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Recent advances in the elucidation of the neurophysiological roles of metabotropic
ghitamate receptors have established these receptors as promising drug targets in the
therapy of acute and chronic neurological and psychiawic disorders and diseases.
However, the major challenge to the realization of this promise has been the development
of metabotropic ghitamate receptor subtype-selective compounds. '

Glutamate is the major excitatory neurotransmitter in the mammalian central

" pervous 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
the cell, and pharmacological profiles.

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

that activate a variety of intracellular second messenger systems following the binding of

glotamate. Activation of mGluRs in intact mammalian neurons elicits one or more of the’

following responses: activation of phospholipase C; increases in phosphoinositide (PY)

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 Aa; increases in
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gated ion channels. Schoepp et at., Trends Phannacol. Sa..14:13 (1993);
Schoepp, Neurochem ft- 24:439 (1994); Pin et al., Neur vphann al o b/ 34:1
(1995) . Eight cx m3@ uR subtypes, terned nGLuRl through- nmGheRS! rféﬂg Meen

5 identified WOMMIMBUI ar cloning. See, for exanple, Nakanishi, PCEUSOOZ2618
13: 1031 (1994); Pin et alL, Neurophannacol ogy 34:1 (1995); Knopfel et at.,

J. Med. Qeem 3&,1417 (.1995) Further receptor diversity occurs via
expressi on oirachideme 2c1d zelease; and ingreases pr decreasssiinthe mtym%wnppegnd higand~
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I n CHO cel | KBU# Wﬂ{m quent intracellular
calciumt ra339952't ut no stl at| on%%ch formati on or arachidonic
acid reljgase is (ﬁlﬂﬁpvbdnGNRs eomptise niGliRIit mGleRS, and ﬂw&?MMﬁQﬁ:)lned

Hoyever, activation nGLYRS receptors expressed in LLC PKI C S. re.sult
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15:3970  opospholipase C and the subsequent mobilization of mtracellular ca.lmnm.

| Electrophysiological measurements have been used to demonstrate these effects, for

example, in Xemopus oocytes that express recombinant mGluR1 receptors. See, for

20 example, Masu et al., Nature 349:760 (1991); Pin ez al., PNAS 89:10331 (1992). Similar

results have been achieved with oocytes expressing recombinant mGIuRS5 receptors. Abe e

al, J. Biol. Chem. 267:13361 (1992); Minakami ef 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, cAMP

25 formation, and arachidonic acid release as measured by standard biochemical assays.
Aramori et al., Neuron 8:757 (1992).

By comparison, the activation of mGluR5 receptors, expressed in CHO cells,
stimulates P1 hydrolysis and subsequent intracellular calcium transients, but no stimulation
of cAMP formation or arachidonic acid release is observed. Abe ef al., J. Biol. Chem.

30 267:13361 (1992). However, activation of mGluR5 receptors expressed in LLC-PK1 cells
results in PI hydrolysis and increased cCAMP formation. Joly et al., J. Newrosci. 15:3970
(1995). The agonist potency profile for Group I mGluRs is quisqualate > glutamate =
ibotenate > (25,1°S,2'5)-2-carboxycyclopropylglycine (L-CCG-) > (1S,3R)-1-
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(1995). The agoni st potency profile for Goup I mduRs is quisquaiate >
glutamate - | botenate > (Z5,1'S,2'S) 2-carboxycycl opropyl)glyci rbe |:(L CCG 1)
> (1S,3R)-1-WD Qvu627 19 F F O 2004 PCT/ USoar ubl $ 1T3°FER 2004
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Neur ophwr nacol ogy 3 (11995). Phar macol ogi cal experiments inplicate oup
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di hydr oxy pheByigticecindieates at B8 Gxcitatictispdueitecdirees actvation of postsyaapticahGhiRs,
Trends Phar macoL Sci. 15:33 (1994% I n addltlon t he, eXC|tat|on can be

bl ocked Wy (bmt-ivalse hasbeex activation;)of presypaptic mGluRs occurs, resuliing in
(S)-4-car boxmdmm&w&mﬂw, Trends Pharmacol, Sci. 15:92 (1992);

Schoepp, Neurochem. Int. 24:439 (1994); Pin et al., Neuropharmacology 34:1(1995).
Pharmacological experiments implicate Group I mGluRs as the mediators of this
excitatory mechanism. The effects of ACPD can be reproduced by low concentrations of
20 uisqualate in the presence of iGIuR antagonists. Hu ef al., Brain Res. 568:339 (1991);
Greene et al., Eur. J. Pharmacol. 226:279 (1992). Two phenylglycine compounds known
to activatt mGluR1, namely (S)-3-hydroxyphenyiglycine ((5)-3HPG) and (5)-3,5-
dihydroxyphenylglycine ((5)-DHPG), also produce excitation. Watkins er 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 ((5)}-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 bhave been implicated in 2 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 ef al., Nature 363:347 (1993); Bortolotto et al., Nature 368:740 (1994); Aiba ez
al., Cell 79:365 (1994); Aiba et al., Cell 79:377 (1994). A role for mGluR activation in
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and (+)-al pha nethyl-4-c rboxyphenyl gl ycine ((+)-MPG, conpounds known to
be nd uR antagonists. Eaton et al., Eur. J. Phantacol. 244:195 (1993);
Watkins et al., Trends PhannacoL Sd. 15:333 (1994). Met abotropi]c ?}_-iﬁtz@plate
receptors have been inplicated in a nunber of normal 30 processe% t e
mammal i an CNS. Activation of nmd uRs has been shown to be required for
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Pin et al., Neuropharmacol ogy 34:1; Knopfel et al., J. Med. Chem 38:1417

(1995). Met aMetabopropicoiluthmaist receptors pisorlmvabsen suggestdib@npiay ges ineal varietpl ay
roles in_a variety  of pathophysiological processes and disease states
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(1993) ; dfsbisyed RALRAL CAlzRéimer's! diGease.] - SElfbepp 2o (A9 Fends PHAMACA! Sol.- 14:A48N.
Rev. Neurosci. 17:31 (1994); Pin et al., Neuropharmacol ogy 34:1 (1995);

Knopf el (K935t Cynninghibder @hehife SE3:5#483 (19995 Hollmanhetatl. ,t Aran. goavh dNearpsci. n
these caqndi.tions is thoug to, be duge t 5 essive gluta -j nduced
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Gnhancodt i Rl AeSD; o WAAT B G Teliplodycin’ WEsP ERTHDATIA SHORAERE, 600l
conf§i bek@ssive® glhubnat®aiduebd gxcitatior 0f ONBIhourofs| Betduye GrouR U aiGIARS appeds oup
| m3 uR receptors could be therapeutically beneficial, specifically as
neur opr & cioccese ghuamate-medidter steyeqnabrexcit@iom Vi oSSy BApHES mechanisms and

enhanced presynaptic glutamate release, their activation probably contributes to the

~* pathology. Accordingly, selective antagonists of Group I mGluR receptors could be
tilei'apeutically beneficial, speciﬁcaﬂy as neurop,;'otectivc . agents, analgesics, or
20  anticonvulsants.

| WO 99/26927 discloses selective antagonists of Group I metabotropic glutamate

receptors useful for the treatment of neurological diseases and disorders. The structurally

unrelated oxadiazole compounds disclosed in WO 98/17652 are also useful in treating such

diseases and disorders, but act via activity at AMPA glutamate receptors

25 Preliminary studies assessing therapeutic potentials with the available mGluR

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.

52:85 (1993). Other studies indicate, however, that ACPD inhibits epileptiform activity,

30 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

I . Rt



WD 99/ 26927 di scl oses sel ective antagoni sts of Goup | netabotropic
glutamate receptors useful for the treatnent of neurol ogical diseases and
di sorders. The structurally unrel ated oxadi azol e conpounds di sclosed in WO
98/ 17652 are al so useful in treating such diseases and di sorqjgrps,_—ﬂggyt act

i tioYi gl t 25 Prelini tudi e§ as<éssi
hor ape e oud L Elo] Crlmplein o e £, f ablasmacrly AI6 340 A1 99: Siliprandt #gohs St o

have vyi € ) gl $1C suj t r_exa ,t has been
report egwt;! rﬁﬁ%ﬁ%@ﬁ%ﬁ?%ﬁ%ﬁf{ﬁ% 6"%5‘5%?%’51 %‘ﬂg% glr?sdﬂ eads to

sei zures andIt indikelgrthht despgmilidtagarulttaréidue el BSE| ity Jot A
(1992); Lipparti el'? al., Life chfmg 52: 8a§ (111e9$t93). %&ﬁg sgfél}{gftg?i%éd??éte,

however Whichagausespactivation; efs seysralegifferent @R \sibtypes30 B cheakmdies afindingi bi t
(1505 " BEEMD amieSRE, msiais it 9508 | FomRs Reie atinaiod, beisby sabencingcad.
Sci. U ; 294 : [ t at.. Euyk.. J

Pt a1 ocabae skdlafors dilforgiiniiion, h 15 koS siing ufprSketivs eestsgt ;5
(1992) ; appiearsi thet axitivation dfe Gromh el afillor6&Frotp 98B) mGIURY ockhr&d, Y idhiting hese

conflicting results are due to the |ack of selectivity of ACPD, whic
causes BECEYBARHE glhutamate ggleass) ang diminishing axvitatory wouiptrassmissionhe st udi es

fording 5 nepraonal d e it appear hat, G oup | re activated,

t her eby enha 'Tq’n:miﬁﬁégsﬁé%lcgnség% t‘?@b ﬂ'@ﬁFV&PBEﬁ@ﬁ§z‘§§ﬁﬁ%ﬁa g Beoup g es
shoyg NgmRuR G ' ' g&gﬁr LLvatd. f g
and/ or Goup | Hgbﬁrrig EﬂR‘g G(;Jgf:lﬁ?? thlzld,}hiRn% It ?66‘% gg%%tp?ﬁ‘dé %ﬁnﬁct ger%tﬁg?uk

r el easePBavidl miceri whidéthregGeoupi HahGluR sedetivt ragonists SCGHIV TR $-COGY prokicht i on

I s consi stent vvitlg he observation that (S)-4C3HPG a Goup | 10 nduR

ant agonfeirons, from, B#Pfh apKdrindyend toxicity o nah@-ndt Neuthicheun52:2482 zur es

in DB . G 1 gt o] | | X LVe,agoni st s | V_and

L- CCG f{]%rg‘(ﬁ)gf e%unx\ﬂéé u‘?ﬁngsﬁ'%mpmcggnm ﬁ?&@em% f'{'y !P%Hﬁ%‘é‘ﬁmet

al ., J.6N683 098 62: 2492 (1994); Bruno et at., Eur. J. Pharnacol.
256:109 (1994); Pizzi et at., J. Neurochem 61:683 (1993). 15 Based on the
for Byoi ng, iBased anl éwer farngoing,uitr sntlear tmnicinaeitly avdilablk agilaRsigonid and

ant agoni st s haanaI id\mttgﬂ val ue, due to their |ack of potency and
sel ect i RgPISEs, hayg fimyted, valug, due go, thedr Jack of \notensy) and sshestivitins Iaradditionno

aci ds  Opo@thipfenfly' AaflsHit CBhpYRSast A3tanlAY Geids or amino acid derivatives that have
limited bioavailabilities, thereby hampering in vivo studies to assess mGluR physiology,
pharmacology and their therapeutic potential. Compounds that selectively inhibit activation

20  of metabotropic glutamate receptor Group I subtypes should be useful for treatment of

neurological disorders and diseases such as senile dementia, . Parkinson's disease,

