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However, the major challenge to the realization of this promise has been the development

of metabotropic glutamate receptor subtypé¥selective compounds.

10 Glutamate is the major excitatory neurotransmitter in the mammalian central
nervous system (CNS). Glutamate produces its effects on central neurons by binding to
and thereby activating cell surface receptors. These receptors have been divided into two
major classes, the ionotropic and metabotropic glutamate receptors, based on the structural
features of the receptor proteins, the means by which the receptors transduce signals into

15  the cell, and pharmacological profiles.

The metabotropic glutamate receptors (mGluRs) are G protein-coupled receptors

* that activate a va_'riét;y of intracellular second mgssenger'éys;ems'-fouowiﬁg the binding of
glutamate. Activation of mGluRs in intact mammalian neurons elicits'one or more of the -
following responses: activation of phospholipase C; increases in phosphoinositide (PI)

20 hydrolysis; intracellular calcium release; activation of phospholipase D; activation or
inhibition of adenyl cyclase; increases or decreases in the formation of cyclic adenosine
monophosphate (CAMP); activation of guanylyl cyclase; increases in the formation of

cyclic guanosine monophosphate (cGMP); activation of phospholipase Az; increases in
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at., J. Bi QronfneBtoupl, a3Grbup IRIRGRY! BAKRBA afinoPdcid sddBbHee hdfolbhFOthe
(1994); Joly et " at., J. Neurosci. 15:3970 (1995). Alternatively, agoni st
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ovary (CHO) [ . r i f h?ﬂmc .
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Chem 30 267:13361 (1992). However, activation of nmGlLuR5 receptors, .
expressed Phohelinare Lei j2ad (the | spbsequent mapilization of 4 iatracslylan s salciumyp
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profile for oup |1 URs 1's quisqualate > glutamate = ibotenate >
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: 20  example, Masu et al., Nature 349:760 (1991); Pin et al., PNAS 89:10331 (1992). Similar
results have been achieved with oocytes expressing recombinant mGluR5 receptors. Abe et
al., J. Biol. Chem. 267:13361 (1992); Minakami et al., BBRC 199:1136 (1994); Joly et
al., J. Neurosci. 15:3970 (1995). Alternatively, agonist activation of recombinant mGluR1
receptors expressed in Chinese hamster ovary (CHO) cells stimulates PI hydrolysis, cCAMP
25 formation, and arachidonic acid release as measured by standard biochemical assays.
Aramori et al., Neuron 8:757 (1992).

By comparison, the activation of mGIluR5 receptors, expressed in CHO cells,
stimulates PI hydrolysis and subsequent intracellular calcium transients, but no stimulation
of cAMP formation or arachidonic acid release is observed. Abe et al., J. Biol. Chem.

30 267:13361 (1992). However, activation of mGIuRS receptors expressed in LLC-PK1 cells
results in PI hydrolysis and increased cAMP formation. Joly et al., J. Neurosci. 15:3970
(1995). The agonist potency profile for Group I mGluRs is quisqualate > glutamate =
ibotenate >  (2§,1'S,2'S)-2-carboxycyclopropyl)glycine (L-CCG-) > (1S5,3R)-1-
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gl ut amat &citetenpneshanismy cThseaffects A |AféPal? s@p Pfhre@rqm Y low eanesnsmationsof
pregﬁ?gz daugqaalaiaqn RS PRbsdnl of MR MRk O i b HCLBES: RAS 588980 $1oty) to be
' Greene et al., Eur. J. Pharmacol. 226:279 (1992). Two phenylglycine compounds known
to activate mGluR1, namely (S)-3-hydroxyphenyiglycine ((§)-3HPG) and (S)-3,5- |
dihydroxyphenylglycine ((S)-DHPG), also produce excitation. Watkins et al., Trends
Pharmacol. Sci. 15:33 (1994). In addition, the excitation can be blocked by (S)-4-
25 carboxyphenylglycine ((5)-4CPG), (S)-4-carboxy-3-hydroxyphenylglycine ((S)-4C3HPG),
and (+)-alpha-methyl-4-carboxyphenylglycine ((+)-MCPG), compounds known to be
mGluR1 antagonists. Eaton et al., Eur. J. Pharmacol. 244:195 (1993); Watkins et al.,
Trends Pharmacol. Sci. 15:333 (1994).
Metabotropic glutamate receptors have been implicated in a number of normal
30 processes in the mammalian CNS. Activation of mGluRs has been shown to be required
for induction of hippocampal long-term potentiation and cerebellar long-term depression.
Bashir et al., Nature 363:347 (1993); Bortolotto et al., Natmre 368:740 (1994); Aiba et !
al., Cell 79:365 (1994); Aiba et al., Cell 79:377 (1994). A role for mGluR activation in |
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Preliminary studies assessing therapeutic potentials with the available mGIluR
agonists and antagonists have yielded seemingly contradictory results. For example, it has
been reported that application of ACPD onto hippocampal neurons leads to seizures and
neuronal damage (Sacaan et al., Neurosci. Lett. 139:77 (1992); Lipparti et al., Life Sci.
25  52:85 (1993). Other studies indicate, however, that ACPD inhibits epileptiform activity,
and also can exhibit neuroprotective properties. Taschenberger et al., Neuroreport 3:629
(1992); Sheardown, Neuroreport 3:916 (1992); Koh et al., Proc. Natl. Acad. Sci. USA
88:9431 (1991); Chiamulera et al., Eur. J. Pharmacol. 216:335' (1992); Siliprandi er al.,
Eur. J. Pharmacol. 219:173 (1992); Pizzi et al., J. Neurochem. 61:683 (1993).
30 It is likely that these conflicting results are due to the lack of selectivity of ACPD,
which causes activation of several different mGluR subtypes. In the studies finding
neuronal damage it appears that Group I mGluRs were activated, thereby enhancing
undesirable excitatory neurotransmission. In the studies showing neuroprotective effects it
-4-
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20  such as tinnitus, and neuropathic pain disorders, including neuropathic diseases states such

as diabetic neuropathies, chemotherapy induced neuropathies, post-herpetic neuralgia, and
trigeminal neuralgia.

Accordingly, a need exists for potent mGluR agonists and antagonists that display a
high selectivity for a mGIuR subtype, particularly a Group I receptor subtype.

25 SUMMARY OF THE INVENTION

1t is an object of the present invention, therefore, to identify metabotopic glutamate
receptor-active compounds which exhibit a high degree of potency and selectivity for
individual metabotropic glutamate receptor subtypes, and to provide methods of making

these compounds.
30 It is a further object of this invention to provide pharmaceutical compositions
containing compounds which exhibit a high degree of potency and selectivity for individual
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imidazolidine, oxazole, 2-oxazole, thiazole, isoxazole, isothiazole, 1H-1,2,4-triazole, 1H-
1,2,3-triazole, 1,2,4-oxathiazole, 1,3,4-oxathiazole, 1,4,2-dioxazole, 1,4,2-oxathiazole,
1,2,4-oxadiazole, 1,2,4-thiadiazole, 1,2,5-oxadiazole, 1,2,5-thiadiazole, 1,3,4-oxadiazole,
1,3,4-thiadiazole, 1H-tetrazole, cyclohexane, piperidine, tetrahydropyridine, 1,4-
25  dihydropyridine, pyridine, benzene, tetrahydropyran, 3,4-dihydro-2H-pyran, 2H-pyran,
4H-pyran, tetrahydrothiopyran, 3,4-dihydro-2H-thiopyran, 2H-thiin, 4H-thiopyran,
morpholine, thiomorpholine, piperazine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine,

1,2,3-triazine, 1,3,5-triazine, and 1,2,4,5-tetrazine.
In another embodiment of the invention, Ar' is selected from the group consisting
30 of phenyl, benzyl, naphthyl, fluorenyl, anthrenyl, indenyl, phenanthrenyl, and
benzonaphthenyl, and Ar® is selected from the group consisting of thiazoyl, furyl, pyranyl,
2H-pyrrolyl, thienyl, pyrroyl, imidazoyl, pyrazoyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, benzothiazole, benzimidazole, 3H-indolyl, indolyl, indazoyl, purinyl,
-6-



m dazol i di ne, oxazol e, 2-oxazole, thiazole, isoxazole, isothiazole,
H1,62,4-triazole, 1H 1,2,3-triazole, 1,2,4-oxathiazole,

'3 4-oxat hiOW126271 4 2 di6xazol e, 1. 4,2-oxatiazole, 1, FCAUIRFIS, 0| e

, 2, 4-thi adi azol e, 1, 2,5-oxadi azole, 1,2,5-thiadiazole, 1,3, 4-oxadi azol e,

1,3, 4;] t gi 8@5@1‘?‘@1’ iﬂ@%ﬂamﬂaﬁ’@m A amq;httryirjg_myl,dim.zob linyl, cinnolinyt,
tetrahydropyridine, 1, i hy pyr.i di pe, ri di ne, benzeng,

t et r ahydr o9tRiaselyly 49‘89?78?@?38 2#‘{96‘“ i ZFP'Bﬁén, LWP‘BVF p, benzofuranyl,

t et r ahydr osieRRitiratyl, #nd déthéilr 0- 2H thi opyran, 2H-thiin, 4H-thiopyran,

nor phol i ne, t hi onorpholi ne, )i perazine, pyridazine, pyrimdine, pyrazine,
1, 2, 4-tri azi ne In yet nother pmhqtgmqt, gonepoynds ¢fthe presens inyention can berepreseptede. | n
anot her5 e o@bgﬁgtn,of the invention, Ar' is selected fromthe group

consi st ng or “phenyl, benzyl, naphthyl, fluorenyl, anthrenyl, indenyl,
phenant hrenyl, and benzonaph nyl, XQd Araaf®s selected fromthe group
consi sting of thiazoyl, furyl, pyramyl N pyrrolyl, thienyl, pyrroyl,

i m dazoyl, pyrazoyl, pyridyl, pyraajnyl,/pyrimdinyl, pyridazinyl,

benzot hi azol e, benzi m dazol e, 311-i Lyl , indolyl, ipdazoyl, purinyl, -6
WO 01/ 12627 PaCT/ US00/ 22618 qui nol i zi nyl, isoqui nol yt/, qui nol yl,

pht hal i zi nylereii 3, hanidi Zl hf2Yihdepeintienghy Sdldciidl fronf kit @b dbnsistingSsit N 078! 0, |

qui noxal i nyl_indolizinyl, isoindglyl, henzothienyl, benzofuranyl,

i sobenzof And G whergin %M?va Yn 2@ Z i A BetR@AOBY bodi ment, conpounds of t he
present in ' I ; Z
(1) wnerss AR AR Sié hdgfeghaity SRR omane Yo chieing bf o livrofyele of sk

consi skl ndetsfodyelicomoisty cntaindngil @CH hetenoatoms aeledtedhirom dheogrofip BonsistingntiNZ i s a

het er oat org, Ay’ e | I el ect ed .f r
consi sti ngrB ’oq'ndaS ﬁgiaéf%gﬂl}g‘lﬁ% %oo&eggegggq}of%ﬁ% : o(go%glfén%nanfiﬁmg?’g’ g%’%?‘ailﬁi ng 1
t o 4 het ermaplithyts 2e@plethyle dlubreayh, aithregyl) ddenyln phevianthepngll ahld beskongphthefyland an
aromatic mgi ety selected fyomthe group consisting qf phenyl, benzyl, 1-
apnt by, BT OF S A5 BIFHES 2k SRR, SRS e ior prehed ng
benzonaphtsbieétyd fromhe ghup chidfstin of ) ACKHBr, 1Di-OR), ESR,280RO GRNASONRR',
substituted with one or npre noieties selected fromthe Hrogp cansi sting
of -F,15.q-0COR, -0C0 -NREQR', JRCORSON, -NOpNRIR2R, -CONRR', -C(O)R,
CH(OR)R', -CH2(OR), -R, and -A-(CH2).-NRR’; wherein R or R’ is selected from the
group consisting of H, CFs, Ci-Cwo alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryl,
heterocycloalkyl, aryl and where R and R' may combine to form a ring, and A is defined
as CHz, O, NH, S, SO, SOz and nis 1, 2, 3, or 4. The heterocyclic or fused heterocylic

20 moiety preferably is selected from the group consisting of quinolyl, quinazolyl, quinoxalyl,

[
1
1
I

2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, and pyrazyl.

In a preferred embodiment of the invention, the compound is selected from the
group consisting of 3-(2-pyridyl)-5-(3,5-dichlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-
(3-chlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-methoxyphenyl)-1,2,4-oxadiazole, 3-

25  (2-pyridyl)-5-(2-chlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-[3-
(trifluvoromethyl)phenyl}-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-methylphenyl)-1,2,4-
oxadiazole, 3-(2-pyridyl)-5-(1-naphthyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-[3-
(triflvoromethoxy)phenyl}-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(2,3-difluorophenyl)-1,2,4-
oxadiazole, 3-(2-pyridyl)-5-(2,5-difluorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3,5-

30 difluorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(2-

-



15 -000R, -OCONRR , -NRCOR, -NRCO2R, -CN, -N®2, -CR2R -CONRR, -C(OR
CHOR R, -CH(OR), -R and -A-(CH2)n-NRR ; wherein Ror R is selected
fromthe grwopyeeesi sting of H CF3, G do al kyl, cycl oal egr/usen22618- aryl ,

al kyl - heteroaryl, heterocycloal kyl, aryl and where R and R may conbine to

f d A def S 2, 3,
or 4 The REiGH 5?@@%@%6%?@%‘3% b b mﬁ&bﬁ%?@ﬁm@w

sel ected f F%m.&%&aﬁumf 9gﬁaﬁy5mﬂcm5rmbmbpﬁenY1m;mﬁcwzolegw(mox al yl,
2-pyrimdy 4-pyrim pyri m dyl pyri % (Pl‘ld yrldyl and
pyrazyl . | pymy@}ﬁbﬂnw-%mmh%ﬂi' @f‘LPh@lﬂzﬂbe -ayi %@Hﬂ@tﬁ?i

| ected f t t
ge( ggy(ral dy?longgpﬂél@yg or o es 3 @%h%frgpyjld-z- Isa(fzigranophenevlg L2 yr| dyl) -
(3-chl OSODBMdzblel?’-ZS-ﬂuomslnd-Zqﬂ)es (3—cyanophenyl) -1,2,4-oxadiazole, 3- (5-ﬂuoropynd—2—
3-(2 I d | 5-(3- 3-
(2 oyt dy] yhes@ocvant SBSHBRGI: o2 8-SKap o b BRorepy P TS f3reymmsphepyD-
(trifluor Ofrezt&l kddReRY bl(s-huarof; ﬁwcs}lﬁm §-dimethox thenyI) -1,2,4-oxadiazole, 3-(5-
3-(2- pyrldy) 5-(3- net hy p% - oxadi azo
(2-pyri dyne}hosmymw%rpmt&@rqyaqo ewl)o& adraadpwmle, 3- (2zq“¢‘}ﬂ11iﬂ&l}15705 [ 3-
trifl | 2-v])-5-(3-
(2 pyr1 oyTPORIRB AN dradiasoiet SERAIGRS 3 thuorometylpyrid:2-)-5-3
( 2- pyiDi dyya)noﬁhe(nil,)ﬂ,H##dxadlaquﬂ;éf(9+gynﬂy1}545@hbm amsthoxyphepgl)-dy24dyl ) - 5- (3, 5
0 difl
(2- | py lrjf)(r:lg’%d?@%l% 31@ M}Eﬂﬁ 33? )cﬁl%fcﬁ,s Z?legyggllogz 0 13 , l%,ft-(o % gdu_xzyle\,/@ (6 G4 g%l} 7

PCT/ USQOY 23 ia,mrawndmhaxyﬁhe(nsnsr ﬂ,mminamo be(asﬂyhdsa)-i (245 6xtriffiimaphenyl)-
3-(2-pyridyl)-5-(2, 3- dICh| ophe ol e

3-

p

3-
(
3-
3-
3
3-

2 pyr 1 CHiB-giaazain b OSBRI iAo B PRS- 2.5 6
yridyl) - 5; tﬁﬁ@ﬁg&%ﬂeﬁﬁ?ﬁ:ﬁwﬂmﬁsﬁy B-)(Z-%yﬁdﬁg %ﬁﬂmﬁ n§1)-1,2,4-oxadiazole, 3-(2-

2-pyrid | oro-5 | uor ophenyl oxadi azol e

5 cftsor QUEidy15 23 -Promephemll{,3sopriciagely and phamepeysically accspieble salts thereof.
uor o r|
5-fl uoroggrl ?Oﬁle%)eé@&i‘gl cyan- %ﬁ?ﬁ%}léﬁ% yﬁ?@ql‘%{e %gé‘r atzh(‘glgroup
3-f
5-
h

| uor episistidlg 3f 243, SEthtﬁh%emylmnpbhe(ﬂmyhdyll -1 a-dbeamde,cﬂ 3zctilerophenyl)-4-(2-

oy o Bl 3l 4 BB D B L3 bl B 4Rlofopndiy

3-
3-
3-
3-
3-
3-
ne

2- qui nolﬂg}ﬂy}m {1 B-6xa0R PPenyifiuotopheryl pﬂid}»ll)el 3-oxazole, 2-(3-
3-chloro tri uoronethylpyrld 2-yl

yanopR8ny imethylphenylir4(2ipyzidyly-1,3-oxazole, 2 %l-nap thyl) 4-(2-pyndy1) -1,3-oxazole, 2-(3-

3-
3-
c
3 (E Dot R o e o
3-
2-

2- br ono- 153-0mbbx81-phéfd}ﬂh)ompl@nyl)-é>(&qwadyﬂ -b,3-oxazole, 2-(3,5- dxﬂuorophenyl)-4—(2—
-pyrid ) X
_chl or%ﬁhﬂﬂbﬁ%%"ﬁ}? 143 ‘{’]Xf‘):-@ 26nf E'ga"%g"’i‘“:z’?'z@pyri dyl)-5-(2, 5, 6-
dmethoxyphenyl)—4—(2-pyndyl) 1 3-oxazole, 2-(2,3-dichlorophenyl)-4-(2-pyridyl)-1,3-
25 oxazole, 2-(3-chloro-5-cyanophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-fluoro-5-
cyanophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-chloro-5-fluorophenyl)-4-(2-pyridyl-1,3-

(
(
r
(
(
(
(
(
(
t
(
(
a
- (
r
-
(2
[3

oxazole, 2-(3-cyanophenyl)-4-(5-chioropyrid-2-yl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(5-
fluoropyrid-2-yl)-1 ,.3-oxazolc, 2-(3-cyano-5-fluorophenyl)-4-(5-fluoropyrid-2-yl)-1,3-
oxazole, 2-(3-cyanophenyl)-4-(3-fluoropyrid-2-yl)-1,3-oxazole, 2-(3,5-dimethoxyphenyl)-
30 4-(5-fluoropyrid-2-yl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(5-methoxypyrid-2-yl)-1,3-
oxazole, 2-(3-cyanophenyl)-4-(2-quinolinyl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(3-chloro-5-
trifluoromethylpyrid-2-yl)-1,3-oxazole, 2-(5-chloro-2-methoxyphenyl)-4-(2-pyridyl)-1,3-

-8-



trifluorophenyl)-1, 2, 4-oxadi azol e,
3-(2-pyridyl)-5-(3- n|trophenyl) 1, 2, 4- oxadi azol e, 3-(2 15
pyri dyl ) - 5SWOIBRhpphenyl ) - 1, 2, 4- oxadi azol e and phar naceﬁ@T’E%ﬂ”ﬂ%ﬁI&ccept abl.e

salts thereof. In another errbodl ment of the invention, the conpound is
sel ect ed okdra8, by 2—cﬂfo%19-m hén§D-4002-pyridyl)-1,3-oxazole, 2-(2-bromo-5-
oﬁdpg-lpggya)azoe -(3(chloro henyl ) -4-(2-

2- (35d|chloro heny |
gyr |2 dylhl) mmxmeﬁ)-é-( wu&dh&mm&@w)é-mﬂ@xmpmw@m@b é‘zol e, p o
oyt |yl ) SRR P1S diofSobdif's a2 DK BERNE snd 2 s bR RBYNL, O

2-(1- napbymj&l))-i é-wmm-@m&ephpﬂylbm-p?ndyl-z,:{-axazole 2-(3-bromophenyl)-4-(2-

triflyorome phen
T 2, B TR b RS e tndpbidsaly dcogprabig 35 Hefsor.
(2,5-difl UOfn%B&'ah‘ﬂckTﬁﬂl(aﬁowf bxﬂbﬂ(ﬁméntaf hedA®nton, there has been prov1ded a
3, 5-di fl uorophenyl)-4-(2- pyridyl)-1, 3-oxazole, 2-(3-cyanophenyl)-4-(2

2-

2-

gyE.Z d§| é phar@a@}éagvéwempgﬂte@ compi smtqnefmm%ﬁ yet forth abgwe; ig Formulad #ida 7 ol e,

2- (3-chl go(r}%h 1299 ﬂﬁlﬁla&%{?e yrl%l%ﬁ% %ﬁgqg%ggfemméen 3 fluoro-5-

cyanophenyl ) - - pij!medymt)l slﬂBamtlmdmodﬁne(ns-qfhﬂlgrmV$t10n,uth|eaphmybe)1- 4-(2
oxa

1 -
( 3 R(S’Bﬁgﬂ)?ﬂé%}f of %ﬂﬁll}%%pyl?gogng 2 Ff)t f‘l"ﬂé aboye. qugelﬁcally, compounds of
(3- Cyaﬂ‘e Piedtition - généﬁﬂy fdaty cheoptepared 2yy Formitich oR alteo G moiety between two

(3P o it il AR AT S, Wien 86 480 comain
| met haxyphesdiazale, die herfdcy@é aiay be ciox%xedhﬂsmg v&nomwc&mmques, such as
3- cyanophenyl) 4- (5 met hoxypyri d- 23«&@%&%(5}- oxazol e,

di
E 3- cyareagtioap meenzpzanqmme an acid rcby the reaction of an amidoxime
(
(

5
2-
2-
2-
5-
2-
2. (1 CARRICA e, S Bfeghon of ch! NRRIa S AR T A Fpesp i 3201 ©
A
r2ne
2-
2-
2-

| CT/ USOit@igh 53 belowazol e,

2 oo A M RSB Ao A b P58 s ™ 5
:2)) 5, GSubEﬁtﬁtfedlﬁitﬂléhﬁﬂyﬁy)drdkyIaﬁnwrAﬁiyilu)strﬂnoii-of@Wa)irmsformatxon is provided
2,

chl orophenyl | -4-[ pyridin-2-yl]-1, 3-oxazol e and
5, coalew i Bmplebnyi ) - 4- (2- pyridyl)-1, 3- oxazol e,

326“ t r ophgf yiose éh'sészﬂiéyﬂn.cﬂl/dor kr@céiﬁnfh?l)blﬁon&s @i FRAEIOREGIBIE, br fal Be S

pyridyl)-1, 3-oxazol e and pharmaceutically _ acceptabl e salts fhereof. In
accor darepagd W%srmﬁowé deghpigueso¥f qrganiq ehemigisye nkor: gxample, a%rb@eréln

provi ded, Orm%f lint§ Jek;BH ”R{d \%hltgﬂd& g;ﬂ%ﬁﬂ&' F forth

above in an ornmu a toge her ar naceu
accept ahixemgle| ﬂmnyl dllondu:orpaxelyl chldmlaaccor dance with still anot her

enbodi nent of e |nv t her has een rovi.ded a of maki ng
a conpound as! F ét}gg%er i {:’g FVOI 8?1‘%% wsqc prepare rom
25  the procedure mmx]ar to that given by Kelly et al., J. Org. Chem. 61, 4623-4633 (1996).
3,5-Disubstituted-1,3-Oxazoles were prepared by reacting a haloketone with carboxamide

(
t
(
(
(

in refluxing toluene for 3 days. The resulting mixture was allowed to cool to room

temperature, the solvent was removed and the residue was purified.

In accordance with a still further embodiment of the invention, there has been
30 provided a method of inhibiting activation of an mGluR Group I receptor, specifically
mGluR5, comprising treating a cell containing said mGluR Group I receptor with an

effective amount of a compound as set forth above.

