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" Abstract: The invention provides a pharmaceutical for treatnent of
neur ol ogi cal and neuropsychiatric disorders com prising a colg;:t)ound of- t he

f or mul aé%{lﬁjgor a pharmaceutically acceptable salt t her ebf AU R@%st 2005

WO 0210 UdN CA02/ 00176 A yT-1 Inhibitors The presenfPGIHAROIGA rel ates
to a class of substituted am nes, to pharnmaceutical conpositions

cont ai ning them and to net hod€lyT-1 inddbitegs5 neur ol ogi cal and

neur opsychi atric di sorders using such conpounds. Synaptic transm ssion is

a conpl ex f orAk Pfeddrt fivtion relate s Mt £ dosubstilabdidnPleseso a consi derabl e
array of specialized structures in both the pre- and post-synaptic term nal

and sur poamtigegitigal compesitiens kantaingHers tgimethodsamdrenting cal Revi ews

in Biochemstr 22, 1987:1032).. Iransport.ers 10 sequester
neurdtr aﬁgfm?qq'é‘é"ﬂf&Hrpnévfgg}%z%ﬁéB?Ofﬁﬁ'gﬁr%ﬂggﬁggﬁﬁg{"f%u'?fﬁ% _concentration
of neurot r angyhagtey ﬁarﬁé?nﬁs@%rﬁ!é@@érﬁple&%%'df imerddierdr ebihaiunieatiohher ei n,
whi ch together influence the magni tude of synaptic transm ssion: Further,

by prevéwtinwivese spnsiderable agay of spasialized structunes ibetlt thegpresynapses,

t ranspo [ intain th L del i f. Sy i ansm ssi en ly, 15 b
sequont af REsT Rl elmbaberd rulnbn il dIRE bl (AR Ay R
t r anspoCIReT SrifitdITeViN s e BIUHeRNBFY L 2211 9BTH 032)Z Frashortiergr ot ransni t t er
transport is dependent upon extracellular sodiumand the voltage

di f Her esrQuestarqauretiansmiftersifrom theoswnapsedthareby regulatingibe  neur onal
firing,

ever secoRerBATRR o netiinlipR e syhoRE B MBI BB AtEbg. cxocytot i c
manner ihatdimelhichtiogéther Miiepe A4 madPMBidedrs§Adptic Rpismmesiongi ¢ nodul ation

of neurotransmtter transporters thus provides a neans for nodifying
synapt i kurthart by prgveniinodhe sposadieknewetransmiterdpyngighbeudngr eat nent  of

neur ol og)Gake 8NhndpV el AdinGird i A 6F Synaptic transmission. Lastly,
15 by sequestering released neurotransmitter into the presynaptic terminal,
transporters allow for neurotransmitter reutilization.

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

20" reverse, releasing neurofransmitter in a calcium-independent non-exacytotic
- manner (Attwell ef al., Neuron, 11, 1993:401-407). Pharmacologic modulation
of neurotransmitter transporters thus provides a means for r"nodifying. synaptic
activity, which provides useful therapy for the treatment of neurological and
psychiatric disturbances.
25 The amino acid glycine is a major neurotransmitter-in the mammalian.
nervous system, functioning at both inhibitory and excitatory 'synapsés. By.
nervous system, both the central and peripherat portions of the nervous
system are intended. These distinct functions of glycine are mediated by twd
.different types of receptor, each of which is associated with a different class of
30  glycine transporter. The inhibitory actions of glycine are mediated by glycine
" receptors that are sensitive to the cbnvulsant alkaloid strychnine, and are thus
referred to as “strychnine-sensitive”. Such receptors contain an infrinsic
bhloricje channel that is opened upon binding of glycine to the receptor: b'y
| increasing chloride conductance, the threshold for firing of an action potehtiél _

SUBSTITUTE SHEET (RULE 26)
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excitatory transni ssion by nodul ati ng the actions o dt amate, the maj or
exci t at 8t yGiysineoT rarsmissiver Ottersdreand @tomh- Matérsmuedsyﬂ@@ﬁﬂ@ﬂiehnson and
Transm ssi on,

Ascher u 25, 1987:529-531: t cher et

Ctter so%l}gﬁdé%‘?‘affﬁlbﬁg?}f%%’s thgught @9@ a@g%bhggmcb ‘sft E’Eéh y, glycine is
t hought clz@s R gRNafRitd 98d&tyr fé‘?m@gqmrﬁét §E§’pa¥€ét§ gﬁﬁﬁmﬂf regbpiormat €
receptor terned N-nethyl-D aspartate (N recept tlvatlon of NVDA

r ecept oA@tlvaiwe@fsl@M%demtemncmwasmmmmdaaaieum eunidtictatemen| ari zes the
he, |l i kel . hood .t hat
ot ent | WA GO BEES T Qi ey st The bkesflonr thRER WISl 2y an

15 |rrpogh@r¢t,o;ﬁﬁb@emtm[a nodel of synaptic plasticity known as |ong-term
potentlatlon TP) which is integral in certain types of |earning and
menory  (Hebb! DA ecepioss inTihe ippeermpel wgiat oBbiedvaisyplaylasy, NY: Bl iss and

Col |4 ”ngﬂcﬂfarﬁ}g%?’l)n N Lé"e?o??%ap%ijc Slgst:% krﬂo%vneés f‘ong-{e 706) Nature 319:774-
potentiation (LTP), which is integral in certain types of learning and memory
(Hebb, D.O (1949) The Organization of Behavior; Wiley, NY; Bliss and -
Collingridge (1993) Nature 361: 31-39; Morris et al. (1986). Nature 319: 774~ -
776). Enhance_d expression of selected NMDA receptor sub-units in

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

enhanced LTP, and better performance in some tests of iearning and memory

(Tang et al. (1999) Nature 401: 63). '
Conversely, decreased expression of selected NMDA receptor sub-

units in transgenic mice produces behaviors similar to pharmacologically-

induced animal models of schizophrenia, including increased locomation,

]
L

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

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

the antipsychotics haloperidol and clozapine. ‘ : |
NMDA receptors are widely distributed throughout the brain, with a

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

Molecular cloning has revealed the existence of two classes of glycine

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

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

distribution corresponds to that of glutamatergic pathways and NMDA
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transgenic mce results in increased NVDA-receptor-nediated currents,
enhanced LTP, and better performance in sonme tests of Ie%@r’?\‘i‘%t%% menory
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soci al / agxhe relvBAIBE AR bg&%erﬁé\@ﬂﬂfo% vatiants %?59?4%@&%4&@11&36)- These

aberrant behaviors can be aneliorated using the'antipsychotics hal operi dol

and cl ofapl+id, OWDAC eecephyd-$daineowf dedse dhirents pla and tith) acgjfoaund inhe br ai n,
with a 3 articularly hi density in the.cerehral cortex and hi ppocanpal
for mat i G50 Ror PR SidhgY it dkeie 'EHEPEARES: two cl acees o
gl ycs nepéﬁ?ﬁéﬁ%ﬂ)ﬁéﬁfe% (BbroWaRR el an, Neaors 10! e39mRd5HIER; hamts S yT-2. GyT-1
is found throughout the brain and spinal cord, and it has been suggested

that itd- Nevsesgangei 8, t995:2584rrh32) ol hentirdofariginkt terdasr ¢fily bpanhways and

NVDA 16 . 02 456, PCY/ 76 1 fo (Smth, etal.,
Neur on, dg, %&)51:2‘8%3?@\@%598%@ﬁqﬁj‘%og§$‘ﬁ%p’%i§%?ﬁjﬁ$@ér453eveal ed the

exi st en¢e94f608617)V FreFalpthofarfaril had bekArdweskbtéd Yl hlinain tisdues(ded, A yT-1 C
and AyT-1 d. Two of these variants (1 a and 1lb) are found in rodents,

each of UshPateniNed?,. 808,04 Sini fase vadants e Sy differenéabsplicingaad 5 peri pher al
ti ; ; - 8 s t al., J.
Nla3?dégz?gﬁggggqéya%@g&é&M@%’fﬁ%yﬁﬁ%%ﬁgﬂf %i?ﬂ% ehag1 only been

det ect egredorhinantly in theusair &em aatl spirlal cdiel, eadligrdiBidugenol ogy, 45,

1994: 608-617). The fourth variant has beep detected in hunan tissues (see
US Pat ef®r" .@]@Gé?ﬁﬁ}‘? thﬂﬂfé%fétv&hn‘é‘ﬁt%er@lt'ﬂf§@!wn%F‘P‘Feéﬁt@'?ﬁ (Lé e%@/}:i cing and
10 exonu ; ' Y b. K hdla ' T;2, is found

pr edomi ﬁ'a%t i %’?%%ece}h%&gi %Gg't ieén%gggg%?gg?acjgrrwgﬁgﬂ?s%%iJét ri bution

cor r es piadsocticasislry, 64) 19848 1026-4 08§ hAntibesdisinguiehing fipature ofeceptors (Li u

?F ?5' L g!y‘f]:ineBtirgrlxs% irtcr?l!ed%ggibiltéﬂ/ﬁr {;Se',ati'taf’L i??s?’nnztzlggﬁtéé%?/BSiar%gsrir%lé %sand Nel son,

is the case for glycine transport mediated by GlyT-1. These data are
consistent with the view that, by regulating the synaptic levels of glycine,
GlyT-1 and GlyT-2 selectively influence the activity of NMDA receptors and
strychnine-sensitive glycine receptors, respectively.

e T 'C'o'mbc»un'ds which inhibit or activate glycine transporters would thusbe
expected to alter recepior function by modifying glycine concentrations in the
synapse and, thus, provide therapeutic benefits in a variety of disease states.

For example, compounds which inhibit GlyT-1 mediated glycine
~transport may increase glycine concentrations at NMDA receptors, which
25 -receptors are located in the forebrain, among other locations. This -

concentration increase-could pérhaps elevate the activity of NMDA receptors,
thereby possibly alleviating symptoms of schizophrenia and enhancing
cognitive function.  Alternatively, compounds that interact directly with the
glycine receptor component of the NMDA receptor can have the same or

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



' Neurochem stry, 64, 1995:1026- 1033) Anot her di stingui shing feature of 15
gl yci ne transport nediated by GyT-2 is that it is not iWhi t

sarcosine as is the case for glycine transport mediat ed?%Au@S??{)qé/ These

data are consistent with the view that, by regulating the synapti c levels

of glycine, dyT-1 and AyT-2 selecti veI y influence the activity of NVDA

receptors and strychnine-sensitive glycine receptors, respectively. 20

Conmpounds which inhibit or activate gI yci ne transporters woul d t hus be

expected to ter rece r.function lyci ne concentrations in
t he synapse?hﬁﬁge‘?%ﬁg% %PBWB%“?"HB?"H%@E‘& B?&t"% i Rinding 4¢ prd {phijting
di seasethstGly®s traksoriexang @sp@am@wﬁdaswmeﬁ iazdhfmstEte‘d i E-Whiteslicat ed
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This ceode it td aefilnessedsaciccorhgbupas BepRartiReaicald he activity of NVDA

receptors, there Qs b y alleviatin npi.ons of schi zophrenia and
enhanci ng  dagiedt! ngg?: 4§ oHovidg ?WW%&‘? ak%%@ﬁ’&lﬁ‘ﬁd?”ﬁﬂ%’? Algos Bisact
di rect Ic;esmabua td bl@wdglcy&mpb&ndsamlﬂﬂi affedt QIYPINB @ahsUit Bk seHERAR ndhaN have
t he sa ncreasj ng or decreasing the availability

of ext Eé’glsfjﬁﬁé?beaf?%li'ﬂ@ %ﬁf‘é’gﬂ Cﬁ’l/cc?rﬁﬁlﬁsﬂiof‘ ng or enhancing GyT-1

actiV|ty, respectively. See, for exanple, Pitkanen et al., Eur. J.

Phar rracg aiE ;i a 129t é 1994); Thiels et al., Neuroscience, 46, 501-509

(1992); Schm dt, J. Neurosci., 16, 1561-1569 (1996). 16

ng gst 2005 THe mase_ribnmanﬁawaﬁirw@a ’Elc_jwmpoﬁﬁﬂ@ﬁhmﬁﬁav@ F@& RUA &f Beertdcte inn

i ndi ng_t.Q..an iti t he , also display toxic

of tect e EI hlrshpBneians s ion teae e 1€ misdivaly ugell 1 Reeu

phar maqeutdutaly, the(nbmpbmdssdf ey inegntioh @ hw Iaﬁtun@kpe%ied :h@rdﬂeﬂﬂ@ﬂ@(ytﬁ«éfﬁe over
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Al so, |ciomp©un®le{s| rabl e to provide conmpounds which affect glycine transport
but V\hlf_colpmﬁrq sufficiently non- toxic so as to be useful in pharmaceutical
conposi‘tions.” Summary of the Invention The present invention is directed to
conmpounds whi ch have been found-to be effective in

Formula |

wherein:

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

Ar; is selected from thiophene, furan and substituted phenyl, wherein the substituted on the

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

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

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



“inhibiting AyT-1 transport and are sufficiently non-toxic as to be

medi cal |y useful. Mre particularly, the conpounds of the |nvent|on show
an unexpected inproved toxicity profile over other knowh® @‘9*15 05

i nhibitors. According to a first aspect of the invention, there are
provided a conpound of Fornula I: OH Formula | wherein: Art is a

t hi ophene group, which may be 2- or 3-thiophene optionally substituted Wit h
up to one it hat badn foancéﬂiaybompandmdAméFomm@Imeddonwun&(mphang (3turan and

b d. ph ' he d.
o oot PPofBT Lo FleefiyledSo-BERE- g i i gy seh g i1,
haljoadrlan?(wecm;sarmaor e{xam\pmepm;[ drutéf]) oflsectiemmpdny'ldthWH taamipént thitstots drbi egyl :
asa e.thereq conpound:
02y R in 8 4 8tierR OF sHRERIARA, B8R s ol SRS TR bigBiters Sk 20
en- 3- nghttlae dynfumt&iomdétﬁenMaQ{thdm@QEatIrélatmisto Bézheirhatsrdisdaba), attentipauetst of
For mu the cq

N-(1-(4-(3- o i
T oAt SRR R KU bl diaordar sush a5 autsta disordan RS g1 yei ne
tr ansqysmtlervcraldﬁbgd' disintegrativerdisqpdercAssogear’s(disordenanipetvasive dedelogapniaf  such
co t.r ans nhi bi t,or seful in the treatnent of
scmz&ci%ﬁ?%fﬁl"gy"t’&%%? ?p‘%ﬁ:egt(t? Fx%kge préciagamijf"golrjdelrs such as cognitive
dysf unct i owcodtimgetota sec(ondelsmht ogthtipadseneinabstibnt thedd Blpeovided scansesitde)
attent| I on, ., and pervasi ve devel opnent al

I cit
di sorGet ns'f'gcancogéooé'ﬂg gﬂgﬁn%ﬁ Iggﬁ%érp§a§9&0 di sorder, chil dhood
di si nt egr anottesrdintmdheent nﬂjam@emmsomhmadm‘nsmda qmmpmmdvnéfodeulahoqm‘tﬁmt al

oo SR L PR L S BRR S B gt ¢ 0
corrpammaron conpri si ng a corrpound as defined in t he fir st aspect. Anot her
ggbngghggnEAc)cchj_r?gitoa OS ' ci H@Phje nv?['%tof ﬁlgﬁgrpgﬁvgﬁ Oharmacet?hcaf’ the
pr op-dongmesiBery b3 slaﬂrmbwe f@rrttle ase ofararatneg a Medical atomgtudros@edtéﬂ framdspect of
the pd’rgﬁpegénslsﬂxg 8% éc?i?zophlté%ae cc'agmpvreoa/yspu%%tic?n ré%re E(]: gH lorC R]zhelmer 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 to-a fourth aspect of the present invention, there is provided a use of a

~compound of the formula}t . i
h NTcoH _

Ar]

®

wherein

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

| substituted with up to one methyl or ethy,

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

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

_ and salt, solvate and hydrate thereof;

for treating a patient having a medlcal condition for which a glycme

transport inhibitor is indicated.

5



“conposition as defined above for the use of treating a nedical condition
selected fromthe group consisting of schizophrenia, |t|v

dysfunction, denentia and/or Al zhei ner's di sease, atten oH ﬂ%?P%?t

di sorder, depression, autistic disorder, Rett's disorder, childhood

di sintegrative disorder, Asperger's disorder, atypical autism

neur ol ogi cal and neuropsychiatric and nedical conditions for which a.
glycine i nlmicbb:tdmg tba fifthdispadtedtheAcesvd invgntian, thereisrprovidesspaase ofat he present
i nvention (P%ﬁﬁ L qvided a use of a conpound of the formula | (1)

wher ei®RMPRYA Pid 3‘? kbhene group; which may be 2- or 3-thi ophene
optional Iy substituted with up to one-npthyl or ethyl, Are is selected from
t hi ophene, furan and substituted phenyl, erein the substitutent on the
_phenyl group is selected fromCl_6 ml kyl, halo, Cl-6 haloalkyl, Cl-6

al koxy, Cl.6 hal oal koxy, cyano,_~qQr-wherein Art is 2- nethylphenyl and Are is
4- (3-thienyl)phenyl; and salti]gtlvafe and hydrate thereof; for treating a
pati ent having a nedi cal congdition for which a glycine transport i nhi bi tor
is indicated. 5 16 August 2005 Accordinqlto a fifth aspect of the present
invention, there is provided a use of a )conpound of the formula | (1)
wherein Ar wheeia thlophene group, which may be 2- or 3-thiophene

optionally substitut to, one math h Ar el ected from
t hi ophene, fAclfr‘ an'saﬁcfﬁgﬂﬁ%’?‘? PU{?’gdWhﬁﬁl}'eWV 3% #’h%"effg) %g‘i’tﬂitent on the
phenyl group is saﬂyeemﬁtediwﬁthaxmt@ﬂmﬁrrmltmyb( ethlyal o Cl -6 hal oal kyl, Cl1.6

2 KoY, L el Loy IR R RS e Y e SRDL ] on e i

the substitutent on the phenyl group is selected from GCig alkyl,

halo, C16 haloalkyl, C1s alkoxy, Ci.¢ hatoalkoxy; cyano;
or wherein Arq is 2-methjrlphenyl and Arz is 4-(3-thienyl)phenyl;
and salt, solvate and hydrate thereof;
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;

(C);
comprising:

a) reducing iﬂtermediafe B

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

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

5a



_displacing the brom de with sarcosine

‘for manuf acturi ng a nedi canent for treating a patient havi ng' a medi cal

condition for which a glycine transport is indicated. Ac%)rg'gnsqzbeg)a sixth
aspect of the present invention, there is provided a net hoé i prepari ng
an iodide C, conprising: a) reducing internediate B OH (B) wth sodium
bi s(2- met hoxyet hoxy) al um num hydride (Red-Al); and treating the resulting
intermediate with iodine to give the iodide C. 5a 16 August 2005 According
to a seveptdbrdifng ek sofentthesgaicesiant prevedninventiont thereeisipgoyideava chethod afret hod  of
preparing an-inter iate D Br conprising:. a) reducing internediate 8 OH
(b) -p“\fv‘Pf"%&%"Eﬁﬁnﬁgégezénet hoxyet hoxy) al uni num hydri de (Red-Al) and

. treating the resulting internediate wi-th-tedine to give i odide C OH ('C);T

b) converting the al cohol npoiety of iod]de to a brom de; and c)
-butyl ester to provide
the present invention, there is

internediate D. In an eighth aspecto
provi ded a nethod of preparing a ternmediate E (E); wherein Art is
thienyl optionally substituted®y tp to one nethyl or ethyl, the nethod

COWpI’i Si ng: (D),
comprisifig:.

a) reducing intermediate B

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

treating the resuiting intermediate with icdine to give iodide C

©

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

intermediate D.