Alzheimer’s disease, Huntington's Chorea, pain, migraine headaches, epilepsy, head
trauma, anoxic and ischemic injuries, psychiatric disorders such as schizophrenia,
depression, and anxiety, ophthalmological disorders such as various retinopathies, for
25 example, diabetic retinopathies, glaucoma, and neurological disorders of a auditory nature
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
30  high selectivity for a mGIuR subtype, particularly a Group I receptor subtype.
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- 15 To acconplish these and ot her objectives, the i nvention:

prold des pot Eataceornplishnibese aod dEherupbjectives,ufke, pregent | iivemionypronides Potent These - .-

tagoni sts may e - ‘
an agonaﬁstagsonirs@/ ot%eGroup I mGluRs, specifically, mGluR5. These antagonists may be

represented by the formula II:

_ ‘ Y—LZ , (I
_ wherein X, Y, and Z are independently selected from the group consisting of N,0,§,C,
- 20 and CO wherein at least one of X, Y, and Z is a heteroatom;

Ar' and Ar?are independently selected from the group chsisting'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, indeny!, phenanthrenyl, and benzonaphthenyl,

25 wherein the Ar' and Ar® moieties are optionally substituted with one or more moieties
selected from the group consisting of -F, -Cl, -Br, -1, -OR, -SR, -SOR, -SO:R, -SO:NRR',
-OCOR, -OCONRR', -NRCOR', -NRCO:R', -CN, -NO:, -CO:R, -CONRR’', -C(O)R, -
CH(OR)R', -CHz(OR), -R, and -A-(CH:)»-NRR’; wherein R or R’ is selected from the
group consisting of H, CFs;, Ci-Cwo alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryl,
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represented by the formula H Y _Z wherein X, Y, and Z are independently
sel ected fromthe group consisting of N, 0, S, C 20 and CO wherein at
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4- pyr|dyl and pyrazyl. 5 In a preferred enbodi ment of the invention, t he
corrpou ntfriflsomemedabonyllin rexadizolsy Jc@rirsy Dy CometylphenyD)-1,2,4

0P pliitahis 3. 3 B SRBFGY-1.2 0 SuabidSR %8 Py sy M)
3 2- (8 ;
( 2( pyPYJ*ﬁ“59°“?“&KFﬁ‘““€%e?J??’*§a‘%’?°f S EPESIES diuorophenyD- 12,
(trifl uoxaiiadoley I3)(Qkpymylyl)-5L(2 2-dithxephenaylyp! 162 ,4-oxadiazole, 3-(2-pyridyl)-5-(3, 5-

3-(2-pyridyl)-5- 3 net hyl enyI 4 10 oxadi-azol e
( 2- py iftsprophgny )tlt?a ﬁmm&%ﬁ%pmoahwl)pwm?m@[m -

A o SR o o A

25 Py iy loxadiadole, 3- @ﬁﬂmpﬁhﬁm )d-écgmfoxﬁéﬁw @zz%xadlazole 3-(2-pyridy))-

tr
d
(
3-(2-pyridyl)-5-(3,5 f.I'dor ophenyl ) - 172 oxXadi azol e,
(
r
d
(

PR AC R (R TP
2-py ﬁhgfop}nész(ﬁ).sitba%éﬁhsx,ﬂjl?E}f.%maéulé P2 opRI-3 512545 cPatdo- Y ) -
ﬂﬁﬁrophenyl)-l,2,4—oxadiazole, 3—(3—ﬂu0ropyrid-2-yl)-5_-,(3-cyanophenyl)—1,2,4-.0_xadiazole,
20  3-(5-fluoropyrid-2-yl)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole, 3-(5-methoxypyrid-2-yl)-
5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(2-quinolinyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole,

3-
(
3-
3-
3-(2-py 5+(ﬂ5ﬂubr65(c3&m;ﬂmnmmm{4-bxdd1&oﬂe B@epyaidyl)es- (IBehlBro—S—ﬂuorophenyl)—
3
3-

3-(3-chloro-5-trifluoromethylpyrid-2-y1)-5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-
5-(5-chloro-2-methoxyphenyl)-1,2,4-oxadiazole, 3-(2-pyridy!)-5-(2-chloro-5-
methjlthiophenyl)—l ,2,4-oxadiazole, 3-(2-pyridyl)-5-(2-bromo-5-methoxyphenyl)-1,2,4-

25  oxadiazole, 3-(2-pyridy!)-5-(2,5,6-trifluorophenyl)-1,2,4-oxadiazole, 2-{3-chlorophenyl]-4-
[pyridin-2-y1]-1,3-oxazole and 3-(2-pyridyl)-5-(2,5,6-trifluorophenyl)-1,2 ,4-oxadiazole, 3-
(2-pyridyl)-5-(3-nitrophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-bromophenyl)-1,2,4-
oxadiazole and pharmaceutically acceptable salts thereof.

In another embodiment of the invention, the compound is selected from the group

30 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-
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fl uor o- 5-cyanophenyi) -1, 2, 4- oxadi azol e,
pyridyl)-5-(3-chloro-5-fluorophenyl)- 1,2, 4-oxadi azol e,

ropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4- oxadlazole

~chl oro-5-trifluoronethyl pyrid- 3- cyanophenyl)
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5-

2-
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. 3-
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(2-pyridyl)-5- (3 ni trophenyl) 4- oxadi azol e,

3- ( 2- pyFyaspphenglids

chl oropyri d-2-yl)-5-(3-cyanophenyl ) -1, 2, 4- oxadi azol e, 3- (B9 FEZ 2004

ot Rptioptagiya (2 oyl T, SRRAB i3 Jioteaaiil 10 priay-

quil j3ebxanyle) 2&2}3«11&&&@%@@10@ -2l uﬁipr adix%éﬂls €2-(3, 5~dlﬂuor0phchl)-4-

Qdi azol e

-(2- pYBkaQBi 253 ?1050@ é&a?%ﬂ&iéﬂfl?ﬁ@%k%yé 123 %x éiohl?om-s-cyanophenyl)—

-[3-chl orop enyI

CoAoropRl- 1»32°W0bx&d3ﬁ2@09h€n}d)-ﬁ+ﬁérﬂmuwnd€hymy

ok A A SRR il 2
-4-(2-
(s abpmieps oty el st ariery) -

2-(2-c hﬂwmpyled}%y)l)-ll 3-§xazoly | M&-byanbpﬁe:mqatt (5-methox

)-1,3-oxazole, 2-

gpynd-z_/yl
2(3tr|fluor nylz 4(2pr|dl 3- oxazol e, 19 FEB 2004

met hyl p

2-
2-
2-
2-
di
2-
2-
2-
2-
c
2

5 dxa‘zbuo = . .
5-difl uo%gg%grr\%?? Egetglglﬂﬂﬁglie?yim—@ %fz)g%xazole 2-(2-bromo-5

2
3,
Bit cymathonypheny)-4-Qpywidylel; Boxazole, @emﬁmﬁaor()ﬂa&yw -(2-pyridyl)-1,3-

Hngliny Hé%ﬁﬁﬂ@l?e(}wamphmhﬂw@-?hlmﬁ pyridyl)-1,

3- oxazo qou?%t%%hp%lg%h{l-)ﬁﬁf ??@5'5; %5?)‘%9%@0&0 3&@9@@;&% AR B

A i%ﬁ@e% Rt} S mdridiadll 1 3 dasela 264 2-(2,5.6-trifluorophenyl)4-(2-
(3 5. {1 bR gﬁﬁg@ %"“%Eﬁg‘?ﬂ%ir@)ésﬁ‘?ﬁ lgﬁ%)é‘gﬁ‘g&e% (3-bromophenyl)-4-(2-

(3- chpyridyipt Blomaalmm i tablk sanonRz&ee, 2- (3-

yanophenyl) - 4- (5 chl or tEyrl d-2-yl)- - oxazol e,
umothpy cmheﬂmyhg of the iventienpthere has been provided a

(3 cyanophbnjgcprdangeswi

| no- 5- qu ropheny| 5-fluoro |d 2- 1, 3-oxazaqle, 2-
_ cya ophﬁl?ﬁinf“’ f@ ﬁlﬁ%) prisjng) a £ombgynd, as éet)forﬂl above 1n Formula f

S B i el sl

In -accordance with still another embodiment of the invention, there has been

3 10
and

provided a method of making a compound as set forth above. When the linker contains an

1,2,4-oxadiazole, the heterocycle may be formed using well known techniques, such as

25  reaction between an amidoxime and an acid chloride, or by the reaction of an amidoxime

and an acylimidazole. An illustration of such a transformation is provided in Examples 3

through 6, below.

Amidoximes can be prepared usihg well known techniques by the reaction of an Ar'

substituted nitrile with hydroxylamine. An illustration of such a transformation is provided

30 below in Example 1.

In most cases, the precursor Ar® carbonyl chlorides are readily available, or may be

prepared using straightforward techniques of organic chemistry. For example, carboxylic

I



(3-cyanophenyl)-4-(2-quinolinyl)-1, 3-oxazol e,

2- (3-cyanophenyl )-4-(3-chloro-5- trifluoronethyl pyrid-2-yl)-1, 3-oxazol e,

2- (5-chl or o- 2- met hoxyphenyl ) - 4- (2-pyridyl)-1, 3- oxazole,

2- (2-chl oro-5-net hyl t hi ophenyl ) -4-(2-pyridyl)-1, 3-oxazol e, 2-(RIBFAMHKS 15
met hoxyphenyl) -4-(2-pyridyl)-1, 3-oxazol e, )

2- (2, 5, &cidy imayy deoganvested -into( thep gerresponding 3acid hdarides by reaction with, for

2 {5 S LA el R e Bt s 570, o
2- (3-ni h - | 5 . .
oyt ayt )5 Sroae A R ke e P el RRRAP Y bbb o

accor datheeprotddura siatilae to el @itvenetnt Kelly tehal.j v Ong.i Chem! BEr 4623a463362996).
provided a . 20 pharmaceutical conposition conprising a conpound as set

forth aBevRisnbstigedml,3rOxazeles Wesr pispared by: tsgelingen haloketose pyith rarbexamide | y

accept a |J- ue or excihphent.~ln_::accordance with still anqther

enbodi n@n? e@#@%g&leeE?ri gn(,iaytshél;hg ﬁeﬁgﬁﬁﬁewlx FoVAY ', %{%8‘&) 0{2’ ﬁ%ﬂ??ng a
conpoungengierdtfite, i solveAPRMULremtVRl ahd thel feBilicd waPPiRHAS an 1, 2, 4- oxadi azol e,
the heterocycle may be forned using well known techniques, such as 25
reacti on between an am doxi ne and an acid chloride, or by the reaction of
an am doxi neln anebrdancacwith rd d@lt dustherAembodinent af ither in¥ensionh tleere has been
transformatjon is provided in Exanples 3 thr oulgh 6, below. Am doxi nes can

bebpr epBe¥iegst fRethRd of KABRAINE20bRRR of 3p il é&f@ll_l’ohr@fp@ﬁ, gpecifically
ratds GRS, bhiubfsil Geaihd” £ 6 aBning ald WSRR® el 3 reBfl Vi, an

precur seffective aGduROA c HASSetAoRhBaH. | Y available, or may be prepared

usi ng straightforward techni ques of organic chem stry. For exanple,
car boxyl i ¢ - & yerapsies £mbodirent rofythe énveotiomr thext hast beenrprovided @spethdd of aci d

o o b S5 0 SR TBbER b e Rl Y Eerc
oo B Sobfiging iRMing M GREA rtfe gt Gimythubis B Ofh abo®. 210

prepsred by [eacbordigcawithlofeethenenbédifertasthx ivesieon, thérefhas kedagprovideene f or
3 days. The resulting m xture was allowed to cool to room tenperature, the
sol vent mgthodr efroveatingnal disrase axi digerdgn saspngiatéd ovith glutamate-induced neuronal
damage, or a method of treating a disease or disorder associated with Group I mGluR
activation or Aamenablc to therapeutic intervention with a mGluR Group I antagonist,
comprising ac_lministering to a patielit suffering from said disease or disorder an effective
20 amount of a bomposiﬁon as set forth above, wherein said disease or disorder is selected
from the groﬁp consisting of as senile dementia, Parkinson's disease, Alzheimer’s disease,
Huntington;s _ Chorea,' pain, migraine headaches, epilepsy, head trauma, anoxic and
ischemic injuries, psychiatric disorders such as schizophrenia, depression, anxiety, diabetic
retinopatbies,- glaucoma, tinnitus, diabetic neuropathies, chemotherapy induced
25 neuropathies, post-herpetic neuralgia, and trigeminal neuralgia.
Other objects, features and advantages of the present invention will become apparent
from the following detailed description. It should be understood, however, that the detailed
description and the specific examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since various changes and modifications

30  within the spirit and scope of the invention will become apparent to those skilled in the art
from this detailed description.