9-




the invention generally can be prepared by formation of the G noiety
between two precursor. conpounds containing suitable Ar' and Are noieties.
When the |inWOOLEt ai ns an 1, 2, 4- oxadi azol e, the het er oc JETVSPRZ6Y e
formed using well known techni ques, such as reaction between an am doxi me

and an aci d chl g y&emofher BibbdifeAteFthé RveMtiond theé'hakOpde Hrovided ! mdthod of

acylimdazole. An"illustration of such a transformatlon |sgprow ded in
T

Exanpl es 3 inhibitingingurenal damage canged by expitatory fativadiop ok pmmEiuR, Sirenp hEscepRhown
t echni ques Bnilis freffuklnBfroRl Wil afeifectivl Anbhdt t 8 toMbbinid'sS s¥ifbitn above.
e | uStration o dogg bel ow

hydr oxyl ani‘he suc a trans orma Ion 1S provi
in Exanple 1. 2@ imonhmte wﬂlseﬁrthehemﬂmdimcnmfrthd\mentmnbﬂmpd hasiteen prhwidedr e

readily avail a ar.ed, us trat for r.d, t echni ques of
or gani ¢ chénﬁ“??‘?@ of g&é&n@t‘ g ig%dar a@‘“%!fiqddg" V% ‘f gﬂﬁo t he
cor r espondigaflags id a:hieﬂibudﬁf&rémng Qadikdadd) oMidisbrdef Qfisoci@¥d Wathe Graupi pm(kluk

chl ori de or oxaIyI chlorlde In the case where the linker contains a

1, 3- oxazol @cu\@g%@grmgc dopthergpeutig intesysntion; witle 2 ppGRy Graups { nantagonist ¢ hat
gi ven by Kel,

3 5 D1 supsePPEaae iyniskringld o (RN sbind g, GRPditane o Hisorder ap effseive, 1
car boxam demoimt ofef bmposylm(ﬂsmhﬁarmbose,dwbmmm dissasel o1 digordeixisusetecteds

al | one cool, to ro e

Fesi dadPuadtiBtite s AR s Aile oo, "l iales AR ¢ e
i nventi on, Hdilﬁﬁgtoﬁ'&lSClim’em pﬁﬁ pﬁn@mﬂﬁbeﬂeﬁamhheﬁlepﬁy,l héaubtrhumg andxie/ adndon of
an nGlLuR G.oup | .receptor |f|calle‘wsn'% |Sjngtreat|ngacell
cont ai ni ng 1SCASTRC igiyT} @W‘ igQrdere gych gssphizgp "é’%aﬁ fFi?’é’naﬂ'B‘t’fﬁY’ djpbegi
conpound agetdfdbathiel,! NglaktonR, -tRinihs, O ldidehe 7 nBlrbpadidd/ mﬁtﬂeﬂm¥et in@i@bher
enbodi ment of the invention, there has bewgrow ded a net hod

i nhi bi ti ng nAwrQpakies. pearh;g@neaeryemabyn@mge pepraleiai vati on of an nGlLuR
Goup ljsrecept Obthe{ d, SteBrds! SR affhn ELr %?Sth%"'rﬁr&eﬁ‘tn uf)i:ﬁt?&{[ % HUEBHAt Of
er enbod

a conpound as se dbove. In accor nce W I men
t he i nvent iapperent Hrme tli¢af911b\smg detagled desdriptiona Ireshoudd befundersteod, ripvasveli, SMSE or

di sorder asso mat e:d nduce (o | .da e, .or.a,nethod of
treating a%llﬂ xieéailg@%wna&glg%ﬁe é%qg o %Bg% ‘?ﬁ &%Uﬁi embpdigients on or
anenabl e t of tthe rimation,Catengivel it wap of tlfustatite bidy Gsid® vVaridtd 2b#1pes tand
modifications within the spirit and scope of the invention will become apparent to those
20  skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows illustrative compounds of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides compounds that are potent and selective antagonists
25 of mGluR5. The compounds contemplated by the invention can be represented by the
general formula I:
Ar-G-Ar? a

where Ar' is an optionally substituted heterocyclic moiety and Ar® is an optionally
substituted carbocyclic moiety. The G moiety is a group that not only covalently binds to

-10-



conprising admnistering to a patient suffering fromsaid di sease or

di sorder an effective anount of a conposition as set forth above, wherein
said di sea¥OYA2@7sorder is selected 10 fromthe group cEBEEUSEH236480f as
senil e denmentia, Parkinson's disease, Al zheiner's disease, Huntington's

Chorea, R Ar'afidl ArBhéiLdiand #cifistes SOpLGPSihe BSALt gpéﬂ?i 'B?ieﬁaﬂ&&&ﬁ Ol

I schem c | Qj uries, psychiatric disorders such as zophreni a, depression,
anxi ety, Adicwémay itselinterags avithi thesprotpimitocdlow, recepton binding. di abet i c '
neur opat hi es, chenot herapy i nduced neuropathies, post-herpetic neuralgia,

and tri gme%?ﬁ@%\?i:ﬁnﬂﬁngi&% obj ects, features and advantages of the

present invention w econe apparent fromthe follow ng detail ed
description. The Anombigtyde genetalysdefioeti aswohwerecyclit mafety, tand tsbeAdithsiety is
descri

ption d,t-he. specific.exanpl e ile indicating. preferred
enbodP o epieral aoPEs FEEboHERBD. (A HAAS calbe Aot PTicl BROIGRG, s noe
various ghmpgeArdischreferubly defbd 00150 ¥yl bi BlkhiyEmdRLy.| Ar'oif PréeRby defindde
i nvention wll| beco %e%t hose 20 skilled in the arf fromthis
det ai | ed 2% 86ieFog¥slisy hey o rylaliol myiety-HEheFingsxEm S EIgompastedshiows
I |1 ust r ataleV&nCmB | Nt Tehg@llgﬁlsggl - THE
| NVENTI O‘i&r_l_ﬁag preggﬁl?&i) ﬁi\%tr?'ggie{)dr?&giﬁbﬁdgg?d%ﬁpﬁun sft at zgr? g‘h’%"gﬁt‘“ nd
sel ect i vef MnSagathOst Whepdrbis anigiterp@yl nihg or oing systent, it prefezahly aomainhonet he
I nveRki 0 seqnt t .. Arl -G ) where
e TR B 588 sSRxdiHhe " BN Rk o' ol e GRS Bl it o) e
opt i onal hsterosydis tor fuseé Hetemcylimayaictypreferablyyis seléutedFrom it groups cansighinguer t hat
not only coval ent| nds to, .-10 WD.01/ 12627 . S00/ 2261 the Ar' "and
ArZ i eﬂlflg%lﬁanﬂ“?%eg i’i Hﬁ?@?‘y&déﬁ{yf%‘%’f %m!{é*md‘mg&yr%%ﬁi grpyégyle nt-ation of
Ar' and pyMdyl, £pyridiBYandipgRizfl. i nteract with the protein to allow receptor
bi ndi ng. Structure of the Ar' and ArZ noieties The Ar' noiety is generally

defined as a MeresyeliaAr'igsoupsinclude, byt are pas limited tasithinzoyl, Juryh, pysanst, 2H-y
defi ped C | 4 | ghs 'yg.g%r 0GVCL -6 Of sed
bi cy(ﬁ:ll§i cﬁg?}gﬂg%gﬁﬁy'ﬂy&ﬁgrg%g?za yp e ?Qegy@aﬁﬁar% ’ %lgmﬁlggyli“#oi ety.

Ar' i s ppysidesiny| poigties. nddpnogyelie Axé tgsoupc include buhareenay dimitedop phenyramdr vl al kyl
moi ety. gy’ FiRd AL RERID AR GFL £t limited to, naphthyl, fluorenyl, anthrenyl,

indenyl, phenanthrenyl, and benzonaphthenyl. Fused bicyclic Ar' groups include, but are

not limited to: benzothiazole, benzimidazole, 3H-indolyl, indolyl, indazoyl, purinyl,
20 quinolizinyl, isoquinolyl, quinolyl, phthalizinyl, naphthyridinyl, quinazolinyl, cinnolinyl,
isothiazolyl, quinoxalinyl indolizinyl, isoindolyl, benzothienyl, benzofuranyl,
isobenzofuranyl, and chromenyl moieties. Ar' preferably is a 2-pyridyl moiety. Ar?
preferably is a substituted phenyl moiety.
The Ar! and Ar* moieties optionally may independently be substituted with one or
25 more moieties selected from the group consisting of halogen, C:-Cs alkyl, Ci-Cs O-alkyl, -
OH, -OCFs, -COOR, -COR, -SOR, -SO:NRR’, -NRR’, -CN, -CF;, -CO-NRR’, -A-
(CH2):-NRR’, wherein A is C, O, N, SO, SOz, and R and R’ are independently selected
from the group consisting of Ci~Cs alkyl, H , cycloalkyl, heterocycloalkyl, aryl, and » is 1,
2,3,o0r4.
30
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Ar' can contain up to four heteroatons, independently selected fromthe
group conmstmg{} of N S and O Wen Ar' is a heteroaryl ring or ring
system it pF@PEI2%H v contains one 10 or two heteroatons. RETUSHE26ne of

the heteroatonms preferably is nitrogen (N. The 'j heterocyclic or fused
het erocyl i stﬁmﬁﬁ&“fﬂfeéﬂﬁﬁaky is selected fromthe group consisting of
qui nol yl , qui nazol qui noxal yl, 2-pyrimdyl, 4-pyrimdyl, 5-pyrimdyl,

2-pyri dyI 3- plhke éymmemispgqnp y madeup pf/ﬂ‘ciﬁwmmwbﬁmm mclepunﬂexgiyaabsted

i ncl ude, b e t i, furyl, pyranyl, 2H 15 pyrrolyl,
t hi enyl p;@lp}ng&l?gfhﬁhi g'g{gg{s[ é horNaizdc}yaI%a%yrl dyl, pyrazi nyl, pyrimdinyl, and
pyri dazi nyl m)l 'Ehei Gsnoxanymanyinimbe ndeoglamop-cydﬂml mdetybLSevahBemipldsidﬂthesd to

henyl and Z jncl d d
oht by PGV et - oetnes) 407, deeph i theionpy gl amice),
benzonapht CONHCHEUS eCHRCONHL, C -ANHNH-O Ui dhﬂé)' UdGN}MCH{- -eUNbiCB.L ed

to: benzothiazol e, benzim dazol e, 3H.indolyl, 1ndol | ndazoyl pur| nyI

20 qui nol | Engthaxime)s o qrF FBYHEH z'qw'l%b?HzNHht haNHEH:G ,, naHHQHa

qui nazolin al l?@@fﬂ'ﬁ | ndoI i zi nyl,

I soi ndol yl ml?enzo?hl(i ldln%enzolf?‘yrany rg?bgtgn?hh rany and chrorrenyl
moi eties. Ar' p’flvfmraiglayransemnmqmpe G:lybletymaaa;so béuniade mfai-mraaﬂiﬁqmémbaed
substityte he e rZ .noieti.es tlon

i ndepetrllgen&lg géogﬁagvet&%é d)? ﬂlﬁ% 28'% gfpe%eﬁd:y‘él %E#egg‘é:ﬂmpr om
t he gr oup pyrnaliditte;, pyrrofe, mhﬁwhneQ}ﬁd&bhnﬂ, A—ﬁhd@lu@ ﬁidid&ole, lm@CF3

-CO NRR -
vvher ein A P%Ia@?‘gqe Wl%efﬁwxaé‘ﬂﬁ @’éﬁ‘fﬂleRtma&P’é jsaxazple nﬁéﬁhﬂz?les M{)ée%éd
from the OfrRbdleCoHSI, ZSBLtflﬂzdkf 3 mcaaahd%i@ 1H; 4-oﬁ¥tﬁia&ﬁé ! PM%m&uggz; 4,2-

heterocycloalkyl ary . and n is

PCT/ USOOn 2@xathiazgiey & tM@x%ﬂiﬂZPhe d;%ﬂmd}aﬂme G%omd;azole gbR¢-thiddiazolade up
f 1-14sat d. f th of ,.at C
BN B TRl Fa CHGRGDNE a1 AT BIE or W RTNE " e R aitote ™

Sever al exampistprefefretihese 5 are -NH (am ne) -S- (thioether), -0-
E g;}hgir L’G) Comf:{@g[éﬁgﬁl ’agrég%%e‘_é\% gie&lbiefy Can M2 12 thade To Form | a s1x-mecI:an|;"1\'lel_cll_
' . ring. Several examples of these are cyclohexane, piperidine, tetrahydropyridine, 1,4-
dihydropyridine, pyridine, benzene, tetrahydropyran, 3,4-dihydro-2H-pyran, 2H-pyran,
20 4H-pyran, tetrahydrothiopyran, 3,4-dihydro-2H-thiopyran, 2H-thiin, 4H-thiopyran,
morpholine, thiomorpholine, piperazine, pyridazine, pyrimidine, pyrazine, 1,2,4-triazine,
1,2,3-triazine, 1,3,5-triazine, and 1,2,4,5-tetrazine, for example.
The atomic arrangement in the G moiety can also be made to form a five- or six-
membered ring containing one or more carbonyl groups.  Several examples of these are
25  2-azetidinone, 1,2-diazetidin-3-one, cyclopentanone, 2-cyclopentenone, 2-pyrrolidinone, 3-
pyrrolin-2-one, succinimide, maleimide, 3-pyrazolidinone, 2-imfdazolidone, 4-imidazolin-
2-one, 2H-imidazol-2-one, 4-imidazolinone, 3-pyrazolin-5-one, hydantoin, 1H-imidazole-
2,5-dione, 2-oxazoline-4-one, 2-oxazolidinone, 3-oxazolin-5-one, 3(2H)-isoxazolone, 2,4-
oxazolidinedione, 1,2,4-triazoline-3,5-dione, 2,4-dihydro-3H-1,2,4-triazol-3-one, 2H-
30 pyran-2-one, 2(1H)-pyridone, 2(1H)-pyrazinone, 4(3H)-pyrimidone, 3,4-
dihydropyrimidin-4-one, glutarimide, 4,6~( 1H,5H)-pyrimidinedione, 1,3,5-triazin-2(1H)-
one, and cyanuric acid, for example.
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(et hoxi nme), - CH2NHCH2-, - CH2CH2NH-, - NHCH2CO-, - NHCHzCHOH-, - NHCNHNH. -
(guani di ne), and NHCO\IH— (urea), for exanpl e. The atom c arrangerrent I n
t he G noi etwoesmezt so be nade to forma five-nenbered 10p¢ivosponsaser al
exanpl es of these are cycl opent ane, cycl opent adi ene, furan, thiofyran,

pyrrolidine, rrol 2:1md zoI| i mdazoline. da ol i ne

I m dazol e, pyré& F‘ﬁ%ﬁed f)‘r,ﬂ’%@g o] n‘é"mﬂr sd%% tﬂoﬁy 5'5’?5& rng séﬁf"@l‘?bl e,

t hi azol e, prefers OGE‘}s ahdehﬁilélbﬁlaﬁ 1 ?J,Hoia&azéle fing. aTé 6, m&idcylmay Baver dithep! e,

1, 2, 4- oxat hi azo 4-oxat hi azole, 1,4, 2-dioxazole,, 1,4,2- oxathl azol e,

1,2, 4- oxaéll‘hf_’f)lﬂé’o msgbla Qrigngagions, Biith respest o Bseaﬁra'ﬂﬁ AT groups;_ ¢+ Hhuselifab ol e
15 1,3, 4- éﬁzteé ﬁwe:i’t!oﬁipi"e ﬂ'cﬂﬁ?&ﬁﬁk ﬁ%w@m e Lhhirigthing Q@) fz%r‘iibﬁgﬂ . _The

1, 2, 4- oxa I S Nnos refer e atom c "arrangenent noi ety
can al 8o beSﬁ(rAdé-S-éAf’bim‘&omdmznbnber ed ring. Several exanples of these

are cycl ohexan | 0 r| di

pyri di ne, benz@n’ée?a&gﬁ?r%ﬁl{bg%eﬁ acnnl}/’gE i‘gyh‘gcl’?%*’é‘ﬁ!“b%’/?g‘k%zﬁi% ?‘P 0

4H- pyr an, by edrimabyldy ot hi opyran, 3, 4-di hydro-2H-t hi opyran, 2Hthiin,

4H t hi opyran, norpholine, thi rmr phol i ne, pijperazine, pyridazine,

pyrim dine, pyrazine, 1,2, 4-tAf X, N riazine, 1,3,5-triazine, and
1,2,4,5-tetrazine, for exarrpl e. ato c arrangenent in the G noiety can
al so be made to forma five- or si meybered ring contai ning one or nore

carbonyl groups. Several exanples of-t-kzase are 25 2(mzetidi none,

1, 2-di azeti di n-3-one, cycl opent anone, zplo ent enone, ¥rro|idinone, 3
pyrrol i n- whersia, Xsﬁeemderm@demﬂ@nﬂmsalecteg QGM“HPHWFQME NaiQia%dFi done,

4-im dazo ol i none, 3-pyrazolin-5-one,

hydant oi nsﬂ@%’rﬁﬁﬁoﬁ g}“g&zdﬁone gxaghzeﬁ%éeﬁ4 one, 2-oxazolidinone,

i, gxzzol i Ar’&lndn’er’ ax:e(lﬂ:lépemboﬂoaaa}lﬂctﬂda‘rormﬂw grmmnkm@gmfdl hlmeqcychc or fused
trigzolin | azo

oy an- 2. oo oy P éﬁ?ﬂ*eﬁ?%ﬁ%ﬁeﬁéﬂ% TR

di hydr opyoj andis And 2@ Bfomat Widléty Releted oki- tﬁelgtoﬁﬁ)commgbﬂpmgll ®8gzyl, 1-
1,3,5-triazin- and. c ur| for exanple. -12 W) 01/12627

PCT/ USOOnBephtiyl, |%K%’hwgf@qf@ﬁl enY  Rhspgnihirenyd, apdbenzngphithenyl,

5- menper eghdrbiohs YA el }ﬁp%ﬁé&l@'a‘fe oﬁus ?@u&ﬁﬁ%&' ﬁm@ londor Imere dnéiéadl azol e
ring. The G noiety may have either one o ossi bl'e orientations with .

respect t¥slected from theregoyn-congisting -F.Cle-Bri dr -OR, -SR -SOR, -SO:R, -SO:NRR’,
-OCOR, -OCONRR', -NRCOR', -NRCO:R', -CN, -NO:, -CO:R, -CONRR', -C(O)R, -
CH(OR)R', -CH2(OR), -R, and -A-(CH:2):-NRR’; wherein R or R’ is selected from the
group consisting of H, CFs, Ci-Cwo alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryi,
20  heterocycloalkyl, aryl and where R and R' may combine to form a ring, and A is defined
as CH:, O, NH, S, SO, SOzand nis 1, 2, 3, or 4.

In a preferred embodiment of the invention, the compound is selected from the
group consisting of 3-(2-pyridyl)-5-(3,5-dichlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-
(3-chlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-methoxyphenyl)-1,2,4-oxadiazole, 3-

25  (2-pyridyl)-5-(2-chlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-[3-
(trifluoromethyl)phenyl]-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-methylphenyl)-1,2,4-
oxadiazole, 3-(2-pyridyl)-5-(1-naphthyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-[3-
(trifluoromethoxy)phenyl}-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(2,3-difluorophenyl)-1,2,4-
oxadiazole, 3-(2-pyridyl)-5-(2,5-difluorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3,5-

30 difluorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(2-
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exanple, the invention prefers conpounds havi ng the configuration
4-(Arl)-2-(Arz)-oxazole 5 or 3-(Ar')- 5-(Ar2)-1,2,4-oxadiazole. In yet
anot her enmbawio ons27 conpounds of the present invention canPEEUB®ER@Eent ed
by formula I'l: Art X Are Y _Z (Il) wherein X, Y, and Z are independently

selected fro olely at
| east one W[HX) 39%&5'9 &Q'pgzr g'é’{%‘a&k as(zaﬁr‘?éld l}% %:%diﬁigié&%gn e)?]t |y
sel ect ed f[Qm_émag(ﬁle,L@(z;pyﬁds&l-s{Q}cIﬂbmeﬁ hmaphnmﬂb—ll;%madﬂmlé@ “(Fret er ocycl ic
noi ety contai nin het er oat sisting of
N, O, andPB’ldélHdsg Qﬁﬂ‘é‘P"B' 5 %F@fﬁs%?’é‘@! @%{'&@ ﬂgu%tﬂcr%-?; sting of
phenyl, befgyopheh l)il?Qf!hIoHXdlazo?e DaﬁgkﬂhlvrbpyrdemgalD&@lcyarmphényBM 4-indenyl,

n

phenanthre and benzonapht he

Opt i onas | yomdinzoil H{SHuNODIGAGIHHERBOMSRI-| 2t oxtsigefon (RROPHAL froup

consistin f =~F -
B A LS e T
-CH2(OR), 112, 4-oxdliazéle( B fne iR id-2vi)es-63,6-dinethoxpheny]) a2 demadiazoles Ar®h

t
a1 Kyl - het crsiopbytisc Hiodo e mapli A i i T E Y L i ne
to forma Eydﬁa he% 14 4-%x§Eizlolh€,G-(Baﬂiloﬁiz-tnﬂuorblﬂathﬁpyw }&Qﬂ-(ihnd nis 1, 2,
3, or 4. In a erred enbodi ment of tgg ho lsrqozug_d i's
sel ect 48 fpmpmyl)ds%éw%%@i% Pri&pygdy ((é'c oro-2 St phensi
pyridyl) - 5- o&a?m%oﬁ' ggg igﬁ@p 5.&.(;&10?0 4Rt RpRS1)- 132, ¢ oxadiadoty 13)(2 pyridyl)-
(3- chl or ophen adi azol

3- (2-pyri d)ﬁl-(?—tﬁer(lﬁ—SﬂmﬂmwhﬂwByll ?Aioxadmqucécmapz'amé) 542,5,$srifluorophenyl)-

2- dyl 2-chl 0 | di |

E e {J o O?}th é, G M"P @&L’; ﬁheg&li 3”[53?@ b 989! Loxazol 2ad¥-2-PHidy1254B5,6-
3-(2pyri dyltﬁﬂ&né 112, pogatidzple] 3124yr1dy4)}ﬂ4(31-nntophenyl) -1,2,4-oxadiazole, 3-(2-
?t E |2f P{;rélr gy@&%nqu(% %&%&3}21)2 %,2 %%gg’aé%s %8 pharmaceilacaﬁ)ly l:ceﬂa?:le sal[ts thereof.

3-(2-pyri dyl ) - S1f Znothet! efnbb@imeR e mvém%n%e%ﬁﬁmae& Selected (FPonp el gdodp)
5-(2, 5-difluorophenyl)-1, 2, 4-oxadi azol e, I dyl ) -5-

i f1 uor ophenysigiing of 24 éxfa@hl@rﬂbhe@yl)-4-(2-pyndyl)(l 3-oxazole, 2—(3-chl<(>ropheny8 4-(2-
C§ /2 Ug)gOl’ %%i;ggﬁ)-(l 35 SURO PR e otyphe TR BLbFAAIEL  33xhAte, 24@-NBropheddfi2 7
4-(2-pyridyl)-1,3-oxazole, 2-(3-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-

20  methylphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(1-naphthyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-
trifluoromethoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(2,3-difluorophenyl)-4-(2-pyridyl)-
1,3-oxazole, 2-(2,5-difluorophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3,5-difluorophenyl)-4-(2-
pyridyl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3,5-
dimethoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(2,3-dichlorophenyl)-4-(2-pyridyl)-1,3-

25  oxazole, 2-(3-chloro-5-cyanophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-fluoro-5-

di
3-
p

cyanophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-chloro-5-fluorophenyl)-4-(2-pyridyl)-1,3-
oxazole, 2-(3-cyanophenyl)-4-(5-chloropyrid-2-yl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(5-
fluoropyrid-2-yl)-1,3-oxazole, 2-(3-cyano-5-fluorophenyl)-4-(5-fluoropyrid-2-yl)-1,3-
oxazole, 2-(3-cyanophenyl)-4-(3—ﬂuoropyrid—2—yl)-1,3-omole, 2-(3,5-dimethoxyphenyl)-
30  4-(5-fluoropyrid-2-yl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(5S-methoxypyrid-2-yD)-1,3-
oxazole, 2-(3-cyanophenyl)-4-(2-quinolinyl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(3-chloro-5-
trifluoromethylpyrid-2-yl)-1,3-oxazole, 2-(5-chloro-2-methoxyphenyl)-4-(2-pyridyl)-1,3-
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pyridyl)-5-(3, 5-di net hoxyphenyl ) -1, 2, 4- oxadi azol
3-(2-pyridyl)-5-(2,3- dlchlorophenyl) 1,2, 4- oxadlazole

3- (2- pyri dywQeB263- chl or o- 5- cyanophenyl ) - 1, 2, 4- oxadi azol epctivsod61s
pyridyl)-5-(3-fl uoro-5- cyanophenyl) 1,2, 4- oxadlazole

32 P e 7 R RS BRIRES P o 8% AP grghos-
| uane:hwpuenanwz-ﬁyr(@neumwbbnw(z 5 AbroREHRA L Py 1,5

f

fl Z5-f1 h di azol
T AR T R A N
f| ugseRyni1ch-Srabbit; 3:(4-Aitfep ﬂén%hh@?&mﬁﬂy bJoxdzote, 4- @@&h@;ﬁ%ﬁy&z (5-

gwwwww

oxypyri d- yI ) - 5- (3-cyanophenyl 4-’oxadi azol e

-(5-
- (5-
-(5-
-(3-
-(5-
th
-(2- mﬂm%lﬁ-@&a@gle@%nmmm ¥ agceptable saltscthereof,
-(3- chloro 5-trifluoromethylpyrid-2 yl)-5-(3 10
yanophenyl ) -1, 2, 4- oxadi azol e,

- (

- (

- (

-(

- [

[

2- pyrlRiypa)raﬁo)(lﬁfmGluRcGﬂupEItdnmgppis&nyl) 1, 2, 4- oxadi azol e,

2-pyridyl) 2-chl oro-5-net h Ithi,o nyl 2, 4- oxadi azol e,

2-pyridyl ) I"E’é‘& (ARG BieRe EBFW )00@2"2’“45 8% 4i Bresspbinvention are

2- pyr iatilable fréit cOmfretdidl fsbueésomgray A)ldncla Chefli€x %%g (Milwaukee, W]).

3-chl orophenyl ] - 4[pyr|d|n2yl] 1, 3-oxazol e and (2 pyri ee[) (2,5, 6-

ri f1190r dVerepNer;) compounds, of; theipvangion are readily prepared, from available precursors,

3-(2pyri %% 1
pyri dyl )%glh%fgé%ronophen {}g@ 031 é’)?;h ?%Q;‘gklgftgé]vgn aégn%ttceu elsgléﬁeflﬂng%ept abl e
salts t he\rllémeogmzmtbahmﬁﬂm Gmupddnwgmmstnfacctdndmg m/thaunvemont, ban Beoprepared | S

| ect d
Ze(gc56d| cah orop eg’@q@ ﬁal ng}]s“ig Fuigely Fspeenizsd techuigues of IEARIG _ 4. (2-
pyri dyI ) chenfistoy 2 Suitahle E‘eé(cﬁoﬂmtrb Qeyepibed ¥ tarkial® teXtiook/ bl orgasic ChemRtr§.