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

N NACQz'tBU'

“wherein.Ary is thienyl optionally substituted by up 'tq one methyl or ethyi,
the .?inethed"é:dmgtisihg__:' T |
@) reduciflg intermediate B

5b




~a) reducing internediate CO2tBu 5b 16 August 2005 fe) wth sodium

-bi s(2- met hoxyet hoxy) al um num hydri de (Red-Al) and treating the resulting
intermediate with iodine to give iodide -C ~G%2tBu: CoupleS‘ﬂQ#@t 29R%r medi at e
"Dwith a boronic acid fornmula Arl1B(OH) 2, wherein Ni is as described above,
in.the presenceof a palladium (0) catalyst to give the internedi ate of the
formula E. In a. ninth aspect of the present invention. there is provided
-t he method: of preparing a , the fornula G (G, wherein OH
(C; b) converting the alcoh iodide Cto a bromde; c) .
displacing the bromde with sg Sine t- butyl ester to provide an
internediate D and Arl is ghienyl optlonally substituted by up to one

met hyl “or -et hyI .and 5c 16 August 2005 Are is sel ected fromthe group
consi sting. of t hi enyl, furyl and substi {8} ed phenyl wherei n phenyl
substitutents @f §@j.@,<ﬁt Bid(3- h%@}yeﬁh@hgwum[ l%e'iﬁ' oAk ey O -

al koxy, and cyano; the nethod conpri si CI ng |nter dirate B OH
“(B). W|th sodtfaﬁilm erzrasﬁttmxparmﬂ@tamm :ndmehsa@vaimc(d?eﬂ:- A) and.

! OH
1
Br
| (€
b) converting the alcohol moiety of iodide C to a bromide;

c) d:splacmg the bromlde wrth sarcosine t—butyl ester to prawde an

infermediate D; and

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

In 2 pinth: aspect of the present invention. there is provided the method: of Qre_p ﬂng a,
compound of the formula G

~

N CO By

: (G) wherem =
Ar1 is- thleny{ optlonaﬂy substltuted by u'p to one methyl ar ethy{ and

5c




“treating the resulting intermediate with iodine to give iodide C OH (O);

b) converting the al cohol noiety of iodide Cto a brom de;

D C) di@pl aci ng
the brom de with sarcosine t-butyl ester to provide i nt H fredhshe@l5 (D);

d) coupling internmediate Dwith a boronic acid of the forrmula Arl1B(OH) 2,
wherein Arl is as described above, in the presence of a palladium(0)
catalyst to give an internediate of the formula E 5d 16 August 2005 (E);
e) coupling internmediate E with an aryl boronic acid of the formula
Ar2B(OH) 2, wherein Are is as described above, in the presence of a

pal | adi um (0),_cat al t [ ' ez Yo ey aftelyl ey ellystitutgdt he
ester group 2Fh%el%lﬁ%grfrg% iﬂégéé@h?oéaéﬁbsgbgtdﬁe F‘%g o%d of . the formula G
5e 16 August pR, Atensidi plieryd sabstitutentaspe celested eopreseMYin 'i on,

there is provided a corrp&t;nd of formula C According to an el eventh

th 1
aspect of t hE1phalalioxynfusalitmy. ?Hgl’:gapg' provi ded a conpound of the

formula D (D}ye / j ligng:- twel fth aspect of the present invention,
there is pro%/qedre%%ﬂg&g%érr‘%gunggof_ the formula E (E), wherein Art is thienyl
optional |y sapsti reduminginteppnediaiend nethyl or ethyl. Still another

enbodi ment may be a pharmaceutical conposition conprising a conpound

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

treating the resulting intermediate with iodine to give iodide C

OH

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

“NTTNCO,BY

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

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



‘amounts suitable for phar g

F
E

“of Formula | and a pharnaceutical acceptable carrier. Yet anot her

enbodi nent may be a pharnmaceutical conposition conprisin co d of
formula 1 in an anount effective to inhibit glycine trang%%WPﬁggﬁgpa
pharmaceutical |y acceptable carrier. Further enbodi ment may be .5f 16 August
2005 pharnmaceutical conposition conprising the conpound

(Z)-N-(1-(4-(3-Thi enyl)phenyl)-1-(2- methylphenyl)prop-1-en-3-yl) sarcosine

and a pharnaceutically acceptable carrier. Still another enbodi ment nay be
a pharmaceutical conposition conprising the conmpound (Z)-N(1-(4-(3-
Thi enyl ) phenyl ) - 1- ( 2- net hyl phenyl ) prraip- ft3-yl ) sarcosine in a anount

effective to inhibit glycine transpdrt and a pharmaceutically acceptable
carrier. Yet another enbodi nent nma Ibe conposi ti ons contai ni ng conpounds of
Formula 1 or the conmpound (Z)_-N A

@ yl pﬁenyl ) prop-1-en-3-yl)sarcosine in

al use to treat nedical conditions for

which a glycine transport inhibitor. is ipndicated. Preferred are those
conposi tions containing conpounds useful V- the treatnment of nedical
condi ti ons r i ch. 5 i 1AO02AI 0176
medi at ed i niM bi }[’\éﬁ,ﬁolﬁ:nlgg @%‘i’ﬂ‘%ﬂa‘tﬁg‘ﬁ%@?ﬁ?@l@'@gyﬁgﬁg%pg‘f Eﬁét r eat nent
of schi zophr eni ARB(OEHgWharen Arss ascdessnibedaboyenirotivdgreseneshef @ormul a 1
or the conmpound - D -(4-(3- .o . _
Thi enyl ) phenyl ) - é%ﬁ@#ﬂ&%‘%‘g’@mBWEdUtfﬂgﬁg?-t?/F)sar cosi ne can be used for
5 treating a patient having a nedical condition for which a glycine
transport inhibitor is indicated, which indications are as recited above. A
preferred indication is schizophreniny “TheBaonpounds can al so be used for
manuf acturi ng a nedi canent for treatihg a patient having a nedical
condition for which a glycine trandiport inhibitor is indicated. 10

Ary

(1-(4-(3-Thi enyl ) phenyl)-1-(2-

Afz
(F); and
f) hydrolyzing the ester group of the '_i_ntermediate F o give the

compound of the formula G.

5e




" Definitions The term"alkyl" as used herein nmeans straight- and
branched-chai n carbon and hydrogen contai ning radicals 4, 5
or 6 carbon atoms and includes nethyl, ethyl and the Iriéﬂu%§“$%m§term
Cl-6 as used herein neans an al kyl radical of 1, 2, 3, 4, 5 or 6 carbon
atonms. The term "al koxy' as used herein nmeans straight- and branched-chain
al kyl groups termnating in an oxy radicals containing 1, 2, 3, 4, 5 or 6
car bon at OpBcadiflg g kdriieaspiRt baky pre%,EHlQKVenéan th{er%:]'é/ Fb@ﬁieﬁ r&%o'rﬂd&ﬁ gof The
term" O?W@S used herein neans hal ogen and I nclu ef oro Poro, _
br ono afi ke. The term "hal oal kyl" refers to an al kyl group
substituted by one or nore 25 independently selected halo atonms, such as
-CF3. Simlarly, the term "hal oal koxy" refers to an al koxy group
substituted by one or nore independghtt¥i sel ected hal o atoms, such as
-OCF3. 30 Preferred Enbodi nents bl e enbodi ments of the invention
i ncl ude conpounds of formula I rein Arl is selected fromoptionally
substituted 2-thiophene or 3+ ene. In a suitable enbodi mrent of the
invention Arl is 2-thiophene. In a preferred enbodi nent of the i-nvention
Arl, is 2-(3-alkylthiophene) preferably 6:(3 16 August 2005 WD 02/066456
PCT/ CA02/ 00176 net hyl t hi ophene). I n another preferred enbodi nent of the

i nvention Ar [ referred enbodi nent Art is

3- (4-al kyltﬁ\tcgérﬁieﬁ ?fah e%?’%ﬁ@%asB%a Og“re%‘rg‘rg T iER, e Proviceds cappaund
enbodi méthedowfula Be i nvention Are is selected fromb5 substituted phenyl,

t hi ophene and furan. In a nore preferred enbodi nent of the invention Are
is substituted phenyl wherein such™gdbgigtawents are at the 3, or 4
position, and wherein the substituehts are selected from Cl-6 al kyl; hal o;
Cl_6 hal oal kyl; C1.6 al koxy; C1.6 ghal oal koxy; and cyano. In other preferred

Br

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

the formula k£

“CO,BU

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

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



“enbodi nents, the phenyl substituent at the 3 or 4 position is selected from
10 CF3, Me, iPr, MeO CN and CF30. In a preferred enbodi % ,%\r is 3-
met hoxyphenyl . I n another preferred enbodi nent, Are is 3- ﬁ‘fﬁ ZER nyl. In

yet another preferred enbodinent, Are is 3-trifluoronethoxyphenyl. In still
anot her enbodi ment, Are is 3-triflouromethyl phenyl. In a further preferred
enbodi nent, Are is 4-isopropyl phenyl, and in still another preferred 15

enbodi p’e?ﬂmaéeetida!s c@nmeﬁiwpiofe'rpyihiﬂg the camhpoript QZ)eNiQW-(BamEﬁSnWEEeshﬁ)-Lm-ophlelne.

I n referred. i t t. in tion Are . is 2-thi ne..|n sti
anot hor Sy By B ST Reron 8 pid's BReirigteofiyy ecsntabls P enib it s o
t he i nembbdiorent mal beex ph2@maceutical composition comprising the compound (Z)-N-(1-(4-(3- _
(2)- N b dndidel 005 SRR ABES AL dr 5l B ARl RS0k 3668
(2) - N- {rangpbri(BrdEnpremybyaiiealiy JecdptbBletdairny | ) pr op- 1- en- 3-yl ) sar cosi ne,
(conmpound GQi ’zg'}ﬁﬁh od " .. .

(2) - N- ( 1- (4 BRI ROSIasTS M2y PocomAesings sU1Eping campaunds)f Eprpwa for theyg

( conpouordpésfrid (Z)-N- (1-(4-(3-Thienyl)phenyl)-1-(2-methylphenyl) prop-1-en-3-yl)sarcosine in amounts

g ZL%&*%%%&F-B%{%&&EEHXQQ to %r_egts rﬁctacgu:a nc)()lr)?il%r?sp f_og' \-Nﬁilgf-'l ?é_gYJc}nséatFa%%Sér? %’hibitor is
(2) - N- {(ntlicated( Brafirrdubang pheseydo)rpoeitiyhg edntfiding kbepylindsrepful indhe Beytmentoicosi ne,

(conpound. G v)).:.. 30 . _

(2)-N kﬁ%gf%i%@wgﬁ%wwgﬁﬁlﬁﬂényl )-1-(3-thi enyl)prop-1-en-3-yl)sarcosine,
(compound G vi)); '
(Z2)-N-(1-(4-(3-(Trifluoronethoxy)phenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, (conpound G(vii)); WO 02/066456 16 August 2005

PCT/ CA02/ 00176

(2)-N(1-(4-(3-Cyanophenyl) phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine,
(conpound QG viii));

(2)-N-(1-(4-(3-Thi enyl)phenyl)-1-(2-thienyl)prop-1-en-3-yl)sarcosine,

og




" (compound Gix)); 5
(2)-N(1-(4-(3-Thi enyl ) phenyl )-1-(3-(4-nmethylthienyl))pro -1-en-3-gll ) sar cos
ine, (compound G(x)); | 16 August 200
(2) - N- ( YPRHPYA6Tr i £1 uor omet hyl ) phenyl ) phenyl ) - | - (3- ( 4- mERGHEARIWHRI ) ) pr op-
| - en-3-yl)sarcosine, (conmpound G xi)), '

(2): N (ol NRpoep henud Y ahetud s ol Tad 4l e tsaivbho gf 0P -en-3
(2) - N (dcHibghdeMBldrddyimivg dpdignatlor. 1- (2- (3- met hyl thi enyl)) prop- | -en- 3-

yl )sarcosi ne, (conpourid xi1i1)); A nost preferred enbodi nent of the
invention i sThe compounds of the Formula 1 or the compound (Z)-N-(1-(4~(3- |

Z) - N (4=.(4-(2-F h | )=1-(3-1hi | ARHQR:1 - en- 3- | | ne,
(compoutieraitian i A AR e plast- a3 SRR ds T S B FRRARY on' 6 e
conpoungbating a patient having a medical condition for which a glycine transport _
(Z2)-N-(1-(4-(3-Thi enyl ) phenyl)-1-(2-net hyl phenyl ) prop-1-en-3-yl ) sarcosi ne,
( conpounkibipkisvipgicated, avivch dndieations aperas @Clﬁﬁ%ﬂbwerﬁ pegferredie conpound of

For nul - 0_ gyl Ny r i ol abel ed form (e.g.
| abel eanglfaﬁ??l%o?%?ééﬂ%ﬂ'%%?%ghﬁ%@tars L‘q&r{sﬁ%géﬂ IS-'I"S{:??‘(F?%C or by

conj ugahanufatturiidpd medidamenpfct tevatied @patent ledvitda mediealtdopriiticsuch
~conpounds, which bind preferentially, é_o %%T‘l’ can be used to identify
a yT- 1 Tpewdishor givembangort fviitigdndieatdsbn in the art. This can be
achj.eved by incubating the receptor or tissue 25 in the presence of a

| i gand candi date and then incubating the resulting preparation with an
equi nol Defigitimst of radi ol abel ed compound of the invention. GyT-1

TR o R Gabl B B et ol canib e T "
e dorr g O PEARN Ry Yradeals iy BT Py Sregogh g ind of T he
i nvent iaow inbieiddesmethd, ieigyitared thediket i ng preparation in the presence of the
conent r at1 oHiS ETEb a0 IRPT Biedh HIRAS B IO RRCIR InE. Pribcidron.
6 carbon atoms. S ' :
The term “aikoxy” as used herein means st-i"aight— and branched-chain
alkyl groups terminating in an oxy radicals containing 1, 2; 3, 4, 5, or 6 carbon
atoms and includes methoxy, ethoxy, t-butoxy and the like.
The term “halo” as used herein means halogen and includes fluoro,

chioro, bromo and the like.

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

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

30 | Preferred Embodiments

Suitable embodiments of the invention include compounds of formula 1
wherein Ary is selected from optionally substituted 2-thiophene or 3-thiophene. -
in a suitable embodiment of the invention Ar, is 2-thiophene. In a preferred

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




- WD 02/ 066456 16 August 2005 PCT/ CA02/00176 Base addition salts of the
conmpounds of Formula | are nost suitably fornmed from pharpmaceutically
acceptabl e acids. Al so included within the scope of t he! f are acid
addi t i. or'WWQ 8 I5650] vat es, and hydrates of conpounds of PATFCAAY@HEG on. 5
The conversion of a given conpound salt to a desired conpound salt is

art sty PRBblodlelh ANEHeT s SR Ed ol Fen SRE Ty R AT oy |
pr opar gyhioph&edoln a ReHridrvseferrddiémbBHRReNtAr is 3-pyengiBiphenie), Red-Al, THF,
tOAc, 12, -78 C t (c):

0 (err)C, 1 hour, then E , , or.t., overnight; (c): NBS,-
PPh3, Crxfemably 3g4apethyibigphengt): t-butyl sarcosi ne, K2CO8,” K1, MeCN, r.t.,

(1 2a{ cHs s BsRmsHi gkt AR SReedifony’. S o aci o

40 G ogabstitghd pﬁ&y@QﬁbPhéﬁéahfdﬁ%rﬁmlrﬁa Incré préfeaddl smpogpRIre@f by the
met hod shown in Schene above. Internediate B was prepared by the

pal | adi the Exealigr &a issephstiiubed phenylovigrsirosushesbstituants wre gbiwr 3y|  al cohol .
Compoung, B ok 2 WdreindfR sulRifl P8 8P 8aiEdl #adeY Q0L 4fkyi: haio;

C1.s haloalkyl; Cq.6 alkoxy; C1.6 haloalkoxy; and cyano. In other preferred.
embodiments, the phenyl substituent at the 3 or 4 position is selected from

10 CF3, Me, iPr, MeQ, CN and CF30. In a preferred embodiment, Ars is 3-
methoxyphenyl. In another preferred embodiment, Ar; is 3-methyl phenyl. In
yet another preferred embodiment, Arz is 3-triflucromethoxyphenyl. In stilt
another embodiment, Ars is 3-triflouromethyl phenyl. In a further preferred
embodiment, Ar; is 4-isopropyl phenyl, and in still another preferred -,

15 embodiment Arz is 3-cyanophenyl.