In accordance with a still further enbodi ment of the invention, there has
been provided a nethod of inhibiting activation of an nd uR G oup |
receptor, specifically 10 nd uR5, conprising treating a cell containing
said md uR Group | receptor with an effective amount of a cortfbbldili8k set
forth abave. In yet another enbodiment of the invention, there has been

pr ovi de BREERDESCRIBTION (OF THE BRAWING8al danmge caused by excitatory
activation of an nmGluR Group | receptor, conprising treating neurons with
an effective %ggy e 0 ove. 15 In accordance with
a further enE |ngtrslltlag%ﬂituﬁ[gﬁﬁﬁ&gn IO:}\(?% ({fr%?{éﬁglg@%been provi ded a nethod of
treating a disease or disorder associated wi th glutamate-induced neuronal
damage, DETAILEEX DESCRIPTIONOFYHE INVVENYEONI di sorder associated with G oup
| nd uR activation or anenable to therapeutic intervention with a md uR

G oup | ant nist, .conprising admnistering to a patient suffering from
sai d di seaselBf PESSHI¥tIOR PEpYides capapopipds fstiate Retent andnaslestive amtagonistet

forth a er ¢ ' |.S ihsopder is.selected fromt oup
con Sil] st Pﬁg@?ﬁ%s 2‘&% icﬁ@bﬁg&%ﬂ?@i&n@é@& i b&s g‘% lgvﬁqﬁ:’fé‘a%@a E’tAI r?W@F"rPé‘?J] Ey gf‘% ease,
Hunt i ngpeaierd feéfmail#8: pai n, mgrai ne headaches, epilepsy, head traung,

anoxi ¢ and ischemc injuries, psychiatric disorders such as schizophrenia,
depression, anxiety, diabetim\ reti at hi eg? gl aucoma, tinnitus, diabetic
neur opat hi es, chenot herapy i nduted” 25-yelropathi es, post-herpetic

neural gia, and trigem nal neural gha. O her objects, features and advant ages
of the present invention will bec agparent fromthe follow ng detail ed
description. It should be understobd, fiowever, that {le detail ed

erhod nenPRITR Y, 3547 GF ofpGOB Sleral o g ehid corieBRE oY, Wy C. o nce

var | ousaghe0serath g Giet X OSadPz W 4 BrdaifinPI 11t and scope of the
| e

i nvention will beconme apparent to those s in the art fromthis

det 10 | eAr'dasicAi’pré mdeperdertlyosefedtedBfram(iie BRIUpFeoRESER A GbtetlcyEHECDRAW NGS
Fi gurepl%cF shows, il lustrative conpounds of the invention. DETAILED

DESCRI PH§tesqeyghicppieiy\santatniog Itiget heteroatoms; selestedi feom shey growpcoasisting ol t hat

are pot B?ED@%%%G&IO%QC Y189 Vledhed 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

15  selected from the group consisting of -F, -Cl, -Br, -I, -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-(CH2)~-NRR’; wherein R or R’ is selected from the
group consisting of H, CFs, Ci-Ciw alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryl,
heterocycloalkyl, aryl and where R and R' may combine to form a ring, and A is defined as

20 CH:, O,NH, S, SO, SO:and 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-pyridyD)-5-(3-methoxyphenyl)-1,2,4-oxadiazole, 3-
(2-pyridyD)-5-(2-chlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-[3-

25  (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-

-10-



5 of nd uR5. The conpounds contenpl ated by the invention can be represented
by the general fornmula Il: Y Z wherein X Y, and Z are independently
selected fromthe group consisting of N, 0, S, C, and CO vvhergiégn fﬁ{lZObI.eaSt
one of X, Y, and Z is a heteroatom 10 Ar' and Are are indepen nE

selected fromthe group consisting of a heterocyclic or fused heterocyclic

noi ety SEMPEIPAEMD-T,2540%adkzols; éﬁmiQFf%b%%@?eph@mbﬂeZ,qu;nagiaa@nst-i ng ?f
N o . . 5954
ohenyi . PS8 s i BttiBnehy I £akedBusii Facblbiil-Sip Seflofopienabny . ©

phenani hpepykadiok, Qe(gzl\flym?tﬂﬁi)tﬂlgl&ihmro—%%ﬁbn?f)el N4 oxanfhz % 3!(@{?2]}1@2- are

optionally substitute one or nore noieties 15 selected fr group
consi st H+{érflubro-H-cyandphenyBr-1,2;4-pxadRole; SR2-pyHOR)-5-SaiRyro-Bhadisfhenyl)- 000R,

_OCOQNRR. .. - NRCOR . - R, -ON, -N®, -O®PR -CONRR, -C(OR -
cH( OR) RL2.4-exadiazgle, 3%8”‘&‘%@'—)2&@‘%@%&1@?14'%38@29%%5 3')5(5sel ect ed

21 Kyl - noraPbREp S bRyl | ot Poxiiabiel A MorosHE AN S el ie: C 1
form a fléiapheyd- ¥\2i4soxdidzoRd 3q8-fludfopyid-2-¢)-5NB.cy@nophchy P12 3Rk adiatdle, 1. 2,

3, or 4. In a preferred enbodi nent of "the invention, the conpound is
sel ect ed-($-flvarapyeid-2ylpIe(3codimethaxyphanyl)-1,2,4-oxadiazole, 3-(5-methoxypyrid-2-yl)-

e PSS OO s S S F AL
3- i . _ i az0l o .
(2- )1 gty b enfEio AR s O Bl afa Y Soroatioenlsy Y20 gy e
(trifl usiseblohy-2iméthonyiphedyl 12 psnalii@ot, 8-(2-pyridyl)-5-(2-chloro-5-
3-(2-pyridyl)-5-(3-nethyl phenyl)-1,2, 4- oxadi azol e,

- (2- pymeﬂgvltgma ¢nylnb3 diazole 342 pysidyb-dol2ehromocpmethoxyphenyb-1,2.4-

S, oy SRR SRR S RspEng) T2 s ouasinrate pd3-chlorophenyl--

Ay 5yl SO £ i g 2 o 5 (5.

19 uor ophen 1,72

H 1

(
(
- (25 py (2-pytidyl)55-(Bnityphemy1pny2,3-oxadiazble Ba@imyaidyb-5-B-bdmophenyl)-1,2,4-
ridyl)-5-(3,5-di met hoxyphenyl)-1,2, 4- oxadi azol ,

(2- pymsl;@ie@némhanamgmpﬁwwe safts ghereqfadi azol e, =~ -
( -

(

(

YL i AR L B B i

2- py ehiidisting of £33 FMiehBrophehyR4qRS MY D-1,3-0xazole, 2-(3-chlorophenyl)-4-(2-
pyridyl)-1,3-0xazole, 2-(3-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2—(2réhlorophenyl)-4-

20 (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-
triftuoromethoxyphenyl)-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-

CDU'ICD(IDEOO' Ww—w

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

25  dimethoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(2,3-dichlorophenyl)4-(2-pyridyl)-1,3-
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-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-yt)-1,3-oxazole, 2-(3-

30  cyanophenyl)-4-(3-fluoropyrid-2-yl)-1,3-oxazole, 2-(3,5-dimethoxyphenyl)-4-(5-
fluoropyrid-2-yl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(5-methoxypyrid-2-y})-1,3-oxazole, 2-
(3-cyanophenyl)-4-(2-quinolinyl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(3-chloro-3-

-11-
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, 2, 4- oxadi azol e,

-chl oropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e, 3-(5-
ropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e,

-l uoropyrid-2-yl)-5-(3-cyan-5- fiuorophenyl)-1,2, 4-oxadihi§k8 W0

5 11 Bty 3543 SRR i oSSBTy 1.5

- qup AP Chry s ety ORI kb 3 DA oo -
- chinethox dﬁpﬂcﬁymhqar;ﬁﬁmybﬂ BIxiZble)-l2)5, 6&&1&&1@1@919&1:& yB-143-0xadi azol e

(2-pyri 5-chl or o- 2- net hoxyphenyl ) - - oxa oIe

2- pyoxaaple) 2-$3£:Qlomhgmd]-5 [pmdm{il-xlhllépw@mlb ﬁnq212@®ﬂaﬂlitx9m6@yl)4-(2-
(5 by N d-aale 2T FimyPa R Py TidyIoL Fosaae. Z’é’-ta?éromﬂvhenvlﬂﬂ-
yrll?,dfllh (g?g?@yé%éféaﬁmnyfwl%aéwgmoxaﬁﬁéa e, g (1?)

2-pyridyl)-5-(3-nitrophenyl)-1, 2, 4- oxadi azol e,

(2-pyridyl)-5-(3-brono henyl)-l 2,4 oxadi azol e and pharmaceutical ly
ccept aBF@aS'&‘IIQ%OQW@rlﬂBf roup Lawfagenistsnbodi ment of the invention, the

d f
2025 G chi Sfof setes TARaAIS o GtParidi” B Shuiad of the sy dpyeaion . (.
pyr i@yl hvallaﬁle%ﬁﬁ %ﬁlme%cﬁﬁsdiﬁééaomf@rmhhcﬂd@mm Ciiphny (PHINGEES, SWT).
2- (2-chl orophenyl )-4 20 (2-pyridyl)-1, 3-oxazol e,

(3-tr Mdremxeo,pbmnptbu)ndé quhpynvei!ylb)l ate 3ean‘bﬂazpr|epared {idm available precursors,

1
(
u
(
(
(
(
(
(
3-
(

hyl phenyl 2 | I
m_a. Yngggﬁ%%r P :ng)g%f)p dag&bperg well kaown in the art. The skilled artisan

rifl go eny?&% i ((ggougwag%%kﬁls gccoxa z% (?the invention, can.be prepared
5-

¢iaf hiéﬂiddﬁh@?ymht 4s (welP Yot )usin 31:@&81? Oﬂeeogmzed techniques of organic
5-di fl uorophenyl)-4-(2- pyrldyl) 3- oxazol e,

5 cy ahemisteyy | Suitsble2 reaptionsy are- des@ribedainostandapd (extBooks of organic chemistry.