2- 2 h d

> (515" ot Biai e Vb, BbisieA DReANS Caumseive, 20 MoGraw Hill (1977)
ge | phenyl ) Mibrd %r&fiﬁdaﬂ%" | bortpcim@ JF th€ inventidn "FRR&HIY |chn e Prepared by
2!

2-

2-

F*Nwwooooo OOOO

y
dyl)-1, 3-o0xazo
| uor mﬂw 9{3%@1901@ @zmsw rvm/pl)emn.rscg m@n@ Lcontaining suitable Ar' and

g gfk]‘:ril f&%%g%ﬂ% lg thé‘li%]ﬁer%? )l 2 oxaz f ltli:é 'heterocycle may be formed
: 3, 5- dusmsmphb Myte):hmt(eﬂ sugyas nt;dtmn ]Jp@eelxammhmlpxlme and an acid chloride,
2-(3»gya - r 0xazo
di me ﬁox%ﬁﬂ %ﬁf‘é%{)% %“%’ e?“Sx"’é‘z 8w i’“ﬂ‘?"("% 3iB nstEation ey 24- (2
|c2>yE |3 dylhl) ms&gﬁﬁumaqﬁb\eded in Examzples 3 through 61 bglow I 2- (311 ;

chl or o- 5: cyanpphe oxazol e, uor o- 5-
cyanophenyl ) _Am ;5‘%5 ca%jl)% prfpé'eq)ﬁé%wél ?mown techniques by the reaction of an Ar*
- (3- chl syberithed hitﬂIeWﬁhﬁﬁ&dr&xyfmﬁlﬁ’e pXﬁ '1lﬂié{ritiola ot sué?f‘@ﬁﬂs?ormauon is provided

-(3- cyanophen &5 chl oropyrid-2 - 0xazo
- ( 3- cyabriom é??ﬂﬁﬂ - fluoropyrid 2- yI) 1 3-oxazol e,

-(3 5- | |
S b S Ry
- (3, 5- omrnnarerbngxmmgl)tfoz@ard téchnighesorfopyganiciel2mistdy. 1FG- mmphl earboxyhc

- ( 3- h t, d- 2-yl
2 STSRIBTBRY - A AR el A s AL rin v,
- ( 3- cy aexamblenHigny# cidriddbrasxatybehloride.

In the case where the linker contains a 1,3-oxazole, compounds were prepared

(3
th
ri
rif
(2,
(2,
(

I\JNI\)I\)I\)NI\)I\)I\)

30 using a procedure similar to that given by Kelly et al., J. Org. Chem. 61, 4623-4633
(1996). Thus, 3,5-Disubstituted-1,3-Oxazoles were prepared by mixing a haloketone with
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trifluoromethyl pyrid-2-yl)-1,3-oxazol e, 2-(5-chloro-2-nethoxyphenyl)-4-(2
pyridyl)-1,3 -14 WO 01/ 12627 PCT/ USOQ 22618 oxazol e,

2- (2- chl or o-WOR¥E264 t hi ophenyl ) - 4- (2-pyri dyl)-1, 3- oxazol e, PSTUSWOPRE8p- 5-
nethoxyphenyl) 4-(2-pyridyl)-1, 3-oxazol e,

2-(2,5, h ?@ﬁ%ﬁhﬁnﬁt&&n@%ﬂ ﬂﬁiﬁs FhSrestiifg Rlifure was allowed to cool to
2:-[ 3- chlorop eny 4-[pyridin 2-yl]-1,3-oxazol e and

2- (2,5, 6-t rooin tsvmpspmm, 9salvmwapymyyd pnd thg residue vag purified.
2-(3-nitrophenyl)-4-(2 pyridyl-1, 3- oxazole 2- (3 bronnphenyl) 4-(2 5

pyridyl) - 1md lﬁéﬁgﬁn P@mﬂm ' sal ts thereof.
Preparation o & oup thegitﬁ%g?n r\g% st art| ng materials for
preparing the C'th)mmmiactﬂﬂgmah propesiee of therwmpbum!n ofithe ineendiph sil be anarlurmd
comercial sources, ,such M | waukee, W). 10
Nor eove$ yng sBAdArd gpsayy, for fﬁ‘lﬂfgﬁ’ﬁ% ﬁhﬁf ﬁ@&g%?ﬁi{'@&ﬁ%ﬁmel? TOHSREAT abl e

pr ecur sor s ywell knB@n Sh tid ﬁhtfbﬁbwﬁﬁﬂetieambﬁ% laPnWeth@ﬂﬁfﬁW@ TakdbeVép i N
the art. The skilled artisan recogni ze that nGLuR G

ant agoni st 8l., Newer 8i168 (1992); Mﬂieﬁ%‘ﬂtm’o leuroseiense 15y éw&r(éQPS)vM%(fMddk ogy
that is wezdeu}se%trwsgngmdﬂ)y rmoslema&ao%q@gehw% Ghose' b&mn is

chem stry. Suitable’reactions are described standard textbook
or gani ¢ chéworporated hegeif by referempd.e, see March, ADVANCED ORGANI C CHEM STRY,

20 0. ap L S, bl AR e ol BESE e R, Bk o9
precursor dnRipedndss thehebilization satrdcelhlla dhﬂcmlﬂ,n[tazﬂr & oallsesxpreasing \eGluR$ e

| i nker contains g 1,2, 4-oxadjazple, the he e fqorned using
vel I known ﬂlaé%h‘u"a%g? comppRidss 4 SeltngHn el Jaen laﬁ‘rléég fop thinpurRpse48 d

chloride, Q&cAbedih MiRer' &34, 1 R 'Waliroiknad I SIOBI0TE(1905], ¥ @csavéntsnbﬂmhem An
illustration of such a transformation is provi ded I n Exanples 3 through 6,

bel ow. Ani Bergbyinsorparatescby redssenced Ihbasrhfem/éhqwmdhmwcqm 1at asiropytes tocthe
of sucha il daciors R EbtboRS: Biinih' ot HobY Br Hos@RhE oful el T "
the precur sarkedlyeinexcastdthe proiteie sxpressioneadi ﬁmcmuﬂ!dcﬁht)eof aidopenvud mGlpREpar ed
car boxy | ¢ Oller @aleh Neobgte; 1 PEBE 15057 o pondi ng acia Chlori des by
reaction with, [mObriefo)Ridre, astrbéydd ehinirbd Wekd! 9re95rea><ﬁéml 3-6Nd=9" bidesprhghet he
case wher el)ta\rwlv(laeyI 11a? Ifn?l;s l?s%g 2 In?osdlﬁca%lm? otQ ﬁﬁgrl gt al, rTev%pedSIaXe\ﬁ ro?l lgorl)?- alry(:ge
20  coated flasks in Dulbecco’s modified Eagle’s medium (DMEM) containing fetal calf serum
(FCS). For cuvette analysis, cultures were up-regulated with growth factors in flasks for 3-
5 days, then harvested and prepared for measurement of [Ca®*}: mobilization as previously
described (Nemeth et al., 1998).
For fluorescent imaging plate reader (FLIPR) analysis, cells were seeded on poly-D
25 lysine coated clear bottom 96-well plates with black sides and analysis of [Ca®*}:
mobilization was performed 3 days following the growth factor up-regulation.
FLIPR experiments were carried out using a laser setting of 0.800 W and a 0.4
second CCD camera shutter speed. Each FLIPR experiment was initiated with 180 pL of
buffer present in each well of the cell plate. After each addition of compound, the
30 fluorescence signal was sampled 50 times at 1 second intervals followed by 3 samples at 5
second intervals. Responses were measured as the peak height of the response within the
sample period.
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30 using a procedure simlar to that given by Kelly et al., J. Og. Chem
61, 4623-4633 (1996). Thus, 3,5-D substituted-1, 3-Oxazoles were prepared
by m xi ng VO8VBRZt one with -15 WD 01/12627 PCT/ US00/ 22 @I /0S§erR26tx ani de in
refluxing toluene for 3 days. The resulting m xture was allowed to cool to

room t enper at e | 8 nindBsns” SERY n h e \l{?ﬁn rifi.ed.
Testi ng of coLnt‘Ep(gsun%l;h %%? nMGluR Group | ﬁ%‘%gg‘n{ns?a%cﬁ@u% elo&l Mlﬂt
phar macol cogtentriatipn gpsponsee sunyes t(ﬁBC&qmpfmndd; inf dupficate.nv ekgonish CRE were

anal yzed 5 usi,n ar 0, nGLion act i.vit EX I of
o1t anat S Peral, B ARERF BEOREE, b SRS Abpodf  onkirda SoF I ol
Ar anor i eAmﬁgomst IbRick @F tﬂe Zgo?ust l:&ﬂl&ige Wmﬂ:hmaﬁimd wl the aMtgeOﬂ&s;ﬁlhﬂeBGf he992) ;
Mller_ et al Neyr imen l’hg'tl? 95) ; égala et al., J.

Neur o&eﬁ%@ﬁﬁﬁh&&nﬂsi‘l? WEHBO Adeajle %P‘qcﬂ‘ foR&sting the

publ i cat |&H§,Ohl§dsdfmp@hgﬁ gcbrbﬁaggw&yatrg{aﬁipwe 10 Conveniently, the
conpounds the invention can be studied by neans of an assay that

measures the nobilization intracellular calcium [Ca2+]i in cells

expr essi ng nGRyegaration rof cpharmagenticale coBRRfinng sconfainiag| mﬁm\momsts,ne
whi ch i s sui t abddhéivnse ini tregtimgneurological disordersed in MIler et al., J.
Neur osci ence 15: 6103 (1995), the contents of which are hereby

i ncor por at ed e reamnosndse of |the rpa@ewememmret reeful ofo5 oteatiag oreurgjegical

2t T Oy Sl BP hed OWhile RS G bty ) R 5o Il 86 oy B 1

trans orm ng gr owt actor-a mar the protelrm expression and
functi onqiatlans,lmeytqlsqﬁménds@GnMrlm mﬁlcll(el.\/ld tireat similanor. identicaldiseasesci ence,

15(9 6103-6 199 t d
From 3-5 day. df deupputeleb ey apbichRint, &3 Kook bt ot W ERINGRE pP PO o
al ” ?_nddwgﬁmimwtf&d:a waneu(quf MOﬂgssof[ml_mlfﬂ@trﬂibﬂ% Qld:hftillgshﬁtemib Bhd hcgmp Igs
noairti e agl e' s I U ont al i etal Cca erum ., FOr
cuvette ?F&? w%qag?%%?@ﬁs raéauF"g’lnB]&"Wst ge FPaVag ofPé“q AR f | asks
for 355 mﬁﬁmm@pnmmmmm Y, MackPa (19‘9 Caz+] i

nobi | ization as previously described Nerreth et al. . For
f1 uorescent i FBgFBPMdS Ecprdingde theripyqntipn areaffpetive OVE’e‘FWSd page sag8ed on

Bl yi s ta CYRllE, i Eihofid 8F ML Rofls KO IGR 0101 B T b or owth
fact or upper 60170 kg adult, prefeblydrqme aboub i5sto wbous 100 mg deQrGO kpadul per | aser
setting %ay? dcs)soeomavj\r/ f;iengse& 9. fx}ore preferable dosage is about 2 mg to about 70 mg per 60-
20 70 kg adult per [day] dose. The exact dosage will depend upon the route of administration,
the form in which the compound is administered, the subject to be treated, the body weight
of the subject to be treated, and the preference and experience of the attending physician.
Pharmaceutically acceptable salts are generally well known to those of ordinary
skill in the art, and may include, by way of example but not limitation, acetate,
25  benzenesulfonate, besylate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate,
canisylate, carbonate, citrate, edetate, edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
bydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate,
maleate, mandelate, mesylate, mucate, napsylate, nitrate, pamoate (embonate),
30 pantothenate, phosphate/disphosphate, polygalacturonate, salicylate, stearate, subacetate,
succinate, sulfate, tannate, tartrate, or teoclate. Other pharmaceutically acceptable salts
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second CCD canera shutter speed. Each FLIPR experinment was initiated with
180 pL of buffer.present in each well of the cell plate. After each
addi ti on ofwomsmasend, the 30 fluorescence signal was sanpleednsSooizétses at 1
second intervals foll ovved by 3 sanples at 5 second intervals. Responses

6 WD 01 Feda ety (Ropriie o RllmCAty ST RBABRTRIN, Aeeifes IR GRS T

data obt aisiged. from 8 point concentration response curves (CRC) performed in
duplicate. Agoni st nerat ed by sc I|n all r onses, to the

maxi mal r esponBEf gb%%’.;%@%aqelﬁ?gfﬁéccﬁ?‘é&& SXI‘SAH?al ’s‘f"aB‘P c eigte. 1f20aloni st
chal | enge bmdé‘oéﬁﬁdda?ee%ﬁa% t élﬁ:oﬁ%@rﬁﬂioti@ﬁnmn%?dﬁthlbﬂ”& A& Bbsywisil | enge
in 14 control wells on the sane plate. A det ai | ed protocol for testing the

conpoufids nagsylatee pmo@ﬁ(ammnatg) wh@sph@tedsab@rlm secimte, riplfate or W@Fﬂar ation of

[ eat i ng neur oPGRRRE of 2t Qb Bk Redtll, SR may WchBlled 7 L1

useful folntd lhqatlidngolma&rsagmmahnd aldﬂlxﬂistemﬂdgstanmall)dmsleMIQS THAVngbms nfagse
conpounds .typj.cal ly_ w || ysed, |nthera for atients, they also
can be usdfde ‘fh‘"’(f@‘f eﬁrmpﬁed'? & timed- of f‘}sg}:ﬁedﬁlf?ﬂ’sf"?mbrag i1} APV 4P tE‘i’s\éeases.
I'n therapguilied iRNHé Qirt. dl?&ﬂﬂi&ﬁéscfcﬂpﬁkmﬁﬁﬁbxpfiﬁd édﬁﬂnﬁ&ﬁﬁﬁ)ttﬂiﬁs vef fouhi@ in
| nventlon can be fornulated for a vari etlg of nodes of adm nistration,
&

i ncl udPng REVENGION'S BRARMASHUTICAL SCIENCES; {1818 €4.) otidtrh Syitahleiraptes may Mieifes and

fSCC):Ir Ellillcgtsl ?g%’[ %ﬁ&gf abluul\{/%élﬁyPﬁgﬁ gﬁaﬁg r%o Lﬁfgglv; lNgf_{%ﬁ?‘}&%orrpounds accsge%i ng to

the i nventadmmlsnnaaomfﬁaecntemledahvew, aldudde idbamussulag nybeutaneoys, éntcamedellaryn t he

treatnment .of adult h m.ab 01. bout 00. per
50-70 ko, AUEREPR P PTAT yetf B bateet ShER Bttt kB bR

adul t, pehum]ordmcﬂlaymj&nmedner/hlﬁzme preferable dosage i s about 2

to abqut 70 ng_per .6Q 20 70 ose, The exact dpsage w II
dependupon { NEDF BIfEA0b 6 g G tis smBton BRL be SoTAAIEd i EHORH SORBRTound. |
adm ni st eg eaerasllyqn §H§§<ﬁsglcaq19 cbﬁpiﬁlﬁ@&ﬁfbrs SRR a® Pk’ ¥edetibn, Rifgef’§ Solatid, ect to

be treate preference_and experience of the at t endi ng physi ci an.
Phar maceutor @byanlogeal Splineptufes o Fos tansmugesd pdministragon, PRERSTALS1APPYIROIBTE tof

ordi nary tl?é%zlrheﬂ Eb W§cﬂéteda£9 wBRYin' @€ tKu1acdh. V‘@%hoﬁen%&@ %&epﬂfy £t

l[imtation, acet
knownmtheart

20 Use of pharmaceutically acceptable carriers to formulate the compounds herein
disclosed for the practice of the invention into dosages suitable for systemic administration
is within the scope of .the invention. With proper choice of carrier and suitable
manufacturing practice, the compositions of the present invention, in particular, those
formulated as solutions, may be administered parenterally, such as by intravenous

25 injection. The compounds can be formulated readily using pharmaceutically acceptable
carriers well known in the art into dosages suitable for oral administration. Such carriers
enable the compounds of the invention to be formulated as tablets, pills, capsules, liquids,
gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be treated.

Pharmaceutical compositions suitable for use in the present invention include

30 compositions wherein the active ingredients are contained in an effective amount to achieve
its intended purpose. Determination of the effective amounts is well within the capability
of those skilled in the art, especially in light of the detailed disclosure provided herein.
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25 benzenesul fonate, besyl ate, benzoate, bicarbonate, bitartrate, brom de,
cal cium edetate, cansyl ate, carbonate, citrate, edetate, edisylate,

estol ate, eNOOWVRE27f unarate, gl uceptate, gluconate, gl ut ROATUSPO/22618

gl ycol Iyl arsani | ate, hexyl resorcinate, hydrabam ne, hydrobrom de,

hydr ochl ori de, [H&ﬂﬁﬂﬁ&ﬁﬂé?ﬁ&%ﬁ%ﬁ%,%sebmsy'ega@éﬁ@onxﬁfégsﬁfgﬁg ﬁlg%g?}}%i{le

| act obi onate, malate, eat e, ate,
nitrate, pmimti¢ phirarabentisally) accefiale camiersceomprisinghaxeipleatsedndi aupitiadeshwhieh

pol ygal actur.onate, salic e, Stearate. ssubacetate. succinate, sulfate,
t annat e, t%?‘ﬁ?%t 8?°%$l¥e§tﬁ§? ea.ca‘fi (FRRPRYRGS into. Repatafipns &g‘&épfﬁ‘mb& usefly g
-17 WO OWWMS@& prepdiationtfivrindattd 6o Cbrall ddiifiatAstibh ayibe ilmBlY fokal ON' s

PHARMACEUTI CAL SCI ENCES (18th ed.), supra. Preferred pharmaceutically
accept abl eofdahlets, drageps, fapsuics, OTSPHIONS  acetate, benzoate, broni de,

carbonate, Ci t iphfnacBldSOpRbtatidhy 460 BFaP Widlem WY cliRRd 6 bilfvinB B Give

mesyl ate, 5 napsylate, panpate (enbonate), phosphate,” salicyTlate,
succi nat e, compbingdseyithosolidzgxcipignts, opterakyignigding at esulingemixtire, anshprocsssing bei ng

treated, .aden s into. . qui sol i,g.. fornms
and adm nislg gnrev es{’/i'ig%?hmggl ypggabgé‘gﬁmﬁJﬁﬁ'ghg%gﬁgg&rﬁ%y% %@mgg%?%gro 5d, for
exanpl e, idrageetdonred- Suitatde eixeipiend-are) anpartibulam fiters sudhnasvsugaes, tinciading

skilled in the art. Technjques far formulation and admnistratjon nay be
Found T JeFoRePIREReNREn P intor Rl SINIGES ERereSon., B Pxaaplp, maizg atch

Sui tabl e rypneh©Stallhy #EC Istdfeh, potad, stiitlC gtlarit URdrh NEhgakantt, S feftlyl celhabseder mal
vagi nal , transnucosal, nasal or intestinal adm ni stration; parenteral

n
del i very, hydeoryppopyjmetiyl-esiylose osodiumpc se—raﬂamﬁhylﬁﬂw%ﬁedmi&),y and/or.
i nj ection ; i@i\fp’it dj tad Nid; b ol Moy nous,
i ntraperi ?gﬁggy,yﬁkﬂloﬁta‘?naenas al ,ﬂbgfraa#er%f rg:‘:)‘gegl%%{ir’ Q?%?ﬁ%?‘i& l{ogngé,éh?nnt]gr B%F‘?%é.ﬁ' 15 For
i nj ect i on,suchas theyenosslinkied polyvingilpgrrolidone nagar, loe alginieradid pea salhthexgofogh as
sol uti@ns, ,i:'r“g@ﬁeléﬁ\pl y in physiologically conmpatible buffers such as Hank's
sol ution, & J Bl% ol ution,  or physi ol ogi cal saline buffer. For
transnmucosal aibragee breatare provisled etithasuitable ppatings.i Foe tiio putpose, lkoncehsted 0 be
perneated are used in the fornul atipon. Such penetrants generally are known
T e ar 508550 SOEEONST a0 | BAICHy mako SRHCEATE EaAtt R | Gobity et o ¢ he
conpounds pigiylpyrrdlissied eBofdd gel, Nsblybtiatnt @ycel (PEG), afil/eh i dloRidd0Sages .
suitable for systemic admnistration is within the scope of_ the invention.
W th propdscqesiopalutions, and rSuitable, organin Selyents or solvent mixtures. Dye-stuffs or

20 pigments may be added to the tablets or dragee coatings for identification or to characterize

O

different combinations of active compound doses. _
Pharmaceutical preparations which can be used orally include push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin, and a plasticizer, such as
glycerol or sorbitol. The push-fit capsules can contain the active ingredients in admixture
25 with filler such as lactose, binders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds
may be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or
liquid polyethylene glycols (PEGs). In addition, stabilizers may be added.
The present invention, thus generally described, will be understood more readily by
30 reference to the following examples, which are provided by way of illustration and are not

intended to be limiting of the present invention.
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manuf acturi ng practice, the conpositions of the present invention, in
particular, those . fornul ated as solutions, may be adm ni stered

parent eral | YWO'RR7as by intravenous 25 injection. The conPEIH2HE be
formul ated readily using pharmaceutically acceptable carriers well known
in the artEXAMPIESsages suitable for oral adm nistration. Such carriers
enabl e the compounc conpounds of the invention to be fornulated as tablets, pills,

capsul es, #lﬁ slurries, suspensions and the Ilke, for
oral inges Fon ‘Sﬁ aﬂ%ﬁg@&ﬁ&oe treated. Pharmaceutical conpositions
suitabl e for us@apillary heas peheaRatbgraphi® rHind OfhadsN§levidl dath) WeBTSbdiAddORSnpNeEr €i N
the active_i ngredi enés are contained in _an effective anount to achieve its

i nt ended pUFpEELacksrd (HE A830 Seresll Gag Ghrematogroph sonpledito ansHRSIH71 ferivs n ¢ he

Gotai 1 o el SARERE Dxfadsolne 2 Ve PR, Pty Qe dtbsRdnkdfsw

addi tion tBhM#eiligond)y eclurgn detighnt25, mi hegfemphiat. nﬁdGMmcahelnmnﬂim tatgn60 may

contain suitable. har ceut LLy .acce tabl e carrjiers ex0| ients
and auxi | ilgk‘?né ﬁ? ¢ getarm. tzﬂe fﬁp’g into
prepar at i ofe¢ 10k tsaﬂhé:@ cumt apbes W@Cﬁ#td ﬁﬂd]' Y Thihh) eP P@ﬁﬁ&agoﬁil@ was

S of t ers,

fornul ated for oral administration may be in the for

dr agees, c@p@ﬂﬂ@‘tus% Agaitegh Uniplate Rfhpmesilinatget HF TG plateat DA tightabmetimes use

oot onkf Py Ahaon SR bR 1 lagtitorE R IBERYT e ikt Chemial, Hoor
granul es, wéreasediftnti detecting bahjumndubn |tliea’ll‘LeSplatlasic ARs3t Feagents @se@h &b&u&ﬁ@' ets
gﬁgaféag.eﬁ%*fc R ot B LS o Mibbankess Why Siama Chemsalibose
prepar at i o8aint L.&is, SMOYPFlaka Gﬁéxﬁi@aﬁto}g fMllwﬂﬁE@th)t Fishbr Sdiddiific{Pffstltgn POt at O

starch, gel atl n, gum-t ragacant h | ul ose

hydr oxypr o FSH merica (Pertlands OIQOSTE%RCQWWMS (Windbah| NHps e (CMO),

and/or. polyvinylpyrrolidone (PVP: pOVI done) | f desired, disintegrating
agent s1mammmde@mth%§§hfﬁlmg d pol yvinyl pyrrolidone, agar,
or alginic acid or a salt thereof suc 5 sodi um al gi nate. Dragee cores
are provided with suitable coati Rgad-ﬂ%dmﬁduxknpur pose, concentrated sugar
sol utions may be used, which may optionally contain gum arabic, talc,

pol yvi nyl pyrrolidone, carbopol gel, | yet hyl ene glycol (PEG, and/or
titani um di oxi de, |acquer sol ution N Nsii t abl e organi c sol vents or
sol vent m xtures. Dye-stuffs or NI

“oH

Using the procedure of Shine et al., J. Heterocyclic Chem. (1989) 26:125-128,
hydroxylamine hydrochloride (7.65 g, 110 mmol) in ethanol (100 mL) was treated with a
20  solution of sodium hydroxide (11 mL of 10 N, 110 mmol). A precipitate quickly formed
and the reaction mixture was stirred at ambient temperature for 30 min. The inorganic
precipitate was filtered and rinsed with ethanol (100 mL). The filtrate and ethanol
washings were combined and treated with 2-cyanopyridine (10.4 g, 100 mmol). The
reaction mixture was heated at reflux for 20 hours. The volatiles were then removed in

25 vacuo to afford 13.3 g (97%) of pyrid-2-ylamidoxime.
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20 pignents may be added to the tablets or dragee coatings for
identification or to characterize different conbinations of active
conpound do¥@&M138% raceuti cal preparations which can be FCEUSISR261$y

i nclude push-fit capsules made of gelatin, as well as soft, sealed

capsul es nade of gelatin, and a.l\pétnsiyh&izaﬁﬁdoxﬁueh as glycerol or sorbitol.
The push-fit capsules can contain the active ingredients in adm xture 25

with filler such as |actose, binders h as starches, and/or lubricants
such as talc or nmgnesium stearate omtj onal |y, stabilizers. In soft
capsul es, the active conpounds nﬂﬁp be di #sol ved or suspended in suitable
| iquids, such as fatty oils, liquid par aff5on, or i qui d pol yet hyl ene

glycols (PEGs). In addition, stabilizers nmay be added. The present .

i nvention, thudsiBgribe eaengraldasqswm@ofor he s swna%ﬁgu%an%r@dmahmw by 30
reference I r 0,

illustrat P%&go%lﬁufng 6‘%3, 1 el I nt ende W@Hﬁ%tﬁl(ﬂ %%ﬁﬁ?gep%rlﬁ@é%t [ nvent| on.
-19 W3 mmmegabewmmﬁoa(mz 18nLEXAMPL Enale neffatdedx 9% i 1wen(6ars) Meufhodts

Capi | | ar%ﬁ’%&' }&hr orra(thg%gaphl c and mass spectral data were obtained using a
Hew et t o B Series Il Gas Chromat ograph coupled to an HP 5971
Series 5 Mass Sel ective Detector [Utra-2 Utra Performance Capillary

Col um (crosslinked 5 % PhMe silicone): colum |length, 25 m colum i.d.
0.20 mm heliumflow rate, 60C H‘E’F?ﬁyﬁ‘d'?ﬁ'f’é‘ﬁ‘{‘wm% enp.. 250 C, tenperature
program 20 A mn from 125 to 325¢ or 10 mn, then hel d constant at 325
Cfor 6 mn]. Thin-layer chromatogrgphy] was perforrred usi ng Anal tech

Uni pl ate 250-msilica gel HF TLC pla 2] jght sonetines 10 in
conjunction with ninhydrin and Dragendor S spray reagents (Sigma Chem cal

-

Co.) were used for detecting conpounds orf'the TLC plates. Mst reagents

used y@ reactiQngiy \A@bpzwmeﬁlaﬁﬁg ridihe 1. w% /ibd,ﬁm%b Qmemyaﬁhe @ms a} waukee,

W), Signma Chem cal Co. Sai nt “Loui s, ka Cheni cal

(M | waukemmol) ) zinFi <éust, Slﬁ emgi f 045( mmwlbbdﬂglh blS(ml)enylvhnspm@)ﬁrmene]
Port | and |
Synt heat OB uRRfS Aol MiblookelbO1TD (T e, H2HBOH § i,

dimethyiformamide (10 mL) was heated at reflux for 5 hours. After cooling, the reaction

was diluted with ethyl acetate and extracted with water and brine.  Silica gel
15 chromatography afforded 735 mg (53%) of 2-cyano-5-chloropyridine.
Using the general procedure for the synthesis of amidoximes, 2-cyano-5-
chloropyridine (735 mg, 5.3 mmol), a solution of hydroxylamine hydrochloride (1.2 mL of
5 M, 6 mmol) in ethanol (7 mL), and sodium hydroxide (0.61 mL of 10 N, 6.1 mmol),
were heated at reflux for 24 hours. Standard work up afforded 707 mg (77%) of S-
20  chloropyrid-2-ylamidoxime.