In suitable embodiments Arz is thiophene. In a preferred embodiment of
the invention Arz is 2-thiophene.

in still another preferred embodiment Ars is 2-furan. |

More preferred embodiments of the invention include:

720 7 (Z)-N~( 1-(44('4-!sOpropyIphe‘nyl)ph'ehyl)-'!-'(3-thieny!)prop—'1 ‘en-3-yl)sarcosine, = |
(compound G(i)); '
(Z)-N-(1-(4-(3-Thienyt)phenyl)-1 -(3~thieny!)prop-1 -en-3-yl)sarcosine,
(compound G(ii)); '
(Z2)-N-(1-(4-(2-Thienyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine,

25 - (compound Gfiii)};
(Z)-N-(1-(4-(2-Furyl)phenyi)-1-(3-thienyl)prop-1-en-3-yl}sarcosine, (compound
G(iv)}; |
{£)>-N-(1-(4-(3-Methoxyphenyl)phenyl)-1-(3-thieny!)prop-1-en-3-yl)sarcosine,
(compound G(v)); - o

30 (Z)—N-(‘E-(4—(3-Methylphenyl)phenyl)-1-(3-thienyi)prop-1-en—3-y|)sarcbsine, --
(compound G(vi)); ; =
(Z)—N-('l—(4—(3~(Triﬂuoromethoxy)phenyl)phenyl)—1—(3-thienyl)prop-‘l--—en-?:—' -
yll)sarcosine, (compound G(vii)); ., - :



~converted to iodide C by treatnment with sodi um bi s(2-net hoxyet hoxy) al um num
hydride(Red-Al) followed by iodine. Atwo step process consisting of
conversion of alcohol to bronmide foll owed by di spl acenelftAydush? rcosi ne'

l.ed to t'ME ®ffEiiediate D. Intermediate D is a particul aPiCH/arein e
internmediate as it allows 5 the preparation of a nunber of derivatives

where t g be o t with conpl ete_stereochem cal control.
For exa@' '%C@ﬁ{%ﬁﬁ% qryhiP ? b‘ff}%ée’eh&ae&%“lvﬁrrﬁ Qﬁaf‘éﬁﬁn%orom c acids
to yieI(JC theforrrula E. The products of the fornula E are al so

Si45d & |
usef ul chem cal rgt hedi ates. These products allow the preparation of

numerouéZhNﬂQﬂe(dlﬂ(éﬁsThwenhl)pherml)ﬂ -(2-thigmyd)pwep{(1Aen-Jyhsarspsinehe products E are.
reacted,with \\ﬁﬁ@g )s) boronic acids to yield a variety of products of the
_formul a(CForWn? it e deprotected in the last step with formc acid to

gi ves t h(EZ)f-NﬁlarL(4C(3ETHﬂéﬁ9ﬁpH€nyll WRE-@-nldihNthiema) pPes-H LaHS- ﬁ?s%%dé?ﬁ@' herei n

the foll owi ng conpounds’ of the i nventi‘on have been made:” (i) OHOHG
(iv) 15{compamrebBesase /O Gv) CF, GVii)..,. Gix) @Exiii) 16 August 2005

PCT/ CAOZ Q%4948 Frnforomethyphenyl)phenyl)-1 (3 (4-methylthienyi))prop-1-
en-3-yl)sarcosine, {compound G(xi)};
(Z)-N-(1-(4-(3-Methoxypheny!)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-

10 yl)sarcosine, (compound G(xii));
(£)-N-(1-(4-(3-Methylphenyt}phenyl)-1-(2-(3-methylthienyl))prop-1-en-3-
yl)sarcosine, (compound G{xiii));

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

15 G(iv)). | ‘

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

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

730" providéd in labeled form, such as radiolabeled form (e.g. labeled by -~ T
incorporation within its structure *H or **C or by conjugation to "1). In a
preferred aspect of the invention, such compounds, which bind preferentially
to GlyT-1, can be used to identify GlyT-1 receptor ligands by technigques
common in the art. This can be achieved by incubating the receptor or tissue
_in the presence of a ligand candidate and then incubating the resuiting

[t
h

preparation with an equimolar amount of radiolabeled compound of the
invention. GIyT-'I receptor ligands are thus revealed as those that
significantly occupy the GlyT-1 site and prevent binding of the radiolabeled
compound of the present invention. Alternatively, GlyT-1 receptor ligand

30 candidates may be identified by first incubating a radiolabeled form of a.
compound of the invention then incubating the resulting preparation inthe
presence of the candidate ligand. A more potent GlyT-1 receptor ligand will;
at equimolar concentration, displace the radiolabeled compound of the

invention.




- OH @vi) Qviii) 0 G xiv) 5 The conmpounds of the invention nmay be

adm ni stered orally, sublingually, rectally, nasally, vaginally, topically
(including the use of a patch or other transdernal deli{eAygusédPeRe), by
pul nonaryOnutsessky use of an aerosol, or parenterally, poriudimgye for
exanpl e, intranmuscul arly, subcutaneously, intraperitoneally,

intraarteria trav i ntrathecal | 1o Admi nistration can be
by means of 5%’8 ﬁg{ QWPQSWleIf@H@UéeIIEF?éP%t suitaBlyconpounds of
the inv or ﬁf&@&l i :
phar mcgﬂﬁ%@wﬁg’?@ ta eﬁ%géﬁﬁe%%rgaggmmﬂﬁf acco‘&gﬂﬂg‘ﬂ% go&ﬁandard 11
16 Augusif tlmmsentm afre/aeﬁmrﬁ:ﬁtud?cs’a!m@dmewﬁwhmmmﬁu:om;bommcafi ce. For

t he oraIt node &f adm ni stration, the conpounds of the invention may be
used i n BREVEBHGR-of tablets, capsules, |ozenges, chewi ng gum troches,
powders, syr L d.the I|ke.
In the case g}h% tcgg}’%rt&sdn%gg?@ @géTﬁg{lﬁg‘?@?E}s@Qggrl nc?ﬁ@ghﬁg§? '52% sodi um
ci t r at e aghigved by epplyingtatapdarditechniques, Wellikoown tdioserekétpckintise aich as
starch, and lubricating agents such as magnesium stearate and talc, are
conmonl y used in tablets. For oral adnministration in capsule form useful
di | uent Schveend act ose and hi gh nol ecul ar wei ght pol yethyl ene glycols. If
desired, certaln sweetening and/or flavoring agents 1o are added. For
parenteral adm nistration, sterile solutions of the compoung of the
invention are usuallﬁ prepared and t of the solutiofs 8He suitably
adj usted and bu s intr use, tHhé& total e et r ati or),od)
solutes should contWI’T'ed t nder the preparati sotonic. For™
ocul ar adm nies I on, ointng dr oppabl e |i qui, gy be delivered by
ocul ar 15 deliverRy systens knovvnBto the art such as appl i cators or eye

dr oppers. Such . ,

CO tBu CO JtBu

Dr (e)@/(' o

E(i-v)

10 F{i-xiv) A Glixiv)

(a): propargyi alcohol Pd(PPh3)4, Cul, EN, r.t., overnight; (b): Red-Al, THF, 0°C, 1
hour, then EtOAc, I, -78 °C to r.t., overnight; (c) NBS, PPhs, CH»Cly, -40 °C, 1 hour;
(d): t~butylsarcosme K;COs, K1, MeCN r.t.,, overnight; (¢): Ar;B(OH);, Pd(PPhs)s,

15 2ZM Na;CO;, DME, 90 °C, 4.5 hours; (f): ArzB(OH)z, Pd(PPh3)4, 2ZM Na;CO,;, DME,
A, 3 hours; (g): formic acid, 40 °C, overnight.

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

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




“conpositions can include nucom netics such as hyaluronic acid, chondroitin
sul fate, hydroxypropyl nethylcellul ose or polyvinyl alcohol, preservatives
such as sorbic acid, EDTA or benzyl chromi um chloride, ah@ArgiestdSthal '
quant i t | WO Q066436 | uents and/ or carriers. For pul nonary adpETCavzatireon,

di luents and/or 20 carriers will be selected to be appropriate to allow the

f i : te oS i f.. . f th
| ovent | St teIBERETG by CRBRRA! Wk et s BRI e  ons
Such Suweﬁdié(ﬂreid?/ﬁ!)%lldma&gl?yefoaldey A Bfo §f§ﬁ>fﬁr§éé§§@oﬁ§ils%d%w0§rsﬁn

substances that is soli room t enper e but nelts at body
t enper atfiplsohaiie byopidefaleweddmrdisnigcarsent with sercsinedsddatiie vehi cl es

) S AR e ALYREL BRTLS Gehal et AR ESs fuagha ¢ 01 S
aci dsesties prophraidryst Abiliaper of a&%tivmhe@m%%w?fgogg c%ﬂ?jmuéa cal

Sci ences, 16th Ed., Mack Publishing, Easton, , ) . 1530- 1533 for
f ur t her Withsempetestereoshpmiral cantyold os gxamplemscommandaieimedeteg@l s or creans

can be ' r.al.: m _pj. st i . Nunerous
~ adni ni sk’{?"‘gﬁl ?%‘%%Z“ﬂ?%?%iOuvﬁq‘%@gaégﬁ%ﬁﬁeféﬁ‘?&Pﬁé&’ﬁ%g@?h}e @%Fﬁ‘fy skill in the
art, includi Tpewrbdocts of the foamulIe stelsbalsehgiecHephinal ifterPBgiatds, posonal
f or mul a&,’}]ons and pol E{ma_ri c matrices. 12 16 August 2005 WO 02/066456
PCT/ CAO @%ﬂﬁ@%@g‘hﬁ QU they PreRaratiRRal NUBArPYS gopumUaEE avithcd @dddi ti on salts
-for ;gseqt t, &ﬁfsnt i i ipgl h Y I n.neral acids,
sucﬁyasg}dﬁ%r@aggrl c,)' Eb%&g@é%cﬁ?gd?%ﬁ%%%ﬁgyﬁgfvgnﬁdaspﬁ%gé'ﬁ%ﬁdgtani tric and
sul f ur i yieldee vaisety aof grodusts bt thedoohsula Fuwhichscdrabé aleprotectedlin the l1astt ri C,
malic, lacti.c, fumari.a, 5. beHz iC, O2_'I_IF§/COI i c,. gluconic, succinic,
p- t ol ueMERYIPHEANC apid ta gived P%H%’rﬁ AIN$Of B Gxanpl e. Exanpl es of
phar maceuti c #eCeR reTelo I A J pr esent
invention i n?luu e thosgﬁﬁjﬁfiegﬁﬁyf romr%!)n- eo@?%mnrégéﬁngagﬁéﬁog@%sodi um or
pot assi Ueni@mbaiaiesalmadand or ganoanmi no salts such as triethyl anmi ne
salts. Nunerous appropriate such salts will be known to to those of

ordinary skill.
,\n’Oﬁ /ﬁrOH

15
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_to about -

- The physician or other health care professional can select the appropri ate
dose and treatnent regi nen based on the subject's weight, age, and
physi cal condition. Dosages will generally be sel ected t# AB9yRa09 a serum
l.evel . oV@BMM6H¥ds of the invention between about 0.01 pBEBEABNMHILEG about
1000 | ag/cc, preferably between about 0.1 |ag/cc and about 100 |ag/cc. For
parenteral adm nistration, an alternative measur e of preferred anount is
from about 0.001 kgito about 10 ny/k & nati vel y, fromabout 0.01
ng/ kg to about mgfkg), nore prefe r8m about 0.01 ngy/kg to about 1
nmy/ kg (fromu 1.1 ng/ kg to a g), wll be adm nistered. For
oral 20 gdwihfstrsati ons, an alte tive nmeasure of preferred adm nistration
anount i m about 0. 001 ng/ kg ito about 10 ng/ kg (from about 0.1 rrg/ kg
0 g@( kg), nore preferably f@&6ih about 0.01 ng/ kg to about 1 ng/ kg
(from about Y) ng/ kg to about 1 ng/kg). For adm nistrations in.
suppository form an. alternative neasure of preferred adni nistration
amount is fromabout 0.1 25 ng/kg to about 10 gp/ kg, nore preferably from
about 0.1 ng/ kg But 1 ng/kg. For ufe /\n’assayl ng for activity in
i nhibiti ng g } Pransport eukaryq 7 elcf s, preferably QT-6 cells
derived mAuli Y fibroblasts, hake e ransfected to. express one of
t he foun novvn variants of human & T-1, 30 nanely GQyT-1a, AyT-1b,
A yT-1c, jor GyT-1d, or human dyTe2. The sequences of these GyT-1
transportets @ described in Kimet alGUVilvbl ec. Pharm 45: 608-617, 1994,
excepting that the sequence encoding the extreme Nternminal of GyT-1la was
nmerely inferred fromthe corresponding rat_detiwed sequence. This
' ow béen 13 16 August 2005 WD
pond to that inferred by Kim et
U S. patent No. 6,008, 015,
rence inits enti rety. The sequence of
the human G yT-2 is described in U S. Patent No 5,919, 653 which is
i ncorporated RéKein by reference in its &R

‘”‘%

i)

5  The compounds of the invention may be administered oralty,
-sublingually, rectally, nasally, vaginally, topically (including the use of a patch
or other transdermal delivery device), by pulmonary route by use of an |
aerosol, or parenterally, including, for example, intramuscularly,
subcutaneously, infraperitoneally, intraarterially, intravenously or intrathecally.

10 Administration can be by means of a pump for periodid or continuous delivery.
The compounds of the invention may be administered alone, or are combined

with a pharmaceutically-acceptable carrier or excipient according to standard

11,




‘5 entirety. Suitable expression vectors include pRe/CW (lnvitrogen), Zap
Express Vector (Stratagene O oning Systens, LaJdolla, CA re| n%&e
"Stratagene"), pBk/CW or pBk-RSV vectors (Stratagene),

+ - Phag\é’ﬁ’i(ﬁfﬂ@@eéors (Stratagene), LacSwitch (Strat agene)P;C'lm&tMnarvd pI\/AM
neo (Cl ontech), anong others. A swtabl e expressi on vector is capable of to

fosteri i on_of . the_incl ud tabl e host, cell,
pr of or B LS HOFR ARG Flae Rl Modh PL UG BLItEe FOMRS U dsngal | or
-~ prokar yafithe nﬂ@rmonrrﬁéﬁbé%ehthéﬁirhﬁoﬂtaslbksd%aag@%bio%ngég' an, fungal,

insect, and reptilian cells. 15 Exanple
1- ( 4- Br GRS gL tnshes ypewders| syupseelidrd) aqmecmps scfatians andutlon of

4-b t t Et 100 nL
addeq msBRRSpRECaad i, ind JRRSF ol SR SRt e Wbt oo ash
nmol ¥,  dncluBd (RRbSR %ddhrﬁ%ttﬂatebrﬁlséﬁﬂfbhogﬁ%rfﬂ é‘étblr S/aMsysStirred 20 |

overni ght,. then the reaction m xture was concentrated. Col um

chr omat SliFiaiseyants GLShRsEtanty, Iﬁésﬂélﬁi@”g)aflpg@@m@dsmf‘(a;ls bragrmsieny | ) - 1-
CoorY) 1 ST piS aplsae, e ithoBfy Gelfi gl Srorst a"a%cras“g% 5 Bxanpl e2:

(2)-1- (wasombhanutéfunduluz;i@@emolabtmrﬁtmgh(mdﬂb@u@?%?ﬁgﬁt A sol ution
of 1- (4 b Qhenyl)-gspropyne ol B (6.5 anhydr ous
tetrahy@roi‘f%l? Apgalcols hdesiied cantain éweetﬁnm artcHObﬂavpnm@agEntﬁ/w sol ution

of Rgd- Arelzgqtal S ed dropw se
over 15 n’? r?ut es. %??g g’?%&&%‘%@ﬁ%“%@%?% ]Q»SFE@,@EW% cﬁﬁnp C% 75 g, 31.2
mol ) waéthadidwdntidmere aamllqurepavetd,l raadvlslaé pERidfltiesl sblutidrdrate supgbRcet one
bat h. Asa %cg 3 %2[:%& % in anhydrous THE (66 L) was
added dP angbuite lI:‘érn’ FFF‘X‘P'G‘?‘@ % “3@ fdReePncengiadianyofeglwest o room -
t enper atHHBIIVE kdhht SR 98 dpant urated Na2SC3 and
filtered through Ce E%Ibd ty}%ﬂg fi Iet c 'gﬂmllgdsw@gsﬁgé V\BH?%IWI th 14 16 August
2005 W\edomnieBetss dhaiiezas ot @lﬁ:‘lp?;ﬁabie liquids may be delivered by ocular
15 delivery systems known to the art such as applicators or eye droppers. Such -
compositions can include mucomimetics such as hyaluronic acid, chondroitin
suifate, hydroxypropyl methylcellulose or polyvinyl alcohal, preservatives such
as sorbic acid, EDTA or benzylchromium chioride, and the usual quantities of

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

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

Suppository forms of the compounds of the in'vention are useful for
vaginal, urethral and rectal administrations. Such suppositories will generally
be constructed of a mixture of substances that is solid at room temperature
but melts at body temperature. The substances commonly used to create

25 such vehicles include theobroma oil, glycerinated gelatin, hydrogenated
vegetable oils, mixtures of polyethylene glycols of various molecular weight
and fatty acid esters of polyethylene glycol. See, Remington's -
Pharmaceutical Sciences, 16th Ed., Mack Publishing, Easton, PA, 1980, pp.

| 1530-1533 for further discussion of suppository dosage forms.” Analogous

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

Numerous administration vehicles will be apparent to those of ordinary
Sklll in the art, including without limitation slow release formuiatlons hposomal‘ |
formulatlons and polymeric matrices. ' |
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" Et CAc. The f||trate was washed with water and brine, dried (MJSO4),
filtered, and concentrated. Columm chromat ography (20%%&)%/ g%nes)
provided (Z)-1-(4-bronophenyl)-1-iodopropene-3-ol C (8 as a
yel | ow sWQ ¢p/0664FH NVR (300 MHz, CDCI3) 1.82 (t, 1H), 4. 3‘&’((122@4(12&1957@ dd,
2H), 6.25 (t, 1H, 5 7.34 (d, 2H), 7.44 (d, 2H). Exanple 3:

Z)-N-(1-(4-b h 1-i od 1-en- 3- b |
(e o oo o o ERERIE L i oSSR g BBl o Saits b sbipene 5. of
(8.81 g, th@pr%s%ﬁh)rehﬂ'brﬁﬁ@lﬁb@ tﬁ@?@d@i&ed"ﬁémcrﬁiﬂérﬁdadiﬂb 3sujc@1 as

dry-ice/acetonitrile bath under argon. 9 g, .6 Mol ), and N
br onos uclay@rioghigeic( NB$obrmnio, mosphmcmmte)phmpboad,dmtdlc arﬁd slfwriciour t he

hed h hed h
cat ur ot R AEOERIT e SR AR FRASSRIE: el abel s Ranea ot col

The rsesi sktezole sgli caTRdbrRkehiY, é@tﬂﬂ td»lﬂér@esy%wdif@uﬁd ) jid e (MeCN, 15
104 nm). t- buty%iysarcgm neI hydroc%ﬁ%rl de . , %EWS ﬁjHo,fnl K2CO8 (35.9 |

g, 260 #igp)for gxamele. (Brarepligs OIPOaﬁﬁﬁ¢9Ume)é8§§@léfabieTh@S¢rﬁ¢dﬁipé was

The 111 (saeEror e n 1 BB b et R LB BB tan ¢ phace
was was heedtalgistibh la@smekund b pdtasbuRBmmbhlune sals aptbr Qﬁ@émﬁﬁc%@lﬂs Col um

20 chronmat ography (20% Et QAc/ hexanes) provided (Z)-N (1-(4-bronophenyl)-1-
|odoprop3Lf s HiSinylgainaaaiise Nupgiaus aprepriaie(suobzalis willeokrewn @t eps) as

ht MR (300 Mz, CDCI3) 1.48 OH), 2.46
3. 23;'|°g thgégo\mogdﬁirﬁé}"l\l 6.12 (t, 1 H)? 7. 34 §3 2E)|) 7. 43 §3 2E)|). 25