I?E ) hoﬁ’gﬁ’?ﬁ%rﬁ@ﬁﬁpﬁ“d ﬁ%}ﬁ%@poxazmﬁw,gﬂm McGraw Hill (1977).
Eg ?Ptgﬁg-acygﬂ%ﬁﬁﬁ ')Wy“éﬁ%) P g L5 9{'@? can be prepared by

( 3- chiférirgxtion fof URe CPRRIEY Joetiveed tRgr duir&mlco&:mm@tmmﬁmgasunable Ar' and

t
(1
f
(2,
(2,
(3,
(3

cyanophenyl ) -4-(5-chl oropyrid-2-yl)-1, 3-oxazol e,

2-
c

2
(

( 3- cy Ao plointigs.) Whe(mthmlmbp@mmas 212 $-oxadiazole,ihe heterocycle may-be formed

ey aABonange el S e oot anrfatBR bty o 46 Un i i

5-di mato'i‘%éyﬂﬂef%hﬁmf' of 2an blnidixaRy rdnﬂ &1 Wlnm?iazofie OXAAOfl@stration of such a
(3 cyanophenyl ) - 4- (5- met hoxypyri d- 2-yl ) -1, 3- oxazol e, 2-

3- cy anagansfoprhitiof-i§ propidetbini Emamples, Bthoongghdd, ebelow
2-(3- cyanophq‘{lm%ll )mfheg?c):aﬁ rl]:\le(i)rrtsz)pail_?f:d &s%nglwgll 'inlﬁgn%ec%mques by the reaction of an Ar'
substituted nitrile with hydroxylamine. An illustration of such a transformation is provided
25 below in Example 1.

In most cases, the precursor Ar’ acid chlorides are readily available, or may be
prepared using straightforward techniques of organic chemistry. For example, carboxylic
acids may be converted into the corresponding acid chlorides by reaction with, for
example, thionyl chloride or oxalyl chloride.

30 In the case where the linker contains a 1,3-oxazole, compounds were prepared 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-chl or o- 2- net hoxyphenyl ) -4-(2-pyridyl)-1, 3- oxazol e,

2- (2-chl or o- 5- net hyl t hi ophenyl ) -4-(2-pyridyl)-1, 3-oxazol e, 2-(2gq$gqmn5-
nethoxyphenyl) 4-(2- pyridyl) 1, 3- oxazole

2-(2,5,6 érlfluorophenyl) (2-pyridyl)-1,3- oxazol e,

2- [ 3- chfBPeUdS in reimftwrtphaem fory 3 }ians g wesping midure was allowed to cool to

3: E ;2),1 ﬁi E)r Opﬁ%ﬁ*@ﬁz ?’%QJP‘A‘%‘% %@%%op‘%%g‘hﬁé‘gﬁ ’i’)%fb‘?ﬁie nyl ) - 4- ( 2-

pyridyl)-1, 3-oxazol e and pharmaceutically acceptable salts thereof.

Prepar aTmithi‘fcﬁﬁpoﬁnﬁ formGlIeR Gyl sdritagduint adtivity i Ny materials for
preparing the conpounds of the present i nventi on are 10 available from

commer ci al sthe pharmacelogicalsprapeitics f Gieetampoundsonftha yinfdutionaai e anklyyed
br cchr Suing SBRG Sus bk RecBitel, 60t S BRI Sl A, edm”"gpmq%:vf%h&aﬁ n
the artwdﬁ&oﬁrh'ih'tg@aﬁ”fbts phe ! dee £GRRN &%t RS BH 4751 1998

ant agoni sts, according to t I nvention, can. 'be prepared V|)ei rfaepF 0 oI ogy

t hat i salweNeurkn@W69 1992)9 Mﬂldebryalrend@nmseﬁnt@mrﬁlmqsm Bagad)ief gl D J.
chem stlrvy Suitabl e reactions are described in standard textbooks of

or gani cNewreshesistyy 6976yl €138M e Theemethodelogy AdvorniledDinoRoed puldia@npsTRY, 2d
ed., MG aw Hi %1 7]7) I\/bre speci fically, conpounds of the invention
general f“fo‘c?gﬁ e 83 B or mati on of the G noiety between two

Pregair sor coppEatkhi 304 Uoftrofin &ﬁ%f@:@'lﬁveﬁhon%ﬁgbepfuﬁﬁcg%fgie%fs ot*/éﬂle&s%e

| i nker contains a 1, t he heterocycle r med

usi ng wdlat nieasuses tiec hiobilizetion $ntedeekhsiay eﬂclnnpr[cjaé't]mﬁeaellsne@nsdmgl SRS an
acid chloride, or by the reaction of an ani doxi ne and an acylim dazole. An

i |1 ust r thet gan bigd tbwamaouqdﬁan%wcﬂllnlqullslmwmcaéasmtabﬂﬁ Btahwwsp@etlhr ough

ot 1 oessfb B NTER SR 0P, PRI ek 3Sh RS kot 10 LSRRI B P abb'sy o1
of _sUChhéreby ARBARIABA b9 telcfert i B80becd Inboh Ak R f?at]astr tihgases,

the precursor Are acid chlorides are readily avail abl e, may be pr epar ed

usi b s growthhfattorsvbasic t Sisoblasw gsoveth facgmmEGE,hemtsatusfomE:g geosathip Faetor-o
carboxyllc aC|ds naé be ‘converted into the corresponding acid chlorides by

react :Ag thenprotein exprsssjon and HricHenal achyisy gf eamsnwesem@,@%i n the
?B?oceﬁtﬁﬁgﬂ‘r?ﬁé L Reugbiaihde Pod). k1 0a-RE0F HoBs). 0PSO, 6 G e

4623- 4633 ( 1fPbvief, primary astrocyte cultures were prepared from 3-5 day old Sprague-Dawley

rat pups using a modification of Miller et al. and were plated on poly-L lysine coated flasks
20  in Dulbecco’s modxﬁ_ed Eaglc s medium (DMEM) containing fetal calf serum (FCS). For
cuvette analysis, cultures we_re up-regulated with growth factors in flasks for 3-5 days, then
hafvested and prepared for measurement of [Ca’*]; mobilization as previously deecribed
(Nemeth et al., 19985. | |
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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Thus, 3,5-Di substituted-1, 3-Oxazol es were prepared by m xi ng a hal oket one
wth -12 1 9 FEB 2004 carboxam de in refluxing toluene for 3 days. The

resulting m xture was allowed to cool to roomtenperature, the%oﬁf;ge@l' was
removed and the residue was purified. Testing of conpounds for L3 oup
| antagoni st_activity The pharnacol ogi cal properties of the conpounds of

t he invent i oBC®aAnd lCan Aejeraunations, cvere sadnqfpm slataypbtaingd fren ¢ § oprint

7o e P T T P WGBS otk Pl
Neur on By 3&Sing h8%ipondés toahe ﬁiax%al,reg)on%? IBRERISBE thelplated 1&%?&:8&531@1(

Bal azs, et al., J. Neurochem stry 69:151 (1997). The nethodol' ogy descri bed
i n t hosef thalagorist challengeswas mormalizadatiocttic hveragmresponse fof tenagonist @hatlenge in

Conveni ently, the conpounds qf the |jnvention be studi ed by neans, of an
assay 4 SPUthR)uelscan HheeSampnRte; o dsfhlier araioeplar 45stiag the compgusds of the
cells e F #ﬁ; I nd the conpounds. A well-known cell
l'ine V\hliﬂgﬁﬁl S lgglr(%@tl) e fl%‘%la?ﬁféﬂ%ﬁ?bose is described in MIler et al., J.
Neur osci ence 15: 6103 (1995), the contents of which are hereby

i ncor por at edPhgparsticii ofplarnidcetitical Roaipositions céritaining arGluReantafonists, and

astrocytes, fHeirt R ihIrétingideutsogieasdissdess f | brobl ast growth tactor, EG,
or transformng growth. factor-a narkedly increased the protein expression

and function LA d u : ( e o .

Neur osci ence?i]ﬁS( g&‘: %so%f-fG%gg?&%éggS?].vgﬁrl\dlﬁr |eef"!¥kf|c‘)1? iefr%réfezgisn rggg/rt(ﬂé)g}:cu tures
wer &0 pr diserders érr diseaSesd Wehlechehe SpmpourdsDgpically wilkbe s initherypyfor human

nodi fication of MIler et al. and were plated on poly-L |ysine coated

f1 asks Patientsy thoy| absockan be used it yeserinasy) medicines &9 Umt(smémorddmtwahdlﬁ@swet al

ar owt b1 act oftespppitie AR R0k 45iRaif, WK GlotEhts SEG SHyeBbR Eat b
measur efgiul{éd &R HlarieRP b It | FradddinRiraNd i Uinkiad S /sicane dndvempica et al - .

1998). For fluorescent i'maging plate reader (FLIPR) analysis, c"e@l S were
seeded torakizedy adimirdsrdtipai neTechaigads cinda forimmilations Ogeneedlly phayt d= foudd  h ack

sides and analysis of [Ca2+]i _nobilization was perfornmed 3 days foll ow ng
t he 1§r o REMINGRONGS WM&EEW@W@W ivhack{Bublishipg Cox r(]r%)ou‘t ‘using a
laser settl g1 Eor?xp@nﬂl%s \Qé&ﬂ&imﬁ t§tiE invention are effective over a wide dosage range.. '
For example, in the treatment of adult humans, dosages from about 0.01 to about 1000 mg
per 60-70 kg adult; preferably from about 0.5 to about 100 mg per 60-70 kg adult, per. -
[day] dose may be used. A more p_feferable dosage is about 2 mg to about 70 mg per 60-70

o

20 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,
camsylate, carbonate, citrate, edetate, edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, 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 L of buffer present in each well of the cell plate. After each
addi ti on of conpound, the 30 fluorescence signal was sanpl ed 1559 i s at 1
second intervals followed by 3 sanples at 5 second intervals E!e @hses
wer e nmeasured _.as t peak ei of the response within the |l e per| od.
51 "Ry R 58 B iRamaly: | BobE RPN BN HA CAH A ENCES i 8 80

obt ai neg‘gf&pm 8 poi nt concentration response curves (CRC) perforrred in
dupli cat Agoni st CRC were generated by scaling all responses to the

maxi mal r espBrefarrabpletmackutiollyt ivepthlsle galtstichgeNfditexbnPRK acétite! Béhzageni St
chal | enge was normalized to the averyﬂgre response of the agoni st chal enge

in 5 14brosnde.otarbenates citsatehglusanate phydrebromidest hydrechlgyidst, aualeaté.omesydstej ng

th f t ' [ d bel t le 4, P t

of - phar REUAR: Bambals mlefn g hﬁﬂ‘grﬁvﬁggm@ﬁ%évﬁaaﬂﬁaﬁ a rte e T ue
in treating DepdnAifROHF dle s]ﬂblﬁ@rcgﬁ&lﬁoﬂg"ﬁclﬁ d§1cﬂf rg'eﬁtg ﬁ@ 'ﬁ; gtion

are useful for treati ng neurol ogl cal |so ers o e t hese

conpounitgo llgnudomlsbyd dbsage Hermssamd adrmhistembaysfeﬂncdllyrmrlomtyl e‘Dlﬁéagohtsaﬁaﬁl SO
can be Eﬁgafl n v erinary nedjicine, to treat si m | ar or identical diseases.