S-Fluoropyrid-2-ylamidexime

A mixture of 2-cyano-5-chloropyridine (1 g, 7.22 mmol) and potassium fluoride
25 (1.26 g, 21.68 mmol) in 1-methyl-2-pyrrolidinone (25 mL) was heated at reflux 18 hours.
After cooling, the reaction was diluted with ethyl acetate and extracted with water and
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N, OH Using the procedure of Shine et al., J. Heterocyclic Chem (1989)

26: 125-128, hydroxyl.am ne hydrochloride (7.65 g, 110 mmol) in ethanol (100
m.) was trewoemiasez h a 20 solution of sodi um hydroxi de (gérasoom2é180 N, 110
mmol ). A precipitate quickly formed and the reaction mxture was stirred at

nmbi ent t ] ' ' i ' ed and
oo ent ¢ ARSTRS b okl e kR OR Vi, RIS 8 bty bt

conbi ned residué affodded 425 mig (28 By af D pyanod-fher¢i@idheg, 100 Mol ). The reaction
I Xt heat.ed at fl for,20 hours. Th olatiles were {hen renoved
T o5 vhcuo (085 1 Bpq eEisre]greghads BF fie sHBeR o eeRes. AR89/ 19697
PCTI USO018gérafyridindVRiRs exg, Beaw s ol i soRitibiR of hyd¥bitylarine Bytirdelilosdad e7smper al

procedure for the synthesis of am doxines, hydroxylam ne hydrochloride

(7.65 9, 908 MndO§ mmeyin athenal (5 lee 2pd sodim drydmoide, (0398 mkref Y10 Mrti98- 5
) BN e b AT e RO,

m xt.ur e oflu@ppyrit-2iylamidoximeé.di ne (1.48 g, 10 nmmol ), zinc cyanide (705 ny, 6
mmol ), zinc (dust, 29 ng, 0.45 mmol),

[ 1, 1' - bi s(di phenyl phosphi no) ferrocene] dichloropalladiun({ll), conplex with
di chl oronet hane (1:1) (0.18 gMéh L2-ylamidéxiine di met hyl f ormami de (10 nl)
was heated at reflux for 5 hours. After cooling, the reaction was diluted

with ethyl acetate and extracted Hf% ter and brine. Silica gel 15
chr omat ogr aphy afforded 735 ng (53 ¢ 26y ano- 5- chl oropyri di ne. Using
the general procedure for the synthesi™ off am doxi mes; 2-cyano- 5-

chl orﬁﬁyri dine (735 ng, 5.3 mml), a sol ufigan of hydroxyl am ne
c

hydrochloride (1.2 nL of 5 I\/g 6 mol) in ethanol (7 nL), and sodium
hydr oxi de (0. splutign of @-qyangs: {luﬁfﬁpyylgme (0.65 g, 5.3 mmol) in sodium methoxide

(1.83 mL of 25% wt. solution in methanol, 7.95 mmol) was stirred at 0 °C for 1.5 hours
and 2 hours at ambient temperature. The reaction was then diluted with ethyl acetate and
washed with water and brine. Removal of the solvent in vacuo afforded 304 mg (43%) of
15 2-cyano-5-methoxypyridine. '
Using the general procedure for the synthesis of amidoximes, 2-cyano-S-
methoxypyridine (270 mg, 2.01 mmol), a solution of hydroxylamine hydrochloride (0.457
ml of 5 M, 2.28 mmol) in ethanol (4 mL), and sodium hydroxide (0.230 mL of 10 N, 2.30
mmol) were heated at reflux for 24 hours. Standard work up afforded 79 mg (24%) of 5-
20 methoxypyrid-2-ylamidoxime.
3-Fluoropyrid-2-ylamidoxime
F

A mixture of 2,3-dichloropyridine (1.48 g, 10 mmol), zinc cyanide (705 mg, 6
mmol,), zinc (dust, 29 mg, 0.45 mmol), [1,1’-bis(diphenylphosphino)ferrocene]
25  dichloropalladium(Il), complex with dichloromethane (1:1) (0.18 g, 0.22 mol) in N,N-
dimethylformamide (10 mL) was heated at reflux for 5 hours. After cooling, the reaction
was diluted with ethyl acetate and extracted with water and brine. Removal of the solvent
and silica gel chromatography afforded 1.05 g (76%) of 2-cyano-3-chloropyridine.
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were heated at reflux for 24 hours. Standard work up afforded 707 ng (77%
of 5- 20 chl oropyrid-2-ylam doxi ne. 5-Fluoropyrid-2-ylamdoxine F I N NHZ
N, OH A ni xtwoerms272- cyano-5-chl oropyridine (1 g, 7.22 nmopor/eswrised assi um.
fluoride 25 (1.26 g, 21.68 nmol) in 1-nethyl-2-pyrrolidinone (25 m.) was

et hyl acet at e dha SRR 2 QhrciBRvhe ‘A7 £ (17, Ml ot b B 615

brine. Thepyrrcgﬂtmne <28 wdn)t wasverested lwdth pmamumdﬂumdea(d&ﬁ g,SiZl.lGS amgel) and

5y ano- S Heaish b shvRcion a8 bt o Arbontiey 8 E%séég 4ilRld wifheelly) 7R s of

am doxi MeSandZxGY@EPwith waket Qh@ Byine.dSilRa a2eirdma afioRdel, 449 v (9098)QF Of
hydr oxyl ami ne hydrochl oride (0.79 m 5 mol) in ethanol (5

n), arfd s%ayaam?’l—i}wemwew 398 nL of 10 N 3 98 mmol ) vvere heat ed at

Fuor opy 1 02y das SREA! rblidins Hofh 0f Geele o mabintfe bR | 10

N, OH A sdilusropyridive (242 1ngn3.68-niteldraogpjution iofi dydroxyamine hgdrechionids (0. 82rmlsod| um

met hoxi de of 25‘V ol u{io nei hanal I tirred
at 0 C for® f(sl gf h‘&)‘gL Tgmo %haﬂ%'u ﬁ "’éﬁbﬁo«g\‘ﬁ %ﬁ%’g%#ﬁ?g mﬂ{,g lbelgg%‘ilin was
then dil utmﬁowv&dre néakwat m&ablezzam:rs VEeaiidaed wbﬂ&np/mcﬁaem g (66%) dfaoval

of the, solvent alcuo af forded 304 ng (43 % of

2- cyan’é) 5- f?ﬂ?ﬂ"ﬂ’dﬁ YlRRdesime i ng the general pr ocedure for the synthesis of
am doxi mes, 2- cyano 5- nmet hoxypyridine (270 ng, 2.01 mmol ), a solution of
hydr oxyl am ne hydrochloride (0.457 m of 5 M 2.28 mml) in ethanol (4
m.), and sodi um hydroxi de (0. 230Quinok?-ylamidpxipe 30

Using the general procedure for the synthesis of amidoximes, 2-
15 quinolinecarbonitrile (1.02 g, 6.6 mmol), a solution of hydroxylamine hydrochloride (1.44
mL of 5 N solution, 7.2 mmol) in ethanol (10 mL), and sodium hydroxide (0.72 mL of 10
N solution, 7.2 mmol) were heated at reflux for 18 hours. Standard work up afforded 990
mg (80%) of quinol-2-ylamidoxime.

20 Example 2: Synthesis of carboxylic acid intermediates
3-Chloro-5-cyanobenzoic acid
ci

HO
Y@w

0
A mixture of methyl 3,5-dichlorobenzoate (14.66 g, 71.5 mmol), zinc cyanide (5.04 g,
42.9 mmol) zinc (dust, 0.21 g, 3.21mmol), [1,1’Bis(diphenylphosphino)ferrocene]

25  dichloropalladium(Il), complex with dichloromethane (1:1) (1.3 g, 1.57 mmol) in N,N-
dimethylformamide (70 mL) was heated at reflux for 5 hours. After cooling the reaction
was diluted with ethyl acetate and extracted with water and brine. Silica gel
chromatography afforded 2.34g (17%) methyl 2-chloro-5-cyanobenzoate.
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mmol) were heated at reflux for 24 hours. Standard work up afforded 79 ng
(249 of 5- 20 nethoxypyrid-2-yl am doxi me. 3-Fl uoropyri d 2-yl am doai nme

I NHZ N, OHVROMI38Tre of 2, 3-dichl oropyridine (1.48 g, ﬁ’l’y‘Fﬂ’lszﬂsnc
cyanide (705 ng, 6 mol, ), zinc (dust, 29 ng, 0.45 nnDI)

[1,1' - bi s i Henneduio sab m@ &edtécpezﬁnal solifon (bf GBdidmOB/kdadE (1% D) of dONPI ex
\Mth di chl oronet hane (1:1) 18 g, 22 mol) in N, N di nethyl formam de (10

nl) was heolnten, a?tO nap)jp mqshanel (58@5) ang sttrre Fmbigyt tamperaiys forl8 hougsas
diluted afdn a\@g | of
t he sol v\(,a\hihg sSl]ir fig%a%eglﬁqﬂrona?ggér ap g?? or q%e%gg%&&w%‘%% :% 8

2- cyano- Sﬂﬂ’nhmr o2y rwaﬂimlethhz% \Hﬁlloaxdlmm Remboegd SiF0the elvent Afardédili8opg of

2-cyan r.i dine g, .7.22 mmol) in 1-methyl -2 pyrrolidinone (25
L) vvag tr(%)e%fo 1!‘??";’9?&%‘7“ fﬂ“f?%%ri de (1.26 g, 21.68 nmml) and heated at
reflux for 18 hours. After cooling, the reaction was diluted with ethyl
acetate and extracted with water and brine. Silica gel chromatography
afforded 442 ngy (50 % of 5 3(Herec-Buembenzaisyciddi ne. Using the general
procedure for the synthesis of am doxineq, 2-cyano-3- fluoropyridine (442
ng, 3.62 mmol ), a solution of hydroxyl agne hydrochloride (0.82 nL of 5 M
4.1 mmol) in ethanol (5 nm), and sodiu droxide (0.415 m of 10 N, 4.15
mmol ) were heated at reflux for 24"f andard work up afforded 368 ngy
(66% of 3- 10 fluoropyrid-2-ylam doxgne. Quinol 2-ylamdoxinme N-- NHZ |
N, OH Using the general procedure for the synthesis of am doximes, 2- 15
qui nol i necar bom mixre of 1-byome-3-chlago-Sriioyobenzene| 35i00s: 130 mmel).c5iRa eyanide

nyar ogy orgds ol 49 ?gmc}lgumaf(g;st{%ﬁ%g} 3 8"mdD) {17 BlstdiptntbRAPRho) fetfockie)

sodi um hy r oxi
dichioropalladium(II), complex with dichioromethane (1:1) (1.5 g, 1.8 mmol) in N,N-

dimethylformamide (70 ml) was heated at reflux for 1 hour. After cooling the reaction

was diluted with ethyl acetate and extracted with water and brine. Silica gel
chromatography afforded 15.9g (85%) 3-chloro-5-fluorobenzonitrile.

15 The intermediate nitrile was treated with a solution of sodium hydroxide (100 mL
of 10 N solution, 1 mol) in 100 mL water and heated at reflux for 2 hours. After this time
the solution was cooled and acidified with concentrated hydrochloric acid. Extraction with
dichloromethane and evaporation of .the solvent, afforded 15.14g (85%) of 3-chloro-5-
fluorobenzoic acid.

20

3-Fluoro-5-cyanobenzoic acid
F

Ho.

0

3-Chloro-5-fluorobenzoic acid (13.74g, 78.7 mmol) was treated with 50 ml thionyl

chloride and heated at reflux for 2 hours. The excess thionyl chloride was removed in

25  vacuo and the residue treated with 100 ml dry methanol to afford 13.6g (92%) of methyl 3-

chioro-5-fluorobenzoate.
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N solution, 7.2 mmol) were heated at reflux for 18 hours. Standard work up
afforded 990 ngy (80% of quinol-2-ylam doxine. 20 Exanple 2: Synthesis of
carboxylic adneerernedi ates 3-Chl oro-5-cyanobenzoi ¢ aciP€T/USPO/226)8\ | | CN.
0 A mxture of net hyI 3, 5-di chl orobenzoate (14.66 g, 71.5 mmol ), zinc

cyanide (5.04 g, t .
[{ 1I Bi sgdl pheny osph% %[(lar ryggséﬂg Ség&éﬁeﬁ?(gﬁegpm%dﬁ( ﬁ")‘?g’c%zrr%l ex

with di chlmnometi\me (@uist,1) 235L 3ngy, 3.6minoihol J1, l’bis(‘d,lphedylpmsplyhd)fﬂrrmmegie (70 ;

i ut o0 ik EpRyRaERON ot 40k ik (DR 1 LF MRS PR oo

chr onat ogrdapék lﬁfrﬁﬁﬁlﬁ’dbd(w 18 vaé héddd arrehiyt for-IChdud! OFte- eexcting bR Z0olked to - 23 WO
01/12627 PCT/ US00/ 22618 The internedi ate ester was treated with a solution

of sodibumampianb smeramrecang, dilgied wigh etgy) agefat, The oREABIC) salipioeNasarIacted o i)
and stirrggyalya@ ansnﬁeemeaﬁdeﬁ@até@w%amurts affomecr@&' iﬁ%lmwrsgvved in

vacuo and tﬁlg resi gue di ssol ved 1 n ethyl acet at e. e organic solution was
washed wi tcam@bgnaciteand bri ne. Renoval of the sol vent afforded 1.8 g 5

Ho# F o A m annrRE Bt sXiadeenica i L€ JRAY G B T )

zi nc cyanihgidroxite (453m415f 4 N s6ition;pl 80 mmol) i nhethanol 2350 miD), atanﬁlemmhl)mrature

1,1'Bis |noferroce dICh| aIIad ex with
i i Qo b airs 185 SpIYes Was TerSeyefhi vicup ORI FoRRNRPVFR b =0 '
was heat eqrpat ofgﬁhhuxolﬁﬁtrn deBOWashe&fEﬁm swuqa&mtshﬂcleaﬁ iR, VBificdigdet ed
wth ethyl acetate and extracted wt and brine. Silica gel

chr omat ogchjpmptagrapby affarded 7dke (W)W3§1W§T%a“9 #n20i5126enzoni tril e. 15 The
intermediate nitrile was treated with a solution of sodi um hydroxi de (100
mL

Example 3: Synthesis of 3,5-disubstituted-1,2,4-oxadiazoles from acid chlorides
15 In general, modifications were made from the procedures given Shine et al., J.
Heterocyclic Chem. (1989) 26:125-128. 3,5-Disubstituted-1,2,4-oxadiazoles were
typically made by adding an acylchloride to a solution of an amidoxime in pyridine after
which the reaction mixture was either heated to reflux or placed in a sealed tube and
heated. Typically, the oxadiazoles were isolated by precipitating with cold water and
20 filtering or by extraction with an organic solvent. If necessary, the oxadiazoles were

purified by chromatography or recrystallization.

3-(2-PyridyD-5-(3,5-dichlorophenyl)-1,2,4-0xadiazole (NPS 64982) (404) B2

4OV}

N-—o

25 A mixture of 3,5-dichlorobenzoyl chloride (2.1 g, 10 mmol) and pyrid-2-
ylamidoxime (1.37 g, 10 mmol) in pyridine (5 mL) was heated in sealed tube at 190 °C for

2 hours. After this time, the reaction mixture was added to ice cold water to precipitate

the oxadiazole. The solid was collected by filtration, washed with water and then
recrystallized from ethanol to yield 2.1 g (72%) of 3-(2-pyridyl)-5-(3,5-dichlorophenyl)-
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of 10 N solution, 1 not) in 100 nL water and heated at reflux for 2 hours.
After this tinme the solution was cooled and acidified with concentrated
hydr ochl or iwoavia2? Extracti on with dichl oronet hane and ePEpYSM¥A26L8 of t he
sol vent, afforded 15.14g (85% of 3-chloro-5- fluorobenzoic acid. 20

3- Fl uor o- 5-,C (o] o} F 2103 o) C o | d
(13. 74q, ?& %Mﬁ% ﬁ‘pt fﬁga 68 C\KAH%]&EEIB% gﬂ?]% li])éﬁrblrld anﬁ)hegt ed at
refl ux fox253, ¥61Ui%k.173K(6), 61)4&(9@, 120 (A0Q)L, 98 20y 7’8 (ABoved in 25 vacuo

and the residue treated with 100 m dry nethanol to afford 13.6g (92% of
met hyl 3- chl oro-5-fl uorobenzoate. -24 WD 01/12627 PCT/ US00/ 22618 A m xture

of the methyl 3. J3 2,4-6xdMaze NPSG4088)48a5) BR. 3 ol )
zinc (dust, ZS?MﬁMﬁS( -blilﬁ Ei%jlig((bjl_ghenyl l[gfltosphl no));ter r)ocene]

di chl or opal | adi urr(II) corrpl ex di chl thane (1:1) (1.5 g, 1.8 nmol)
in NN- di nethyl formam de (70 m) ﬁ»@mrefluxfor 1 hour. The
reactlgn was cool ed to 5 anbi ent thenp ture d diluted with ethyl

acet at The organi ¢ sol ution was extract ed with water and brine and

concentrat ed i Hsingéhecgeneral priobesiuee for theesyntbesiy 0f B2 doxadiazdes, 3ychlosbhenzayit .

The crude hi reate

sodi um - ngAPa 027 ¢ | heay i RAREFIARBNGER AR Chnth ot gt (el ) o
aLrbi ent éw&rbehatadra remﬁx ffaxr ﬁéoimurStandEhda mk\upruffm 156nmy 61 % oms(m and
the residu | ace : S s

W th 5 56 RS GROTRem)r b SARA: o8P 13810 G oOF AirySRer e

(54% 10f nfl2s9r(RE*S 64,2392 )7 20T (HC Lo npl BY24)n a8 i(:2)0%5 (2 1

3, 5-di SUbStPt ut e(d 2)/4 osagzazol(:gsufr(()ﬁngm éqczzﬁ)l gr |Xde)s 1§§2I)n f;énée)Fg
modi fi cat @Ms were nade fromthe procedures given Shine et al., J.

Het erocyclic Chem (1989) 26:125-128. 3,5-Di substituted-1, 2, 4- oxadi azol es

were typically made by adding an acylchloride to a solutlon of an
am doxi ne i n pyri di n¥(2aPyxidyl)-5-(3-methoxyphenyl)-1,2,4-oxadiazole (BI)

oL,

15 Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-anisoyl
chloride (151 gL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated at reflux for 4 hours. Standard work up afforded 200 mg (79%) of 3-(2-
pyridyl)-5-(3-methoxyphenyl)-1,2 4-oxadiazole: mp 96-99 °C; GC/EI-MS gave m/z (rel.
int.) 253 (M*, 100), 223 (3), 179 (3), 135 (74), 133 (90), 92 (27), 78 (29), 77 (32), 64
20 (23), 63 (23).

3-(2-Pyridyl)-5-(2-chlorophenyl)-1,2,4-0xadiazole (B5)

cl
(\\}\(N\)@
N—0

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2-chlorobenzoyl

25 chloride (127 pL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated at reflux for 4 hours. Standard work up afforded 157 mg (61%) of 3-(2-
pyridyl)-5-(2-chlorophenyl)-1,2,4-oxadiazole: mp 93-94 °C; GC/EI-MS gave m/z (rel.
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whi ch the reaction m xture was either heated to reflux or placed in a
seal ed tube and heated. Typically, the oxadi azoles were isolated by
precipitati mpoaungddzcold water and 20 filtering or by extracrisooeésh an
organic solvent. |If necessary, the oxadi azoles were purified by

chr omat ogr. o

3-(2- Pyri (@F}%gc% 26023 %E&él)béﬁ (4113901, 129 (1000, 2813 RBEBu BN Toa) B2,
cl N O cl2gssh@tyxture of 3, 5 di chI orobenzoyl chloride (2.1 g, 10 mmol)
and pyrid-2- ylamdoxime (1.37 g, 10 mmol) in pyridine (5 nL) was heated in
sealed tube at 190 Cfor 2 hours. After this tinme, the reaction m xture

was added to ice 3.gl-PyMajiRs-[Btriffrbime ﬂl?l)ﬁlen?gfl Dadhdgpie@ejhe solid was
r an

col | ected by f||trat|on vvashed with wate {'hen recrystalllzed from

ethanol to yield 2.1 g (72% of 2- pyri -5(35d|chlorophenyl) -25
WO 01/12627 PCT/ US00/ 22618 1, 2, 4 162- 166 C, GC/ El1- Ms gave
m z (rg int.) 291 (M, 38), 293N ( 261 (:F],) 173 (6), 145 (13), 120

(100), 790 (20), 78 (28), 51 (15).
3-(2-Pyridyl)-5-(3-chl orophenyl) 1 2 4- oxadi azol e (NPS 64983) (405) B3

Oc' Usi t | d h I
- chl or obensoy DRBRT BF: eniabofigtldie nigr) UE YIRS Do keodelR 13070
mol ]Zfi ndp%iﬂhdiomﬂﬂl)géﬂzbyl ohMr&lf 3eI(623$1t g0, hinniolf dndxpyiridr-2-ylaiidokime @3ameyrid wor k
up afforde . %. .of 3-(2-

oyt cly1 ) - SR BV HL AVl et Bbaie ki, B A6 sy Sandg vorks g gave
?12 7 (ng! 2%:‘,2);1@{;10% %’?@-(Zéﬂfyn -[ﬁéﬁﬂn(&&ﬁeﬂ:ﬂ%eﬁﬁﬁ-l 2PxatiihBe: g 11622), 90
3- (2-Pyri di8 $C5-66 Ia(smamg;py int )29 @K'a R 1hz 81213 (64 B50M8).180Usi ng
th th f 1,2, 4- di I 3- I
chi o de. [0l P T G L O e T ami doxi e (137 mo. & mol) in
pyridine (1 m.) were heated at reflux for 4 hours. Standard work up
af forded 200 ng (79

Lyt - o (3o fo A RebyRidyD s-G-fuarphenyD b bt omadigle @R o £1 - 1B gave

mz (rel. int.) 253 (M+, 100), (3), (3), 135 (74), 133 (90), 92
(27), 78 (29), 77 (32), 64 @7/@
N=-Q

15
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-fluorobenzoyl

chloride (122 gL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated at reflux for 16 hours. Standard work up afforded 176 mg (73%) of 3-(2-
pyridyl)-5-(3-fluorophenyl)-1,2,4-oxadiazole: mp 88-98 °C; GC/EI-MS gave m/z (rel.

20 int) 241 (M, 95), 211 (5), 120 (100), 107 (13), 95 (30), 90 (21), 78 (27), 75 (19), 51
(15).