Exarrpl e 4-1:-THB phlyé:&raﬁlbrbtmmﬁaﬁhwa)'ebrtﬁfasmbnamér) sslept theen- 3-
yl ) sarcosi ne, . S ntermadlateEl 2: To .a sol ution of
(2)- N(PRMDPB?@M t)req 9(5@6%‘5}53”1 %‘i‘?—dSQri/ hessykiest hweiditt 90e.ester D
(29.86 n
57t hi oprmehnpacelCordtigh? (Bggles Wit gLery ki Soighen B3R % o, 5. 20
mol ) , amium\lemlzcbi@bmmm(ismnf tihe) invehtion batté@mabast Mar negictand0 C with
vi gqorous  ne cal I r of 4.5 hq e m x ure s c¢ool ed, and
par 3Ft | GRS ?B@p CEtp@{@ %Beéoﬁeé} ab%ﬁiﬂ-‘g}rﬁ gnchpgeut 1ed with
brine, @rdrgshreMePE admihistia@b®dan alena8es fRidsURé 8 préffrdBMaRBGRATRE 0gr aphy
(2- 5% acet one/ hexanes) P ovi ded

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

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

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

20 administrations, an alternative measure of preferred administration amountis

from about 0.001 mg/kg to abaut 10 mg/kg (from -about 0.1 mg/kg to about 10
mg/kg), more preferably from about 0.01‘ mg/kg to about 1 mg/kg (from about
0.1 mg/kg to about 1-mg/kg). For administrations in suppository form, an:
alternative measure of preferred administraﬂoh amount is from about 0.1

25.  mg/kg to about 10 mg/kg, more preferab[y from about 0.1 mg/kg to about 1 -
mg/ka. . _ ‘

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

30 namely GlyT-1a, GlyT-1b, GlyT-1¢, or GlyT-1d, or human GlyT-2. The

| sequences of these GlyT-1 transporters are described in Kim et al., Molec.
Fharm. 45: 608-617, 1994, excepting that the sequencé encoding the extreme -
N-terminal of GlyT-1a was merely inferred from the corresponding rat-derived

sequence. This N-terminal protein-encoding sequence has now been -
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() - N-( 1-(4- br onophenyl ) - 1- (3-t hi enyl ) prop- 1-en- 3-yl ) sarcosi ne, tbutyl
ester 15. 16 August 2005 WD 02/ 066456 PCT/ CAQ2/ 00176 E('@ 27 99 , 18%
gy oy

as a yellowoil. "H NWR (300 MHz, CDCI3) 1.43 (s, 9H), ) : , 3.14
(s, 2H) WY oH), 6 16 (7, 1 H), 6.86 (d, 1 H), 7.12CTib20¢rs 3H),
7.32 (collapsed dd, 1 , 7.41 (d, 2H). s 4-2:

o IR B S R S
br omopheyik ebcfiBed H BNy, Aaézéﬁmé @@o@ o5, &mé@% |ﬂ%orﬁc9§fe)d heieirfby E(i1) was

prepared from (Z)-N-(1-(4-bronophenyl}-1-iodoprop-1-en-3-yl)sarcosine,
t but yl é@fﬁ‘éﬁm@ laritﬁ en’ttrﬁtyopﬂme]ammﬂazohmedwumarpﬁijfﬂeisch 452% of a 1o

1,8 P, OB il helebind o gt il 26, 1,

7 195(denﬂn‘éty Sﬁitﬁﬁle(ékpréssh‘&m véctbes (rﬂ:luc?é"bRcf’Cl@lV (Inwtrogen)
(2)-N-(1-(4-bromopheny lég (4-met hyl t hi eﬁj QD -1-en- yl ) sar cosi ne,
t but yl Eé‘PEEPSS(V@@f@Fﬁ%W énE@iqmlpg SystemssLadol stnﬁer@maq‘tgy N (1-

ot or ERy ARpehadh pRICITEAPE RSS] Vap Bk ot B tpl BIRES SRS o 1- en. 5.

yl)sar cﬁ’sagemld b‘leat:tdrsQStretagénaPd_a'bSV&tdW(Stﬂet‘abeﬁ@hmragid@hélm d t 0

d f 1H NMR (300 WVHz 42
" SraeS il it Byt carabec, 1. 5 0
d,
gZ) I%I-H% EOSZ %égﬁ)gﬁélnyl ft e?rg:\% - l?ghné%) grgg?pe st%ey, yl ) sar cosi ne,

tbutyl pedferably atremrmdinahalide( lnws)t)ceill wrwchs cam baredl@syoto) fingalNr( 1 25

4-b ) -1 3-nethylth 1- | t but yl
et or  BRARAHEs %éébéwég’r}m%mésﬁl%ne&q%ﬁampﬁ%hém)fﬁ 40g8dopr op- 10 en- 3

yl) sar cpslep t}% D and 3-net hyl - 2-t hi opheneboronic acid to
or ovi de eEg and E’y/ﬁﬁ%ﬁ% yel | ow o IH R (300 Mz, CDCI3) 1.43 (s,

9H), 1. 97 (s, 3Hy, 2.35 (s, 3H), 3.12 (s, 2H), 3.16 (d, 2H), 6.43 (t, 1H),
6. 995 (dEx.J:im iles7' 14 30 (d, 2H), 7.26 (d, I H), 7.40 (_d, 2H) :
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 (Et:N,
100 mlL) was added propargy! alcohol (2.7 mL, 2.57 g, 45.9 mrhol)- Cul (0.81 -
g, 4.24 mmol), and Pd(PPha)s (1.63 g, 1.41 mmol). The mixture was stirred
“20 7 avernight, then the reaction mixture was concentrated. Column .
chromatography (20-35% EtOAc/hexanes) provided 1-(4-bromophenyl)-1-
propyne-3-ol B (6.58 g, 88%) as a yellow/orange solid. *H NMR (300 MHz,
CDCls) 1.77 (t, 1H), 4.48:(d, 2H), 7.29(d, 2H), 7.45 (d, 2H).

25 Example2: (Z)-1-(4-Bromophenyl)-1-iodoprop-1-ene-3-ol (Intermediate C):
A solution of 1-(4-bromophenyl)-1-propyne-3-ol B (6.58 g, 31.2 mmol} in -
anhydrous tetrahydrofuran (THF, 66 mL} was chilled in an ice bath. A 65%
wiw solution of Red-Al in toluene (PhMe, 18.7 mL, 19.4 g, 62.4 mmol) was
added dropwise over 15 minutes. After 1 hour ethy! acetate (EtOAc, 3.0 mL,

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

| icefacetone bath. A solution of I» (12.7 g, 49.9 mmol) in anhydrous THF (66
mL) was added dropwise. The reaction mixture was arllowed to slowly warm'
to room temperature overnight.  The reaction was quenched with saturated’
Na;SOs and filtered through Celite. The filter cake was washed well with

14




©4-5: (2Z)-N-(1-(4-bronophenyl)-1-(2-nethyl phenyl ) prop-1-en-3- yl)sarcosine,

tbutyl ester (Internediate E(v)): In a simlar fashion (ﬁ%-l\l—(l-

(4- bronmophenyl ) - 1- ( 2- met hyl phenyl ) prop- 1- en- 3-yl ) sar cosi {*”Q‘{%@WS ester
E(v) 16 WO @a6e66456 16 August 2005 PCT/ CA02/ 00176 was pmpoapasedofmsom
(Z)-N-(1-(4-bronophenyl)-1-iodoprop-1-en-3-yl)sarcosine, " butyl ester D
and 2-t boronic acid to provide 379 ng (669 of a yellow oil. Exanple
571 %1 bt STASTER e vamotindtid il waterra bioe, enesh (MBS 0a) fSrad,

4-b t ol - ) | i E(i
(21 14 ERhdenlra ) B Lo ORI (PO FIORSIREnb R bithigat o ELT)
i sopr opyKhdniZebrstmnopienyl)atiatiopddhent-8-0l DOR.82 gnBBYs) a3k PEHSY 40(i@. 89 g, 2. 50

Torr et 1 ot NBIR DKL, a8 i iubpsan denartia P ked ot vean

Et OAg  gnd4\at zm), TTM(&VMW c phase was washed with brine, dried (MgSOH),

il tered, and concentrated. Colum chromatography (2-5% acetone/ hexanes)

fol l oned by a second chromatography (2-20% Et OAc/ hexanes) provided (Z)-

5. 1 but JTeRbpRy SeR e kB he TatgpFot- B v s oside (300 M.
CDCl 3) Iha@)l edtedfihtermetialeD); HBoiuBodf (3 1%%0%0%58(]??—ﬁt1 1 H, 3.16 (s,
2H), 3.30,(d, 2H), 6.26 (t, 1 H, 6.93 L , H, 7.18 (d, 1 H, 7.26-7.35
(m 5H) ;oc#q;ygp@ng—@-g!rﬁ; (S@Eq)g, 26 mpal) in CH2Cl; (220 mL) was chifled in a

Z) - - ;3= Thi enyl - 1- (344 eny -1- en-3-yl i ne,
Uout | of-edreBhfe Le SRien acboh PR R0 B AP Rl BN (54 (-
Thi eny| ppraoglgeidintide {NBS)YI400g, 0.8 refioB-wenessedenti After 1 Pty thester F(ii)
was prepared from ~§1é%-l\l-(l-(4-brormphen 1)-1-(3-thienyl)prop-I-en-3-
yl ) sar cBRRHHON VB teneed witkspiuraieg ﬁaHﬁE%phBﬂ@wtym wascvashas! provi de 1. 00

()~ (PR eid SIch 08 oh P ied (NeeS09),isres. 8R4 SOPRFULP S8 ne,
tbutyl dbeaesidustveasrenimatiztdly taken) up mo ansiydiduar adatohiiie (MACNY (1- (4- (2-
15 104 mL). t-butyl sarcosine hydrochloride (5.20 g, 28.6 mmol), K,CO3 (359 g,
260 mmol), and Ki (21.6 g, 130 mmol) were added. The mixture was stirred
overnight, then filtered and the filter cake washed with EtOAc. The filtrate -
was partitioned between EtOAc and water. The organic phase was washed -
with brine, dried (MgSQy), filtered, and concentrated. Column.
20 chromatography (20% EtOAc/hexanes) provided (2)-N-(1-(4-bromophenyi)-1-

iodoprop-1-en-3-yl)sarcosine, 'butyl ester D (9.63 g, 80% over 2 steps) as a
light brown oil. "H NMR (300 MHz, CDCl3) 1.48 (s, 9H), 2.46 (s, 3H), 3.23 (s,
2H), 3.43 (d, 2H), 6.12 (t, 1H), 7.34 (d, 2H), 7.43 (d, 2H). '

25  Example 4-1:‘\-(Z)-N-(1—(4-brom_dphenyl)—1 ~(3-thienyl)prop-1-en-3-
| yl)sarcosine, ‘butyl ester (intermediate E(i)): To a solution of (Z)-N-(1-(4-
bromophenyl)-1-iodoprop-1-en-3-yl)sarcosine, ‘butyl ester D (29.86 g, 64.06
mmol).in dimethoxyethane (300 mL) was added 3-thiopheneboronic acid
| (8.02 g, 70.47 mmol), Pd(PPha)4 (3.70 g, 3.20 mmol), and 2M Na,COs (300
30 mb). The reaction was warmed to 90 °C with vigorous mechanical stirring for
- 4.5 hours. The mixture was cooled, and partitioned between FtOAc and
water. The organic phase was washed with brine, dried (MgSO0y); filtered, and -
concentrated. Column chromatography (2-5% acetone/hexanes) provided
(Z)-N-(1-(4—bromophenyl)-1-(3-thienyl)pr0p-1-en-3.-yi)sarcosine, 'butyl ester .

15.




- Thi enyl ) phenyl ) - 1- (3-thi enyl ) prop-1-en-3-yl)sarcosine, tbhutyl ester F(iii)
was 30 prepared from (Z)-N(1-(4-bronophenyl)-1-(3-thi enﬁ égr%p-_ l-en-3-
yl)sarcosine, tbutyl ester E(i) and 2-thi opheneboronic a ¢ tBPQﬁ,i de 300
mg (6490 bFoeatSgel | ow oil. 1'] 16 August 2005 WO 02/ 0664E6/(RCTHEAD2/ 00176
5;)4: I(Z)-N—(l I(4 (2- Fgryl)pgenyl) 1- (3-thienyl)prop-1-en-3- yl)sitrc(:zsi(ge,

t buty . nt ef_nedi at e -(4-(2-

Fur yi )pﬁz'&;zﬁ E)ﬁg( gBtVFQI%?IY?HPWp-)”)l %NM@K:?Q%MH%:@@CH)BW&I? er F(iv) Was

5
D Y oar o8 STeE) 3 M (d 4 PO AN Bl TA TP B 32,1‘23’?35. de 216
(82% @, aHy & BB\(\caﬂldpsedIH NIH% 7.3QQdveie). CDCl 3) 1.44 (s, 9H), 2.38 (s,

3H), 3.16 (s, 2H), 3.30 (d, 2H), 6.23 (t, 1H), 6.48 (d, 1H), 6.64 (d, 1H
6.90 (d, 1H), 7.16 (d, 1 H), 7.26-7.35 (m 3H), 7.46 (s, 1 H, 7.58 (d,

2 10 . . I 1- 3-
s c‘é'?. TR AT oV L2 R e oRey e
(Z) - N-( ‘butyl ester (lntermedlate E(ii})): In a similar fashion (Z)- N—(1 (4-
4-( 3- th 1- -1- t but yl
((ast((ar F WT? Wyi)é?g??gﬁyléﬂﬁo(p(zfeﬂ:%ﬁ%g) &Fﬁaéﬁ‘l@ tg"‘ r“f%%slaﬂ; )prlcj)pyl-
3-yl 1 dt
o ovi el B Ao I J00 ot MFM‘%"'E 3 (s
9H), 2. 'Boty §Stes ang 2thighengboranig@c{dito priavides 288 nig(52%k) of &. 26 (t, 1 H),
5 0Pyl 8. Hhm (BBo' Wiz el .25 ¢ 9 (TaeT8)amy ol &, Byl ™ 4P
(Z) N- (3.3684d( @Hz/as H'ES'(Q“ﬁQ)"@ wawm Maﬁ(édna%éh)d%r qpp 17 99+8, 2Q),
yl ) sarcosi ne, ester (Internediate F(vi)): In a'sim I ar fashion :
(2) - N- (A:35((d. {4}, I\/bfm)(dpfﬁdhyl ) phenyl )- 1- ( 3- th| enyI ) pr op- 1- en- 3-yl ) sar cosi ne, :
tbutyl ester F(vi) was prepared from
(Z2)-N-(1-(4-bromophenyl)-1-(3-thienyl)prop-1-en-3- yl)sarcosine, tbutyl
ester B4i3) (zpnt-(a-(mbimhabaemynmw&m@ﬂr@mﬂen r)pr%ml&ils ng (64% of a

pal e yelkowml 300 MHz, CDClI 3) 1.45 25(5 3H),
2. 4P (sv Wosmeﬂw@'eﬁ r(letqrm%atezﬁjm))a lzBa(StmllamyshlenM) N(1-1H) ,
7.15- (llgorﬁmopﬂéhyiﬂ‘t ?9(4? mﬁh&%teﬁﬁ}proﬁ P %n@ ’yl)%lépmsme,,tbutyl ester
E(iii) was prepared from (Z)-N-( 1—(4—bromophenyl)-1 -iodoprop-1-en-3- '
yl}sarcosine, ‘buty! ester D and 3-methyl-4-thiepheneboronic acid to provide
574 mg (61%) of a yellow oil. 'H NMR (300 MHz, CDCls) 1.42 (s, 9H), 1.85 '
20 (s, 3H), 2.33:(s, 3H), 3.10-3.12 (m, 4H), 6.35 (t, 1H) 6.99 (d 1H), 7.03(d,

1H), 710(d 2H), 7.38 (d, 2H).

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

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

(4-bromophenyt)-1- (2-methylphenyl)prop- -en-3-yl)sarcosine, ‘butyl ester E(v) :
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" 5-7: (Z)-N-(1-(4-(3-(Trifluoromethoxy)phenyl)phenyl)-1-(3-thi enyl)prop-1-
en-3-yl)sarcosine, tbutyl ester (Internediate F(vii)): I%ﬁu snbb(% fashi on

Z)- 30

(N—%l (4-Y8-92494484 uor omet hoxy) phenyl ) phenyl ) - 1- ( 3-t hi eny| )R§iTgPARMBITE 3

yl )sarcosine, tbutyl ester F(vii) was prepared from

Z)-N-(1-(4-b h | ) th I 3-yl t but yl
ot er %(as§prap;§’£f?qg&?cyz)+wdé@rmiagﬂw‘%ﬂéﬁmgpmpa e 0esgee 127
51 f | /00176 5-8:
{but y1 st RS2 appboloty AT didte 379 il BT TNNEMARE 1

(4-(3- Cyanophenyl )phenyl) 1- (3 th| enyl ) prop- 1-en-3-yl)sarcosi ne, tbutyl
ester F(viii) epared f

(D- N(Examplbrsrnb(zs)ew I dr{4- MPBM&H')%W&P“PWM%@ hiswlirrgerbe, toutyl

Wit iA en3 yﬁg%éoéw.%“%@%kwmbﬁn@ame@qwwIa%woma Z§TEM- of a

(2)-N qa,bmneﬁhamuwdsymwprea—1 en- em)aayrtoweprmybas@r F) E-2dsi ne,

tbutyl ester (Internediate (il_ ‘i %gshl on (Z2)-N-(1-(4-(3 10

Thi enyl9) ﬁﬁé}ﬁyfmﬂoﬂ M*ﬂ]‘ﬁ*@ﬁﬂ?tﬁﬁé%f% Cgﬂ‘l é"!ﬁ%% 9298 ne, tbutyl ester F(ix)
Soen- 3-

;\?)Ssafrgogl?éﬁeﬂb% (? ?a@?éﬁggmm%neg%wgﬁ%magg%o Spow de 152

gy (7@%opfa@d2M N@@Cﬁ)al(zmmmmmoogomwy shoed mixtuia was hegtgd 2. 40 (s,

o o7, Stefibeor Siurs. aitye mixtdig was caoiglt and gtitghedhdieeq dibact 06 (dd. 1
(2) - N G dater Thbf‘cf}gb)smwge)wés (Brshéd wtrhyﬂm@lmod | (NGB0, fitermd3-

yl ) sar cosi ne, I nt er nedi at e é simlar fashion
: (Z) N- @hd concentrated Column chromatography (2-5% acetone/hexanes)

ot 1 oS B St o by ko B B OB okl 3. 15 (4
net hyl t.\hgﬁgd éﬁﬁd@gﬁ%ﬁjﬁeﬁyp%@/@y @gBﬂﬁ!’en g %&1@#@0&@@9@1% 3-

t hi oph t f | | 5-11:
( zl)1gRL ?t?ut'_((léles(t@' F(iy (18. GGO@Prﬁét"/th) WQH?W)qﬂhe i a@}/e Og*%'le')

et hy i opyl o) prop: 1o e ®old aakeRss 88 LB Sk, 155086 ¢ FOX))

(2) - N Gl 84634, (M), T8 o8 amekinyA. ) ® (¢ i), Treey 135 (IH(BHX,ZI? 50-7.54 (m,’
4H). |

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

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

25 (50%) of a yellow oil.