In ther weEeds dor /Wﬁ‘agaaéw@ 8p pastaingd-release form asdakeewa Lo Blose plilled

et A ol e o e S T RERAACL..
and1d or PHARUAGHATIGANSERNE I e hRMAGELG! CAL
SCI ENCES (18th ed.), I\/ackysﬁlr}gi&lhlsl%l i]guﬁc’gl (Blléégge Pﬁ%‘rﬁ@r@oﬁnds ‘accor ti ng

t o-t he sublisgedlpmectal e transdecmaly evaginal, mansimieoshb,spasal parintestinal Ednumstamohe, in
t he treat nment 8{? adul t t]‘gira dosages from about 0.01 tog about 1000 .
per 60- Peyepigral fisliveryp ingluding  wtrampsciiiag, suhcutangoys, ipsamedullony m@efa&nsﬁes 70 kg

T o about%*ng ool Bfod o eltAG el Epcly RS BBt

wi | demdcmmnje‘ch@nsr ontbegkd. admnistration, the formin which the
conpound is adm ni stered, the subject to be treated, the body wei ght of.
t hel3ubj ect Fer Mmeaﬂsoageahd)ftthe meoﬂon metmafmmmlqm ineaqueous salikions, .

o BAEAS i§ pRE o RaAT Capbld buects S5 & s Cha1Sect, Tudg onuon'
or physiological saline buffer. For transmucosal administration, penetrants appropriate to

the bamcr to be permeated are used in the formulation. Such penetrants generally are
'lcnown in the art. o ' '

20  Use of pharmaceutlcally acceptable carriers to formulate the compounds herem'
dlsclosed for the practice of the mventlon 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 injection.

25  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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in the art, and may include, by way of exanple but not limtation, acetate,
25 benzenesul fonate, besyl ate, benzoate, bicarbonate, bitartrate, brom de,
cal cium edetate, cansylate, carbonate, citrate, edetate, edisy Rt ep 2004
estol ate, esylate, fumarate, gluceptate, gluconate, gl utanate,

gl ycol lyl arsani | ate, hexyl resorci nate, hydrabam ne, hydrobrom de,

hydr ochl or i d& addiiondR e attivedagisdientg gtheee phasmasgusiggh compositions may contain

| act obi Q3 , . | at y te. e,

it ot o b pHnicat P acibe BNIGH RofprFiE e Rldiend UG B BBES Kokl

pol ygal pefligdt® NFrotessing! bf Ythét ftive ! &afiptuads SR peépatRions SWhRthN 84 beS whddt €,
tannate, tartrate, or teoclate. Ot her pharmaceutically acceptable salts -14

1 9 FE pharmagmticallyay The pfeparations éormaaterpfos oralnadREMsiiai@NmSy PrelARNRCEIT CAL
SCl ENCES é'?'t h.ed.), su&rsa. Preferred pharmaceutically acceptable salts
i nclude®f meﬂ%‘%se,"apé}} PSSOl oat e,  broni de, carbonate, citrate,

gl uconat e, hﬂ{rﬁg a.4e. .ocht or i ge : al e,
panpat e (enbgna e?%ﬂo@rgﬁéﬁ{éﬁsgﬁi%@l %steg‘?in gﬁ{:@? na e?ﬂﬁ%ﬁ%@g”@?%gﬁ rate.
Dependi étﬂnd;mnah evithpadtid' éxcigdedisli dptivnallp grinding raeedsexﬂingsmndmragm ProvRysife
formulated into liquid or solic¢ dos_age forms and adm nistered systemcally
or | ocatheymixiyre ofggramtlesypafter (pdding| suitabledauxilipriesx rgsisired,i to ab letsopr
sust ai ned-rel ease form.as is.known to th .se%{s!khhl ed in the art. ]’ecﬁtklmi gues
for for W8S CBFSandu PSIPIHS GFE- iy PRLCR BN BUFTS ficPefirs nplucng

PRARMACREL CARcrdst Eh‘ﬁﬁ'tcl.l,( 65%@:&?1;)%11&169% g}-ﬁ&ﬁbﬁé’,' for RUhBR, TRze StadcHde

oral, buccal’, sublingual, rectal, trans , vagl nal, transnucosal,
nasal owheatt statchpaticeaddrch,s po@td Grarch,pgelatih ergain dedgavantly, metioy]u delhgdose,
i ntranmuscul ar, subcutaneous, intranedullary injections, as__well

as

‘i nt r at hBydipxymappmethylreellijesss r i sadivin,  icatboxymefbykcellujase 5 p EMgh e gpnd/or

i ntranasal .. o i pt.raocil-ar inj,ectio inter. alia...15 For injecti t he
“gent s BovringloyprolHomO BV, pRNFE o togesise  disinsdin aadls BRYE B, b1
i n physi i _ﬁmd' : S Elﬁﬁ@( |y Wy ] S
“sol ut i o?\l_;@hq%rﬁ%#;%si ol ogi calt IE%IP%EE%O}C‘F g?#’ Ia:%?l t ra?\cg?ru%gg;kglltngésn&ndiﬁgﬁﬁt i on,

-pentd r apadivmpiginge. ate to -the barrier to be perneated are used in the
formul ati on. _Such penetrants, general Iégare known_in the art. 20 Use of

" phar maceut i cRragee FOES s Tavided Wikty suitaler enatingsat £of {his RYEPRSEN AANASBNAIEY |

sugar solutions may be used, which may optionaily contain gum arabic, talc,
polyvinylpyrrolidone, carbopol gel, bolyethylene giycol (PEG), and/or titanium dioxide,
lacquer solutions, and suitable o'rganic solvents or solvent mixtures. Dye-stuffs or

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



di scl osed for the practice of the invention into dosages suitable for
system c adm nistration is within the scope of the invention. Wth proper
choice of carrier and suitable manufacturing practice, the conpositions of
the present invention, in particular, those fornulated as sol Qthf@ri§lt may
be adm nistered parenterally, such as by intravenous injection. 25 The
conpoun H f or mul at ed readily using pharnaceutically acceptable
carriers well known in the art into dosages suitable for oral

adm ni sife 'EQQhﬁﬁvﬁﬂ“ﬁﬁmﬂ. bds enabl e the conpounds of the invention to be
formul ated as t ets, pitlls, capsules, liquids, gels, syrups, slurries,
suspensi ons @apillidye ghs kehrothatographic hml)asdsk ospebryaladmat werd obniided hsiggtLd.
Phar maceuti cal conpositions suitable for use in the present invention

i ncl ude Hewdet ¢(H BN 38%%h Serdgsnilt Gas Ghramatograph eounled to an HR A7 hiSseies i n an

effegti . chie i | htended r ROSE, termnation, o e
o f obt | SBsSRRlRd DGR fimard Dt FeRBRRARY €8Py “EhBl SRR 1% e
art, esppMeddilidone}! |ddbithn Aéngiine25Igh 2l éodsindliise! 0320 B! OndIRiGH ABRF Ritd)- 60 15 1
9 FEB 2006 In addition to the active ingredients, these pharnmaceutical
conposi mldmen;myectantempn 250010, aeinperalure peagearnj 20 ° Cymiciremt 1251te 32ar€ifer s
conprising excipients and auxiliaries which facilitate processing of the

active d8npiintisnheld) constanty ak 387 s GuiPe e &nnl. peThigdaverpeliomatozmantyaey. The
pr epar atj.qns._f.or nul at .oral,adm ni,strafy e i form. 5 of
Pabh ot o P lsa Ahffieh Vniflh 258 Giih 8t MENHIE hist) O BghuBidlimes o
or aljg Us g eamuR@ioRlivith "RidhyitiC and 'Wa@&dbﬂ?saéﬁréy’ ?ealgﬁmgﬁﬁ CHehdicat Q',‘d.?

exci pients, "optionally grinding a resulting m'xture, and processing he

m xt ur ewefe gsedniok eletecting eompoutids gorsthiet BOC eplatesci INfast i reagentsf ustdsinrreattions
obtain tablets or dragee cores. Suitable excipients are, in particular,

fillersWelfc Ruighased from the Aldrigh (chemical Leq. dMilwaykee o 0d). migma Chemicgl Co.

sor bi t olg.: p re&f | .LQr a , [ t &l he tarch,
ee ot il Lot O CFRREICHGRT Corb” OAPRNE, WIT, Bk Sicie b

hydr oxy PAGPYCIRica {Rbh@SOR), S diaEasteR [SYRIATE (Wikdtag], INfirpse (CMC), and/or
pol yvi nyl pyrrolidone (PVP: povidone). |If desired, disintegrating agents may
~be added, such as the cross-Iinked polyvinyl pyrrolidone, agar, or alginic
aci 45 or Example 1 Synthesis of amideximedntesmiediates| gi nat e. Dragee cores are
provided with suitable coati ngsPyga_rz_Jtrhblin%dJ)ur ose, concentrated

-

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 mmoi). 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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sugar sol utions may be used, which may optionally contain gum arabic, talc,
pol yvi nyl pyrrolidone, carbopol gel, polyethylene glycol (PEG, and/or
titani um di oxide, |acquer solutions, and suitable organic solvents or

sol vent m xtures. Dye-stuffs or 20 pignents may be added to tlgﬁ Ftr%%(ﬁts or
dragee coatings for identification or to characterize different'®

conbi nations of active conpouddMetbexyhenpamidoximeiti cal preparations which
can be used orally include push-fit capsules nmade of gelatin, as well as
soft, seal ed capsul es nmade of gel ati nd a plasticizer, such as glycerol
or sorbitol. The push-fit capsul es Ngjn the active ingredients in
admi xture 25 with filler such as™P8ctose, ] bi nders such as starches, and/or
|l ubricants such as talc or magnesium stdbpate and, optionally,
stabilizers. In soft capsules, the active conpounds may be di ssol ved or
suspended i nUsitigt @l gehérgliptiocedasec forashef aynthesis lof, athidguinak:sp arysik éxyhamine

| i qui d pol yet hyl ene glycols (PEGs). In addition, stabiljizers ma){ be ,added.
The pr edwditochigride (7.6 €, t110smmel) e padiyry hydeaxideydd mlyiaf 105¥, h}ﬂj@‘%‘{b@&d%’ﬁre

vy ot misdPelbbitn Urd nBL. T bl WRRR, 8RR DB, >
i nvent i hbthoxkBenzathiddzdin€004 EXAMPLES General Experimental Methods Capillary

gas chromat ographi ¢ and mass spectral data were obtained using a
Hew ett - Packard (HP) 5890 Series Il Gas Chronat ograph coupled to an HP 5971

Series 5 Mass Selective Detectqr [Utra-2 U.tra Performance Capillary
Col um (crosslinked 5 % Ph%géﬁPE&NWTﬁ@énfmﬂ%gth, 25 m colum i.d.,

0.20 mm heliumflow rate, 60 mL&d N injector tenp., 250 C, tenperature
program 20 Cmn from 125 to 325 Cllf or;| 10 min, then held constant at 325

Cfor 6 mn]. Thin-layer chromatogr NH, perfornmed using Analtech
Uni pl ate 250-msilica gel HF TLC plates. UV Iight sometimes 10 in
conjunction with ninhydrin and DragendorTNFbB spray reagents (Sigma Chem cal

Co.) Wwere used for detecting compounds on the TLC plates. Mbst_reagents
usedOi n r eactA oniztureefe2 Sudicioropiriding i 8eg AlQmmpl) Cring evanideo(T06MNEWSUK ee,

(M § veurBBovy plicr: g 207 a1 PR pamly i "SRy ifhosPhBferrocenc]
dichloropalladium(II), complex with dichloromethane (1:1) (0.18 g, 0.22 mmol) 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. 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 5-
20  chloropyrid-2-ylamidoxime.