3-(2-PyridyD)-5-(3-methylphenyl)-1,2,4-0xadiazole (B9)

@\i"\ya
") "

25 Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-toluoyl
chloride (264 pL, 2 mmol) and pyrid-2-ylamidoxime (274 mg, 2 mmol) in pyridine (1 mL)
were heated in a sealed tube at 200 °C for 2 hours. Standard work up afforded 387 mg
(82%) of 3-(2-pyridyl)-5-(3-toluoyl)-1,2,4-oxadiazole: mp 127-128 °C; GC/EI-MS gave
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20 (23), 63 (23). 3-(2-Pyridyl)-5-(2-chlorophenyl)-1, 2, 4- oxadi azol e (B5)

cl N O Using the general procedure for the synthesis of 1,2, 4-oxadiazol es,
2- chl oroben»yb1/1283 chl oride (12714L, 1 nmol) and pyri d- 2-BCEUSEAI6Se (137
ng, 1 mmol) in pyridine (1 m.) were heated at reflux for 4 hours. Standard

wor k up aff (+0

pyridyl) - 5’"}(%2(SJ hfno? M( )Jl% gfz%l%z(} 917582()I120 (6r§].))’ !9137-82)’&1 @’é’qﬁg)’g’gve mz
(rel. -ZG(SWGSJ(ZZG)ZGZDBCT/ Us00/ 22618 int.) 257 (M', 76), 259 (26); 227
(4), 139 (11), 120 (100), 111 (21), 90 (27), 78 (35), 75 (29), 51 (21).
3-(2 Pyridyl)-5-[3-(trifluoronethyl)phenyl]-1, 2, 4-oxadi azole (B6) nk t~~ 5
N-O CF3 Using the genegqh,pgﬁa ggwiqupﬁ{hgq)bpzmmlg (310)11 2, 4- oxadi azol es,
3- (trifluoronethyl)benzoyl l'oride 1)

pyri d-2-yl am doxi me (137 ng, 1 mml) in
reflux for 16 hours. Standard work_up aff
3-(2-pyridyl)-5-[3-(trifluoronet he yI] , 4- oxadi azol e: np 116- 118
C, GC/EI-Ms gave miz (rel. int.) * 272(7) 173 (6), 145 (25),
120 (19€0), 90 (20), 78 (23), 51 (11). N30(2 Pyridyl)-5-(3

fl uor ophenyl)

for the synt hei‘?%nﬁ) O)l(geglle P ‘ggéfp’égg: 5°§’(§U$ bgﬁt heiﬁ@?ﬂqralldgz{g%?gf]AL 1

mol ) and ghdridé-(250' kBN ﬂﬁﬁﬁl d amiboXiie )137 anhﬂd)l th fykidide) (1 MEY
heat ed at refrl ux( fo}r‘ 16 ouyrrf1 2grd wor k (up a or dedﬁlﬁg} ((73% of

3-(2- pyriwene)heated 3n faj m@p@p@@@o FCofon 3obous. a Standard rpork gipodffapdediy me. V5
gave ¢ (ek) of 9. Bdy2dhy (MRl 2 Ehaeibe: hpisbARloc: 168 gait

3- (2- PYO i dplz)(rdl- {n3.) 1288 IEW*p178); 105 (), 269 (8B adiA¢iODE 13BI)2), Q27 KE6), 126 (29),
105 (23), 78 (14), 51 (14).

3-(2-Pyridyl)-5-[3-(trifluoromethoxy)phenyl]-1,2,4-oxadiazole (B11)

oL,

15 Using the pgeneral procedure for the synthesis of 1,2,4-oxadiazoles, 3-
(trifluoromethoxy)benzoyl chloride (220 mg, 1 mmol), and pyrid-2-ylamidoxime (137 mg,
1 mmol) in pyridine (1 mL) were heated in a sealed tube at 200 °C for 3 hours. Standard
work up afforded 175 mg (57%) of 3-(2-pyridyl)-5-[3-(trifluoromethoxy)phenyl]-1,2,4-
oxadiazole: mp 86-88 °C; GC/EI-MS gave m/z (rel. int.) 307 M*, 73), 277 (3), 222 (3),
20 189 (6), 161 (5), 120 (100), 78 (21), 69 (17), 51 (10).

3-(2-PyridyD-5-(2,3-difluorophenyl)-1,2,4-oxadiazole (B16)

F
F
@\(”\7/\@
\N \
N-O

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2,3-
25  difluorobenzoyl chloride (124 pL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in
pyridine (1 mL) were heated at 100 °C for 16 hours. Standard work up afforded 158 mg
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-O Me 25 Using the general procedure for the synthesis of

1, 2, 4- oxadi azol es, 3-toluoyl <chloride (264 &, 2 mmol) and E rid 2

yl ani doxi nWO@32fy, 2 mol) in pyridine (1 nmL) were heBFEY %ﬁzﬂsseal ed
tube at 200 C for 2 hours. Standard work up afforded 387 ng (82% of
3-(2-pyri 5£3-£23p 3 lalqlcﬁadﬂ%lelzﬁ 112@1@1 °@C/(§¢fHY5 ave
Sov v ol T Rl digkottp gé?gel 100) 2%& Y 507
(8), 120M$gave m/afrel.2ny) 259 (M*28Y), 239 (3)2898 (4?814’(912) 1 5(1Q026)1 3@)(

3-(2- Pyrlii%I.)s{?‘tg]‘?lr@ thyl)-1, 2, 4-oxadi azole (B10) 1\ 5 NO Using the
gener al ted or the synthesis of 1,2, 4-oxadi azol es, 1-napht hoyl
chloride (150 L, 1 mmol) and pyrid-2-ylam doxinme (137 ng, 1 mml) in

pyridine (1) vgre healed i Guscabed s ALl oy 3 nour

3-(2-pyridyl)-5-(21-naphthyl)-1,2 4 oxadF zole: np 132-136 C, GC/ El-MS gave

10 Mz (rel. int.) 273 (M+, 75)¢ 5§‘ 9 (88), 153 (100), 139 (12),
127 (66), 126 (29), 105 (23), S 4) . |
3-(2-Pyridyl)-5-[3-(trifluorome hoxy -F1, 2, 4- oxadi azol e (B11)

Q %XOCF, 15 Using the general 0 for th f

1, 2, 4- oxadi azUP’é&gt@ (gF‘? I@G?‘i?ﬁ‘é‘?h %y)tﬁeerﬁlﬁws“gh? orl’gg’o(%%o}?ﬁ 2 1mol ),
and pyri diffio¥d Péﬁléﬁ‘de((l@i uIT0 1 mudolyaed ;?ridru-ﬂmidéxm (137 mig) 1weaned) beat ed in

a seal ed tube at 200 C for hours. Stan wor k up afforded 175 rrg (579%
of 3- (2 pyrididgK) nﬁa)[‘&l’(%theﬂbtll ablOMhEE erx 1§ penspy | Standard workd;paeﬁf%rﬁléﬁ é:Cnp 86-88

) ST St bl i €5 g 12
5- (2, 3- difel. usy) 2phrEMY| 1)1 229 )p228l{4pzB1(18)3180 (106), H3-(28), Y0 (RHT/8 (27),
51 (14).

3-(2-Pyridyl)-5-(3,5-diﬂuorophenyl)—1 2,4-oxadiazole (B18)

\

15 N—O
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3,5-

difluorobenzoyl! chloride (1.25 mL, 10 mmol) and pyrid-2-ylamidoxime (1.37 g, 10 mmol)
in pyridine (5 mL) were heated in a sealed tube at 200 °C for 4 hours. Standard work up
afforded 1.2 g (46%) of 3-(2-pyridyl)-5-(3,5-difluorophenyl)-1,2,4-o0xadiazole:  mp

20 115-119 °C; GC/EI-MS gave m/z (rel. int) 259 (M*, 100), 229 (4), 228 (5), 141 (9), 125
(13), 113 (30), 90 (19), 78 (27), 63 (23), 51 (15).

3-(2-Pyridyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole (B21)

|
~N
N—O
25 Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl
chloride (165 mg, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated at 100 °C for 72 hours. Standard work up afforded 158 mg (64%) of 3-(2-
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Usi ng the general procedure for the synthesis of 1,2, 4-oxadiazoles, 2,3- 25
difl uorobenzo%l chI oride (124 L, 1 mmol) and pyrid 2-ylam doxine (137 ng, 1
nol ) in V (1 m.) were heated at 100 C for 16 houPSTUSPUASE, 4 wor k
up afforded 158 rrg -28 WD 01/12627 PCT/ USQO 22618 (61 % of

f/rs (2-pyr Irﬂ ﬂwidyi)&(ﬁcﬁnobﬁehylm mo:hemdia)zoﬁ ng mmbz azplél@cfsnias ?velﬂﬂzl(%l G% g' -
113°(26) mgb&‘i M, go) 7(%34)")’ 159 (? )20%%80)’( tha 5102 B, ') M 107 s 11

3- (2- Pyri gy )51%30), 5-di f1 uorophenyl ) -1, 2, 4-oxadi azol e (B17) F NOF Using
the general 'procedure for the synthe5|s of 1, 2, 4- oxadi azol es, 2, 5-
di fl uorobenzoyl chloride (124 p.L, 1 mol) and pyrid-2-yl am doxi me (137 ng,

\l/\/o?Tkm{Jp :an[]f oréreljdg]?zﬁ%@%rl dyrw@gﬁpgﬂglﬁyl}ﬁbdr oj“geny% @%84 g;gg?g;& e:

mp 120-126 C, GO/ EI-MS gave mz (rel. |nt)on@59 (Mr, 91), 229 (5), 228 (4),

141 (13), 120 (100), 113 (25) (23), 78227), 51(14). 3-(2-Pyridyl)
5- (3, 5-di fl uorophenyl)-1, 2, 4- ox%@ag?\ g 01:16 IS F he general
procedure for the synt heS| s of I, 4\oxadirazeygs, 3,5- Using t

di fl uorobenzoyl chloride (1.25 m, 18~ ?mDI) and pyrid-2-yl am doxi ne (1.37

g, 10 mvol) iDsifyrihei Benerdl @tacemeefd}ea&ee cyht!heﬁs syl 162] 4lonhBazdles 208)5C for 4
hours. Standard work g afforded 1.2 % of
3- (2- pyr i S¥neshosyhenzoyl ghloride, (2901Rag 4 pml ?nﬂpa;e&arsd%@enmﬁﬁl%mmsm@) c

?53'3)'5' - ﬁ?’ﬂl dmezg(r%ggwef%e)a}eg% 16@"*@: f%g% hg%%g gé)dgrdzé&lg(y@ %fﬁ?rééd 5% -

5-( 3- &Qanmgk(é’ﬂ%l) Jof 13-@-pyrislyeh- &ﬁﬂmdtmyphepﬂb -1 2Ckixadidzolds | mp 145e14Beh€r al
(165 o, - SrHH Tty it ind e frio DR %318, 78 i@ iB s ifoaiid (1°
?16)4% vv(e;][ egj?ze,zzimemm 90 010) C78 (@5),763 19))r53 (199t andard work up afforded 158 ng

3-(2-PyridyD-5-(2,3-dichlorophenyl)-1,2,4-0xadiazole (B25)

ct !
O\(N\
=n" "\
N=O

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2,3-

15

dichlorobenzoyl chloride (209 mg, 1 mmol) and pyﬁd—2—ylamidoxime (137 mg, 1 mmol) in
pyridine (1 mL) were heated at 100 °C for 48 hours. Standard work up afforded 236 mg
(81%) of 3-(2-pyridyl)-5-(2,3-dichlorophenyl)-1,2,4-oxadiazole: mp 128-133 °C; GC/EI-

20 MS gave m/z (rel. int.) 291 (M™, 66), 293 (43), 256 (6), 173 (10), 145 (11), 120 (100), S0
(19), 78 (27), 51 (14).

3-(2-Pyridyl)-5-(3-chloro-5-cyanophenyl)-1,2,4-oxadiazole (B26)

= N\
N \ cN

N—-O
25 3-Chloro-5-cyanobenzoic acid (0.82 g, 4.97 mmol ) was treated with a solution of
oxalyl chloride (10 mL of 2.5 M in dichloromethane, 25 mmol) and a catalytic amount of
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pyridyl)-5-(3-cyanophenyl)-1, 2, 4-oxadi azol e: np 148-149 C, GC/ El - M5 gave
mz (rel. woo12248 (M, 85), 218 (5), 130 (6), 120 (100pCcTAsew/22618, 102
(28), 90 (26), 78 (37), 75 (19), 51 (30). 5

81(56Py[Jlsq%M?ﬁ] {hgenera proce%?@ﬂf%sl%ﬁm %g'gtlzs ?F&%%g)f% oxaguazol es,

3,5- di net’]’imxmesszu;dlylctbﬂlmdedwaa( 2&0oveg, mlvaamlt)) affoatd Brclilorob-gytanohietzoyl e
(137 mg, 1 m% in pyridine (1 m.) were heated at 100 C for 72 hours.

St andard 8189 aff orded 210 10 ng (74% of

3-(2- pyrldyl) 5-(3, 5- dlnethoxyphenyl) 1, 2, 4- oxadi azol e: 145-148 C;

GC El - gave niz (rel. int.) 283 100) 253 g—g) 165 (69), .163 (19)
137 (36)_, 122 Usizg)the geperal mcedtye fferlté«; synragsis of 1,2, 6gxqdiagples cthe 3-ahjoro-5-

S (2- Pyt dylaoveidogs anidhihlaad G hnbofintt” (682047 & Sukdi2%) cquifalenf) it N-©
Usi ng the general  procedure for the synthesis of -1, 2, 4-oxadi azol es, 2,

di chl or obeyrdipe (ihih)rwedkhe(afbﬁgn agealdd thbepdt)1781G for/4 hotrg- ﬁhadardwqrhup éﬂ:B? rrg,
&DT;DL% ;n %-?%@hzaé\' g fzﬂjn 31‘ (i[\)’z\%rﬂe#orgeue 950a ;[nglag%? ofof( 2-pyri y r58(3-c1? 0r05" d

3 (2 pyri dydnophenyd-132, dlﬁmlthMI)Ms gavélm@at ait91282 (M7, 196, 283 (®), GC/ El

2,0 5ol s o by o Rty o >0 (0 19 (10 1

Pyridyl)-5-(3-chloro-5-cyanophenyl)-1, 2, 4-oxadi azole (B26) G O :ACN 25
3- Chl or o- 5- cyanobenzoic acid (0.82 g, 4.97 mmol ) was treated with a
sol ution of oxal %(Zfﬂﬂrtﬂwcﬁs(%ﬂ@mﬁwmﬂ)ﬂﬂ,ﬂﬁmh@ﬁhne 25 mol )

and a catal ytic amount of -30
O\(\

N—O

3-Fluoro-5-cyanobenzoic acid (2.5 g, 15.14 mmol ) was treated with a solution of
15 oxalyl chloride (30 mL of 2.5 M in dichloromethane, 75 mmol) and a catalytic amount of
N, N-dimethylformamide. The reaction was stirred at ambient temperature for 2.5 hours.
The excess oxalyl chloride was removed in vacuo to afford 3-fluoro-5-cyanobenzoyl
chloride.
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-fluoro-5-
20 cyanobénzoyl chloride and pyrid-2-ylamidoxime (2.076 g, 15.15 mmol, 1 equivalent) in
pyridine (5 mL) were heated in a sealed tube at 175 °C for 4 hours. Standard work up and
recrystallization from 2-propanol afforded 1.5 g (37%) of 3-(2-pyridyl)-5-(3-fluoro-5-
cyanophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.) 266 (M*, 81), 267 (13),
235 (5), 132 (12), 120 (100), 100 (18), 90 (18), 78 (35), 51 (20).
25
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WO 01/ 12627 PCT/ US00122618 N, N-di net hyl f ormam de. The reaction was stirred
at anbi ent tenperature for 2.5 hours. The excess oxalyl chloride was
renmoved i n wasumi2zszy af f ord 3-chl oro- 5- cyanobenzoyl chl ori gerusSookséing t he
general procedure for the synthesis of 1,2, 4-oxadi azoles, the 3-chl oro-5-

Cy oy ol o e B ey SR A e B 175 c ror 4

hours. Standard work up and recrystalli zatlen from 2-propanol afforded 250
mg (199 of 3-(2 pyridyl )-5-(3 ch 0- 5- ophenyl) -1, 2, 4- oxadi azol e:
GC/El-MS gave mlz (rel. int. @( 83 (18), 10 284 (34), 251
(4), 136 (10), 120 (53), 100 (10)S™ o 6)
3-(2-Pyridyl)-5-(3-fluoro-5-cyanophen ')° 1 2, 4- “oxadi azol e (B27) NOCN

3- Fl uor o- 5- Cyam@rﬂa?dls&ma&bé’nz()% a%1:9(40@§n$142 ﬁ"ﬁ%&l} ﬁ@gf%&?@%ﬁﬁt \dibtich dh of

solution of 15 oxalyl chloride (30 M1 orone ane,
mol ) and exalyhchlpsidé ¢4.amiunf 2.5fM iN Mldnrqmctha}def dt Hamindd and Iae:atab'actahmnnwvas

stirred at rer 5 hour ss oxal r| de
was re%ove W@@cﬁﬁ@ﬁ grd g a%g?% g i?‘éfﬁSbf’gn% ‘EXHP%IP'?‘ forué ng t he
gener al prlmosdu’i[‘he fmcesshex&lylntchlbsuds whs Irefiodedodiadivaue! &5, affob® Bcilbrrs-o- 5-

20- cyanobe z :lorl de and pyrid-2-ylam doxinme (2.076 g, 15.15 mol, 1
equi val entlft em&y Flblf"ﬁ ‘(5 mL) were heated in a sealed tube at 175 C for 4

hours. Standar djsp the $Bnedlrode@ireyrdt ale! syg@bdiOsr 1,0 Ad:AdisS ed 1.5
g (37% of_3- 2_%}1}“% 1)-5 Cbr%f | uor o- e"-Schyano hf ?/m)”al 2, %agga%?gég_g

GC/ El - V5 dHpeobenzoyl chloride pp )pyzr@ﬂ-ylnmldosm)e (m?mg,lzp murd5 l(sgmvamara 13112)

pe Ustor 2B e L) vl hedta ind e e B iR o 4 et Aundi a3 o

(B28) N- Oré?tryﬁalﬁﬁltmncﬁ'ﬁn f2-propaiok mffoided 250 dng m)ncﬁ 3«22-Byﬂmj-5-(3aaﬁoﬂotszat ed

\imlt g ﬁngf)l) t | O &)a} gxlé?*/aglaaﬂﬁ ﬁij[(ggl—{sé gave mP (reﬁ int.) 27%(dLC§|9)OrZQ7geglg;in

277 (29), 129 (26), 120 (100), 109 (7), 90 (20), 78 (31), 51 (14).

15 3-(5-Chloropyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole (B29)
7
\N\ \NY@
N—0O CN
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl
chloride (675 mg, 4mmol) and 5-chloropyrid-2-ylamidoxime (686 mg, 4 mmol) in pyridine
(5 mL) were heated in a sealed tube at 175 °C for 4 hours. Standard work up and
20  recrystallization from 2-propanol afforded 357 mg (32%) of 3-(5-chloropyrid-2-yI)-5-(3-
cyanophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.) 282 (M*, 85), 283 (14),
284 (27), 156 (31), 154 (100), 112 (19), 102 (30), 76 (28), 64 (13).

3-(5-Fluoropyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole (B30)

F/ \
NS
25 N—O
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl

chloride (0.534 g, 3.2 mmol) and 5-fluoropyrid-2-ylamidoxime (0.5 g, 3.2 mmol) in
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5 of N, N-di nethyl formam de. The reaction was stirred at anbient tenperature
for 2.5 hours. The excess oxalyl chloride was renoved in vacuo to afford

3-chl or o- 5-WPRYRbenzoyl chloride. Using the general proRCkfUs082368% t he .
synt hesi s of 1,2, 4-oxadi azol es, the 3-chl oro-5- quorobenzoyI chl ori de and

bt ¢ hoat BTG D) el helly iy gl ol 1PN KGR Al Spdith SN AR [0 ™)

recryst al tecoyatallizationr fmm22—pmpmuh Giffoedef] 0370e|dg 343% )'rgf Gamompynd-z-yl)-s-(}

o 2 DL ol - Stagitolel, ORI Bis )z G n5 368 42, fooy SR gl %S

(7), 90 ( ?33)(80)7&143@)) 105198,196)(22)1 56 (17), 57 (8).

3-(5-Chl oropyrid-2-yl)-5-(3-cyanophenyi)-1, 2, 4-oxadi azole (B29) C [/ =~ ~\
N-O C¥ Usi ng the general procedure for the synthesis of 1,2, 4-oxadiazol es,
3- cyanobenzoyl (BIP-. _ qf&&\‘lﬁdzﬁ[ phan doxi ne
(686 ny, 4 5Cﬁrl1lgp g ;ﬁ “Were g?%lgﬂlhh a sea int u)be at 175 C

for 4 hours. St andard Work up and 20 recryst
af forded 357 ng (32% of 3-(5-f&h
cyanophenyl) -1, 2, 4- oxadi azol e: mz (rel. int.) 282 (MW, 85),
283 (14), 284 (27) 156 (31), 1 dnl9), 102 (30), 76 (28), 64
(13). 3-(5-Fluoropyrid-2-yl)-5-(3- cyanophenyl) 1, 2, 4-oxadi azole (B30) [/ f
F'N 1\ 25 [3-Fluéis-3-syangbeniric geid €1.0lg, ﬁrmmddwaetrémd wihie a syintioresf oxabil

5. 11 uor o GHSATS it Ve ciehlorgmedans, Hflaanoh Ad'a Saualis? oo A
PCT/ U0/ @rbrh$iforiatiidl. NEhd Peablion W&Y Rirleaddt Qehbieit @enfpeabiE férhs mhrsl TheC for 4

hours. Standard work up and recrystallization from 2-propanol afforded 370

ng (43 ojexesss gxaly. thqa@radwmrmvzdm vacya tozafferd 3rfiorredrgyanbanzoylehloridai azol e:

GC/ El - M5 gave 3fal 14 (8),

102 (19), J.% tﬁé géx%eid%;ﬁ' c%g\ﬁ'? q’s)r(% syttiisls of267, 4okQdiazoleh 3 the (Bfdoro b
cyanbenzoyl chloride (1.1 g, 6 mmol) and 5-fluoropyrid-2-ylamidoxime (0.93 g, 6 mmol)

al i zati on from 2-propanol
| )-5-(3-

in pyridine (5 mL) were heated in a sealed tube at 175 °C for 4 hours. Standard work up

15  and recrystallization from 2-propanol afforded 0.41 g (24%) of 3-(S-fluoropyrid-2-yl)-5-(3-
cyano-5-fluorophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.) 284 (M*, 100),
285 (16), 253 (2), 138 (99), 120 (23), 108 (16), 96 (25), 82 (15), 57 (11).

3-(3-Fluoropyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole (B32)

. (3
&
< \"k
20 N—0 o
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl
chloride (107 mg, 0.64 mmol) and 3-fluoropyrid-2-ylamidoxime (0.1 g, 0.64 mmol) in
pyridine (5 mL) were heated in a sealed tube at 175 °C for 4 hours. Standard work up,
silica gel chromatography, and recrystallization from 2-propanol, afforded 32 mg (19%) of
25  3-(3-fluoropyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.)
266 (M*, 75), 267 (12), 138 (100), 114 (11), 102 (19), 96 (17), 76 (16), 57 (5), 51 (5).

-33-



5 3-(5-Fluoropyrid 2-yl)-5-(3-cyano-5 fluorophenyl)-1, 2, 4- oxadi azol e (B31)
F N-O CN 3- Fl uor o-5-cyanobenzoic acid (1.0 g, 6 nmol) was treated with a
sol uti on of YWX¥A627 chloride (12 nL of 2.5 Min di chl or oneRFEU02208 o] )
and a catalytic amount of N, N- 10 di nethyl f ormam de. The reacti on was
stirred at anbi sms-mﬂmsvﬁmztﬁ)-sqs,saiﬁeﬂﬁummngm,z;mmaméws) chloride
was renoved in vacuo to afford 3-fluoro-5-cyanbenzoyl chloride. Using the
general procedure for the synthesis of 1,2, 498%adi azol es, the 3-fluoro-5-
cyanbenzoyl chloride (1.1 g, 6F and 5-#ANjoropyri d- 2-yl am doxi ne (0.93
g, 6 nmol) in pyridine (5 nL) @hﬁ@k @ seal ed tube at 175 C for 4
hours. Standard work up 15 and recfyst | zat i ome f rom 2- propanol afforded
0.41 g (24% of 3-(5-fluoropyrid-2-yl)-5-(3-

cyano- 5- f | uor opfsingy | the 1general oprodédure| tor &€/ BynthdSisgaf e 1,3, 4-oxadizoles,nt3,5- 284

(15) 57 (dmphids/obly, Racia 108 0 6 imhon 450 st ibonyridd viambdontete, (78 ey o
(B32) § .0\ .minol} in2fyridife W Wdi)n@erehkaganar & lseddsd a6 Ut €1750¢C tibe 4SHedrhiesi s

of 1,2, 4-oxadi azol es, 3-cyanobenzoyl chloride (107 ng, 0.64 mmol) and
3- f | uor opy¥endard Woski W xsiHea gel chrgmatogmphymend reerystydlization nfsoms 2prpanelr e

heated in | egyt 5 foOrs 51.9#:,’__ anday ' sisl jca gel
chr omat ogrﬁéi;) §eﬁ a%%j #E%rf/(g%% Iiog:at?gsnﬁ‘flro @%%%ﬁg&m%g%yléz,Zn% (19%
of 25 3- ( Ixhdiacsle p GICO/BI-MSygayve H1/f ek \imtaiHeM1,)100), 302 (tRad65 ¢41) 2137023 - MB
gave M z ({H8lmami 40), 267 (12), 138 (100), 114 (11), 102
(19), 96 (??)‘?”7?&E@)?’P@‘}S'(’@)Qi)sl (5). -33 WD 01/12627 PCT/ USOQ 22618

3- (5-H0uoropyrid 2-yl)-5-(3,5-di net hoxyphenyl)-1, 2, 4- oxadi azol e (B33) Ow
NI IN; 1 NO Owe, U] t he l(;neral rocedure for the_synthesis of

N oxadi o o3-EMethoxypy1E35n)75- Reyanopheny)1.3,4-oxadiazole (534

~0a
=N \N\ cN

N—O

1

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl
chloride (79 mg, 0.47 mmol) and 5-methoxypyrid-2-ylamidoxime (79 mg, 0.47 mmol) in
15  pyridine (2.5 mL) were heated in a sealed tube at 175 °C for 4 hours. Standard work up,
silica gel chromatography, and recrystallization from 2-propanol afforded 59 mg (45%) of
3-(5-methoxypyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel.

int.) 278 (M*, 100), 279 (16), 150 (56), 128 (7), 107 (21), 102 (17), 80 (12), 64 (5).