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

(64%) of ayellow oil. -
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“met hyl t hi enyl )) prop-1-en-3-yl)sarcosine, tbutyl ester F(xi) was prepared
from

(Z)-N-(1-(4-bronophenyl ) - 1- (3- (4- et hyl t hi enyl ) pr op- 1- en1§3A‘§ﬂ‘§5§59Q§bS| ne,
tbutyl eWOJRUEHSHi) and. 3-(trifluoronethyi)phenyl boroni PRI Ovi de
260 ng 30 (54% of a light yellowoil. 5-12: -

(eﬁ) SN;/I( )Jssé‘?é!jy' (QO@L}? %&E‘E’ﬁ ﬂ# &'ﬁé&!)éf@ﬁ;-ﬁﬁ-#yh %/F‘;&)'gﬁ;r% | ar fashion

Z N- thi_enyl 1- 3
i 16 S\%“L“;?SE%B%“‘%%%?%%@’Z“@%'}&“A%E?%%@%@ PUHEET ) 1huty ecter

F(xii) Mlmmﬂ)e&(ﬁﬁblﬂnylmm&’( @n@ylmabmmhen‘ibmyl ester F(iv) was

1-(3-(4- Lt t b | t E d 3-

et hoy SRR PH R AE! GRHr el Y6 et aumPot2a-Fel tow of 1 )5a2 13
(2)- N(Jﬁ)éérobéml&eftfmgtpéﬁ@:ylso. aﬁmlﬁwahbb?orﬁéa&m {fb'bﬁd%cﬁ%é}r@@% ) o

en-3 yl)sarcosme Internmediate F(xii1) In &
f ashi on of a yellow oil.- TH NMR (300 MHZ CDCIa) 1.44 (s, 9H), 2.38 (s 3H), 3.16 (s,

9 e S A BB R o>

(2)- N(ﬂiH()47126cma6F(ﬁmGH) 7346(% rves@x/di tafenyl ) prop- 1-en- 3-yl ) sarcosi ne,
tbutyl ester E(iv) and 3 yl enyI boronic acid to provide 176 ngy (73%
of a yellow oil. 1H NWR (300M—Iz CDCl 3) 1.44 (s, 9H), 202(s 3H) 2. 37

i e b i et 1 ©  (°

(Z) N- ( yt)sam(dsuﬁe; i) mnﬂnxeﬂnécﬁathM) nh@wrmmﬁsﬁaoﬁngm '\EM ) sar cosi ne,
t but yl MélntermsdlateF simlar fashion

(4-(3- T heremiienyyppen 1r(?rt%)lﬁaml}wrpprbﬁnﬂyﬁsam;ﬂsyﬁ&mﬁxh ne, tbutyl
t

ester, (%étFZFL\F)%% @Vr%??r’ ifré(rg?gjet {1i{4sbremaphenyl-1-(3 thisnydaror-t= i e

tbuty: es3eyl)Erodsinad b&iyﬂ less e () el Drristhoipherylwropicdecid 2 62 g (48%  of
ow o

(2 B Clrcbiels 2T BB Sh00 e wpligw i HNMIR GO0 MRy GRS o1 24 (5,

en- 3- y| YRprcos (@eaiFa 17 (s, 2h); Braolq; oAy FebI8PsaARE BB PESRY! ) - 1 -
6.93 (m, 2H), 7.12 (s, 1H), 7.18-7.19 (m, 2H), 7.33-7.38 (m, 4H), 7.52 (d, 2H).

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

 (4-(3-Methylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine, 'butyl ester
F(vi) was prepared from (Z)-N-{1-(4-bromophenyl)-1 -(3-thienyl)prop-1-en-3- -
ryl)sarcosine, ‘butyl ester E(t) and 3-methylphenylboronic acid to provide 150
mg (64%) of a pale yellow oil. "H NMR (300 MHz, CDCls) 1.45 (s, 9H), 2.40

25 (s, 3H), 2.42 (s, 3H), 3.17 (s, 2H), 3.32 (d, 2H), 6.26 (1, 1H), 6.94 (d, 1H),

7.15-7.19 (m, 3H), 7.30-7.41 (m, 5H), 7.52 (d, 2H).

5-7: (Z)-N-{1 -(4-(3-(Trifluoromethoxy)phenyl)phenyl)-1 ~(3-thienyl)prop-1- -
| en-3-yl)sarcosine, ‘butyl ester (Intermediate F(vii})): In a similar fashion (Z)- -
30 N-(1-(4-(3-(Trifluoromethoxy)phenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, 'butyl ester F(vii) was prepared from (Z)—N—(1 -{(4-bromophenyl)-
1-(3-thienyl)prop-1-en-3-yl)sarcosine, ‘buty! ester E(i)'a'nd 3-
(triﬂuoromethoxy)phenylboronic acid to provide 127 mg (5‘! %) of a yellow oil.
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“thi enyl)prop-rl -en-3-yl)sarcosine, t-butyl esterF(i) (18.62 g, 40.3 mmol)

was 25 dissolved in 96%formc acid (200 nL). The sol uti Was gred at 40
C overnight, then concentrated. The residue was co- evapﬁqr']%‘fgéﬁt ce with
cH2dl 2. 0395480 r omat ography (2- 15% MeOH CH2CI 2) provi d@€TeAale176yel | ow
solid. Trituration with nmethanol (MeCH) provided pure (Z)-N-(1-(4-(4-
i sopro h S M- 1-(3:t hi I Ll szen-3-yl)sarcosi ne [ 11. 38
o 50 7o IR Curnopheny e bR e R 1. 25 (o, o).
2.47 (s,yi)s’?drﬁ):osawg%uﬁ Bster(ifterm@dfdte (Riig])in Ssinfiar $asHibh & NZ@_(L 1H,
6.94 (d,” 1 I—?: 7.32 (d, 4H;j 7.46 (d, 1T H), 7.57-7.65 (m . 9.0 16
August 26ei3-CyamarhiepgBrsenET+HBAbBNIDRDe-ben:3-yl)sarcosine, ‘buty! ester
E 2 i :\g § ' (ili) (as Bleglirdd BRI INAT (A BnBBEEAN] et midhyTiofop 328688 e
(2) - & ( A shrdcind)itsutyl gaseRi) hnd 3t SdnbReyyiberdtic hoiceta-FrovldessT aRei ne (i)
was prepaced from (Z)-N-(1 -(4-(3-thienyl)phenyl)-1-(3- _
t hi enyl )(gfo/ﬁ-of-ae)@"@“y‘l’*}-sarcosi ne, 'butyl ester F(ii) to provide 486 ng (61
%9 of a white powder. 6-3: :
(2)-N-(1-(4-(2-Thi enyl ) phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine
(Q(ii1))5-91 (B)-Ni(ti(448-TaehyOphenyl)-1-(2-thieny!)prop-1-en-3- I%sarlc)osi_ne, .

- 3- sar cosi ne

0 Ry bR ASE Koo s TR o

- thiqpyl Jmyi h%ﬂylggl\%g)élrﬁérg{?)ﬁr&ﬁfl—érpglﬂ)lsaﬁc%tsﬁ{e,ElSLiltw asteP FphpW=de 145 ny

(53%9 of a Ite
E 2 - N; § pr ?ﬂar(eﬂ_-fﬁ:_lmll 'Y{Z)'PF(G hFMI—bmhac(mm)einm-brﬁ)emﬂ)p‘ropﬂ-_amﬂ-) sar cosi ne
iv)):,lna simlar fashion . . :
(2)- N (YORAp3INEy o SRR £ne3-iprhiapeppronic cichtonroyida 183 Masi ne (i v)
.I\I_‘l
rﬁ?eﬁ;??ﬁ?? i-égﬁié‘-zilolﬂ)'sgrlgg@? g}% %Pt% yl e@/ lé%“&? \élf')'t%"‘;?r(gv?ﬁ% 158 ny
(97% 0B85 BHOLB AN, BH),.6.28 (NVIR)( 808 (NHEH),R0B4dd) 164)7.25743¢s, 3H),

6. 80° (amLHy.7 9678 1), 75450 291 08 () 209, 751 (col | apsed dd. 1 H). 741

(s, 1 H, 7.52 (d, 2H). 20 6-5: _ . -

(2)- N %-1( OAE_(é)?)-NIY(E'Itf(Qﬁg-%EiGEwJI}pphheenr;f)ll)l-% :(%:( ?r;létmyeltnﬁ/ilaz:;l_fr)lr);)p?r-o%)-jfgn%é- ‘
yi)sarcosine, _‘butyl ester (Intermediate F(x)): In a similar fashion (Z)-N-(1-
(4-(3-Thienyl)phenyl)-1-(3-(4-methylthienyl))prop-1-en-3-yl)sarcosine, 'butyi

20 ester F{x) was prepared from (Z)—N'—(’l-(4—bron'10phehyl)'-1'-(3—(4-" e

_ methylthienyl)prop-1-en-3-yl)sarcosine, 'butyl ester Eiii) and 3-

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

5-11: (£)-N~(1-(4-{3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4-
25 methylthienyl))prop-1-en-3-yl)sarcosine, ‘butyl ester (Intermediate F(xi)):
In a similar fashion (Z)-N-(1-(4-(3-(Trifluoromethyl)phenyl)phenyl)-1-(3-(4- -
‘methylthienyl))prop-1-en-3-yl)sarcosine, 'buty| ester F(xi) was prepared from
(£)-N-(1-(4-bromophenyl)-1~(3-(4-methyithienyl)prop-1 -en~3—yi)sarcosine, :
| ‘butyl ester E(iif) and 3{trifluocromethyl)phenyiboronic acid to provide 260 mg
30  (54%) of a light yellow oil. Lo ' '

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

19.




"yl)sarcosine (Gv)): In a sinmlar fashion (2)-N(1-(4-(3-

nmet hoxyphenyl ) phenyl ) - 1- (3-t hi enyl ) prop- 1- en- 3-yl )sarcos {%ﬁ %ﬁ\(% :
prepared from (Z)-N(1-(4-(3-nethoxyphenyl)phenyl)-1-(3- &9 ?) op 1-en- 3
25 yl ) saWOdB0aE6 t butyl ester F(v) to provide 156 ng ( 749CDiAsmeofs - whi t e
foam 1 H NVR (300 WHz, nethanol-d4) 2.76 (s, 3H), 3.56 (s, 2H), 3.82 (s,

7 2’6 7 33%)5(#0% H)‘butyl ggte%k(xlb_y;%s mefgazrgg fs'so%% H) {4- bromophénlyi m 31,
(2) - N (1143 ndlhyeibipsare) BRI hedrebambl ey ooRirly Shers3- 1) sar cosi ne
(vi)): I'na simTlar fash

met hyl phaaﬁﬂ‘qu}ypbawm)amm%aclulterwb%ﬂedtﬁfilmgr(SQ'—’/Mlc)f&ay@mlmﬁ G vi) was
prepared from (Z)-N(1-(4-(3-nethyl phenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl)sarcosine, tbutyl ester F(vi) to provide 127 ng (100% of a coI ourl ess

oi l. 521 a.asAmJﬁtu?(ﬁf{@ meﬁﬁh@ﬁ ﬂ?ﬁeﬁfﬁ‘q@%ﬁﬁé@'“ﬂ%%@g@ 2H) . 6.36

met hanol - d4) Ct%
(t, 1 H)en-§ g;ksqrgosmq,bbutyl ggtqr stermediafe F(xit}): ih 33irpitar &ghion7. 46 (d,

oD Mt PR RN L ety ey DR 0 r op- 1-
en- 3- yl )y pacessine ‘tﬁlﬁyweubb F(difi Wa%lﬂmbéfedff?@h' M%i A Hrdrlophedy)-

trifluo t hoxy) phenyl ) phen 1-(3-thienyl)pro en- 3-yl ) sarcosi ne
(G( vii) 6&? éy ﬁnem}/ )grgp ‘I-é/n—3-yl)§arcosme ‘Y)u%yl? es?er E(iv) angi/ 32

f f

t[}?e%ﬁ)zll) )rﬁ%ﬂ’xﬁlﬁ{\%n&ﬁag%ﬁ sejgtag{)m ne @*Prgﬂ%\)&!léw( p}%ml\% 80 ny

E;?%N ?f(soowuazvmm%)mong oH; 302 &s 3H) 237 (53, 241 (s, 3. 314 e
ano n (0] S Si

() N G S R anopiemid phemyid od (3L enXPISP 758 3o o

cyanophg;p_pl )7@5-3@/@@1 (3 t hi enyl ) prop- 1-en- 3-yl )sarc05| ne Gviii) was 15
prepared 1'fom (Z)-N1(1-(4-(3-cyanophenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yl )sarcosine, tbutyl ester F(viii) to provide 48 ng (84% of a white

wd
F;) ?CI (P zi (@-NA1-4 3y Thieryiphenyh-1-2 mﬁthymhﬁﬂﬂ)@'ﬁlpﬁyqﬂ)@ar cosi ne
E%' Kz% )l(s?;ﬁc(:géuiﬁ'e! ol ut?féﬁl &rstermfzﬁhatﬁ: F(xnp; Ina 51£n1lar fashion (2)-N-(1-
(4- (3—Th1enyl)pheny|) -1-(2-methylphenyl)prop-1 -en—3—yl)sarcosme "butyl ester
F(xiv} was prepared from (Z)-N-(1-(4-bromophenyl)-1-(2-methy!phenyl)prop-
1-en-3-yl)sarcosine, ‘butyl ester E(v) and 3-th|opheneboromc acid to provnde

172077 62 ' myg (48%) of a'yellow oil.

Example 6-1: (Z)-N-(1 .-(4-(4-Isopropylphenyl)phe’nyl)—1 -(3-thienyl)prdp-1- |
en-3-yl}sarcosine (G(i}): (Z)-N-(1-(4-(4-Isopropylphenyl)phenyl)-1-(3-

- thienyl)prop-1-en-3-yl)sarcosine, t-butyl ester F(i) (18.62 g, 40.3 mmol) was

| 25 dissolved in 96% formic acid (200 mL). The solution was warmed at 40 °C

overnight, then concentrated. ' The residue was co-evaporated twice with-
CH2Ciz. Column chromatography (2-15% MeOH/CH.Cl,) provided a pale
yellow solid. Trituration with methanol (MeOH) hrovided pure (£)-N-(1-(4-(4-

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

30  70%) as a white solid. 'H NMR (300 MHz, methanol-ds) 1.23 (d, GH') 2.47 (s '

3H), 2.92 (hept, 1H), 3.26 (s, 2H), 3.50 (d, 2H) 8.22 (t 1H) 6.94 (d, 1H) 7.32
(d, 4H), 7.46 (d, 1H), 7.57-7.65 (m 5H) B |
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~ 20 en-3-yl)sarcosine ix) was prepared from

(Z)-N-(1-(4-(3-thienyl)phenyl)-1-(2- thienyl)prop-1- en- 3%%18%%&5&'\]

tbutyl ester F(ix) to provide 108 ng (59% of a white pz) t VR (300
CDOVe)2866436 (s 3H), 3.44 (s, 2H), 3.88 (d, 2H), 6.FAUCAR0bI%), 6.90

(d 1H) 7.04 (dd, 1 H), 7.26-7.34 (m 4H), 7.38-7.41 (m 2H), 748(d°

( Z) N ( 1"6(24%3”1@ rErsrreyDPrenyDs {3 thismdlrrapsheny3-yhsaraesine 3-
yl)sar Cqﬂ(ﬂﬁ (I gimilat féa%h&brﬂ*i)aﬂ -( ﬁ(it('BOtﬁlenyl)phenyI) 1-(3-thienyl)prop-1- -

(2)-N-( M&féthlenl) heh
(4- et hm Br 9rqqsme>§(lu)\eassrgparearfml(zbwmm -{Gathigmyd pdreed) £ 1-(8n (Z) - N- (1-

Cout vl BERADPRIETES PsartaSifec TR cribBAnS Bro O\gque@%@gﬁ)agfgoggne
(2) - B ( 1= Whit€ owbierf | uor onet hyl ) phenyl ) phenyl ) - 1-(3-(4 -
nmet hyl t hi enyl)) prop-1-en-3-yl)sarcosine (G xi)): Ina si mi | ar fashl on (2)- N-

(1-(4-(3-(trifluoronethyl)phenyl)phenyl)-1-(3-(4- nethylthl enyl ) ) prop-1-en-3
22 16 0476 | [
o epar egﬁ?sgrﬁl?-gi'- Yf?—‘l@l?éﬁ?@ﬁﬁgnﬁﬁq E!A‘ﬁ%/egyil)prop £ Pn-s.aayﬁggrc%eslr%m) was
(trifludGfiig):hiyl 3 pmmyrasm@mzywlu( B¢ (%th’@rﬁ)héﬂﬁehyﬁ)wgé-iméﬁﬁ)ﬂr V\E
yl )sar005| %_y t but é@tﬂ.er F(xi) t rovide I’ te powder .
5 12: pasigasie GkNvRS piekger 3{2} J\H‘(-e‘l"-? h@ﬂﬂ}pfnem@n% $) pr op- 1-
I
et ﬁ%iy%*ﬁ%ﬁ@' Tohens e eg et Ebesr ARD Mol RISl Gt o ne

G(xii) awsBitppewdeed from (2)-N (1-(4-(3-net hoxyphenyl ) phenyl ) -1-(3-(4-
met hyl t hi enyl ) ) prop-1-en-3-yl)sarcosine, tbutyl ester F(xii) to provide 152
ng 10 (69% of a V\/mte powder . 6-13:

(0,1 B 107 AR TR
et hy| kSt dnemmlaafe(stncqmemwuweeruwopmn a{Gtianylprope e e
QXD 3l RS RIS B Pl B aRd Fol A R T I R R Ky?)prl(%rly' )1 (23
thienyl)prop-1-en-3-yl)sarcosine, 'buty! ester F(iv) to provide 158 mg (97%) of
a colourless oil. "H NMR (300 MHz, methanol-ds) 2.74 (s, 3H), 3.63 (s, 2H}),
3.88 (d, 2H), 6.31 {t, 1H), 6.42 (s, 1H), 6.58 (d, 1H), 6.80 (d, 1H), 7.10 (s, 1H),
7.25(d, 2H), 7.31 (collapsed dd, 1H), 7.41 (s, 1H), 7.52 (d, 2H).
T — e T
6-5: (Z)-N-(1-(4-(3-Meth oxyphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yh)sarcosine (G{v)): In a similar fashion (Z)-N-(1-(4-(3-
methoxyphenyljphenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine G(v) was
prepared from (Z)-N-(1-(4-(3-methoxyphenyl)phenyi)-1 —(S-thienyl)prop-‘[ -en-3-
25 yl)sarcosine, ‘butyl ester F{v}) to provide 156 mg (74%) of an off-white foam.
- TH NMR (300 MHz, methanol-dq) 2.76 (s, 3H), 3.56 (s, 2H), 3.82 (s, 3H), 3.91
(d, 2H), 6.36 (t, 1H), 6.82-6.88 (m, 2H), 7.06-7.11 (m 3H), 7.26-7.32 (m 4H), -
7.46 (d, 2H). SR