5-Flueropyrid-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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PA), TCl America (Portland, OR), or Lancaster Synthesis (Wndham NH). 15
Exanpl e 1: Synthesis of am doxine internediates Pyrid-2-ylam doxine Using
the procedure of Shine et al., J. Heterocyclic Chem (1989) 26:125-128,

hydr oxyl ami ne hydrochl ori de (7 65 g, 110 mml) in ethanol (10DFER Jthas
treated with a 20 solution of sodium hydroxide (11 nL of 10 N, 110 mml). A
preci pi bune Thei arganjc selvents wese then kemeedoni voruari tica gelvhromatograply aff therbi ent

t enper at ur ani reC| tate was filtered and rinsed
with et FF&H@F ﬂ%ﬁé&#} m&@%)ﬁ&f %PPH%F washi ngs were conbi ned and
treated wt hUg g&ﬁg §)ﬁg] e n e
heated at refl u for ﬂa{l)u?rcfc e \%I git?€| &Feg?hgr?ﬁﬁ%%/sgdzfeﬁﬁgg vacuo
t o af f ofldorbpyiddige (425 ﬁ% Gt4&mnncﬂl} 2 yohativnoeHhydeoxylarflink lydfihloride (0.79 ml

3- Met box benzam doxi me. MeO Usi ng thdmaeneral procedure for the shnt hesi s of
am ddxi Mp g0 m%}ﬂm@hamgldﬁd%) dedium hydigxide1(§.

r1%8r mﬂ&‘ﬁﬁ” fé‘ahegteg]ag r@hlt)é%%mluéq gﬂg%oxs%en?gorﬂé%ﬁ‘?%zngdq@%r i%t) g’%é/ r |2dm§

yl am doflusmpgtid Maidoidhel0 A m xture of 2,5-di chloropyridine (1.48 g, 10
mmol ), zinc cyanide (705 ng, 6 mol), zi nc (dust, 29 ng, 0.45 mol),

[1, 1' - bi s(di phenyl phosphi no) f errocene] di chI oropal ladiunm(11), conplex with
di chl oronmet hane (1:1) (0.18 % 8' 22 ‘4‘\; N di et hyl f ormam de (10 i)
was heated at reflux for 5 AOYF ."xﬂf gM¢ he reaction was dil uted
with ethyl acetate and extractedmsblh water and brine. Silica gel 15
chromat ography afforded 735 ng (53 ¢ e 2- cyano- 5-chl oropyri di ne. Using

t he general procedure for the synthesi| N&s1i doxi mes, 2-cyano-5-
chl oropyridine (735 nmg, 5.3 mml), a sol ytion of hydroxyl am ne
hydijgchl oride (1.2 ni of “OH

A solution of 2-cyano-5-fluoropyridine (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-5-
methoxypyridine (270 mg, 2.01 mmol), a solution of hydroxylamine hydrochloride (0.457
mi of 5 M, 2.28 mmo!) 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

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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5M 6 mol) in ethanol (7 nL), and sodi um hydroxide (0.61 nL of 10 N, 6.1
nmmol), were heated at reflex for 24 hours. Standard work up afforded 707
ng (77% of 5- 20 chl oropyrid-2-yl am doxi me. 5-Fl uoropyrid-2-ylam doxine F
A m xture of 2-cyano-5-chloropyridine (1 g, 7.22 mmol) and po{ﬁigBdﬂM
fluoride 25 (1.26 g, 21.68 nmmol) in 1- neth | -2-pyrrolidinone (25 nlL) was
heat ed at refl §lutignhefir 3-cyasq-3« viridipe the g edc22 ommed)s idi Iltmahym-t h

hyl d d h d 8 19F
o o PRl GS LS et R oy, fdgride, 61 261 £.cA BRUBBEPATNY of
the repdaghiden FEAW fﬂﬁqs%ﬁr@Aft@ﬁm@l gf thé T ééﬁﬂﬁﬁ'sfdlﬂg%&gﬂgg J_:@_W&etak@éﬂ&ﬂ the

general procedure for the synthesis 6f am doxi nes

f1 uor opmadtedew(tmg&wrgmdavrﬂ& nBilick ,geh clromatdgoaphyfaffurded 142 ang (59%) of 2-
hydr ochl ori e (0 79 50of 5M 3.95 mol) in ethanol (5 rrL) and sodi um
hydrbxi e OPM_“‘WC 10 N, 3.98 mmwol) were heated at reflux for 24 hours.

dard f 5o fl d: 2- I d
E?t El\i/lgt ﬁ{)xyx;ilﬁdlﬁg- ﬁ$ a%egom né%%é %A/%hqouﬁylngﬁm(%?%g %&@%I %1?5%?/ idi ne
(0. 65 gftudropyridine mzrmg o8] I6grﬂmiat)h@>sbﬁiﬁon 61 hﬁ&oﬁylaﬂﬁnéﬁyér%mﬁa% . 8P N

met hanol, 7.95 mmol) was stirred at O 1.5 hours ~ and 2 hours at
anbi ent of aredat mnol)mmgbif) mmmdtshémndhydm“ﬂevﬁmﬂ%nﬂmf AcM at B and

washed wit ra ne, Renoval of {he solvent_ in vacuo afforded 304
mo (43 B i%werféwgteﬁ SaiTon oA oy r Sandrit si0sk Hp Afoegi it me (64 80ehAr o 1 or
the yn ﬁd&'ﬂ %]H[Ee 2-cyano- 5- net hoxypyridine (270 ng, 2.01
(?, gﬂgrgt)irtl ﬁ roxyl am ne hydrochloride (0.457 m of 5 M 2.28
rrm)l) in et hanol (4 m_) and sodi um hydroxide (0.230 nmL of 10 N, 2.30

mmol) were heated at reflux for 24 hours. Standard work up afforded 79 ng
(24% of 5- 20 methoxypyri d- 2- Quineldsylamidoxime

- 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
|

HO.
CN

o
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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3-Fluoropyrid-2-ylamdoxime NH2 N, OH A m xture of 2,3-dichl oropyridine
(1.48 g, 10 mmol ), zinc cyanide (705 ng, 6 mol,), zinc (dust, 29 ng, 0.45
mmol ), [1,1'-bis(di phenyl phosphino)ferrocene] 25 dichloropalladiun(ll),
conmpl ex with dichl oronethane (1:1) (0.18 g, 0.22 nol) in NN\ 19 FEB 2004

di met hyl formam de (10 nL) was heated at reflux for 5 hours. After cooling,

t he reathe Bermgdiateipsten was fheated svilyp sahmoat@f mdmiwdmdm(w ol \ofteN and

brine. vaI of t e sol raph ded 1.05
o (765 RSS20 ol inr ReRERY G M nd, §ir8F w R BT eR B, Bri hoe
5. Cyan- Bhe SYa® WAk irenbfed 4 hecud aé’c?umeklhué alsaows‘& iﬁyéthgl i&éfai@' THé BPg;]AﬁJc( 25
m.) was treated with potassiumfluoride (1. and ated at
refl ux fodutioh8wisomashed Aithey% I andchrineh eRcrma(ai Dbthcwalyedi dfﬁ:trdetl hid i (83t%y |
acet tegfaﬁglgl exjracted with water and brine. Silica gel chronatography
aff ng EPICACIES cyano- 3-fl uoropyri di ne. Using the general
procedure for the synt hesi s of am doxi nes, 2-cyano-3- fluoropyridine (442
ng, 3.62 nmmol), a solution of hydroxylam ne hydrochloride (0.82 nL of 5 M
4.1 mmol) in ethanol (5 m) 3-@hkréeSdusrobytdoidcd® (0.415 m of 10 N, 4.15
mmol) were heated at reflux for 24 hours. Standard work up afforded 368 ny
(66 %9 of 3- 10 fluoropyrid-2-ylam doxi Qui nol - 2-yl am doxime NH2 N, OH
Usi ng the general procedure for the s esis of am doxi nes, 2- 15
qui nol i necarbonitrile (1.02 g, 6.8y a solution of hydroxyl am ne
hydrochl oride (1.44 nL of 5 N solution,~7:2 mol) in ethanol (10 nL), and
sodi um hydroxide (0.72 nL of 10 N solution, 7.2 nmmol) were heat ed at

reflux for 18 hours. Standard work_up afforded 990 r’rg (80-%
qui nol - 2- yI af¥ misrg©f 1-bromo-3-chloro-5-fluorobenzene (25.0 g, 120 mmol), zmc cyanide

10 (8.45 g, 72 mmol) zinc (dust, 235 mg, 3.6 mmol), [1,1’Bis(diphenylphosphino)ferrocene]
dichloropalladium(Il), complex with dichloromethane (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-chioro-5-
fluorobenzoic acid.

20 |

3-Fluoro-5-cyanobenzoic acid
F

HOQ
CN

0
3-Chloro-5-fluorobenzoic acid (13.74g, 78.7 mmol) was treated with 50 ml thionyl
chioride 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-

chloro-5-fluorobenzoate.
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20 Exanple 2: Synthesis of carboxylic acid internediates

3- Chl or o- 5-cyanobenzoic acid HO CN A m xture of nethyl 3,5-dichlorobenzoate
(14.66 g, 71.5 mmol), zinc cyanide (5.04 g, 42.9 mmol) zinc (dus$t,re@ g,
3.21mmol ), [1, 1" Bi s(di phenyl phosphi no)ferrocene] 25 dichl oropal | adi ung
complex with dlchlororrethane(ll 3.9, 1.57 mol) in N N

di met hy! f or néxnindgdure7 of the mﬁhylhéé%’mo'aﬁrﬂ%?’wo%’r Zglchﬁlﬂ‘%de £3-668. d241 i ng

(e 1SGHT AB° Ut gl et M pRAL3! 511 bR REp ARt 2N

2-chlor @mﬁlnﬁipanahﬁﬂmat@mpié@ vﬁuﬁdﬁhﬁr&naﬁ% (Tthp (1 13t ?r TIESilxﬂ:hﬁl)eﬁxt HYNWas

treated with a solution of sodium hydroxide (7.5 solution, 30
mol ) i dlmeﬂtyﬂtfanutm(décﬁmml)m lsatedras deflux forbl dwour.t aihsmemtmnewmmdwm S.
The sol vent was renoved |@q uo a t he resi,gque di ssol led i n_ethyl

acett cimiie GRpSTAGe L9 (G, (TGt solfiion, e X eietby
O e SathVEREr AOBARH aha % (glcﬁg%i\e@ in Sabho, 310 latfoRf Qrekic” YRARRCHERIFo-§1 U

3-Chl or enzol ¢ acl m xture

1- br onoeyhnobénadae.5- f | uor obenzene (25 0 g, 120 mmol ), zinc cyanide 10
(8.45 g, 72 mmol) zinc (dust, 235

[1,1' Bi s(di pﬁbmynqﬂndnghyln%):m@rcré@émbeamm wa—&ﬁ&a%m%ﬂwmumwﬁﬁ%su% t h

s e RUroRae (e bt ¢ sclufo, 198 gEBY i i, PR Lo ot hfpeche L)

Wi T g et byt 4 BGizs atmeasaﬂzeﬁﬂvm&ﬁ&bewzh BadiRt £1d HE Qed%uermssoﬂddl intinR lacetate.
chromat ography afforded 15.99g (85% ) 3-chloro-5-fluorobenzonitrile. 15 The

i nt er re@het erganicr |sblat1mswlas ewtastnbdenth d%olaguéons BIICls @add ubrihg.drSehtdadegel 100
mL of 10 N solution nol ) 100 _nl. water and heated at reflux for 2

hours. phropatagrIph Ytafff?ﬁ‘iqdh7e0 gsféf‘%t)loéﬁ flnego-e4 BFYC 8t 8di fied with

concentrated hydrochloric acid. Extraction with dichl oronethane and
evaporation of the solvent, afforded 15.14g (85 % of 3-chl oro-5-

f 1 uor obgRaipte C s;lnmwis of 3,5-disubstituted-1,2,4-oxadiazoles from acid chlorides
15 In general modifications were made from the procedures glven Shine et al., J.
Heterocyclic Chem. (1989) 26 125-128. 3,5-Disubstituted-1,2,4-oxadiazoles were typically
made by addmg an acylchlonde to a solunon of an amidoxime in pyndme after which the
7 reacuon mxxture was elther heated to reflux or placed m' a: sealed tube and heated
Typ:cally, the oxachazoles were 1solated by precipitating with cold water and filtermg orby
20 extracuon with an orgamc solvent If necessary, the oxadlazoles were purlfied by

chromatograph_y or recrystallization.