20 3-(2-Quinolinyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole (B35)
-~
N
& [V
N \_2 “cN

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl

chloride (68 mg, 0.41 mmol) and quinol-2-ylamidoxime (75.9 mg, 0.405 mmol) in

25  pyridine (0.5 mL) were heated in a sealed tube at 165 °C for 22 hours. Standard work up,
recrystallization from ethanol, and solid phase extraction (SPE) afforded 23.7 mg (20%) of
3-(2-quinolinyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole. *H-NMR (CDCl), & (ppm): 8.62 (s,
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di met hoxybenzoyl chloride (0.10 g, 0.5 mml) and

5-fluoropyrid-2-ylam doxinme (78 ng, 5 0.5 mmol) in pyridine (3 nL) were
heated i n a weai/me7t ube at 175 C for 4 hours. Standard wordcTvyspo/ss6is ca gel .
chromat ography, and recrystallization from 2-propanol afforded 94 ng (62%

of 3-(5-fl r y t

G0/ B B ook Bt A e a A pALE TRSTRORTY iy 780 BT C, 8. o)
122 (27), ‘9.64(t15H). 77 (11) 63 (12). 10 3-(5- Met hoxypyrl d
2-yl)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e (B34) MOO N-O CN Using the
general procedure for the synthesis of 1,2, 4-oxadiazoles, 3-cyanobenzoyl
chloride (79 - oram BYBicyaroph [¢) ng, O0.47
mmol) in 15 @ﬂ"g'.l‘?g’ (2.5 Gt]W}e‘?re hhp?%d (I lr:ga segl?jéndﬂtube aga%%% Cfor 4
hours. $tandard work up, si I i ca gel cHPB3®at ogr aphy, and recrystallization
from 2-propanol afforded 59 nmy (45 % pf

3-(5-net hoxypyrid-2-yl)-5-(3-c¢c nyl)-1 4- oxadi azol e: GO El - M5 gave
mz (rel. int.) 278 (M+, 100), N,\ RO 4 56), 128 (7), 107 (21), 102
(17), 80 (12), 64 (5). 20 CN

3-(2- Qi nol nyl ) - 5-(3-cyanophenyl ) -1, 2 4 oxad| azole (B35) ?irQN Using the
general pr ocedllfsmgfthc gereea! pyovethoes ifer thé synthasnuﬁﬁaﬁﬂ—axaﬂmzeles,gi—cygaammo I

' 25y ArHE (68 580 el el sflor s R Rt s e, 165

hours. St anglag.doyvairol) pyﬁaﬁé YG5ahl) %efd Ruelirin edhalkangbe a1 «@lfbd2phase
extraction SPE% af forded 23.

S 5200 b o, | Stamar gL pase oxtroesion {SBBLAErdegh 45,0 e BB of 35
%, B OSSR e ot 5
1

H . 3-(3-(ChiQ)0s fppm): 8.99 (s, 1H), 8.57 (s, lH), 8.49 (d, 1H), 8.19 (s, 1H), 7. 92 (d 1H),
[

i fluoro rid-2-yl)-5-(3-cyanophenyl 1, 2, 4-oxadi azole 5 (B36 d
AR L By, yl)-5-(3-cyanophenyl) - (B36)

15 3-(2-pyridyD-5-(5-chloro-2-methoxypheny))-1,2,4-oxadiazole (B37)

e,

5-Chloro-QO-anisic acid (187 mg, 1 mmol) was treated with a solution of oxalyl
chloride (1.5 mL of 2 M in dichloromethane, 3 mmol) and a catalytic amount of N,N-
dimethylformamide. The reaction was stirred at ambient temperature for 2 hours. The

20 excess oxalyl chloride was removed in vacuo to afford S5-chloro-2-methoxybenzoyl
chloride.

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 5-chloro-2-
methoxybenzoyl chloride and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated at 115 °C for 17 hours. Standard work up, and silica gel chromatography

25 afforded 49 mg (17%) of 3-(2-pyridyl)-5-(5-chloro-2-methoxyphenyl)-1,2,4-oxadiazole.
'H-NMR (CDCk), 3 (ppm): 4.00(s, 3H), 7.03 (d, J= 8.9 Hz, 1H), 7.42-7.47 (m, 1H),
7.50 (dd, J=8.9 Hz, 2.8 Hz, 1H), 7.87 (ddd, J= 1.4 Hz, 7.4 Hz, 8.2 Hz, 1H), 8.22 (d,
J= 8.2 Hz, 1H), 8.28 (d, J = 2.4 Hz, 1H), 8.84 (m, 1H).
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, N CN Using the general procedure for the synthesis of 1,2, 4-oxadiazol es,
3-cyanobenzoyl chloride (66 ng, 0.40 nmol) and .

3- chl or o- 5- twobingszonet hyl pyri d- 2-yl am doxi ne (96.5 ngy, OpéD/Bsowméil i n

pyridine (0.5 nL) were heated in a seal ed tube at 165 C for 22 10 hours.

St andard work up angl(ZSoI |8Iyuog?i§ £mt a%trﬂh%ﬂyl ?%E‘l-o e&ﬁ?. 9 ng (33% of

(3 chloro-5-trifluoronethyl pyrid- 2- yI) 5 3 (Dﬁanophenyl) 1, 2, 4- oxadi azol e.

"H-NVR (CDC13), S (ppm: 8.99 (s 849(d 1H), 8.19
(s, 1H), 7.92 (d, 1H, 7.72 (t, pyrldyl) 5-(5-chl oro2
nmet hoxyphenyyl ) -1, 2, 4- oxadi azol e 7\ N- O cl

5-Chloro-Oanisic acid (187 ng, 1 rrm)l Was treated with a solution of

oxalyl  chlori dﬁaﬁimémmeyuaﬁm?c Mnd (lsd':&éﬂl%ﬂ tvtb@%%ateémﬂal songtoel R oAl ﬁvﬁ' ytic

anount of N, N- |rrethylforrram e. The reactlon was stirred at anbien
t enper at ur@lmﬂe A.hals of 2Mein2diclderomethans, a3 pimalhhagd 2 hatalysic ameot efl NN- vacuo

' . Usi | pracedure
For “the oy dyRortamle’, (e RERER s itellds SBrvictk KbAire 0 . Bk B
chl ori de amteqs;oxalgﬂ aﬂ%ﬂd;nwmiaxmg\tzed(zﬁ&&’cwgo aflfommﬁ-)ﬁﬂadlhwllsixﬁoﬂe:r(oﬁd&) wer e
heated at 115 our,s , a
cﬁ?o(rarat ggraphyq%%n%f ebrgalé%ahgmﬁﬁ‘? %6 ‘F%ls of 1,3 4-oxadiatbles, the 2,3-
pyridyl) - 5d1ﬁ1'éth©f@&bbhiby2clﬂ6hh@dﬂdﬁi}ﬁﬁéd _QHZadmﬁxlﬁreqx Z‘P'nﬁnol) ldeMﬁ. @Dﬁ? ‘od

00 3 , .47
OB oy O hamtod g 115 3Ckfor (1 = Seindargiovork. up s sibice SokrohrorbtonEIe?. . o

Dot el el R 82 ) o 5ot (o mubtlhentile o anadefl 1207
(B38) Owve Mo OX
3-(2-pyridyl)-5-(2-chloro-5-methylthiophenyl)-1,2,4-0xadiazole (B39)

D

2-Chloro-5-methylthiobenzoic acid (182 mg, 1 mmol) was treated with a solution of
15  oxalyl chloride (1.5 mL of 2 M in dichloromethane, 3 mmol) and a catalytic amount of
N,N-dimethylformamide. The reaction was stirred at ambient temperature for 2 hours. The

=

excess oxalyl chloride was removed in vacuo to afford 2-chloro-5-methylthiobenzoyl
chloride.
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 2-chloro-5-
20  methylthiobenzoyl chloride and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated at 115 °C for 17 hours. Standard work up and silica gel chromatography
afforded 250 mg (82%) of 3-(2-pyridyl)-5-(2-chloro-5-methylthiophenyl)-1,2,4-oxadiazole.
'H-NMR (CDCls), 8 (ppm): 7.37( dd, J= 2.4Hz, 8.2 Hz, 1H), 7.40-7.50 (m, 2H), 7.89
(ddd, J= 1.4 Hz, 7.4 Hz, 8.2 Hz, 1H ), 8.05 (d, J=2.4 Hz, 1H), 8.23 (dd, J=2.2 Hz,
25 8.0Hz,1xH), 8.85 (m, 1H).
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N- O 2, 3- Di met hoxybenzoic acid (182 ng, 1 mmol) was treated with a sol ution
of oxalyl <chloride (1.5 nL of 2 Min dichloronmethane, 3 mml) and a

catal yti c syooaante2ef N, N- 5 di net hyl f ormam de. The reacti eocTwseo/22618red at .
anbi ent tenperature for 2 hours. The excess oxal yl chloride was renoved in

{or the synt hosi s oGPPI phsimaitenphet So-oxsih A8 010001 Ol or e

and pyrid-2-yl am doxi me (137 pg 1rrm)l in pyridine (1 nL) were heated at
115 C for 17 hours. Standard{woNk @‘ i gel chromat ography 10
afforded 120 ng (42% of =N

3-(2-pyridyl)-5-(2, 3-dinet hoxyxyph"érﬂll) 1,2, 2%xadi azol e. 3-(2
pyridyl)5-(2 Cgmhgﬁn%m hy+id;(zqm§gyﬂ 0 mimad) éva@mﬂwmhea §dBRfh ofCoxalytN- ti \

1 NO SMe 2-Chloro | obenzoic acid (182 , 1 nmmol) was treated
with a schloridegl.6fmL 1 bMledwbmrmmthme( 3. Bmal) ap azcawytw gneust of ¥t hane, 3

nmol ) _an a unt t was
Sti rréd g’l‘m%fﬁﬁ %ngf 51 7P % OPOWSZ '&(%éuﬁ‘raé@fﬁ’ﬁﬂg E%S%gig%t %)%?F{aﬁﬁghl}lgrl de was
r ﬁrmved 'eﬂtlzééﬁﬁ*hqmtgﬁloﬁﬁﬁ %@lreﬁnovbﬂ ormcﬁoh toedftoyd BJpheximylmnydyl clr‘lhhdn i de. Using

t he genera rocedure for _t nt hesi 4-0 azal e

2- chlgoro 5- FZ) SWSt the erneslcR e HPbr Eiesy&&‘&s‘f)y?fl 3%9’?3?#%8% ﬂ}? 137 my,

1 mol) i &2 Waatiasking (1575mg 1 efmol icine Gt AOylar d
wor k up %fMP?I ca gcgibﬂglﬁzagdb?égrggﬁ‘h aff(gr dedEZSO rrgyl(% A

of
3- (2- pyr iwkyd heded in atseadedvinl grernight afi bidhiGyy | Stanglard workiep pHorded 118 mg NVR

78 10 gt K58 d 0y >#§f—%%wg%5€%?é ’%*%fmw&s@@dwﬂsﬂ*%ﬁ e, Ty Bl 23

(dd, J22Hz 25 8.0 Hz, 1 x H), 8.85 (m 1H). -36V\001/12627
EI:C-II\-I/ UgOCYN_ZéGéB - 3-&2-1’%&)"]9-%-(}a—benéo%lphgtl;]ﬁ{]i))éyfp Mlelmgl)4 oxadi azol e (B40)

3-Benzoylbenzoic acid (226 mg, 1.0 mmol) in dichloromethane (1.5 mL) was

15 treated with a solution of oxalyl chloride (1.5 mL of 2 M in dichloromethane, 3 mmol) and
a catalytic amount of N,N-dimethylformamide. The reaction was stirred overnight at
ambient temperature. The excess oxalyl chloride was removed in vacuo to afford 3-
benzoylbenzoy! chloride. |

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-

20 benzoylbenzoyl chloride and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
were heated in a sealed vial overnight at 110 °C. Standard work up and filtration through
silica gel (with dichloromethane) afforded 200 mg (61%) of 3-(2-pyridyl)-5-(3-
benzoylphenyl)-1,2,4-oxadiazole as a white solid. ‘H NMR (CDCL), 5 (ppm): 8.85 (d,
1H), 8.68 (m, 1H), 8.53 (dd, 1H), 8.23 (d, 1H), 8.07 (m, 1H), 7.88 (m, 3H), 7.70 (m,

25 2H), 7.49 (m, 3H).
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3- Phenoxybenzoic acid (214 ng, 1.0 mol) was treated with a sol ution of
oxalyl chloride (1.5 nL of 2 Min dichloronethane, 3 n’m)lrl) and a catalytic
anount of NVROUE264] et hyl f or mani de. The reaction was stir FEIUSIEAI8ght at
anbi ent tenperature. The excess oxalyl chloride was renoved in vacuo to

afford 3- phenoxy&gzlisgm 15-51(@broifio-sLibbthe xR AR 2, Soxatisiehd @42) f or the
synthesis of 1,2 oxadyazol es t he 3- enoxybenzoyl chl ori de and

pyrid-2-yl am doxi me (137 ng, ) in dine (1 n.) were heated in a

seal ed vial overnight at 110 C @ngsc;@: up afforded 118 ng 10 (37%

of 3-(2-pyridyl)-5-(3-phenoxyph YR1 li azole as a white SO|Id

3- (2Pyri dyl ) - 5-(3- benzoyl phenyl ) -1, , »*#- oxadi azol e (B41) N "Oo

N-O O 3- Benzoy:. 9 il 5 m_)
2 BEE RS imdlfnbémafe 23 91 ) shusof) ifl SOMGIORERAIATS Mk ﬁﬂ-.)

was 15 treated wth a soldtion o oxa (1.5 n o

di chl or onehbtreated Fithawsolntiomof oxalyt shiatige (1@5 adoofr& Mdf dhhhrohletbam;nytmndhm de.
The reactio LLr exce

oxal yI§ h%‘ﬁ%@ abgsn%voeﬁmd@géﬁﬁ&%ﬂ%o% g&n@eny r?z‘g';%)fm agrl de.
Usi ng t heagbiasy winpgrames: dheexéess oxadiyl chlonide avak semdved ;ﬁvdtwomdﬂfaacﬂ-mmot he 3-
20 benzoyl ben chloride and pyrid-2-ylam doxime (137 ng, 1 mmol) in
pyridi ne ‘)&L‘?ﬁé?’@"mé’é‘ﬁ%d in a sealed vial overnight at 110 C. Standard

wor k u and fi | t f or ded
o ot VBBl g 50 g 1 et 2 pimatd o

yri
uhi Lo mtoryhnane 00X ey apiaidgng 4137 ms) | mureh i pyicne (L BLEG (o,
23 (in ( 49
0 8025 et ek i ol 3 6 s ckSplallh i onf
met hoxyphahyd pell(wdthddichiemdmedmhe) {ffotded B7 miy- (P4 B)of 3- (2-pyndyl)-5 (2-bromo-5-
methoxyphenyl)-1,2,4-oxadiazole. 'H NMR (CDCl), § (ppm): 8.85 (d, 1H), 8.24 (d,
1H), 7.89 (m, 1H), 7.65 (m, 2H), 7.47 (m, 1H), 6.99 (m, 1H), 3.89 (s, 3H).

15  3-(2-PyridyD)-5-(2-chloro-5-(trifluoromethyl) phenyl)-1,2,4-oxadiazole (B43)

_ cl
O\("‘Y\@
N I\\|—0 CF,
2-Chloro-5-(trifluoromethyl)benzoic acid (224 mg, 1.0 mmol) in dichloromethane
(1.5 ml) was treated with a solution of oxalyl chloride (1.5 mL of 2 M in
dichloromethane, 3 mmol) and a catalytic amount of N,N-dimethylformamide. The
20 reaction was stirred overnight at ambient temperature. The excess oxalyl chloride was
removed in vacuo to afford 2-chloro-5-(trifluoromethyl)benzoyl chloride.
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 2-chloro-5-
(trifluoromethyl)benzoyl chloride and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine
(1 mL) were heated in a sealed vial overnight at 110 °C. Standard work up and filtration
25  through silica gel (with dichloromethane) afforded 136 mg (42%) of 3-(2-pyridyl)-5-(2-
chloro-5-(trifluoromethyl)phenyl)-1,2,4-oxadiazole as a beige solid. 'H NMR (CDCls), &
(ppm): 8.87 (d, 1H), 8.56 (s, 1H), 8.25 (d, 1H), 7.89 (m, 1H), 7.78 (m, 2H), 7.50 (m,
1H).



2- Br ono- 5- met hoxybenzoic acid (231 ng, 1.0 mmol) in dichloronethane (1.5
m) was treated wth a solution of oxalyl chloride (1.5 nL of 2 Min

di chl or onet ¥A®12€7 151 ) 5 and a catalytic anount of N, PCT/US0022618

N-di met hyl f ormam de. The reaction was stirred overni ght at anbi ent
tenperature. The egcRIFridyblsus,4EtaMusophaiyhE2Rddiadolv @44y t 0 afford

2- brono- 5-nmet hoxybenzoyl chloride. Using the general procedure for the
synthesis of 1,2, 4-oxadi azol es, the 2-bronpf5- net hoxybenzoyl chloride and
pyrid-2-yl am doxi me (137 ng, 1 ) inp -ARe (1 nL) 10 were heated in
a seal ed vial overnight at 110 rk up and filtration through
silica gel (wth dichloronethane) Naf f ed 14F ng (44% of
3-(2-pyridyl)-5-(2-brono-5- net _hoxyphenyl& -1, 2, 4-oxadi azol e. 1H NMR
(CDC13), 8 ( pp&y4,5-grifigorobenzoic)acidg0176 g 1.0 mppl) ig diphloremethage (15 BE) pas 2H) ,

7.47 (m .99 , : '
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2- Chl 0550- &- ¢dtalytid emommyedfhiy) N-Bieerhylformamide.( 2Pk regetich Gasnstidrdd iovernight at

di chl or onet hane 1.5 nm),was treated with a solution of oxalyl .chlaride
(155 oot empeiavch oFHE Aaette AR eAlbrich g v a1 s A4S N
N- di et hy kfimsramengsyl clliofidel0 reaction was stirred overnight at anbient
tenperature. The excess oxalyl chloride was renoved in vacuo to afford

2- chl or o- 5- (t r Usingolhe snerpl prosedugs, (for theo pynghesis (o hd-4reradigadlesy dhe Fsdéedur e
for the Sm&wéﬁéﬁ@ﬁ cﬂloﬁdém%fﬂicﬁz-glaﬁﬁdoxﬁrﬁé(%qﬂéﬁf SmRol) in pyridine (1 mL)
yl') ben | de (y 137 ngy

(trifluoroneth zoyl chlo nd pyrid-2-ylam doxine , 1 mmol )~
in pyrlddi mere héated Jn \aesealetl cdaleovermighit atebl0e8C.yi Standavé rworkhup and 3ilica @el

St andar d k d filtrati 25 t il | i th
di ohi or oMY dpita G TS Aol I heans) 8oy, B3 6% of 3
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(CDd's), (ppm: 8.87 (d, 1H), 8.56 (s, 1H), 8.25 (d, 1H), 7.89 (m 1H),
7.78 (m 2H), 7.50 (m 1H). -38 WD 01/12627 PCT/ USOCt 22618 3=(2;
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2,5,6-Trifluorolbenzoic acid (176 mg, 1 mmol) was treated with a solution of
oxalyl chloride (1.5 mL of 2 M in dichloromethane, 3 mmol) and a catalytic amount of
N, N-dimethylformamide. The reaction was stirred at ambient temperature for 16 hours.

15

The excess oxalyl chloride was removed in vacuo to afford 2,5,6-trifluorolbenzoyl

20 chloride.

A solution of the intermediate 2,5,6-trifluorolbenzoyl chloride and pyrid-2-
ylamidoxime (137 mg, 1 mmol) in dichloromethane was stirred at ambient temperature for
0.5 hours. Silica gel chromatography afforded 151 mg (51%) of N-[(2,5,6-
trifluorobenzoyl) oxy]pyridine-2-carboximidamide.

25 A solution of N-[(2,5,6- trifluorobenzoyl)oxylpyridine-2-carboximidamide (50 mg,
0.169 mmol) in pyridine (0.3 mL) was heated at 115 °C for 17 hours. Standard work up,
and silica gel chromatography, afforded 9.5 mg (20%) of 3-(2-pyridyl)-5-(2,5,6-
trifluorophenyl)-1,2,4-oxadiazole.
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3,4,5-Trifluorobenzoic acid (0.176 g, 1.0 mmol) in dichloronmethane (1.5 nl)
was treated with a solution of oxalyl chloride (1.5 nL of 2 Min

di chl oronetyaneizédy ol ) and 5 a catal ytic anpbunt of NNdipowtwisyifzersnam de.
The reaction was stirred overnight at anbient tenperature. The excess
oxal yl chloride was renoved in vacuo to afford 3,4,5- trifluorobenzoyl
chloride. Using the general procedure for the synthesis of

L 2. 4 OXAGBHAER: shlifieds ésés-.ﬁg.ibh{.%mm@wm&méﬁoﬁ?a@m

pyri d-2-ylam doxi nme ridine (1 10 vvere heated in
a seal ed vi al overniwmhmphﬁybﬁ-@ﬁmﬁl)ﬂbﬂmdmde@& ca gel

chr omat ogr aphy (vm'th 10-30% et hyl _acetate in hexane) afforded 15 ng (5% of
3-(2- pyridyl)-5-(3,4,5-trifluogdplenyl) - 4- oxadi azol e as a white solid.
3-(2-pyridyl)-5-(2,5,6-trifluor -oxadi azoie (B45) " N1 F 15
F 2,5,6-Trifluorol benzoic acid (176 oy 1 mB¥y  was treated with a

solutlon of oxal yl ride i n djchl a 3 ) and
a cataPytic anbsiHe ’B‘PJ‘P‘FQ“RF‘%%T%W?‘*‘%‘I HéﬁMHE e“idn 9 %ﬂ%@f?ﬂgt(wdéd at
anmbi ent  t egPe5abyr £ sdidtionlét fiitke acid (123 ?ﬂ‘%:qsﬁnﬁbalh%nﬁﬂﬂé o1 il WiRSreagDVed
in vacuo to afford 2,5,6-trifluorol benzoy 20 chl oride. A solution of the

i nt er nedi avié 3, 15-cgbenylditmidazaie, Ho2o 8, ch|rm¢1b@nérfhe goactien stirrgd 4t ambiente (137
, 1 I

nour o. o bttt RO ORAG 08 Saftoh AERAE AR (B mib)t (YOS Bedige O

trifluor olaeyinm;&z)oleowgq thyn indatad wRthchmetiwkyhenzmidixime 61 6& gl Lipinmol) aid the

N-[(2,5, 6- d 2-carh 50 0. 169

ot 5 T0n soaclon PR TEAE tof bR, e oAl v Yt At SR Reficipifore 4 o i

up, and %)lrécipiﬁtegmb oRAdimaohd, Oghal@ﬂid was telledrd b9 filtration, medo\fmﬁu(a&r and

pyridyl)-5-(2,5,6- triflu 4- oxadi azol e. -39 WO 01/12627

DL Coby Fiisd i atkeedr sl med32%) A AuaimstbixyBhony O RT Il ded-oRaslazoly siP g of o5
from acyl igfigdats! 6&/Br-I3-24oé hoxuen ety 253 TM*2100), RS {91, 113, &), 008 Rzdbe (B3)

(77), 133 (33), 119 (4), 106 (29), 78 (45), 51 (18).

l—)

15
Example 5: Synthesis of 3,5-disubstituted-1,2,4-oxadiazoles from esters
3-(Pyrid-2-y)-5-(2-hydroxyphenyl-1,2,4-oxadiazole (B46)

HO
@\(N@
\N \
N~O

Using the method of Korbonits et al., J. Chem. Soc. Perkin Trans. I (1982) 759-
20 766, a mixture of ethyl salicylate (200 mg, 1.2 mmol), pyrid-2-ylamidoxime (82.5 mg, 0.6
mmol), 21% sodium ethoxide (19.4 mL, 6 mmol) in ethanol (12mL) was heated at reflux
for 16 hours. After cooling, the reaction mixture was diluted with dichloromethane (50
mL) and washed with water and saturated sodium hydrocarbonate. The organic layer was
dried with sodium sulfate and concentrated in vacuo. Recrystallization from diethyl ether

25 afforded 15 mg (5%) of 3-(Pyrid-2-yl)-5-(2-hydroxyphenyl)-1,2,4-oxadiazole.
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O N OWMB 5 Using nodifications of the method of Shine et al., J.
Heterocyclic Chem (1989) 26:125-128, a solution of picolinic acid (123
mg, 1 nmol )womee? dine (1 nml) was treated with 1,1 -car ponybebérsdazol e .
(162 mg, 1 mml) and the reaction stirred at anbient tenperature until the

eyl i m dazol o waS GRIFAID SsERRRp A AR A AR B o my, 1 ol )

and the 10 reaction heated at reflux forol hour. lIce cold water was added

to the reaction mxture to pregfpjtate t xadi azol e. The solid was
collected by filtration, washed \wj q d dried to afford 80 ng (32%
of 3-(3-net hoxyphenyl)-5-(2-pyridyl)-N-@, 4- ox&di azol e: np 90-94 C,
GC/ El - M5 gave Mz .(rel,. .int. , 220Q), 254 (1 179 (2 175.(2),
149 (77), 13§‘T‘i( _ ,laflffﬁ‘_“(’h)‘%“'ﬁlg%“é’%?jﬁhigz‘t"é‘)“?°éia7¥é&& ﬁé@aﬂiﬁ‘ll‘é‘_ 5:
Synt hesi s2.9fam3ddxié @W&hz,: Vingdl)] 22, % sediali etioki e (324 QAL E RS Mirivl) iR ettiRMél d

2-yl)-5-(2 hydroxyphenél -1, 2, 4-oxadi azol e (B46) HO(‘_ N'Nr 01 N-O Using
t he me¥ ho@OdgnLwensdsated axeflyx for 15 houks Standard wogk Rp gndryegrystallizatiamfrom 759-

20 766, aiph¥t | icG) | @tae . 154 _
pyr i d- 2. y L AbE iorEUHh2 B (Y LGRS (STl ST Ry 14 1, 6
mmol ) in exXadiampale. (12nL) was heated at reflux for 16 hours. After cooling,

the reaction mxture was diluted with dichloronethane (50 nl) and washed
wi th water and saturated sodi um hydrocarbonate. The organic |ayer was

dried w thxdfmsle 6t Syutlicsis of 3/Fdisubitifited-a| % d-oikadixAles Fronnisatoic millyldriges i on from
diethyl ether 25 afforded. 15 (5% _of ) )

3-( Pyilq d- 2- yI ) - 5- ( 2-3r{ZP N EErpminophenyll;).2 f-exadiazole (B#S)\\» 01/ 12627

PCT/ US00/ 22618 3- (2- pyri dyl)-5-(5-chl ogQ- 2- hydr oxyphenyl ) - 1, 2, 4- oxadi azol e
(B47) HO I i NOC In a siml r\fashio t hyl

5-chl or o- 2- hydr oxybenzoate (372 { pyri d-

N-0
Using modifications from the procedure of Nagahara et al., Chem. Pharm. Bull.,
(1975) 23:3178-3183, a mixture of isatoic anhydride (163 mg, 1 mmol) and pyrid-2-
ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL) was heated at 115 °C for 17 hours.
15  After cooling the reaction, the mixture was diluted with 50 mL of dichloromethane and
washed with water and saturated sodium hydrocarbonate. The organic layer was dried
over sodium sulfate, filtered through silica gel and concentrated in vacuo.
Recrystallization from diethyl ether afforded 45.6 mg (19%) of 3-(2-pyridyD-5-(2-

aminophenyl)-1,2,4-oxadiazole.