30 6-6: (Z)-N-(1-{4-(3-Methylphenyl)phenyl)-1-(3- ~thienyl)prop-1-en-3-
yl)sarcosine (G(vi)): In a similar fashion (Z)-N- (1-(4—(3-
methylphenyl)phenyl) 1-(3-thienyl)prop-1-en-3-yl)sarcosine G(vi) was -
prepared from (Z)-N-(1-(4-(3-methylphenyl)phenyi)-1-(3-thieny!)prop-1-en-3-
yl)sarcosine, 'butyl ester F(vi) to provide 127-lﬁg (100%) of a colourfess oil. * -
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~ 20 nethyl thienyl))prop-1-en-3-yl)sarcosine, tbutyl ester F(xiii)

/ to provide
129 ng (99% of a white powder. 1H NWVR (300 MHz, nethang)-d4) 1.97 (s,
3H), 2.38 (s, 3H), 2.80 (s, 3H), 3.58 (s, 2H), 3.81 (d,%ﬁ)’?“?’é?%(t, 1
H), 6.90vQd8206p434) 7. 15 (collapsed dd, 1 H), 7.26-7.38 POT/@GHN017648 (d,
2H). 6-14: (2)-N-(1-(4-(3-Thienyl)phenyl)-1-(2-nethyl phenyl) prop-1-en-3-

yl ) sar cesi ( -iv}#': I sim | ar shi on

(2)-N-( ?ﬁ(‘\iﬁl %@E]ﬁl l\eq 'fbﬁqﬁﬂw'ydﬁ(ﬁ F%gmﬁBﬁéﬁﬂWb%ﬁﬁ is'e?'ﬁh-%g sar cosi ne
A xi V) yas2Hy, 038 &d1H) 088644, N, 1748715 (m, 2H), 7.24-7. 33 (m, 6H), 7.46

(3-t hi enyl phenylft- 1-(2- m?hyl p&enyl )pro?o-'l- e)ri-3-yl )'sapnger,' fbutyl ester
25 F(xi(igl: f).provide 37 ng (61 % of a white powder. Exanple 7: Assay of
Transport via AyT-1 This exanple illustrates a nethod for the measurenent
of glycine 30 uptake by transfected cultured cells. Cells stably

 transf e6tRqZMN- -Q-!E:(Triﬂubﬁ@mdﬂ'lm%)@hggkégpggbgﬂw -ﬁi-thiBb@'l)'ﬁéﬁlﬂgy, 45,

1994: 608- 617i1 were washed twi ce wt I ered saline (HBS). The
cel | s wePs-YhaarqesingdGuiinodn ecsimilatiasbion (23N 1i(443- ei t her (a) no

Roguot | GG EhEA Rk Rt 5B Eh A B BV e Gl ot & ar ug.
A rangewat preparent frari (@)N-0f-(4-(6-(wifldiohtRoxdpHenysherier1 49- gener at e data

for cal resulting in 50%of 'the effect (e.g.,

ul ating the concentrati . )
the 1C5 ?“mmﬂgﬂﬁ'%?%*%rwgsafetﬁ%@ﬁﬁgam geigr B{Vithitagroyidaigs migrd 88t)yai ne upt ake

by B0% i | was then added containing 5 [3H glycine at a final
a whi ‘r)p%{#/di@gn

concentrati o M(17.5 G /mol). The cells were then incubated with
gentl e shaking for another 30 m nutes at 37C, after which the reaction

m Xt ur e, We pir and she hree tinmes with ice- cold HBS. The cells
were | y%gg?%ﬁ @Fi'lé'ét'ﬁj'ﬁwaé’ﬁp HHﬂEi‘PBMBd"(%ﬂé'&[im)l)b?ﬁﬂe?ﬂﬁfhe radi oactivity-

in the Yise s | R et counter. to Data was
conpar e}gﬁéf)ir?v(\)een fﬁgﬁgyﬁgﬁg&e#ﬁsﬁggﬁ@@de_lg.r(a}- gﬁgéont acted by a candidate
agent, Qy@pepdeng)phnenyip148shienybprop- tenddgliearcosine G{viii) was

15 prepared from (£)-N-(1-(4-(3-cyanophenyl)phenyl)-1-(3-thienyl)prop-1-en-3-

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

- 6-9: (Z)-N-{1-(4~(3-Thienyl)phenyi)-1 ~(2-thienyl)prop-1-en-3-yl)sarcosine
(G(ix}): In a similar fashion (Z)-N-(1-(4-(3-thienyl)phenyl)-1 ~(2-thienyl)prop-1-
20" "en-3-yl)sarcosine G(ix) was prepared from (Z2)-N-(1-(4<(3-thienyl)phenyl)-1-2-
thienyl)prop-1-en-3-yl)sarcosine, ‘butyl ester F(ix) to provide 108 mg (59%) of
a white powder. 'H NMR (300 MHz, CDCl3) 2.73 (s, 3H), 3.44 (s, 2H), 3.88 (d, -
2H), 6.14 (t, 1H), 8.90 (d, 1H), 7.04 (dd, 1H), 7.26-7.34(m, 4H), 7.38-7.41 (m,
2H), 7.48 (d, 2H). . ' S S

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

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

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

{4-(3-thienyl)phenyl)-1 -(3-(4-methylthienyl))prop-1-en-3-yl)sarcosine, ‘butyl
50 ester F(x) to provide 157 mg (82%) of a white powder, EEE

6-11: {(Z)-N-(1 -(4-(3-(Trifluoromethyl)phenyl)phéhyl)-’l -(3-(4-
methylthienyl))prop-1-en-3-yl)sarcosine (G(xi)): In a similar fashion (Z)-N-

(1-(4-(3-(trifluoromethyl)phenyl)phenyi)-1 -(3-(4-methyithienyl))prop-1-en-3- -
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" The conmpounds of the present invention were active as GyT-1 inhibitors.

15 Exanple 8: Assay of Binding to NMDA Receptors-associ a d yci 20
Binding Site This exanple illustrates a nethod used to niggﬂg'gﬁhﬁg

i nt er act MW+ €onpounds to the glycine site on the NVDRGRCHH®WITS I n this
assay a known NMDA glycine site binding agent, (tritiated-ML 105519,

| abl t hi |t . Th
Fuat confMAEBbETON PR Pl il Car Tt i Sl aes The hot 11 gand
Bi ndi ng aﬁflmdsreme:tayi)pn@m)@uedynml(ta (dtrﬁ@imﬁ.ehbg)m@ --&9a0d and result in

reduced r dloactlvg I ch can quantif npounds are generally
tested aYl St%oﬁﬁﬁc&ﬁ‘%/yléﬁt%ﬁ:ﬁ}(lﬂ fo Pmdﬁ 9$6?9(7s3%b§fa&3\\ﬂétlietnmvwrpounds are
retested at several 25 concentrations to generate a dose response curve
fromwhich an 1C50 nay be determ ned. The test conpounds are prepared for

 the assa§-12y (&)-Nafi- (@(Mdﬁh&ﬂrﬂﬁen‘&l)pﬂqempﬂ(s (huhémyitrﬁahﬂn)m@gmrmal
nenbr ane allgbjots used ed twice wt old 10 M Tri s’

Acet at e BIPF %’fﬁ?%ﬂﬁj‘éﬁ'ﬁﬂ W%@*lﬂ&@%@ﬁil »-Noddatd-6h at 20, 000 rpmfor 15
t { f th

eousperman X PESTRNEL AR, 14 R oA DR 1 EE RSB S BiRUr Ly "

concent rwas prepgrpddpom 42 pNed -(MH8- méthbﬁy[éhgugﬂ)pﬁé@@l) 1-\3( D2/ g66456 .

PCT/ CAO fic.b

o ol yoi eI oral AP e dside Bybl recs Fhdbreerenidenad mebr ate

buf fer qBby) &@Mﬁgwrm xture is prepared by conbining 75 g of.
honpgeni zed  hi ppocanpal menbrane preparation with [3H -MIL 105519 to a

fi _naI‘ 5 concentration of 5nM and gl yci ne or test corrpound as a solution in

R T A TS ERERE T TR A W

Br andel len-3-yl)sarcosine (G{xiii)}): In a similar fashion (Z)-N-(1-(4-(3- :
methylphenyl)phenyi)-1-(2-(3-methylthienyi))prop-1-en-3-yi)sarcosine G(xiii)

15 was prepared from (Z)-N-(1-(4-(3-methyiphenyl)pheny)-1-(2-(3-
methylthi'enyi))prop-1 -en-3-yl)sarcosine, ‘buty! ester F(xiii) to provide 129 mg
(99%) of a white powder. 'H NMR (300 MHz, methanol- -ds) 1.97 (s, 3H), 2.38
(s, 3H}, 2.80 (s, 3H), 3.58 (s, ZH) 3.81 (d, 2H), 8.65 (t, 1H) 690(d 1H), 715-
(collapsed dd, 1H), 7.26-7. 38 (m, 6H) 7.48 (d, 2H).

T B | ‘

6-14: (Z)-N-(1 -(4-(3-Thienyl)phenyl)-1 -(2-methylph\enyl)prop-1-én-_3-
yl)sarcosine (G{xiv)): In a similar fashion (Z)-N-(1 -(4-(3—thienyf)ph_ényl)-1.—(2-
methyfphenyl)prop—'!-en-3—yl)sarcosine G(xiv) was prepared ffdm (Z)-N-(1-(4—
(3-thienyl)phenyli)-1-(2-methylphenyl)prop-1-en-3-yl)sarcosine, ‘outy] esfer

25 F(xiv) to provide 37 mg (61%) of a white powder. |

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

either (a) no potential competitor, (b} 10 mM non-radioactive glycine or(c) a
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"Harvestor. The GFC filters are pre-treated for at least 30 mnutes with a
solution of 0.5% BSA nade in distilled water to reduce n%@egééqc bi nd| ng
of io the hot ligand to the filter. The plate wells are

vol umes WP 0206643 50nM Tris Acetate buffer. The filters arlﬁiﬂ/ﬁ@nlrwr?ansferred
to scintillation vials and 2mls of scintillant is added to each vial. The

I bef b t k
(et - CEBneuh PR, Sa Bhharc B i BB PR RN vt TaaEt %Eﬁgounds
of the prgswas US@wetBtg,éﬁérﬁB%té‘%rsdeﬂél.rlfatrﬁg'ﬂﬁe Iabﬁéémgaﬂdh rddifi
receptor associ at ed g cine binding site anpl e G yci ne eceptor

Bi ndi ng ﬁs‘%‘é@th?(ﬁ‘ffﬁﬂt & dhplesps, I%‘ﬂh@@éh@rﬁ:oa@@lat;@ttmoi@’ugaasure Cross
reactivi t he conpounds_wi t h the G ycine receptor. In this assay the

known gf '%9 glygmatia kgiby Q). afsiutiqrawps dhep aklidedcardaiggit to bind to

t [ d ¢ The, t est h d d d all d
o af ool 2debRie abe el cpantrafionof GOBRY FHeb Sbimelmdienael Tl spl ace. ¢ he
hot Ilgrm .aedbét@aumh gan@ésragrrgga éﬁahgﬁéb' iduYes Mﬁq%n%be.quan“f'ed;

Conmpounds are genera t est two concen rat I ons ibition is
obser vedhtdmdhecmpoumrd mmtuze wastespiretbchting ewestald those thimesalitlone-t 0 gener at e

a dose r from, whic 0 may be determ ned. The test

corrpouni"@ag'ﬁg§ rﬁ}%ﬁ;él? Weje lysrd g@é“g’r""ﬁ%a@t Pﬂfjlﬂlﬁ“‘iﬁw toEPHlRIGLE um phosphat e

buf fer. : [ assay are

washed &H?ﬁa@%@%kgwpgﬁgbg FE@ Ig%osp%ate b % r[%riﬁ{ﬁ%ﬂf’gvxedﬁ' If%ry d :

m ciceBaia Wagapmparad Mem tHelsane oqﬁmd:mltaaed.or\rm keongscted b | nal

- pellets t.hen r nded i a vol u hosphate buffer to provide
Eoncent?aeﬁqe% %%%ﬁ% ‘5!8ntt fo 253834 ‘351918‘5'?‘?'5% The non- speclofrc and.

total ?5 16 THEUBIARASS or@r@sra@ 3R eREENCI0Y Qe DAY are defined by

10 mM final concentration of glycine and phosphat
respect!ﬂb@llt?f‘s The reaction m xture is prepared by corrbl ni ng 150 pg of the
rat spi nal

15 Example 8: Assay of Bmdmg to NMDA Receptors-assocrated Glycme
Binding Site
 This example illustrates a method used to -measure- the interaction or‘
compounds to the glycine site o.n the N'MDA"receptor In this assay a known
NMDA glycine site binding agent, (tritiated-MDL 105519, available from -
0 Amersham) Is used to bind to rat hrppocampal tissue. The test compound ré -
then rntroduced and allowed to drsplace the hot llgand Brndrng of the test
compound will drsplaoe the hot lrgand and result in reduced radroactrvrty, | STy
which can be quantrfred Compounds are generally tested at two | .'
concentrations if inhibition is observed the compounds are retested at several
25 concentrations to generate a dose response curve from which an 1IC50 may
be determined.
The test compounds are prepared for the assay by diluting with 50mM
Tris Acetate buffer.. Rat hippocampal membrane aliquots used in the assay
are washed twice with cold 10 mM Tris Acetate buffer and subjectéd. to
30 ultracentrifugation at 20,000 rpm for 15 minutes, and rehomogenization
between washes. The final pellets are then resuspended in. 50mM Tris
Acetate buffer to provide the membranes at a conoentration appropriate to the
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~cord nenbrane with [3H]-strychni ne to a final concentration of 7nM and s

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

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

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

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

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

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

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

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

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

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

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

to groups;. .3 | _ani. s chosen for test weighed at |east 20 grans and
appear e‘ﬂagsr?rﬁpo%fﬁlsc?fan?ﬁ"ﬁ%ﬂt ‘Séiqe?da‘m fRh vigk db&edalsire aligmed tesit 5 days.
Ani mal SoydrBitRt Befbro Bef \ r-4 l.Lowi ng the chronic
Ani mal SovarAA! BEfbro el gﬁgl%rﬁ%%g)sé GRS T o b ik _
analyzed using Prism software.
15 The compounds of the present invention show no significant binding to

the NMDA receptor-associéted glycine binding site.

Example 9: Glycine Receptor Binding Assay

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

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

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

30  potassium phosphate buffer. The éi_iquots of rat spinal cord memBrane used
in the assay are washed with two portions of cold Phosphéte buffer followed
by microcentﬁfugation at 4°C, at 14,000 rpm between .wéshinés. Thé ﬁnal o
pellets are then resuspehded in a volume of bhosﬁjhafé buffer to provide - _
concentrations appropriate to the assay conditions. The non-specific and {otal
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WD 112/ 066456 PCT/ CAO2/ 110176 A stock concentration of each test conpound

was prepared fresh on the day of study initiation. Aiq S 1] uted
to the nesded concentrations for daily dosing. Stock so%%‘F%Lfv"\?g5§%fe kept

in a ref?PyP4st when not in use. Each conpound was di SENGAWHGa smal |
amount of distilled water. One 5 equival ent of sodi um hydroxide (2 N) may

aaded qDne Ui -LarRroPd ey o el errfiai g 6f ohEte G HpsRIE Lore® "

adj ustecbuf@rroe.fyl,@@gpmr\,@gnt free base when appropriate. The vehicle used
in this experinment was Hydroxypropyl-(3-cycl odextrine (HPCD) Acros, |ot
011849601, diK¥oraasdonmixiwedsprepared Mblﬂ@g g of thesatesipipal/ vol une

concentration. The pH adj ust.ed, using sodi ym hydr.axide ((2 N), to equal
Chat - of P Abrapreb el T RSB AR oGO AN/ I 8plr ed f est
COMPQUNGfy s Br Rid: BeMPdURP! Thé AeactBAMKIAG s irtiubafed foftRB8HRLPE, and
slightly ‘cloudy. Suspensions were m xed | medi ately Erl or to 15 use. Al

ani mal s Wikleesshgdinghpetieg.edheiplates are $herchapeated ontoGhCdilterpusings (PO vi a

21 gaug i 0 f. . . ' odk 2i ghts were
ool t SAGHCUAARANTEN B 1o NG CREiels fislellad Ry sRas A fhues oo

vei ghed with & sbetivarofl0N5% BERNinads natstilladivabist taneducd dotmgpteliic# A-250).
Ani mal s were wei ghed on a top | oadi ng Chaus portabl e bal ance nodel # .

LS2000. Profling dhRarateawsbs seeiwashed vathd-barlimes of celd phesahatg gns)

[ I a ' gy | e t gain at 4 and
24 Hour Sovg Yp (RS AT BB SiniBlor P B and BEFE SR 26

Act i vi t gcinbitamt'is eldel toreachnviah| The vialsarenalowediypsit evermidht befaet i ve.

At axi a:  Unst ead%@gai t, inability to coordinate voluntary nuscul ar

movenenP§INGERWIted ¥y a Bedgnan frépunierar tha eatads @nalyapshiySing firigm y of the

l'i nbs, S}gﬂ\i}vgl:b'nay be placed in various positions that are nai njt ai ned

The compounds of the present invention show no significant binding to
15 the glycine receptor. '

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

Chr onodacryorrhea: A reddi sh discharge fromthe eyes. cKharey6R0%7 St ool :
Sof t  andWidR@#4#S6 hard and smal | . Convul sions: Clonic: A ER€Enaringe
intermttent tonus and rel axation of the skeletal mnuscles. 27. 16 August
2005 WO 02/ 0f 645q6ﬁ')PCT/ C@%@/ 0%76 Tg?nsi c: A geaeral zed ¢c grStﬁint muscul ar
toms, often S A BYOR; §2E IS FOmpPEn 'Y BSGREARST 8RN BJlanosis: A

bl ui sh ctleQfayodf SAdRIriBAtidn. SAMRRIL RBFSHiliteg So tHethbededBahdentatiahsfy whet her
of a spontaneous nature, or euthanization. Enophthal ma: Abnornal '

ret r act | ©f dally dasingy sStorksolutines wers kept igg refriggratorAviiernigisin useschar ge from

‘Skel ot a ERICERBEONR B o58gReTH a SO o isilBoRERL Q% The anim
appear s ¢quitsembdidatiumi lgfiroxdetd Ny htaydidueBeen EBMEEH 6B i ve to Touch: The

ani mal vocalizes, or beconmes excessively active during handling.
Lacr i mat #issPluliRn Af eselk jest sgepb Mebirlawas dher Rddgd gemnfiarsyfficiat i@ er al

Recunmbengy. Eal, p ' ' i.ng: Ani.nmal

remai ns n@ﬁ%lth#;ﬁ evrclj I%rp%.c;Fgﬁ@n%m%yg%ﬁ%@@ﬁﬁe%%g@%gt%%%%hﬁ%%e contraction
of the phgselshef appromicte. THedchatd ssedncBEseyrihémiwan of the pupils of

t he eye. Pa';\l pabral Ptosis: Refers to the droopigggof t he upper eyelid of
bot h eyddydroxmrapy@ystederiring (HPEP)Acrerot O 184960k dissalvesio neck. Rates

(et B 8 KNRBYE0 % TR cOOURRAERE T Bl oL
An unusuadjustedesing sodiute tiydasddd (2 N))its egadl it ¥f the test agents
{usually between 8 to 10).
_‘AII prepared test compounds were either in solution, and clear, or in
susp'ension, and slightly cloudy. Suspensions were mixed immediately prior o
| 15 use.
All animals were administered either test compound or vehicle Per Os
(PO) via 21 gauge gavage needles, in volumes of 10.0 mi/kg. Daily body
weights were used to determine individual dosing volumes.
Al test compounds were weighed on a Denver Instruments analytical balance -
7307 (model # A-250). Aniimals were weighed on a top loading Ohaus portable
balance modél # LS2000.
Animals were assessed for overt behaviors (clinical signs) immediately
following administration of test agents, then again at 4 and 24 hours. Animals
were assessed for 27 separate clinical signs: '

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

which may be placed in various postitions 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 discharge from the eyes.