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

Cl
@YN\?Q
R cl

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)-1,2,4-oxadiazole:
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20 3- Fl uoro-5-cyanobenzoic acid F HO CN 3- Chl or o- 5-f | uorobenzoi c 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 renoved in 12§ y@?m) and
the residue treated with 100 ml dry nethanol to afford 13.6g (92/;“

gezmr@pgéa' G °;;f; B RS B s s BN B85, LR TR a5
Ny, 3. 63 {l)ﬁ’)di 6223%@22%%@2??@)20); errocene] dichloropall adiun(ll),

conpl ex”w 1.8 mmol) in N, N

di met hyl f or mam de (70 m ) was heated at reflux for 1 hour. The reaction was
cooled to 5 anbi ent tergperature and diluted with ethyl acetate. The organic
sol ution was 3#2-Pyridgh-5-(-eioxophenylrhd,4oxadiazole) (NBH6498D A48 B} vacuo, to
afford crude nethyl 3-chloro-5- cyanobenzogte. The crude net hyl

3-chl oro- 5- cyanobenzoat e was trgéabéed Wlt oI ution of sodium hydroxide
(45 mM of 4 N solution, 180 S (350 nL) at ambient
tenperature 10 for 4 hours. The 'sol uet was Fenoved in vacuo and the
residue dissolved in ethyl acetate. The organic solution was washed with 5

% aqueous HCUsmgdhdgenesal mBotadoe fpeithe wmutﬁgnaﬁmadm@pueﬁdﬂombgnmh% of

3. 5- i <GBy (Ldcila, DI 4 BV 29 wﬁwp&én@?‘é%’rairh w8 AR dmh)

nodi fic y | i}

et er ocel ReagtEaf rRCEk ‘8?"%}5 Dgnaay 4o, G SErdRt I% Po 1) 2032, s
wer e typyﬁdgﬂ)-ﬁ-(Bmmd:eoﬂhpnﬁlotdmg-oamdmm}é chipot36@|h4(1 BC; aGﬂijMS)gatﬁm&r(rel

am doxime in . ne after reaction m xture was

neniba 112 QF ApRsd ;A28 o dPB10id L hkEn 0. TER) 1A (3 She
oxadi az S were isolated by precipitating wwth cold.water and filtering
or. by extraction with an organic solvent. If necessary, the oxadi azol es
were purified by chromatography or recrystallization.

i(;-ryr;dyl)-s-(s-methoxyphenyl)-l,2,4-oxadiaque ®1)

(%"YQ
--.N \ )
N=-O oM

15 | Using - the ‘general - procedure for the synthesis of '1',2,4-oxadiazoles,. 3-anisoyl
‘chloride (151 ﬁL‘; -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-oxadiazole (B5)

ci
(\‘)\(”\YO
=N "\
N—O

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

25  chloride (127 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 157 mg (61%) of 3-(2-
pyridy!)-5-(2-chlorophenyl)-1,2,4-oxadiazole: mp 93-94 °C; GC/EI-MS gave m/z (rel.
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3-(2-Pyridyl)-5-(3,5-dichlorophenyl)-1, 2, 4- oxadi azol e (NPS 64982) (404) B2
ClL N6 CL NOZ25 A mxture of 3,5-dichlorobenzoyl chloride (2.1 g, 10
mmol ) and pyrid-2- ylamdoxime (1.37 g, 10 mmol) in pyridine (57{8L)FHEs,
heated in sealed tube at 190 C for 2 hours. After this tinme, the reaction

ot 1 o Wit 257 8 AP 0B, B B T3k QB ApOTala Bh, G S, 75

recryst @ fromethanol to yield 2.1 g (72% of

3-(2-py |d’y§l‘ 5-(3, 5-di chl orophenyl ) -1, 2, 4- oxadi azole: -22 1 9 FEB 2004 np
162-166 C, GC/ElI-Ms gave mz (rel. int.) 291 (M+, 38), 293 (25), 261 (1),
173 (6), 145 (13 120 (100) .90 (20), 78 (28 51 (15).

3- (2-Pyri dyl ) - 53¢@-Rymidiloprbi-yifiuoromethyh phenyll, Zé-emaaﬂg@@ (405) B3 5 Cl

Usi ng t he general procedure for _the synt hesi s of 1,2, 4-oxadi azol es,
3-chl orobenzoyl chloride (127{ W1 d pyri d 2. yI am doxi me (137 ny,
Il mmol) in pyridine (1 nl) eflux for hours. Standard

wor ks up af forded 156 ny (61% of 3 (

pyridyl)-5-(3-chl orophenyl)-1, 2, 4- oxadl azol e: 136-140 C, &C/ El - M5 gave
mz (rel. 10 |nt ) 257 (M, 64) 259 (21), 227 (3) 120 (100), 111 (22), 90
24), 78 (32 26

8 (o pyr 1 ayl Poinh dhfo bR oA Sor, e oSS, o} HkoudinRg ne3:
gener al tﬁﬂﬁﬁﬁﬂ&lﬂ(ﬂb@ﬁz&yﬂ‘ RhRYidk €SI §L0f1 :i!un% 3 idaz ghﬁﬁdoﬁnﬂ:fmsmﬂag,
chlorlde (151 L; and pyri d-2- OX|ne mol) 1n
pyri di nmn@dl) ni_pynd/mc €l hﬂa)tmi‘ealeaméfat mﬂuﬁccﬁor 46 ﬂmurss Sﬁnémdamtkvup &ffarded
affo de 99 f 3.(2- . .

oyt Ryt $38 T TRk of v RcpupicyDrs-1B-Grguarammestylphenyll-b 2. boxadiaasisc mh 16ave

?’2% (r eguz 255)‘ d}:/%?w 'X%vée %9%: 2@?)(23% (?/%79863%72 WP 95%), 1888 3530420 92

(100), 90 (20), 78 (23), 51 (11).

3-(2-Pyridyl)-5-(3-fluorophenyl)-1,2,4-oxadiazole (B7)

Pavas)

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

15

chloride (122 pL, 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-Pyridyl)-5-(3-methylphenyl)-1,2,4-oxadiazole (B9)
< ”7/@
--.N \ =
N—O Mo
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
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3-(2-Pyridyl)-5-(2-chl orophenyl)-1, 2, 4- oxadi azol e (B5) Using the general
procedure for the synthesis of 1,2, 4-oxadiazol es, 2-chlorobenzoyl 25
chloride (127 L, 1 mol) and pyrid-2-ylam doxinme (137 ny, 1 nnDI) Eb
pyridine (1 nmL) were heated at reflux for 4 hours. Standard mor EL 2004
afforde

yr i ayi S22 B Bty o ow 428%%%’! TR °6 GBI MBS e m 2
I 9 041 9 4 11

120 {1007, ‘*i‘ﬁ"ﬁ EEEY Q04 10y 223 357 207, 0, AP 2, 7 sy ho G495 1),

3-(2- Pyﬁ'?ﬁﬂh;ﬂS)(éZS) [53 ((lﬁ)lfl uororret hyl )phenyl] 1, 2, 4- oxadi azole (B6) 5 CF3

Usi ng the general procedure for the synthesis of 1, 2, 4- oxadi azol es, 3-

(trifluoronethyl)benzoyl chloride (151 L, 1 nmol) and pyrid-2-yl am doxi ne

(Sggzsdg?a \IAorrkmB:o) ai‘?ordpgﬁ%ﬁ}é '%’h{@@@? ﬂ?.%kﬁﬂaﬁher(ﬁ{d)ux for 16 hours.

3-(2-pyridyl)-5-[3-(trifluoronethyl)phen 1,2, 4-oxadi azole: np 116- 118
C, GCOEI-Ms gave mz (rel. int.) 291 (N% ), 272 (7), 173 (6), 145 (25),
120 (100), 90 (20), 78 (23),
3-(2-Pyridyl)-5-(3-fluorophenyl},.-

o1

xqdi gzol e (B7) 15 Using the general
procedure for the synthesis of 1%, 4-;}))6 | aZol es, . 3-fl uorobenzoyl chloride
(122,uL, 1 nmmol) and pyrid-2-ylamdoxine (137 ng, 1 mMmmol) in pyr|d| ne (1
m) were heggifg hié deRédal préceliurbOiod OHE Syndeat da" 25 KaditRofth| QLARHMbYO MU
(73%9 of 3-(2- ]ﬁgyrl a%ll) 5-( 3- flllruoropheny 1)-1, 2, 4- oxatﬁaazooe ) 88- g

GO/ El - l\@lmﬂﬂe(lﬁﬂml( rlemmomandmw)d 241hn(ldﬁxm195137 ﬂkl l(lﬁmol)llﬂ(i’yflﬂiﬁﬁ)(l iy’
(13), 90 (21) 78 (2 75 (19),
3-(2- PyWF"gytl ;;JOP L £043dwatﬁ a§an€w@3g9rk29p@§fon@edtmn@ener al

Ok 3‘@5?@@35?%%@3@% 2ALSRRHBES fRaF 138 40V lap RIS iy (2
vver e heapedel g FER(MA, 75he195t(50059q 8B 153 (100}, 51395(51951d19€!11(6@r ¥2GJP29),

af forded 387 ny
105 (23), 78 (14), 51 (14).

3-(2-Pyridyl)-5-[3-(triftuoromethoxy)phenyl]-1,2,4-o0xadiazole (B11)

O\\’NY@
N—O OCF,

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

15

(trifluoromethoxy)benzoy! .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-

20 oxadiazole: mp 86-88 °C; GC/EI-MS gave m/z (rel. int.) 307 (M*, 73), 277 (3), 222 (3),
189 (6), 161 (5), 120 (100), 78 (21), 69 (17), 51 (10).

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

F
@YN\
=N \
N—O

25 Using the gemeral procedure for the synthesis of 1,2,4-oxadiazoles, 2,3-
diflucrobenzoyl chloride (124 L, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in

25-



-24 19 Fz B 2004 (82% of 3-(2-pyridyl)-5-(3-toluoyl)-1, 2, 4-oxadi azole: np
127-128 C;, GC/EI-M5 gave nfz (rel. int.) 237 (M, 100), 222 (2), 207 (8),

120 (68), 117 (24), 91 (29), 90 (29), 78 (32), 65 (26), 51 (Zilsp. rﬁ
3-(2-Pyridyl)-5-(I-naphthyl)-1, 2, 4-oxadi azol e (B10) N-O Using tfér gzg%eral

L0 i,y e Reged o ey 107 38 Poi, Stsndnet ork Upyande | T g )
h

art or deig I RyRhELs GauRiortRkabny 08 4bniQilic: BE106791 S IGREL |

np 132- M36gdve naE/El MD 25Y eMr 97, 1229.(5), rmzs)(4)27ﬁt1(d‘i’+t), 120)( 100)951185()263

(88), 153 (100). 139 (12), 127 (86), . 126 (29), 105 (23). 78 (14). 51

(14). 3Q7B-My@*EWL)ABL[ 32 (tri fl uor omet hoxy) phenyl I - 1, 2 4- oxadi azol e (B11)

15 O OCFa 1 Using the general procedure for the syntheS|s of
1,2,74- oxadi azol es, 3- (trifluoronethoxy)benzoyl ;chloride (220 ng, 1 mmol),

and pyrid-2-yl am gq@xip@idvi m.dlﬂﬂoﬂpﬁéﬁl .2 kfh% 1) were heated in
a seal ed tube at %O%gr)sg(hours anJa’r g up aﬁorded 175 mg (579

of 3-(2-pyridyl)-5-[3- (trlfluor thoxyf hepyl ]1-1, 2,4 20 oxadi azol e:

86-88 C, GC/ElI-Ms gave niz (reI Mt . 4 3 , 73) 277 (3), 222 (3), 189
(6), 161 (5), 120 (100), 78 (219769 ( (10).