20
3-(2-pyridyl)-5-(2-aminophenyl)-1,2,4-oxadiazole (B49)

HN
O\("\Y@
A cl
In a similar fashion, 5-chloroisatoic anhydride (197 mg, 1 mmol) and pyrid-2-

ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL) was heated at 115 °C for 17 hours.
25 Work up afforded 138 mg (51%) of 3-(2-pyridyl)-5-(2-aminophenyl)-1,2,4-oxadiazole.
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2-ylam doxinme (137 mg, 1 mmol), 21 % sodium ethoxide (32.4 nL, 10 mmol) in
ethanol 5 (20 nL) were heated at reflux for 16 hours. St andard wor k up and
recrystal | i 291862 om di et hyl ether afforded 14.2 ng (5% PCHUSIORZEIS
pyridyl)-5-(5-chloro-2 hydroxyphenyl)-1,2,4- oxadi azol e. Exanpl e 6:

Synt hesi s Exfanfl676lisysbiils oY bALdiduIR it A03.8%kRs T OM i satoi ¢ anhydri des
10 3-(2-pyridyl)- S-S(S,E1 am nopheny 1)-1,2,4-oxadi azole (B48) HZN Nl 1 ~\ NO

Usi ng nodi fications frmoplmﬂa‘bfwmlin Rigljeh3ozazole @S0) Chem Pharm

Bul I . (1975) 23:3178-3183, a m xture of isatoic anhydride (163 ng, |
rrrml) and pyrid- 2- ylamdoxirre(@_g%;: ) in pyridine (1 nL) was
heated at 115 C for 17 hours. 15 the reaction, the m xture
was diluted with 50 nL of dichl oronet and ®washed with water and

o B SARRRR KORT A8, e oo g
Recr ystsal Isbmbn on 2fure:ﬁbaﬂe@1ﬂyﬁhmet(m mgf bwﬂﬁl@m& t&iuém (6P Y0wal tredted vith

pyridyl)-5-(2- am nop en 2, 4- oxadi azol e.
3-(2-pyri c?yﬁdyhrs ¢nzamide é‘hé’lﬂyll)ﬂ mn@lhmréaum@reehe(asdgy a @alpd vial lan reflui ni | ar

f ashi re do me
(137 g, ToD Bhts A oIV b bl afine SotWEHE whs BAONBY 1 Yartg "7
Wor k up afgpbq;lugmatpggp ugiag a @yadigit of hexane to ethyl acetate afforded 38 mg (9%) of 2-

3-(2- ophgnyl).-.1, 2, 4- oxadi azo -4 1/ 12627

pcTi Usbor Atis orEft- B i ousl® 5 BBl e ol SRV Gl &

2- [ 3- clol Jlep-(é; r8.35 (3; 2HY, t
prgcedurgr(gghpngl Fy( e%% Ss C)?Ig8 i%:ﬁgmmﬁ%%g%?46?3& 6@ '?942(%?

sol ution %27356%3&1yl pyr|d| ne (120 ng, 0.6 mml) in toluene (5nL) was

treated with 3-chl orobenzam de (300 ng, 1.9 mmol) and the m xture heated

in a sealed vial at reflux
2-[3-Bromophenyl}-4-[pyridin-2-y1}-1,3-0xazole (B51)

/\ \ N»/Q
N \ o Br
15 In a similar fashion 2-bromoacetylpyridine (500 mg, 2.5 mmol) and 3-
chlorobenzamide (1.2g, 6 mmol) in toluene (10 mL) was heated in a sealed vial at reflux
for 60 hours. Work up and silica gel chromatography using a gradient of hexane to ethyl
acetate afforded 50 mg (7%) of 2-[3-bromophenyl]-4-[pyridin-2-yl]-1,3-oxazole as a white
solid. 'H-NMR (CDCL), & (ppm): 8.60 (d, 1H), 8.34 (s, 1H), 8.30 (t, 1H), 8.00 (m,
20  2H), 7.80 (td, 1H), 7.60 (dd, 1H), 7.35 (t, 1H), 7.23 (m, 1H).

2-[3-cyanophenyl]-4-[pyridin-2-yl]-1,3-0xazole (B52)
/\ \ N\)/@
N CN
A mixture of 2-[3-bromophenyl]-4-[pyridin-2-yl}-1,3-oxazole (23 mg, 0.076 mmol)
25  and zinc cyanide (112 mg, 0.96 mmol) in N, N-dimethylformamide (2 mL) was treated with
Pd(PPhs)+ (74 mg, 0.064 mmol) and heated overnight at 80°C.  Standard work up and
chromatography afforded 6 mg (32 %) of 2-[3-cyanophenyl}-4-[pyridin-2-yl]-1,3-oxazole
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for 60 hours. The m xture was then cool ed and the sol vent was renoved in
vacuo. Silica gel chronmatography using a gradi ent of hexane to ethyl

acetate aff wolad268 ng (9% of 2- PCT/US00/22618
[ 3-chl orophenyl ] -4-[pyridin-2-yl]-1, 3- oxazol e as a pale yeI I ow solid.

e, o Bl b (e B 500 b 00
Br omophenygl ¢y, [lﬂf%'tfbd?r any) ‘)8@%13 m)az;oglqg(ﬁf)l» 23andrl§;5 In a simlar

fashi on 2-bronmpacet yl pyridine (50 chl or obenzami de
(1.2g, 6 nmol) in toluene (10 nL) was heated in a sealed vial at reflux

for 60 hoys koup, and si ki ogr aphy using a gradi ent of
hexane tofM*M‘a %%%?@B&@B“’%{’%

2- [ 3- bsonophenyl ] - 4- 5{g+hydi-oxyphetiyl}-3-[p3ridut2 gllel 2 oxazold@B58) solid. ' H NWR
(cpc13), 6 (ppm: 8.60 (d, 1H), 8.34 (s, 1H), 8.30 (t, 1H), 8.00 (m 20

2H), 7.80 (td, 1H), 7.60 (dd, 1 ,\7.35( H, 7.23 (m 1H).
2- [ 3- cyanophenyl ] - 4-[ pyri di n- 2- w4 e (B52) NrQ CN A m xture of
2- [ 3- bronophenyl ] - 4- [pyri di n- 2-yl -1$-Coxazol eH(23 ng, 0.076 mTD|) 25 and

zi nc cyanlde(llzng 96 mmol ) in N, N-dinmethylformamde (2 was
treated with /dgtiFed3phntion of ayridinedecarbabydroximeay] ishlaride (3Pemei g manolBOC.

> (5 cyaniithatyReitprticGTRI96T B 63 RO 1 T B MREUGH:CI: 10

PCTI USO0/ ﬂﬂBhBO “Gswas mbntédewiib Iuldhylaminé\ll(ﬂ?n(m g, 85 amml).: T8e Giixc(re, was)

8. 45 . 38 8. 36 d 1H, 7.80 (m :
(t, 1&6 %IY%? axﬁé&? W@WM ’F nt wasl_l)emoved8 in vSu:uo 2'HZe
3, 5-di SUb?ésidhé'tvﬁQ dlssé’lv@d@?—ﬁicﬁli)r&nethane, washed thh brine and dried over anhydrous
5-[ 3- hydr ox phen l]- Sﬁ[epyrl din-2-yl]-1,2-oxazole (B53) CNNOOHA

stirred s@ﬂ m gHlphatey WﬂeszﬂéeaNinﬂo%C%anWﬁdoPYd@“\aB@OW\‘ﬁl 18%9 ol )

ThE ool RRAE S BEGhY fBfed 70 P (uPrtof TR idofplent VR .
mol ). Thé2rixazale s nbeigel ®lidl | oned to warm to room t enper at ure over ni ght .
The s%vent was renoved in vacuo. The

5-[3-cyanophenyl)-3-[pyridin-2-yl}-1,2-o0xazole (BS4)
4
N-O CN
A mixture of 5-[3-trifluoromethanesulfonylphenyl]-3-[pyridin-2-yl]-1,2-0xazole (98
mg, 0.26 mmol), KCN (230 mg, 4 mmol), NiBr2(PPhs): (52.4 mg, 0.07 mmol), and PPhs
20 (42 mg, 0.16 mmol) in acetonitrile (1 mL) was treated with zinc powder (20 mg, 0.3 .
mmol) and the mixture was heated overnight at 60 °C. Silica gel chromatography of the

resulting mixture using a gradient of hexane to ethyl acetate afforded 15 mg (23 %) of 5-
[3-cyanophenyl]-3-[pyridin-2-yl}-1,2-oxazole as a white solid.
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resi due was di ssolved in dichloronethane, washed with brine and dried over
anhydrous sodi um sul phate. Renoval of the solvent in vacuo followed by
trituation wddinig9 ethylacetate in hexane afforded 200 mgTiubé6f2615

5-[ 3- hydroxyphenyl ]-3-[pyridin-2-yl]- 1,2-oxazole as a beige solid. 15

5-[ 3- cyanqQphenyl ) - 3- ridip-2- -1 .2-ogxazole (B54) N-O CN A m xture of
5-[3-tri fﬁﬁ@w’h %ﬁ%&ﬁéﬁ%ﬁ?@'ﬁ%‘f‘ﬁ?ﬂzﬂ -yl]-1, 2-oxazole (98 nm,
0.26 nmmol), KCN (230 ng, 4 nmol), N Br2(PPh3)2 (52.4 ng, 0.07 nmol), and
PPh3 20 (42 ng, 0.16 mml) in acetonitrile (1 nL) was treated with zinc
powder (20 ng, 0.3 . mmol) and BHehipfobenghydvazideheat ed overni ght at 60 C
Silica gel chromatography of the resultigg m xture using a gradient of
hexane to ethyl acetate afforded 15 fy % of 5-

[ 3- cyanophenyl ] -3-[ pyridin-2-yl]- JdiNQN c@S a white solid. -43 WO
01112627 PCTI USOQO 22618 Exanple 97 Syhthesis of 3,5

.di substituted-1, 2,4triazol es 3-Chl orobenzhydrazide HI1 ~ HZNANCI 0 5 A
m xturé of 3-ci ormizemeoi of adrahlqrobedzajc 3acld i ) .g,1, 319 mmol), 1,3-

di | oh I i i m,.de. , 51 - di_net hyl.am i gdi
(0°0n° o GeeytBieRaieroBmit 0 72 St SipcHmelin iR OFRE O3 |
hour. The rikbl) 6n ebhdl wisstirrei lat ainbidnofefperahré ier 1.5/Hount aTheiWhifecdlidivds

di chl or onet hane (100 ner)tly The organic sol uti on%é%s washed with | _N sodi um

hydr ogen JUtered: T gadythe filirate diluted Wiy dichigromethan Rk The orgasis spiytion, 5t or
(100 nl) apd Pesh@f whthk 00 Niokdiun Iii@dlﬁgaggqlftag 00 SR Saflb At siih biPbbAGEOUS

magnesi um sul fate and filtered. The fi e was concentrated in vacuo. The

crude k0esi(l0k mias wites s@0Q anl) and brins d10Q xd.)m The eaganice phase wist driad aysizi ne
- g ) . :
monohydr atag{lycﬂ'%%sﬁrgﬁéﬂeswxg s%ﬁa@ﬁh)ﬁlteﬁle The H.ltlfag?n%lnf )%Ent?a?éd"}n't %é?]&’asl‘hﬁt irred

over ni ght a nperature. The reac re was
concent r atcewtiet residuey wes dissolvedaia lethantll (15anlpedd tréated withdtydoramp yonohydrite

residue, yal,pa B4R ANy . JLShhg SR ANn AL 1 %% ambien

temperature. The reaction mixture was then concentrated to dryness in vacuo. Silica gel

15 chromatography of the residue, using 3% methanol in dichloromethane, afforded 0.29 g
(53%) of 3-chlorobenzhydrazide as a white solid.

3-(2-PyridyD-5-(3-chlorophenyl)-1,2,4-triazole (B55)
@\("7/@\
= { -
H

20 Using the procedures of Browne et al., Aust. J. Chem., (1975) 28:2543-2546, a
solution of 2-cyanopyridine (0.1 mL, 1.00 mmol) in methanol (5 mL) was treated with
sodium metal (6.9 mg, 0.30 mmo}) and stirred for at ambient temperature for 1 hour.
After this time, a solution of 3-chlorobenzhyrazide (0.17 g, 1.0 mmol) in methanol (5 mL)
was added and the resulting solution heated at reflux for 3 hours. The reaction mixture

25 was concentrated in vacuo, and the resulting yellow solid (100 mg) dissolved in toluene (2
mL). The mixture was heated at 175 °C for 3 hours and then stirred overnight at ambient
temperature. Evaporation of the solvent in vacuo and silica gel chromatography using 1%
methanol in dichloromethane afforded 29 mg (11%) of 3-(2-pyridyl)-5-(3-chlorophenyl)-
1,2,4-triazole as an off-white solid.

-44-



(53% of 3-chl orobenzhydrazide as a white solid.
3-(2-Pyridyl)-5-(3-chlorophenyl)-1,2,4-triazole (BS5) NN CI H 20 Using
t he proceduMex01gRezBr owne et al., !lust. J. Chem, (1975) RGISWZ261846, a
solution of 2-cyanopyridine (0.1 nL, 1.00 mmol) in nmethanol (5 nL) was

treated with §g{%_iwﬁgﬁ 'ﬁ)ﬁ?&t )s'l%’%egiméﬂls(?F@?d stirred for at anbient

tenperature for fte I on of

3-chl orobenzhyrazide (0.17 g, 1. 1) i t hanol (5 nL) was added and
the resulting solution heated atm f hours. The reaction m xture
25 was concentrated in vacuo, andN he\rdsulMTNg yellow solid (100 ng)

di ssolved in toluene (2 nlL). The m'xf'ﬁr‘ﬁ was heated at 175 C for 3 hours

and then stirred overnight at ambient tenperature. Evaporation of the
sol vent in vacimaaimilaifashim, §aelyamipyodme (413 mdy, 1S3 mondl), %odinmt etab(10i5

di chl th fforded. 29 11 ¢ -(2- i dyl ).z 5: (,3-ghl h l) -
L 2.4t 1 Beothse,@m] o5t ipicPbebyirate 040 gt 53/ mime Aordet i SORN 3. 2
Pyri dyk) &nd 3hioafieiphmhy) 210Lm3, (40%) 0B BARPyFBASS-(3-iddapheny VL2, 4httdzold d¥-dN H | n
a simlar fashion, 2-cyanopyridine (0.15 nm., 1.53 mml), sodiumnetal (10.5

ng, 0.46 Wf°%d 3-i odobenzhydrazide (0.40 g, 1.53 nmmol) afforded, after

V\,Ol’k up :0 ﬁ@n“ I 04 o P
3-(2-pyri leC D-K&E 6 %ﬁ%%m?é% white solid. Exanple

10: Assays of Group | receptor antagonist activity Astrocyte Screening
Assay Pri dgtrgcyte Sexpening Assa%t ur es were prepared from 3-5 day ol d
Sprague-Dawl ey rat 10 pups using a nodification of MIller (Mller et al,

J. Neurosci encg,; trocfit QRS S ared frdin B8 @hy oRf SpREYe-Divieyrge vere
pl ated on pol y??m%&s?ngcg%at ed fl égeké&l%n thfbecco' sy. rmd?fﬁl%ed Eagle's
medi urtd ( Div) usiag & anedifieativn tof| Miler f(Milleruen ¢/Fds)Neumpseience,c 18(9):s61034109,
1995). In brief, primary cultures were plated on poly-L lysine coated flasks in Dulbecco’s
modified Eagle’s medium (DMEM) containing fetal calf serum (FCS). After 6 days, cell

cultures were shaken over night at 280 rpm, then transferred to astrocyte-defined media

(ADM) containing growth factors that up-regulate the expression of mGluRS (Miller et al.,

15 1995). For cuvette analysis, cultures were up-regulated with growth factors in flasks for
3-5 days, then harvested and prepared for measurement of [Ca®*}i mobilization as
previously described (Nemeth et al., 1998).

For FLIPR analysis, cells were seeded on poly-D lysine coated clear bottom 96-
well plates with black sides and analysis of [Ca**}: mobilization was performed 3 days
20 following the growth factor up-regulation. Cell cultures in the 96-well plates were loaded
witha 4 pM solution of acetoxymethy! ester form of the fluorescent calcium indicator fluo-
3 (Molecular Probes, Eugene, Oregon) in 0.01% pluronic. All assays were performed in a
buffer containing 127 mM NaCl, 5 mM KCl, 2 mM MgCl, 0.7 mM NaH:POs, 2 mM
CaCl, 0.422 mg/ml NaHCOs, 2.4 mg/ml HEPES, 1.8 mg/ml glucose and 1 mg/ml BSA

25  Fraction IV (pH 7.4).
FLIPR experiments were done using a laser setting of 0.800 W and a 0.4 second
CCD camera shutter speed. Each FLIPR experiment was initiated with 180 pL of buffer
present in each well of the cell plate. A 20 pL addition from the antagonist plate was
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cultures were shaken over night at 280 rpm then transferred to
astrocyte-defined nedia (ADM containing gromh factors that up-regul ate
t.he expressiwoofizetiGLIURS (M Iler et al., 15 1995). For cuveCrmsewasgsi s,
cultures were up-regulated with growth factors in flasks for 3-5 days,

then harvested and prepared for surerren 1 tion as

pr evi ous| yfcllowed Pbé(fo(%ﬁﬁqlﬁ"lbfmﬁl € agapipk P atq:oﬁkﬁ?ﬂgkagﬁg geﬁﬁonngqngemr e
seeded on y@ﬁib[% | 1€ ot it 9aI8 FollVRld by BakaRiple attks laéc%ﬁk

si des and agﬁ%{yy S 0 Cg(g]%.&fﬁgmel | 1zat1 on was perf orbrr)g aﬁ?%

fol | owi ng frdervajs.oBespansestware measusefdsothe peak keight of the: 1gsponss wi lﬁetheemvem

pl ates were Loﬁaded wth a 4 Msolution of acetoxynethyl ester formof the

f1 uor escenP™ ¥} ci um i ndi cator fluo- 3 (Mol ecul ar Probes, Eugene, Oregon) in
0. 01 % ! ur oni CECHICseadeteammatiensewgre nfade filoth data abtained frem & pointiconcengratis® nivl

NaHOCB. 2. 2SSHeiR PP RERC) petirgelin SREIkaE. ARE IO eresgstiradat B atting ,

(pH 7.4). Ehlré’ ofstR 86 1tREE FaRin¥® rEspEEye CobdSrved fér {hégﬂ ite.S CAlith gtahis0 Tblddk BFOth¥V and
a 0.4 second canmera shutter speed Each FLI PR experinment was |n|t|at ed

with 180 pagonigt challenge wapnempaliged tp thecaverper resppnseipd tbe pgonigt ghallenge 14
addi ti on frgmogggﬂgg%gg%%éb Eg ate was -45 WO 01/12627 PCT/ USOO 22618
a <0

fol |l oned by a I on romthe agoni st plate. After each addition the
fluorescence signal was sanpled 50 tinmes at 1 second intervals followed by
3 sanpll@s &aRzmGIeRFdiScieening As$ay. Responses were neasured as the peak

hei ght of the response within the sanple period. 5 ECso/lCso

response.curvesAEKEY: bt SPMeNER e SRS A AR R Ak Rp SO RRGRL ERL )R |

scaling ahCaRA&GIIRSS heks) ateplans QMbuﬂsepslpﬂttsas@tmardeﬁdtyfofrlOOJﬂﬁo ptlbtper
Ant agoni st bl gck of the IIen was . no Ilzdtot
response ofvefiin CSBWS&“E‘E%PE &]é’? ﬁ‘?‘rﬂﬁ?teﬁ/\@?‘gn EH%M@

10 CaR4gGl menteASRH %\ FB8Y 5,,,3.93 ceI | s expressing the ch| meric
CaR/ nd uR5d eceptor (clonal ce | Iine hCaR/ hm3d uRSd he 1521; are plated 24
hours prior to @ss;bg/dzmofahmmnwuepulmen@d@nt@amrwfm q wells of @i platgen

| -coated 961 L WrHiay SiRF(ARR) BRRLPIA AMICHEPES, HsHRNAR) s'iMRE
- 1 mM MgClz, 1 mM CaCl:, 1 mg/ml BSA, 1 mg/ml glucose, pH 7.4) supplemented with 6
pM of the Ca?*-sensitive dye, Fluo-3 AM (Molecular Probes) and 0.025% Pluronic

20 (Molecular Probes) is added to each well. The plate is then incubated in the dark for 1

hour at room temperature to efficiently load the cells with Fluo-3. At the end of the

incubation, extracellular Fluo-3 is removed by washing the plate with Assay buffer. Assay

Buffer is added back to each well (final volume = 160 pL) prior to beginning the assay.