Condition of Stool: Soft and watery, hard and small. e
Convulsions: ~ Clonic: A generalized intermittent tonus and relaxation of

the skeletal muscles.
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"Rigidity: Wxy :The extremties stay in the position in which they are

pl aced. Lead pi pe:

Salivation (Increased):

Sedat i .orWWOTRB6o4TFH mal
Const ant

constant fast vibration of the body

nmuscul ar

ri gor,

responds sl owly when touched or

repetition of certain neaningless novenents.

and/ or - extrem ti

the extremties are difficult to
The formation and excessive secr & PHEUBR08Y) i va.

nmove.

handiCadCA2B0Eweot ypy:
Trenors: Fine: a

es. Coarse: a fast

vibration of the body and/ drnixfrastealized ¢anstant susmrantenys ofisBse and

such

decr ease W|th time. Any anitesimpapiad bydnndpadar fore limbextansisady wei ght ,
Lhet L ulBe, < oPPE {8 flilc BRI Shef N R VoL

2
consecut ays, or o] that the
ani mal %@ﬁg‘é | onger fee ng'f ]{??If SR A usﬂ@P’ée? ?&?‘?%@tbo brior to
study ¢ Toxicity 39’&'1%15?%‘ Hoif Gh it theQr §§ as descri bed
above i Pl%%’%i/l ded i n Tabl dtefdish disghaige froBnibe@ess G f.o Gxi v incl usi ve.
The ani fiophthglerie obser ved Abnpwanlpretrysignodf thaeyrs. adni ni stration and again
at 4 hodflacculity: 24 hours. Gbeletalaisdnsampesr todpowitlet trieng t he code nunber
f rom t hélubohdddtdsoweng char The Bnifipb eppeacks tdenmdlking Higlstmsitihd 4rdeakpabr al
Pt osi s 2ypRisghsitite/toAidu) 0Z7hO BHADLD V6caied) D bebiithesRtGAREY D8k ETukiAgt | Vi ty

(inc./dec.)8Cyanosi slSLosshgﬁd

ghtl ngZZAt axi a

3Pi | oer
Post ur e
St ool 12

2Sedat i Q@é}ﬂﬁgﬂ‘lﬁ{ B%Yl gggf)C' dSEé&

Cf{l*hl

t'i on

6§ ‘;ﬁﬁéons 4St er eotypyllHunched

supme When placed in that position.

5Cat al,eps
£419M osi ﬁ‘?@%
xcesstve coniraction of the pupils of the eye.

Mydr1a51s. 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):

Respiration (T3);
Rigidity:

.Salivatiou (Increased):

Wet (mucousal): a bubbling sound heard during respiration.
Dry: harsh or musical sound heard during respiration.

An unusual increase or decrease in this activity. :
Waxy :The extremities stay in the position in which they are
placed.

Lead pipe: muscular r1gor the extremmes are difficult to
move.

The formation and excessive secretion of sahva

 Sedation:  The animal responds slowly when touched or handled.
~ Stereotypy: Constant repetmon of certain meanmgless movements.
Tremors: Fine: a constant fast vibration of the body and/or

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

Any animal that exhibited 1) loss of body weight, such that if‘s value
dropped to 75 % of the control group's mean value for 2 consecutive days, orl
2) onset of a moribund condition, such that the animal could no longer feed or

5 drink normally, were sacrificed prior to study conclusion.

Toxicity data obtained through the assay as described above is
provided in Tabies 1 to 14 for Compounds Gi to Gxiv inclusive. The animals
were observed immediately following administration and again at 4 hours and
24 hours. Observations are reported using the code number from the | =

10 following chart:

0 Appeared Normal 7 Epistaxis 14 Palpabral Ptosis 21 Rigidity
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"y 6Chronopdacryorrheal3 Exophthal mi a20 Mydri asi s27um Death Tabl e 1: Conpound

Giii) 4 hours Day Ani nal Dose 12345 (ng/kg) 140000140 24,%2/8000 gél 00014, 100
24 hours Day Ani mal Dose 12345 (ng/kg) 14000000 24000000 o) abl e 2:
Conmpoun®@3/96G6#36 4 hours Day Ani mal Dose 12345 (ng/ kg) 1-BO0QA0D6012- 4000000

34000000 24 hours Da

1 Activity (inc./dec.) 8 Cyanosis 15 Loss of Righting 22 Ataxia

2 Sedation/Lethargy 9 Flaccidity 16 Chromaturia 23 Tremors

3 Piloerection "~ 10 Respiration 17 Salivation 24 Convuisions

4 Slereotypy 11 Hunched Posture 18 Lacrimation 25 Catalepsy

5 Soft Stool 12 Enophthalmia 19 Miosis 26 Lateral
‘Recumbency

6 Chromodacryorrhea 13 Exophthalmia 20 Mydriasis 27 Death

Table 1: Compound G(jii)

4 hours
Day
Dose
Animal | {mg/kg)| 1 2 3 4 5
# .
1 40 0 0 0 14 0
2 40 0 0 0 0 B 0
3 40 0 0 0 14,10 0
24 hours
Day
Dose
Animal | (mg/kg) 1 2 _ 3 4 5
# - ' .
1 40 0 0 0 : 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
Table 2: Compound G(viii)
4 hours
: Day
Dose ,
Animal | (mg/kg) 1 -2 3 4 . 5
# f _
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours |
Day
Daose : ) :
Animal | (mg/kg)| 1 2 3 4 5
# ' ‘
1 40 0 0 0 0 0
2 40 0 0 -0 ' 0 0
3 40 0 0 0 . 0 0
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"~ Ani mal Dose 12345 (ng/ kg) 14000000 24000000 340000. 00 29 SUBSTI TUTE SHEET

(RULE 26) WD 02/066456 Table 3: Conpound G(xiv) 16 Augus 005 l
PCT/ CA12/ 011176 4 hours Day Ani mal Dose 12345 (mg/kg) 140000684 50000
34000000¥@42/suits Day Ani el Dose 12345 (ng/kg) 14000000 26A000i3¢000000

Tabl e 4: Conpound G(lx) 4 hours Day

Table 3: Compound G(xiv)

4 hours
‘ Day
"Dose
Animal | {img/kq) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 8] 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose ‘
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
5 Table 4: Compound G(ix)
4 hours
Day
o Dose o . .
Animal { (mg/kg) 1 2 3 4 5
#
2 40 0 0 0 0. -0
3 40 8] ] 0 0 0
24 hours |
Day
Dose _
Animal | (mg/kg) 1 2 .3 4 5
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 _ 0 0 0 0
Table 5: Compound G(ji)
4 hours
1 Day
| Dose
Animal |(mg/kg) 1 2 3 4 5
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* Ani mal Dose 12345 (ng/ kg) 14000000 2400000.0 34000000 24 hours Da Ani mal Dose

12345 (mg/ kg) 14000000- 2- 4000000 34000000 Tabl e 5: Compound Ggéé 4 hours
Da Dose Ani mal (mg/ kg) 12345 30 SUBSTI TUTE SHEET (RULE 2%1 NS 6456 16
August 802065 CA0 2 /110 1 7 6 1400101, 22,26, 151, H 24000820126+, 26, 1

1,22,15, 5, 1414 34000000

1 40 0 1 0 1,22,26,15  |1,H
2 40 0 0 0 1.22,24+,26,1 |1,22,15,
5, 14 14
3 40 0 0 0 0 0
24 hours
Day
Dose : '
Animal | (mg/kg) 1 2 3 4 5
i# .
1 40 0 0 0 0 0
2 40 0 -0 0 0 0
3 40 0 0 4] 0 0
H- Head Butting
+ tcuch—evoked
5
Table 6: Compound G(x)
4 hours
Day
Dose -
Animal | (mg/kg) 1 2 3 4 5
ph | ‘ _
1 40 0 0 0 0 0
2 |40 0 0 .0 0 0
3 1 40 0 _ 0 ' 0 0 0
24 hours
Day
Dose
Animal | (mgrkg) 1 2 3 4 5
" _ &2
1 40 0 0 ' 0 0 —-
2 40 0 0 0 0 —
3 40 7 0 0 0 0 -—
10 . Table 7: Compound G(xii)
4 hours ‘
Day
" ] Dose ’ :
Animal | (mg/kg) | - 1 -2 3 4 5
# : : )
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
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- 24 hours Day Ani mal Dose 12345 (ng/kg) 14000000 24000000 34000000 H Head
Butting + touch-evoked 5 Table 6: Conmpound G x) 4 hours 6% Amg&%@o
- 12345 (ng/ kg) 14000000 24000000 34000000 124 hours Da Anl 345
(mg/ kg) W2O08A52400000f I 3400000 4 hours Da Ani nal Dose PCT/CA02/00176

24 hours
Day
Dose
Animal | (mg/kg) 1 2 3 .4 5
#
1 40 0 0 #] G -
2 40 0 0 9] 0 T e
3 40 1} 0 0 0 —
Table 8: Compound G(xi)
4 hours
‘Day
Dose )
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 4] 0 0 0
2 40 0 0 o 0 0
3 40 0 0 0 8] 0
24 hours
Day .
Dose . _ :
Animal | (mgfkg) 1 2 3 ' 4 5
1 40 ‘ 0 .0 0 0 -—
2 40 0 0 ¢ 0 —
3 0 T 5 T % 5 —5 —
s ] |
Table 9: Compound G(xiii)
4 hours -
- Day
- Dose g ,
Animal | (mg/kg) o -2 b 3 ‘ 4.} 5
1 40 0 0 8] 0 0
2 40 O )] -Q 0 0
3 40 0 0 0 0 0
24 hours
' Day
: Dose _
Animal { (mg/kg) 1 2. 3 4 I 5 1
1 40 0 0 ‘ o - : 0 —
2 40 0 G o 0 —
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© 12345 (ng/ kg) 14000000 2400 0 000 -- 34000000 31 SUBSTI TUTE SHEET (RULE

26) . WD 02/ 066456 16 August 2005 PCT/ CA02/ 00176 24 houri Ra ,% bﬂéﬁl Dose
12345 (ng/ kg) 1400000-- 2400000 3400000- Table 8: Compou % E%/Lfﬁ? hour s
Day Ani neOl3465439345 (ng/ kg) 14000000 24000000 34000000 2ETHOIRAH1T6

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

Table 10: Compound G(i)

4 hours o
Day
Dose o _
Animal | (mg/kg) 1 2 '3 4 5
" ,
1 40 0 : 1] 0 -0 O
2 40 0 0 0 0 0
3 40 0 0 8] 0 0
24 hours
Day
Dase
Animal | (mg/kg) 1 2 3 4 5
#
1. 40 Y 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 4
X .
Table 11: Compound G(v).
4 hours ‘
Day
Animal | (mg/kg) 1 2 ' 3 ' 4 5
# .
1 40 0 0 ] 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
24 hours
Day
Dose -
Animal | (mg/kg) 1 2 3 _ 4 5
# o ‘ :
1 40 0 o 0 0 0
2 40 O 0 0 0. 0
3 40 0 0 0 0 0
1 Table 12: Compound G(vi)
. {dhours - - _ -
T _ : " Day
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" Da . Aninmal Dose 12345 (ng/kg) 1400000-- 2400000- 3400000 Tabl e 9: Compound

G(xiii) 4 hours Day Aninal Dose 12345 (mg/kg) 14000000 24000000, 34000000 24
hours Da Ani mal Dose 112345 (nmg/kg) 1400000 2400000- 32 Srefde SHEET
(RULE 26YOWDI@2%6066456 16 August 2005 PCT/ CACR/ 011176 13c4@Ad2@090 -

Tabl e 10: Conpound G(i) 4 hours

| Dose :
Animal | {(mg/kg) 1 2 3 4 5
# .
1 40 0 0 0 8] 0
2 40 0 0 0 -0 0
3 40 0 0 0 0 0
24 hours
Day
Dose ,
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 Q 0 0 0 Q
3 40 0 0 0 4] 0
Table 13: Compound G(vii)
4 hours '
_ Day
Dose
Animal | (mg/kg) 1 2 3 4 5
#
1 40 0 0 0 0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
Day
Dose
Animal | {mg/kg) i 2 3 4 5
#
1 40 - 0 0 0 -0 0
2 40 0 0 0 0 0
3 40 0 0 0 0 0
s Table 14: Compound G(iv)
|4 hours
Day
Dose Sk
Animal | (mg/kg) 1 2 3 4 - 5
C# : '
1 40 14 0 14 - 0 - 14
2 40 1,22,14,102| 1,221510 0 1,22,14H102] 0
3 40 -0 0 14 o - 0
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Day Ani mal Dose 12345 (ng/kg) 14000000 24000000 34000000 24 hours Day
Ani.mal Dose 12345 (ng/kg) 1.4000000 24000000 34000000 5 T 58 @%Ba%rrpound

G v). 4 hours Da Ani nal Dose 12345 (ng/kg) 14000000 24000 0 24
hours DaWRiiZ#et4Bose 12345 (ng/ kg) 14000. 000 PCT/CA02/0176
24 hours
Day
Dose
1 Animal | (mg/kg) 1 2 3 4 5
# : :
1 40 0 0 0 0 0
2 40 D 0 0 0 0
. 3 .40 0 0 0 0 0

H- Head Butting

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

J . K

i6 :
Table 15: Compound H *

Day
-Dose | , - ) — T—
Animal | (mg/kg) 1 1. 2 I 3 4 . | s
. # | '. o " . . .
11 40 0 0| 0 122874402 13
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24000000 34000000 to Table 12: Conpound Gvi) 4 hours Day 33 SUBSTI TUTE

SHEET (RULE 26). WD 02/ 066456 16 August 2005 PCT/ CA02/ 00176 Ani mal Dose
12345 (ng/ kg) 14000000 24000000 34000000 24 hours Da Ani'RetY8yser9345
(ng/ kg) WAOR®EEISR400000t | 34000000 4 hours Day Ani mal DoeTICR®B0(T8y/ k)
14000000

2 40 0 1,22,10,2 17,26, 15,3,10,2 0 1,2
3 40 1,3,14,2 1,22,14,2 1,22,9,10,2 11,9,26,15,14,10, 1,2
' 2
*In this experiment behavioral observations were only recorded once per day.
Table 16: Compound |
4 hours '
Day
1 Dose :
Animal | (mg/kg) 1 2 3 4 5
#
16 40 | 11,26, 410 | d1,22,26, | {1,22, 410 | 1,22 26, |11, 22
410 410, 1 410
17 40 | 4,22, 410 | 44,22, 410 | 44,26 410 {1, 26, 15, $10[1, 26,
. yi0 | 7
8 40 $1,22,26, | 41,22, 410 | 11,22,26, | 31,22, 410 {11, 22,
410 110 410
24 hours
Day
Dose ‘
Animal | (mg/kg) 1 2 3 4 )
4 _
16 40 0 0 0 0 —
17 40 0 . 0 0 0 —
L__1i8 40 0 0 0 0 —
5
1= severe itching
Table 17: Compound J
10 ‘
4 hours Day
Dose
Animal #| (mg/ke) I 2 3 4 5
1 10 0 0 0 0 0
2 10 0 0 0 -0 0
3 10 0 0 0 0 1)
24 hours Day
- Dose : ‘
Animal #| (mg/kg) 1 2 3 4 5
1 25 0 1,2 1,9,18,26,15,14,10,2 * -—
2 25 0 1,6,9,18.26,15,14,10,2 * N —
3_ 25 0 2 119,18726,15,14,10,2,23 * —
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' 24000000 34000000 24 hours Day Ani mal Dose 12345 (ng/ kg) 14000000 24000000

34000000 s Table 14: Conpound Giv) 4 hours Da Ani mal Dosgg &%‘@25@/ kg)
1404- 014 1,22,15,10 0 1, 22,14, H, 10 340001400

3(3%1 22,14, 10, 2
SUbST1RRE 34 é‘,’ ET' (RULE 26) WD 02/ 066456 16 August 2005 Wﬁ@&wfr)mm

Table 18: Compound K

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

* Animal was euthanized due to a moribund condition
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- 24 hours Da Ani mal Dose 12345 (ng/kg) 14000000 24000000 34000000 H Head

Butting By way of conparison the conpounds of forrmula 1 are |ess toxic than

-5 other AyT1l inhibitors of sinmilar potency. For exanpl elcougsurd®d H |, J,

and K below, show a higher toxicity profile than the conpounds of the
present invention as seen in tables 15, 16, 17, and 18. J OH 10 Table 15:
Conpo%ﬁlg—t Cl K OH OH Da Dose Aninmal (nmg/kg)12 TT 345 1400001, 22,

8, 14, 10, 212 35 SHEET (RULE 26) SUBSTI TUTE WD 02/ 066456

1. A compound of formula |

Formula |

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

Ar, is selected from thiophene, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from Cqs alkyl,
halo, C1.5 haloalkyl, C1.5 alkoxy, C1.6 haloalkoxy, cyano;

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

and salt, solvate and hydrate thereof.