The plate is loaded into a FLIPR robotic device (Molecular Devices) with the laser

25  setting at 0.8 Watts. At a time of 10 seconds after initiation of the assay, 40 pL of Assay

Buffer containing 62.5 pM test substance and 2% DMSO is added to the 160 L of Assay

Buffer in each well of the plate to yield a final concentration of 12 pM test substance and

0.4% DMSO. At a time of 75 seconds after initiation of the assay, 50 pL of Assay Buffer

containing 6 mM CaCl: is added to the 200 pL present in each well to yield a final Ca**

30 concentration of 2.0 mM, and a final concentration of test substance of 10 nM. Relative

fluorescence intensity (excitation A = 488 nm / emission A = 510 nM) is monitored at
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15 suppl enented with 10% FBS (Hycl one). On the day of the assay, tissue
culture nediumis aspirated fromthe wells of a plate and 80 pL of Assay
Buf fer (As®yoiBaéfrer is: 20 nM HEPES, 146 nM NaC, 5 mV RCT/US00R226981 M\gCl2, 1
mM CaClz, 1 ng/m BSA, 1 ng/m glucose, pH 7.4) supplenmented with 6 pM of

t he Cat +-sensit.i ve onic 20
(Mol ecul ar e‘gphbgg)mrgér%lgc}g}oggﬁoglt gyc%%ﬁuh%dgﬁﬁ%pﬁ ?ega’? r?grrl]‘glagcqﬂg l(rad in

t he dar k iiilgbitidn. hour at roomtenperature to eff|C| ently | oad the cells with
Fluo-3. At the end of.. the. inc Xt u03|“ Lpoved by
washi ng the p Xt"éayvxﬁ’f{‘ﬂum3’§ﬁ ‘bgftir‘{? Qﬁsgﬁﬂ?éf“g’t" 3 é%‘; 8 each
wel | (11 iBhmpe!3) "Badan i Valud6f 43 nMthﬁﬂhémwr@aR/ﬁﬁllﬁ&Séﬁﬂ anl 1@ phlad of i S

| oaded into a FL1 PR robotic device (Ml ecular, Devices) wiith the |aser 25

setti Ag d21 oMponheinstiventeceptar, MmGIwRs.1 @ cqsrespradingly 3 pxazgle; designatgd oB3¢he

assay, a &Rﬁm t 2% DVBO
i's added% oquﬁznp%s—@ *asg?{&kgéé’%%@?@hm} ﬁlgeac '1??‘; o@ﬂpﬁ m:%n?tgo yield
~a final walneefids aM,dt displifedyintieaset potsheyt emthe native mGluRsy mr Avithaatt | me of
75 secon after gn%atl on of the assay, 50 L of Assay Buffer containing
6 MM CaCI °v§1“§852 the 200 p L present in each well to yield a final
Ce+ 30 concenfThatihvehtied tihsOha¥Vbeedndisclosed rmbady)rmemlumatednmofreﬁmm subst ance
of 10 nM Relative fl uores enge i ntens ci.tation X.= 488 .ur

o s9Pon represenisiYs sodRenGh esPedpogYe.  Tipe lisd it st pidk risoBs Bt o

rel evant objismg hG&lﬁEdf@h§ A bOWHAO U thd Brefent dirveRfisd AsthdRd d@aﬁug €rdne Qmpt Or
activation and/or inhibition. By way of illustration, 1, 2, 4- oxadi azol e
di scl osedpitibandescopretbergpfit ed "B21" (see Exanple 3), had an | Cso val ue of 43
NMin relation to CaR/ nGLURi and an 1Cso value of 5 121 nMon the native
receptor, m3 uRsd. A corresponding 1,3 oxazole, designated "B52" (see
Exanple 7), was found to be equi potent on the CaR/ md uRsd chinera, with an
| C50 value of 45 nM but displayed increased potency on the native n3d uRsd
- receptor, with an 1Cso value of 74 nM The invention thus has been

di scl osed broadly and illustrated in reference to 10 representative

enbodi nents descri bed above. Those skilled in the art wll recognize that
various nodifications can be made to the present invention wthout
departing fromthe spirit and scope thereof.
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-47 WO 01/12627 PCT/ USO0/ 22618 WE CLAIM 1. A conmpound of Fornula Il1: Arl
XAre Y Z (Il) wherein X, Y, and Z are independently selected fromthe
.group consiwdbigenft N, 0, S, C, and CO wherein at |east pewusiréisY, and Z
is a heteroatom Ar' and Are are independently selected fromthe group
consisting of a heterocyclic or fused heterocyclic noiety containing 1 to

4 hetero lected fromthe. group consisting of N, 0, and S and an
aronat i cwﬁ\&al ected fromthe group consisting of phenyl, benzyl, 1-

napht hyl , 2-naphthyl, fluorenyl, anthrenyl, indenyl, phenanthrenyl, and
benzonapht henyl wherein the Ar' and Are noieties are optionally
substituted wilh odecompoypd ef Femsda s  sel ected from the group consi sting
of -F, -d, -Br, -1, -OR -SR_-SOR -SO2R -S2NRR, -000R, -OCONRR ,
-NRCOR , -NRCO2R, -CN, -NO2Ar RX.CON -C(OR - CHORR, -CH(OR),
-R and -A-(CH2)a--NRR ; wherein or I's selected fromthe group
consisting of H CF3, C| Cio al kyl\s cyc oal kyl"' al kyl -aryl,

al kyl -heteroaryl, heterocycl oal kyly,.-a-ryl and where (ﬁgand R may conbine to
forma ring, and Ais defined as CH2, 0, NH, S, SO SQ2 and nis 1, 2, 3,
or 4, W twhdréie )hr‘ﬁvitsiozmdemedanﬁmsdemcﬂ fremribe group consisting of N, O, S, C,

5 Eg Qﬁld (§°§’h%‘§“{:]‘lﬁ g%ﬁg‘ﬁﬁ ‘;’1“9%4 &?&E@f@é@% 3-(2-Pyridyl)-5-(3-

met hOXyph&f‘)ﬁhﬂ AF dde ‘ﬁldéﬁﬁﬂbﬂ@odeﬁmed from the group consisting of a heterocyclic or fused
3-(2-Pyridyl)-5-[3-(trifluyoroneth z? phenyl]-1, 2, 4- oxadi azol e,
3-(2-Pyr ilwqrycyshr( DOKTY, FRtaining d H‘bﬁé‘ﬁ é‘?ﬁq“)s SPICQ&Q-f’E?}Pa@F m&onszstmm Noompound

of clai mg@, ;yfehsd 5}1 ?ﬁ'oﬁxahlc m&e@ sé}hcmoé thé ng;up %onsﬂaﬁg spmyﬁ d>e92y1 cf.ai m 2,

wherein Ar' i's 2-p and Are iIs enyl .~ The conpound cl’ai m 3,

wher ei n /vaphthyl, mmy tfwrwb rangmeny rmd@yb pmmndtrcrwé, and| m@@phthmﬂ,t he
group congh skl Ol OG> FterieSare BptidHatly SiivinhiPoidf e or mbtmoits O

LTI
selected from the group consisting of -F, -Cl, -Br, -1, -OR, -SR, -SOR, -SOzR, -SO:NRR’,

-OCOR, -OCONRR', -NRCOR', -NRCO:R', -CN, -NO2, -CO:R, -CONRR’', -C(O)R, -
CH(OR)R', -CH2(OR), -R, and -A-(CH2):-NRR’; wherein R or R’ is selected from the
group consisting of H, CFi, Ci-Ciwo alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryl,
heterocycloalkyl, aryl and where R and R' may combine to form a ring, and A is defined
as CHz, O, NH, 8§, SO, SOzandnis 1, 2, 3, or 4,

with the proviso that the compound is not 3-(2-Pyridyl)-5-(2-nitrophenyl)-1,2,4-
oxadiazole, 3-(2-Pyridyl)-5-(2-chlorophenyl)-1,2,4-oxadiazole, 3-(2-Pyridyl)-5-(3-
methoxyphenyl)-1,2,4-oxadiazole, 3-(2-Pyridyl)-5-[3-(trifluoromethyl)phenyl}-1,2,4-
oxadiazole, or 3-(2-Pyridyl)-5-(2-bromo-5-methoxyphenyl)-1,2,4-oxadiazole.

2. The compound of claim 1, wherein X is N, Yis N, and Z is O.
3. The compound of claim 2, wherein Ar! is 2-pyridyl and Ar? is phenyl.

4. The compound of claim 3, wherein Ar? is substituted with one or more
moieties selected from the group consisting of OCHs, CFs, Cl, F, Br, CHs, NOz, OCF;,
SCHs, and CN.
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WO 01/ 12627 PCTI USOOn2618 5. The conmpound of claim3, wherein Arl is

2-pyridyl and substituted with one or nore noieties selected fromthe group
consi sting ovo©iids27 CF3, F, and . 6. The conpound of cl apepdseondses €in Ar'
is 2-pyridyl and Ar' is l1l-naphthyl. 7. The conpound of claim1l1l, wherein X

is N Yis C and Zis 0. 8 The conpound of claim?7, wherein Ar' is
2-pyridyl and i% sub¥he compaynd;of flaim b vdereipAs” ip2oyridy and| substied with t he
group consy st i el , ol e ngqiS substituted”
with one oé&n%?%br%oetlegdg gé‘&&@ﬁ%ﬁ?ﬁ%%ﬁﬁg@%h? ’t?’ngldo " OCH3, CF3,
ad, F, Br, CH3, Na, OCF3, SCH3, and CN. 9. A pharnaceutical conposition
conpri sing a capoumie odmpaundiof alaim 2, wherkin ArAise2-pyridgl 4dd Ar? isvhesphihiyl. X, Y,
and Z are independently selected fromthe group consisting of N, 0, S, C
and CO wherein. at |east one of . Y d.Z<Js roatpm~Ar' and Ar' are
| ndependent |y s@l ecﬁ@ﬁC?IP%%D?Hgéa%tlj’p‘%@%?i)g’tsilﬁg’?g%é’aanf%nle?gr%cycI ic or fused
het erocyclic noiety containing 1 to 4 heteroatons selected fromthe group
consi sting of M. OTheoompunadaef alim?owherein Pof &t 3-pyridytahd s subssitatedwithr oup

o T i e AR ORO0H L R o
o0 TR SR BRI i W P RGP TR I,

-SO2R, - SACHR CFs, CH(K)Mr, CHsONBR QCF\SCHR and-OWRCO2R , -CN, -NO2, -CO2R,
-CONRR, -C(OR - CHORR, -CHR(OR), -R and -A-(CH2)n-NRR ; wherein R or

R is selectedg romyt kiSihd : } - Al

cycl oal kyl ' al I<9yl - aﬁﬁ%@%@?@%@?@n&&g& oc§c| oa?tﬁi;/anﬂigi%l and where
R and R nmay conbine to formgrlri ng, ind A is,defined as CH2, 0, NH, S,

SO S02 and nis 1, 2, 3, or 4 d Qar eutically acceptable
excipient, with the proviso that\tqfco ound is not
3-(2-Pyridyl)-5-(2-nitrophenyl)-1, 2v4- dxadi azol e or

3-(2-Pyridyl)-5-(2-chl orophenyl)-1, ¥Z=8xadi azol e. 1@ The conposition of

o

I

?: m ?I W %F'guix %, )§,i a%dl% art iﬁfep&lidegt?ydse%ec{eﬁ fbm ttfe4g?'6up| cI:oE!silstHg of Il\&,l &),l S,~ Cl, _l

I

I
and CO wherein at least one of X, Y, and Z is a heteroatom; _
Ar! and Ar’are independently selected from the group consisting of a heterocyclic or fused
heterocyclic moiety containing 1 to 4 heteroatoms selected from the group consisting of N,
O, and S and an aromatic moiety selected from the group consisting of phenyl, benzyl, 1-
naphthyl, 2-naphthyl, fluorenyl, anthrenyl, indenyl, phenanthrenyl, and benzonaphthenyl,
wherein the Ar' and Ar® moiéties are optionally substituted with one or more moieties
selected from the group consisting of -F, -Cl, -Br, -I, -OR, -SR, -SOR, -SO:R, -SO:NRR',
-OCOR, -OCONRR', -NRCOR', -NRCO:zR’, -CN, -NOz, -COzR, -CONRR', -C(O)R, -
CH(OR)R', -CH2(OR), -R, and -A-(CH2)»-NRR’; wherein R or R' is selected from the
group consisting of H, CFs, Ci-C10 alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryl,
heterocycloalkyl, aryl and where R and R' may combine to form a ring, and A is defined
as CHz, O, NH, 8, SO, SOz and n is 1, 2, 3, or 4, and a pharmaceutically acceptable
excipient, with the proviso that the compound is not 3-(2-Pyridyl)-5-(2-nitrophenyl)-1,2,4-
oxadiazole or 3-(2-Pyridyl)-5-(2-chlorophenyl)-1,2,4-oxadiazole.

10.  The composition of claim 9, wherein X is N, Yis N, and Z is O.

L
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cLMSil"i: W 01112627 PCT/USO0/ 22618 11. The conposition of claim 10,
wherein Ar' is 2-pyridyl and Are is phenyl. 12. The conposition of claim
.11, wher ei nwédpgi1dezr substit ut ed vvi th one or nore noietiesperiuseieesfromthe
group consi sting of Owe, CFs, , F, Br, CHs, NO2, CN, OCF3, and SCH3. 13.

one or hore m t.e@eicé%qw%m”w“w&r KA 380 b ¢

and C. 14. The conposition of claim 10, vvherei nAr' is 2-pyridyl and Ar’7
i s 1- napht hyl 12.15. Theheonipositias iof claim di, whereim Ar*vib sutstimted with bpe ¥r imor€, and

Zis 0. 16., The co i tign of cIa|m15 rej 20 - DXL

subst i t ut B@efies ﬁecle‘g%g%f“ ﬁ'\ﬁr%o?ﬂ)f’%‘fsfsé‘gg §é},@§?’eﬁl@?’%$h€r’g¢%ﬁ§¥éﬁ?}§ﬂ5t i ng
of OCH3, O, 4nd $&Hs.Ar2 is phenyl and substituted with one or nore

noi eties sel ected fromthe group consisting of OCH3, CF3, O, F, Br, CHs,

NO2, CN, OCF3, and SCH3. 17. A nethod of treating di seases associ at ed W|th
met abot ropi c gl?ut anﬂhecommsmndslamdﬂrwmm@ Axlris Ripyridyliand substitatedawitlent i n

T o ot B OEG hAR pf BE GRRY BB B LS o SRAREERS) S e F o

the group consisting of N, 0, S, C  and CO wherein at | east one of X, Y,
and Z is a hetpfoatThy ceMfipositiofl di Elaii €10, mﬁﬂd&ﬂtﬂsyz-pﬁ]mtm Aronmg tihe

group consisting of a heterocycllc or fused het er ocycl i ¢ noi ety containing
1 to 4 hebah8l-ons sel ected fromthe group consisting of N, 0, and S and
an aromatic noiety selected fromthe group consisting of phenyl, benzyl, 1-

napht hyl, 2-napfit th‘heJohinﬁ%W&ﬁclﬁﬁté‘ﬁrﬁ&ijx ISPy C, m@mmenyl and
benzonapht henyl, wherein the Ar and Are noieties are optionally

substituted with one or nor.e jeties sel ect fromthe group consjsting
of F -, -gie -|The qorposition of clef 15, geere L EPY ldyq ‘208 GrosHnsd IR
-NRCOR', a0 &idre mo@iies 3Hed erintBe gr&@'%ﬁ’msung%ﬂbﬁu, CcF30 F, Cl. Afis

phenyl and substituted with one or more moicties selected from the group consisting of
OCH;s, CF;, Cl, F, Br, CHs, NOz, CN, OCFs, and SCHs.

17. A method of treating diseases associated with metabotropic glutamate
receptors comprising administering to a patient in need thereof a pharmaceutically

acceptable amount of a compound of formula II:

Y—2Z (1

wherein X, Y, and Z are independently selected from the group consisting of N, O, S, C,
and CO wherein at least one of X, Y, and Z is a heteroatom;

Ar' and Ar’ are independently selected from the group consisting of a heterocyclic or fused
beterocyclic moiety containing 1 to 4 heteroatoms selected from the group consisting of N,
O, and S and an aromatic moiety selected from the group consisting of phenyl, benzyl, 1-
naphthyl, 2-naphthyl, fluorenyl, anthrenyl, indenyl, phenanthrenyl, and benzonaphthenyl,
wherein the Ar' and Ar® moieties are optionally substituted with one or more moieties
selected from the group consisting of -F, -Cl, -Br, -I, -OR, -SR, -SOR, -SO:zR, -SO:NRR",
-OCOR, -OCONRR', -NRCOR', -NRCO:R', -CN, -NO2, -CO:R, -CONRR', -C(O)R, -
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111111111 112121211 1 1 1 1111 11 CL MS 1111 WD 01/12627
PCT/ US00/ 22618 CH(OR)R, -CH2(OR), -R and -A-(CH2)a7NRR ; wherein R or R

i s sel ected weoemasdre group consisting of H CF3, G ClO algetiusoerzeisoal kyl '
al kyl -aryl, al kyl -het eroaryl, het er ocycl oaI kyl, aryl and where R and R

may conbine to fo 'n an ' ' SO, So and
Y O alohak®  Cefy iy 2 a8 AL @%ﬁﬂ%%ﬁ& i, Sidgsdl from the
3-(2- I h I -aryin I
32 Pyt i Sl o “”’“ et s 10 s AGoRaRE altilaryheults) af“?ﬁ%a‘me?'ef“n

Al is 2- ;inyterqmlodhd méanéwpﬁr@r&and BOmay icempige i fri 2 Bngiavd ¥is dofidedi n Ar 2

I's substit r e

consi st 1 ngt SFckh N2 Sqy SOl B3, 2575 SR MG iy bi e Sofifing s o
met hod of not 32xPpadylwh€2-cilarophényl)sl,2,4moxadiazole. and substituted with one or
nore noi eties sel ected fromthe group consisting of OCH3, CF3, F, and O .

22. The net hod e I zZis 1 napbt hyl
23. The net hod of gh?é %@“%@%“em erelﬂ§]gvpvlls%y Zqiﬁ:’s 0. 24. The
met hod of claim 23, wherein Ar' is 2-pyr|dyl and substltuted with one or
more noieties 3%l ecTheométhothof ¢laimg}t whereimAt'ss 2imyridyl a0DAE’ is giyl.F, and O .
Arz is phenyl and substituted with one or nore noieties sel ected fromthe
group consi sti of 18 F i : \ | .

5. "The- ot nod o _oTs| Regrgd Gl clall 18 pitltrin J8Cis Mlaumidy wik e G fhort™

met abot r omoxeueg Iselecae:hfmnr dn;egmw sonsisting 108 (OMe,06Fg o1, di, SBra &H NG, SN der .
26. The aim17, wherein the di sease associated with

met abotrgﬁ te receptors is a psychiatric disease. 27. The mnethod
of claim 17, wherel n the di sease or disorder is selected fromthe group

consisting of sf. I Ok ehe RRReHddof 214iHE 18 2R Aﬁhblmpynuﬂcdaarmsutumdmml one
hypogl ycem a, epilesy, pain, mgraline headach Par ki nson' s di sease,

senil e de®emoramoreties selegied 8 £Fom the Bemp LoRIna0s QCH e OFs, Bi & Ge. 51 1 111111 |
CCLEi L L0 0 LT (0 i

22.  The method of claim 18, wherein Ar' is 2-pyridyl and Ar? is 1-naphthyl

23. The method of claim 17, wherein X is N, Y is C, and Z is O.

24. The method of claim 23, wherein Ar’ is 2-pyridyl and substituted with one
or more moieties selected from the group consisting of OCHs, CF3, F, and Cl. Ar® is

phenyl and substituted with one or more moieties selected from the group consisting of
OCH;, CFs, Cl, F, Br, CHs, NOz, CN, OCFs, and SCHs,

25.  The method of claim 17, wherein the disease associated with metabotropic

glutamate receptors is a neurological disease or disorder.

26. The method of claim 17, wherein the disease associated with metabotropic
glutamate receptors is a psychiatric disease.

27.  'The method of claim 17, wherein the disease or disorder is selected from the
group consisting of stroke, head trauma, anoxic injury, ischemic injury, hypoglycemia,
epilesy, pain, migraine headaches, Parkinson’s disease, senile dementia, Huntington’s
Chorea and Alzheimer’s disease.
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WO 01/ 12627 PC /US00/ 22618 28. The method of claim 17, wherein the disease
or disorder is selected fromthe group consisting of schizophrenia and

-depr essi on. wedinzszconpound sel ected fromthe group consi Stpicigsiiizzés( 2
pyridyl)-5-(3, 5- dlchlorophenyl) 1, 2 4 oxadlazole

3-(2- dyl 3 d | -
_py$| d%l 5y(é ( Md)‘lenﬁﬂ‘}‘i OX’BEFF ‘Fg‘%ége gfzdw#mmle%tfwm the

napht hyl ) cénmsﬂii df sthdofhrenia and depression.
3-(2- pyr| 5 [3 trlfluoronethoxy)phenyl] 1, 2, 4- oxadi azol e,

3-(2- pyrldyl) 3-di fl yorophenyl)-1, 2, 4- oxadlazole
3-(2-pyridyl)- B (2 A Somperad SEJFfTesh P e eroup consisting:efot-@-pyridyl)-5-3,5-

3-(2-pyri ﬂiiﬁlbro‘ih&%lﬁr Q'ﬁéﬂ%&ﬂ@@@'—ﬁyrﬂyﬁ SHCLhRADFERYIS 1,231-b2adfsble 933 - 5- (3-
cyanophenyl ) oxadi azol

3- (2-pyri Ebgnqyl)é-(%msthmiphﬁwﬁokgr#m@m@. (24pyoiduktiSed aiaphtByl)-1,2,4-

(5 oy e, SR SN Mot fofoREATh T2k Brpdgple, > prmann-s

- ( 2- pyr i @3-iffetcphédylet, @@mammﬂ fﬁeaypy)-tdszl)&(é! s;mdmpm% 1)-1,2,4-

Eé %Ir L)%‘?q& g@?’}“‘gﬁ(gd Jé‘“ wah gﬁ‘i)/’ ))yl’%’ diaz d:ﬁégpyéldyl)-s-(?»-

- (5- f | uogyanwphe gylf’-i ¥, 4—0)5{d(3301§)’31@ S-(3L5-4i e?@ﬁ 1€2,4-oxadiazol, 3-

-(5-fl uoropyri (3- cyano Iuorophenyl) -o0Xadi azol €,
- E 3- 1 uoPdy py 52(2);35' hlar‘wpéew)a 3frrmaginzols, 32(24%%1)1%@@@0-5-

(61t i SO B P

ui nol i ny3 BYIQ‘B’lb?é%dﬂm@ﬂyormp@pﬂ}dxhéi-pwhazel,e 3-(5-chloropyrid-2-yl)-5-(3-

: (3- gg;g (2%1%#6 !QOL%?& az E)% guoroﬂ/yr d-2-yD)-5-(3-cyanophenyl)-1,2,4-oxadiazole,
-pyri ﬁ-ﬁﬂ-ﬂu(ﬁop)&idzb-lyDFia(-SQeym Sdapfophetyi)) T, 2,42:x4d1aﬂﬂ@¢-@zmioeopynd-2-yl)-

2
| S bana SR SRR s i
g- chl of mmﬁ(ramhiolél[aac&mawxﬁyﬁhh yl}ﬁ(@éy’bﬁ@ﬂtﬁnylﬁﬂ@ 4-oxad1azole, 3-(2-
2

2-

-trifluorophenyl)- - oxadl azo

- pyri dyl
pyr :ta%fq%lmxb%gé cmopbfny&)nw P oxagitanic, 6 hinap8-trifluoromethylpyrid-2-yD)-

1 I
2 Y Sk AOPORUNE s o GRS PO AABRBRERPEILIES Y
2- (3, Pxadiszole r%@kmgdlyh)-ﬂa c(hk:rpa,srmetwlyhmphe@nexaaemdlmle 3-(2-pyridyl)-

(‘;’ Oﬁ%%ﬁ?ﬁ%’ﬁ‘h@p@ﬂeﬁ i%%gi%%%?gi‘z ofophiyTA-[pyridin-2-y1J-1,3-oxazole
2- chl cmd3h@myriKyl-5¢(2; Wmﬂhdréph&nﬁ)-n,naﬂ@iamazole, -(2-pyndy1)-5 3-

! ) LY dondnB) kb (LB ohphaybyLa e md
3-

trif ﬂ@aﬁfcw‘y&mu tthefeorPyr 1 dyl ) - 1, 3- oxazol e,
, 3- dlﬂfhl uor ophenyl ) -'4- (2pyr| dyI) 1, 3- oxazol e, 2-(2,5-

gr SPP an%phe%ﬁo%r : d Xaéoglggup consisting of 2-(3,5-dichlorophenyl)-4-
(2-pyridyl)-1,3-oxazole, 2 -(3-chlorophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-
methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, ~2-(2-chlorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(3-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-methylphenyl)-4-(2-pyridyl)-1,3-
oxazole, 2-(1-naphthyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3-trifluoromethoxyphenyl)-4-(2-
pyridyl)-1,3-oxazole, 2-(2,3-difluorophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(2,5-
difluorophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3,5-difluorophenyl)-4-(2-pyridyl)-1,3-
oxazole, 2-(3-cyanophenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(3,5-dimethoxyphenyl)-4-(2-
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oxazol e, 2-(3-cyanophenyl)-4-(2-pyridyl)-1, 3-oxazol e,

2- (3, 5-di net hoxyphenyl )-4-(2- -52 | CTUVEET TEEE Tt VI 11 1
WO 01/ 12627 wAGM/14&0122618 pyridyl)-1, 3- oxazol e, PCT/US00/22618
2- (2, 3-dichl orophenyl)-4-(2-pyridyl)-1, 3-oxazol e, 2-(3-chloro-5-

CL

Cya”°phe”y'y§d l&ézgy}’agol‘%y' )ids, ?&%ﬁl%%o%heﬂyl)—ll-&ap 957103 3x 28BN O E Mdro 3 (2

pyridyl)
2-(3-chl or, a:ﬁ:phén;ﬂ)l‘-ﬂmilpyr)dy])-ﬂ3(oﬁazmel;l dyR)3 Zﬂu&rd:i(-a?@bphenyl)-4—(2—pyr1dyl)-1 3-

2. (3 cyancimely| Y-G-tlprp S RBBFR-S G hybdsDaL ot . 243 cgsnopheny)-4-s-

5- fI - L - §
<2: y?g ocyanop ﬂ%@@t&% 1%-&53%1% ggf(%ydnbﬁheagyw(s-huamayﬁa-g ¥9-1,3-oxazole, 2-(3-

5. (3. 5 di wmcﬂmm;qnynz&qssﬂww%yﬁa Frossige,l, 3 oRdbeympphenD-b (-
-2-(3 Cyagg]ﬁgﬁ)g%( %1%2 4@ _%—&E.L(ﬁg Xypyri 511323 inetls ﬁgﬁ)@ﬁ% Q—@iﬂuoropynda -yD-1,3-

2- (3-cyan quindl i nyl)

2- ( 3- cyan ominmiey | 3—(3463(aﬁepﬂehyll-é—(5-mmhokypmrmmﬂ)a mazolel 2-(§icyanbplinyl)da2el e,

r2re( ﬁny L?@W‘gma Tgx%/)%z‘ﬁnyl éyé) Srinogx gy% 3—(;hloro- uorotne&nyfp rid- Bl-y?)r-P,E_S )

br omMyxpzolet hoxzacsnanuﬂo)z ﬁieﬂlBX)@lié 4-52- )ﬂndii)olxﬁ-éﬂdzﬁle 2-(2-chloro-5-

2-

2,5, 6 trlfluorophe 3/ dyl) - oxazol

3- chl orsgrvithipphenyl)- %/ ﬁ)ywruw -h3-prazig, 2-Urbismpo- m#hoxypheny)-4-2-pyridyl)-
| r2 ghgni}r% L&H@%gg?? ﬁk)&tﬁﬂ&&oﬁﬁéﬁ*ﬁu 1213 R6REle, 2-2-F5-chlorophenyl]-4-
2-(3-br onﬁmh@wz—yﬂﬂ,%@wwpu and )2-(2, 36 dxifivasprhenyli4-(Sopmididl bitoxazold, y 2-(3-

accept abl g, ZahLgn e, Sfayih, 3 odazdle, ' 3(3-bromobhent4-(2-pytial-1, 3-&&o1e S%nd

pharmaceutically acceptable salts thereof.
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