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

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

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

(£)-N-1-(4-(4-isopropylphenyi)phenyl)-1-(3-thienyl)prop-1 -en-3—yl)"§ se_;rgo;ihe; .
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: 16 August 2005 PCT/ CA02/ 00176 24001 22 10 21, 26, 15, 3, 10, 201, 2

3401, 3, 14, 21, 22, 14, 21, 22, 9, 10, 21, 9, 26, 15 14, 10 1,2 2 *In this experinent
_behavi oral observations were onl y recorded once per day. 164bgest 2895 Conpound
| 4 hours Day Aninal Dose 12345 (ng/kg) 164011, 26, 11011, 22, 26, 11, 22,
11011, 22, 26, 11, 22, 110110, 1110 174011, 22,11011, 11, d-1, 26, 15, 11011, 26,

110, 14011 ER R0 O ek Al g igberee 110110110 24
(Z)-N-(1-(4-(2-thienyl)phenyl)-1 (3—thieny|)prop~1—en~37yl)sarcosine;
(Z)-N-(1-(4-(2-furyl)phenyl}-1-(3-thienyl}prop-1-en-3-yl)sarcosine; .
(Z)-N-(1-(4-(3-methoxyphenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine;
(Z)—N-(1~(4—(3-methylphenyi)phenyl)phe'nyl)—1~(3-thienyl)prop.—1-'en-3-
yl)sarcosine;
{2)-N-(1-(4-(3-triffluoromethoxy)phenyl)phenyl)-1-(3-thienyl)prop-1-en-3-
yhsarcosine;

(Z)-N-(1-(4-(3-cyanophenyl)phenyl)-1-(3-thienyl) prop-1-en-3-yl)sarcosine;
(£)-N-(1-(4-(3-thienyl)phenyl)-1-(2-thienyl) prop-1-en-3-yl) sarcosine;
(£)-N-(1-(4-(3-thienyl)phenyl)-1-(4-methyl-3-thienyl)prop-1-en-3-
yl)sarcosine;

(Z)-N-(1-(4-(3-trifluocromethyl)phenyf)phenyl)- 1-(4-methyl-3-thienyl)prop-1-
en-3-yl) sarcosine;
(Z)-N-(1-(4-(3-methoxyphenyl)phenyl)-1-(4-methyl-3-thienyl)prop-1-en-3-
yl)sarcosine;

(Z)-N-(1-(4-(3-methylphenyl)phenyl)-1-(3-methyl- 2—th|enyl)prop 1-en-3-
yl)sarcosine;

and (Z)-N-(1-(4-(3-thienyl)phenyl)-1-(2-methypheny)prop-1-en-3-

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

6. A composition comprising a compound of any preceding claim 1 to 4 and
a pharmaceutically acceptable carrier, diluent or excipient.

7. A pharmaceutical composition as claimed in claim 6 for the use of treating
a medical condition selected from the group consisting of schizophrenia, -
cognitive dysfunction, dementia and/or Alzheimer's disease, attention
deficit disorder, depression, autistic disorder, Rett's disordef, childhood
disintegrative disorder, Asperger's disorder, atypical autism, neurological
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E

- 18400000-- 1= severe itching Table 17: Conpound J 10 4 hoursDay Ani nal

#Dose 12345 (m k' 11000000 21000000 31000000 24 hoursDay Ani mal #Dose

. 12345 (ng/kg) 12501, 21,9, 18, 26, 15, 14, 10, 2 * 225001, 6, 9, 18 26gus52§05 10, 2 *

325021, 9, 18, 26, 15, 14, 10,2,23 *--- 36 SUBSTI TUTE SHEET (RULE 26) WD
02/ 066456 1 Table 18: Conpound K 1 14 hours Da Ani mal Dose 12345 (ng/kg)

1401- and neuropsychiatric disorders and medical conditions for which a glycine
inhibitor is indicated.

8. Use of a compound of the formuia |

“NTCOH

|

Ary
Ar2
6

wherein

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

Arz  is selected from thiophene, furan and substituted phenyl, wherein
the substitutent on the phenyl group is selected from Cqs alkyl,
halo, C+. haloalkyl, C1.5 alkoxy, C1.¢ haloalkoxy, cyano;

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

and salt, solvate and hydrate thereof;

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

“transport inhibitor i indigated: o e
9. The use of a compound of the formula { as recited in claim 8, wherein the

medical condition is selected from the group consisting of schizophrenia,
cognitive dysfunction, dementia and/or Alzheimer's disease, attention
deficit disorder, depression, autistic disorder, Reft's disorder, childho_od ,
disintegrative disorder, Asperger's disorder, atypical autism, neurological

and neuropsychiatric disorders.

10. The use of a compound of formula | as recited in claim- 9, _whereih the
medical condition is schizophrenia.
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© 11, 22, 24, 15, 14,

- 2400- 34001, 22, 24,15,2- 24 hours Day Aninmal Dose 12345 (ng/kg)
1401, 22, 18, 26, 15 -------- 14, 10, 23, 27- 2401, 26, 15, 14, 10 27* 3 401,
L... %10, 23.27* Aninal was euthani zed dutd fegust 35 bund

, 26

Con,dition 16 August 2005 PCT/ CA02/ 00176 37 SUBSTI TUTE SHEET (RULE 26) 16
August 2005 CLAIMS 1. A conpound of fornmula | Are Art Forrmula | wherein:

Arl i s TIPS DT Y EsRpotiid G fBR)tedSn Z1aiff 9 SwhBIARRRE Rorifdutiatts! ¥
(Z)-N-1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine.

12.

13.

14.

The use of a compound as recited in claim 10, wherein the compound is
(Z)-N-(1-(4-(4-Isopropylphenyl)phenyi)-1-(3-thienyl)prop-1-en-3-

yl)sarcosine.

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

transport inhibitor is indicated.

Use of a compound of the formula |

“NTTCOH

Ar2

U

Ary  is a thiophene group, which may be 2- or 3-thiophene opfiona[ly
substituted with up to one methyl or ethyl,
Ar; is selected from thiophene, furan and substituted phenyl, wherein
| the substitutenf on the phenyl group is selected from Ci.g alkyi,
halo, C1¢ haloalkyl, C1 alkoxy, C1.¢ haloalkoxy, cyano;
or wherein Arq is 2-methylphenyl and Ar; is 4-(3- thleny!)phenyl
and salt, solvate and hydrate thereof;

for manufacturing a medicament for treating a patient having a medica.lI'

condition for which a glycine transport is indicated.
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~substituted with up to one nethyl or ethyl, Ar2 is selected fromthiophene,
furan and substituted phenyl, wherein the substitutent on the phenyl group

is selected fromCl alkyl, halo, Cl1_6 haloalkyl, Cl-6 aﬁkﬁ%¥$ Eﬁf%

hal oal koxy, cyano; or wherein Arl is 2-nethyl phenyl and Ar2 is 3-thienyl;

-and salt, solvate and hydrate thereof. 2. A conpound according to cIa|n11

wher eiqs Ar hnéuﬁbie&bsﬁ\phhﬁmomﬂe ﬂfrﬁiﬂllh | &@F&!lt&j':ﬁ@:lé}ﬁw 12 wmr@m@e
3-nmet hyl -2-thi enyl, 3-thiophene, and 4-nethyl- 3-thienyl . A conpound

accordi ng teedicali eandition sl selected franarthe gr WEQ m93§§n@&fé@hf2'|0®hfeftl%e group

G, e, Pt B dh. COSRE (ARG Rr, ABnEIET] el Atedfting.

accor di ng tdéf@m)dlsmﬁepf déepress®nl autistc diir@st, G’Qet&fsodmsbmr ghitdhpodonsi sti ng
of: (2-N 1 -(4-(4- |sopropyl phenyl ) pheny I)-1 -(3-thi enyl) pr op-
1- en- 3-y| ) disiaiegrafiveedisgrlers mgrlggsgb@yder atypical autism, neurological

Z)-N(1- 3-thienyl)pro 1- en- 3-yl)sarcosine;
Ezg- N-El-g%- %%'%LE %&aﬂeny% ES t hi engl gBroB | - en- 3- zl gsarcom ne;
(2)-N-(1- (4(2fury|)pheny|) (3th|enyl)prop | -en-3-yl)sarcosine;
Z 1- - ro en: 3- sar cosi ne;
() N1 ( residieots PHRORYIN kg Ryt 95 Pedled o iy ool B85

yl ) sar cosi Rfadical cond:tlon is sch:zophrenla

(2)-N-(1-(4-(3- trlfluoronethoxy)phenyl)phenyl) 1- (3-t hi enyl) prop-1-en- 3-
yl)sarcosine; (Z)-N-(1-(4-(3-cyanophenyl)phenyl)-1-(3-thienyl) prop-

- o701 ) 36098 8P sof flodtd 3 (i HUSRY SPURRYLAY e GBI

prop- 1-én
(2) - N (1- (4Z)-Be=hidemyiF-dml) phaghy i-1=(G4hidal hlop3t-ERLBp)EARbSIel - €N- 3-

yl ) sar cosi ne;
(Z2)-N-(1-(4-(3-trifluoronethyl)phenyl)phenyl)-1-(4-nethyl-3-thienyl)prop-|

) 18.  The use of a compound as recited in claim 16, wherein the compound is
(£)-N-(1-(4-(4-1sopropylphenyl)phenyl)-1-(3-thienyl)prop-1-en-3-

yl)sarcosine.

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

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

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

condition for which a glycine transport inhibitor is indicated.
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“en-3-yl) sarcosine; ' B
(Z)#N—(l-(4-(3-nethoxyphenyl)phenyl)-l-(4-nethy|-3-thien¥l)prop-l-en-3-

yl ) sarcosi ne; ‘ 6 August 2005
(Z2)-N-(1-(4-(3-nethyl phenyl)phenyl)-1-(3-nethyl -2-thienyl)prop-. 1-en-3- -

yl )sarcosine; and (Z)-N(1-(4-(3-thienyl)phenyl)-1-(2-nmethyphenyl) prop-
1-en- 32 y1 )& HeARSd BfpreparifgGiieariet¢On conprising a conpound of any,
preceding claiml to 4. 6. A conposition conprising a conpound of any
preceding claiml to 4 and a pharmaceutically acceptable carrier, diluent
or excipient. A pharmaceutical conpositjon as clainmed in claim6 for the
use of treating a nedical condition Fel%ﬂted fromthe group consisting of
schi zophrenia, cognitive dysfu hom~ dementia and/or Al zheimer's di sease,
attention deficit disorder, deq ion, autistic disorder, Rett's
di.sorder, childhood disintegesati™€ disorder, Asperger's disorder, atypical
autism neurol ogi cal 39 and neuropsychi atric disorders and nedi cal
conditions for which a glycine i nhi bi t of%s indicated. 8. Use of a
conpound Ofcomitidigg:mul a | (1) wherein Art is a thiophene group, which may
be 2- or 3-thiophene optionally substituted with up to one nethyl or ethyl,
Are is sel &t ed reduaingtintepnediate Bur an and substituted phenyl, wherein the
substitutent on the phenyl group is selected fromCl.6 alkyl, halo, Cl-6
hal oal kyl, Cl1-6 al koxy, Cl_6 hal oal koxy, cyano; or wherein Arl is

2- met hyl phenyl and Are is 4-(3-thien¥L wnyl;  and salt, solvate and
hydrate thereof; for treating asqti€nt having a nedical condition for

whi ch a gl'ycine transport inhi br is indicated. 9. The use of a conpound
of the fornula | as recited B Im8, wherein the

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

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

23. A method of preparing an intermediate D;

~

N">CO,tBu

(D),
comprising: '

a) reducing intermediate B

o
Br

(B)
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~deficit disorder, depression, autistic disorder, Rett's

~medi cal condition is selected fromthe group consi sti ng of schi zophréni a,

coghitive dysfunction, denentia and/or Al zheiner's disea att. i on _

@EE?AB%’%??E’%M | dhood
di sintegrative disorder, Asperger's disorder, atypical autism neurological -
and neuropsychiatric disorders. 10. The use of a conpound of fornmula | as
recited in clain; idyot i b by b Wz ia. 40 16
August 2005 11. ru'{jﬁg’sg\sﬂgﬁ%?lﬂzc'ﬂ%ou %fhg@)ragjgﬁﬁgm :Hgdg?%ﬁﬁlég& %r@gi n the
compound i s treating the resulting intermediate with iodine to give iodide C
(Z2)-N-1-(4-(2-Furyl)phenyl)-1-(3-thienyl)prop-1-en-3-yl)sarcosine. 12. The
use of a conpound as recited in claim10, wherein the conpound is
(Z2)-N-(1-(4-(4-1sopropyl phenyl) phenyl {(3-thienyl) prop- 1-en-3-
yl)sarcosine. 13. The use of a conpoyhd as recited in claim8, wherein the
compound is (Z)-N-(1-(4-(3-Thi nyl ) - 1- (2- met hyl-phenyl ) pr op-
l-en-3-yl)sarcosine for treati patient having a nedical condition for
which a glycine transport inBibitor is indicated. 14. Use of a conpound of
the formula | (I) wherein An is a thi opr@gye group, which may be .2- or
3-thi ophene optionally substituted with up 'to one nethyl or ethyl, Ar2is
sel ected frhym t Hioppasing, the @icohohnietyled iodide €dtopbroidenardei n  t he

bst i : i s .sel d f | kyl hal o, :
pal oal kyl - 1 6 IrRaRY8 e Bratifis Bk, e, CRIAIE: v © 1 °
2- met hyl phenyl an@riedisteD4- (3-t hi enyl ) phenyl; and salt, solvate and

hydrate thereof; for manufacturing a nedicanent for treating a patient
having a nedical condition for which a glycine transport is indicated. 41

24.  The method of claim 23, wherein the conversion of step (b) comprised

treatment with N-bromosuccinimide and triphenylphosphine.

25. A method of preparing an intermediate E

~

N">COtBu

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

a) reducing intermediate B

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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© 16 August 2005 15. The use of a conpound of the formula | as recited in

claim 14, wherein the nedical condition is selected fr%%\[}eusg%g;ﬁ)
consi sting of schizophrenia, cognitive dysfunction, de 'e or
Al zhei ner's disease, attention deficit disorder, depression, autistic

-disorder, Rett's disorder, childhood disintegrative disorder, Asperger's

di sorder, atypical "autism neurological and neuropsychiatric disorders.

16. The use of a conpound of the formula | as recited in claim15, wherein
the medical condition is schizophrenraiod7. The use of a conmpound as
recited in claim16, wherein the go und is
(Z)-N-(1-(4-(2-Furyl)phenyl)-1- i ethyl ) prop-1-en-3-yl)sarcosine. 18. The
use of a conpound as recited m 16, wherein the conpound is

(Z2)-N-(1-(4-(4-1sopropyl pheny% phenyl)-1-(3-thienyl)prop-1-en-3-

yl)sarcosi ne. 19. The use of a conpound &E€)recited in claim 14, wherein the
conpound

i . . - _

(2) N (1- (B 4- EOPYPIBACRS RIeohol Maiey Sfjadik o BIMSSI ) sar cosine. 20. The
use of a c ou 7 ' ' @t ' AUk |

(D (1 (3 2 g Ak ol atTsatbopl e FBLG) |ssferr TBRYAE, oh

yl ) sarcosi ne. 2intemhediateDofind conpound as recited in claim14, wherein the
conmpound i s

(2)-N-(1-(4-(3-Thi enyl) phenyl - 1- (2- et hyl phenyl ) pr op- 1- en- 3-yl ) sar cosi ne
for manufacturing a nedi cament for tyea ,a patient having a nedical
condition for which a glycine transpprt TRhibitor is indicated. 42 16
August 2005 22. A nmethod of preparighg an iodide C, COH conprising: a)
reducing internmediate B CH (B) |

Br

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

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

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

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

~

N”">CO,tBu

(G), ‘wherein
Ary is thienyl optionally substituted by up to one methyl or éthyl,‘ and
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“wi th sodi um bi s(2-net hoxyet hoxy) al unm num hydride (Red-Al); and b) treating

the resulting internediate with iodine to give the iodi d;? &J Zi% ﬁfsmethod
of preparing an internediate D, conprising: 'a) reduci ng? e dP2te B oH
(B) 43 16 August 2005 with sodi um bi s(2-net hoxyet hoxy) al um num hydri de
(Red-Al') and treating the resulting internediate with iodi ne to give

iodide C t th |.cohol ty
brom de: arfioch saitipd SRS s, SRt o BuSHIS b BleBUL Al B65EBrTuleler 1o
provide i rﬁlﬁdﬁ%ﬁé@a@ph@ﬂyl thl%tiﬁﬂbh@da@ sélegicd #em W”Erﬁlhﬂ' tﬂhﬁoconver sion

of step (b) _conprised treatinment with N bronosucci ni m de and
tri phenyl pk@sqah@'ﬁé'kOZB Cre asoxpd@nstcyanepari ng an intermediate E (E);

wherein Ar nally substituted by up to one nethyl or ethyl,
t he net hodltgc%srrrgél?@lﬁ% ‘%% I%riduci ng intermediate B OH (B) wth sodium

bi s(2- met haxyet hedugiaguntenuatiiaysiB de (Red-Al) and treating the resulti ng
internmediate with |od| ne to give iodide C 44 16 August 2005 OH (O);

Br

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

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

N >CO,tBu

Br
| (D);
d) coupling intermediate D with a boronic acid of the formula
Ar{B{OH)2, wherein Ary is as described above, in the presence of a
palladium (0) catalyst to give an intermediate of the formula E
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"b) converting the alcohol noiety of iodide Cto a brom de c) displacing
the brom de with sarcosine t-butyl ester to provide an ? e D and
(D); coupling the internmediate Dwith a boronic acid fo Y%”ni g@
wherein Arl is as described above, in the presence of a palladium (0)
.catalyst to give the internediate of the fornula E. 26. The nmethod of claim
25, wherein the conversion of step\(b),\conprl ses treatnment with
N- br onosucci ni m de and tri phenyl phOShI 21897 The met hod of preparing a
conmpound of the formula G (G, wherein Arl is thienyl optionally
substituted by up to one methyl or[lethyl; and 45 16 August 2005 Are ‘is
selected fromthe group consi $tig r1th| enyl, furyl and substituted
phenyl, wherein phenyl substilyténts are selected fromCl 6 al kyl, halo,
Cl 6 hal oal koxy, Cl al koxy,Bfan cyano; the nethod conprising: a) r educi ng
internediate B OH (B) with sodi um bi s(Z-EELhoxyet hoxy)-al um num hydri de
(Red-Al')- and treating the resulting intér rediate with iodine to give
i odi de C (@©); lEpupbny éntermgdiate Eavatthah annyi bbponjd: aodrtjiodiethé: foomalabr om de;

di spl aci t 1 de wi t.h t
Dt er moch at oD ARG IR AT 1585 FRECISREUPLYE: B 1% HeSoBEF Ghic aci d of
t][te formula Ar baighiud (yetsyst tdiglve mtamndiiste'r bed above, in the presence
of a

“NTTCOLtBU

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

28. The method of claim 27, wherein the conversion of step (b) comprises
treatment wuth N bromosuccmimlde and trlphenylphosphme

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

30. A compound of the formula C

OH

Br

(C).

31. A compound of the formula D
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“palladium (0) catalyst to give an internmediate of the fornmula E 46 16
August 2005 (E); e) coupling internediate E with an aryl16 8roni28 cid of
~the fornmula Ar2B(OH)2, wherein Are is as described above, PHITHE ?) esence
of a palladium (0) catalyst to give intermediate F f) (F); and hydrol yzing
the ester group of the internmediate F to give the conpound of the fornula
G 28. The nethod of claim27, wherein the conversion of step (b) conprises
treatment with N-bronosuccini m de and triphenyl phosphine. 29. The nethod of
claim 27, wherein the hydrolysis of>gtegolf), conprises treatnment of formc
acid. 30. A compound of the forrmula C OH 31. A conmpound of the fornmula D 47
16 August 2005 C2tBu 32. A conpoumd of the fornmula E N "CQ2tBu (E),
wherein Art is thienyl optiona Pstitut_ed by up to one nethyl or ethyl.
48

Br

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

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