3-(2-Pyridyl)-5-(2, 3- dlfluorophenyI)NiOZ 4- oxAdi azol e (BI6) LBlng t he
general procedure for the synthesis of 1,2, 4-oxadiazol es

di f I uor obenzB§iNE c ieorgemeral 1 Procedure  fory| the o synthesis gof>- k?&m’@@%‘?ﬂlﬁs (BT ng, 1

hoor . Dbty Lo PR Pk el e P 53 0 Gokd

3- (&Y Pypyribiihe (Bndld). Werd héatedl APTTNYE ) forl 18, Hbubx adiagtde wollP up 2i¥okddd §-(2CCl El -
pyridyl)-5-(2,5-difluorophenyl)-1,2,4-oxadiazole: mp 120-126 °C; GC/EI-MS gave m/z
(rel. int) 259 (M*, 91), 229 (5), 228 (4), 141 (13), 120 (100), 113 (25), 90 (23), 78 27),
51 (14). '

15 3-(2-Pyridyl)-5-(3,5-difluorophenyl)-1,2,4-oxadiazole (B18)

O

-0
Using the general procedure for the synthesis of 1,2, 4-0xad1azoles 3,5-
difluorobenzoyl chloride (1.25 mL, 10 mmot) 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
20 afforded 1.2 g (46%) of 3-(2-pyridyl)-5-(3,5-difluorophenyl)-1,2,4-oxadiazole: mp
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)
|
s
N—-O
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 mmo)) in pyridine (1 mL)
-26-



M5 gave mz (rel. int) 259 (M, 97), 229 (5), 228 (4), 141 (11), 120 (100),
113 (26), 90 (27), 78 (34), 51 (17). 5
3-(2-Pyridyl)-5-(2,5-difluorophenyl)-1, 2, 4- oxadi azol e (Bl7) N-d&.fsﬁl’hiﬂﬂt he
general procedure for the synthesis of 1,2, 4-oxadi azol es,
di f 1 uorobenzoyl. chl arj (124 LL, dp -2+ 7 ng,
1 nmol ) WERF ﬁe(?{cﬂy"r‘ ]Irﬁﬁ (g'd?‘ir ﬁ)h"Wér egtﬂ%qfr?‘i °3€ ufo%f%‘q‘fa(zjllgél g@?@n&sﬁ' i'%dar d
wor k up gl I flaqor n QX getple np
120- 126p%§&3@?§?{%§6§ﬁm3}‘)% Q)&% ra&gle bzlggq‘?mp%@QWrE%Z%S% %9& Q
141 (13hn) 128 (MQ095). 218 (2980 @R (ZBII00RAL1620), 10Z@EIA0 (26, 78 &, 15"
3-(2-Pyridyl)-5-(3,5-difluorophenyl)-1, 2, 4-oxadi azole (B18) F Using the
gener al (1% ok @ for the synt hesis of 1,2, 4-oxadi azoles,.. 3,5-
dlflsorobenzoyl chloride (1.25 nmi, 10 mml) and pyrid- 2- yI am doxi me (1.37
mml) in pyridine (5 nm.) were heated in a sealed tube at 200 C for 4
hours St andar d QLPJH-R] &h %4-efadiazole (B23
3-(2-pyridyl)-5- \(%{ 5-di fvia)aoropheny &{Bh Xoggadi azol e: rrp(B 1)15-119 C
GClEl-M5 gave miz (rel. int) 259 (I\/Hr 100) OM929 (4), 228 (5), 141 (9), 125
(13), 113 (30), 90 (19), 78 (2 1 (15).
3-(2-Pyridyl)-5-(3-cyanophenyl fizol e (B21) 25 CN Using the
general procedure for the synth& 1 D adi azol es, 3-cyanobenzoyl
chloride (165 my, 1 nmml) and pyrld”z(g/l ami doxime (137 ng, 1 nmol) in

g%lglng:ipg \(/\érEHﬂg Lﬁ?o%an}aﬁl?g&%ﬁ%M% ﬂ)fehg'g'%@gslét of 0P, 24-bidia81e3013 5-

pyri dyl Huﬁetﬁ&y%&ﬁbgpbﬂﬂﬁhéé mmﬂmam yridq2-yldiBidb4BneC(13EGhE) | WBnglv e
mz (rel. int.) 248 (M, 130 (ag 120 (100), 114 (9), 102
(28)10 9@a ppidine YBmL3 Were haateq 419)00 fc(r:?@)hours tandard work up afforded 210 mg

(74%) of 3-(2-pyridyl)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole:  mp 145-148 _?C;
GC/EI-MS gave m/z (rel. int.) 283 (M*, 100), 253 (3), 165 (69), 163 (19), 137 (36), 122
(33), 107 (17), 90 (10), 78 (25), 63 (19), 51 (19).

15 3-(2-Pyridyl)-5-(2,3-dichlorophenyl)-1,2,4-oxadiazole {(B2S)

cl
Cl
(L"»f\@
NN
' N—O

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2,3
dichlorobenzoyl chloride (209 mg, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol} in
pyridine (1 mL) were heated at 100 °C for 48 hours. Standard work up afforded 236 mg

20 (81%) of 3-(2-pyridyl)-5-(2,3-dichlorophenyl)-1,2,4-0xadiazole: mp 128-133 °C; GC/El-
MS gave m/z (rel. int.) 291 (M*, 66), 293 (43), 256 (6), 173 (10), 145 (11), 120 (100), 90
(19), 78 (27), 51 (14).

3-(2-Pyridyl)-5-(3-chloro-5—cyanophenyl)—1,2,4-oxadiazole (B26)
cl
@(“Y@
'-.N \ =
.-" 25 N—-0O CN

27-



5 3-(2-Pyridyl)-5-(3, 5-di net hoxyphenyl)-1, 2, 4-oxadi azol e (B23) One Using
the general procedure for the synthesis of 1,2, 4-oxadi azoles, 3, 5-

di met hoxybenzoyl chloride (200 nmg, 1 mmol) and pyrid-2-y|anidq&jp§§mm§7 ny,
1 mol) 10 in pyridine (1 nL) were heated at 100 C for 72 hours. andard

B 5 e ARG ASHL (R B3 21 497smepel A wasgireated yich Assofufioncof

5 B (1 13 M Sy, A P 0

3- ( 2- Py M Nivlinhethylctnidngide: h e olwion! wasl stitrelt sxafbiegtolempeBfiny fof£2.3Jaburg. t he
generalagéocedure for the synthesis of 1,2, 4-oxadiazoles, 2, 3-

di chl or Sberexesss exaly)r rhleride (vasngemavednin yacued thyafford A-chlerg-3rexanebenzogly ny,
1 m@l ) LN $yri dine (1 n.) were heated at 100 C for 48 hours. Standard

wor k up°%!?‘f‘6 ‘ded 236 ng 20 (81% of

3-(2-pyridyl)-5-(2, 3-di chl orophenyl)-1, 2, 4- oxadi azol e: np 128-133 C, GC/ El -
M5 gave mz (rel. int.) 291 (M, 66), 293 (43), 256 (6), 173 (10), 145
(11), 120 (1USing thE gedersl) proé&iuge Tor, the Byfhthdsis of 1,2,4-oxadiazoles, the 3-chloro-5-
3-(2-Pyridyl)-5-(3-ch] oro-5-cyanophenyl)-1, 2 4-oxadi azole (B26) ci_ CN -27
19 FEB Syamobenzayl, chlogide yands paFid2-Hamidoxime (682 gng4 5o mupeky)| i GaLvalendy i g

ith |, Wit i f Lyl .ehlorid 10 cPwM | chl , 25
ol ) " ahopiig £ ity o B 'y Bl i i R P 61,7 s Sk bR BRE o

' d it . lchfopbBLi d
P b b S R e S N g

t he geneyaophenyt)elRdeoXadiazolee GCVERMS gavefm/t, (2¢14 imx2f2a@Mdt 2300)t 283 (18),

3-chl org-5- cyanobenzoyl chloride and pyrid-2-ylam doxine (682 ng, 5 nmol,
I equi vapbiad, 2H @y 13ax10) 129 5Dy HB(ONAR(LE. Ph@: seal ed tube at 175 C for

4 hours. Standard work up and

3-(2-Pyridyl)-5-(3-fluoro-5-cyanophenyl)-1,2,4-oxadiazole (B27)

F
(\\/L("Y@
--..N \ )
15 N-0 N
_ 3-Fluoro-5-cyanobenzoic acid (2.5 g, 15.14 mmol ) was treated with a solution of
oxalyl chloride (30 mL of 2.5 M in dichloromethane, 75 mmol) and a catalytic amount: of
MN—dimethylformamide. The reaction was stirred at ambient temperature for 2.5 hours.
The excess oxalyl chloride was removed irn vacuo to afford 3-fluoro-5-cyanobenzoyl .
20 chioride.

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-fluoro-5-
cyanobenzoyl 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-pyridyD)-5-(3-fluoro-5-

25 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).

28-



10 recrystallization from 2-propanol afforded 250 nmg (19% of
3-(2-pyridyl)-5-(3-chloro-5- cyanophenyl)-1, 2, 4- oxadi azol e: GC El - M5 gave
mz (rel. int.) 282 (M+, 100), 283 (18), 284 (34), 251 (4), %@q-'fﬁlzﬁﬁt. 120
(53), 100 (10), 78 (15), 51 (6). -

3-(2-Pyridyl)-54(3-5! uproz5; cyano nyl)-1 2 4-o0xadi azoie 7) F 15 CN

3- Fl uor o- 5- cyan3@%‘8’%5%&‘@?%’%‘?“%%‘&?yﬁﬂ7?’{"’W‘? Qigid with a
solution of oxalyl chloride (30 nL of 2.5 M in dichloronethane, 75 mmol)
and a catal ytic amount of N, N-dinethyl forpam de. The reaction was stirred
at anbient tenperature for 2.5 %o rs.n. T cess oxalyl chloride was
renoved in vacuo to afford 3-fl o=%H-ya nzoyl 20 chloride. Using the
general procedure for the synthesis ®f01, 2, 4- Bxadi azol es, the 3-fl uoro-5-
cyanobenzoyl chloride and pyrid-2-yl aam doxime (2.076 g, 15.15 mml, 1

equi val ent) $-&hlgror5-Hinerebgmzoie aci Aat VEAS i with agsolution ef t or 4

2e3 MIRO
hours. $Standard. ug a crysialli | o, f - af d 1.5
o (5709 OIS T B, BES M i phromRlco ]y o Bl B S MBI bl
CC/ B - Mot SV QinietBylfdrlamidd) The £altiddMias §irted &GhmHidm tempetaturd for.2.4 Beurk12) ,
120 (100), 100 (18), 90 (18), 78 (35), 51 (20). 1 9 F? B 2004
3- ( 2- Py Thelydxyess - ¢3dylhthlorid& -wasu osmpied nigd yeduo? 1ot -afifoed i achdore-3-Baeiobenzoy]
3- Chl oro- 5-fl uorobenzoic acid (400 ng, 2.3 nmol) was treated with a
sol ut i oBhIBFide.oxal y| chloride (4.6 nL of 2.5 Min dichloronethane, 11.5

mmol ) and a | YL ' | f ): T } @n was
stirred at aggiltngnqﬁ: Iggr%gfﬁt&[&?d}?g?r'@g gS’ ﬁ%lgﬁés I.ay 1,@%’63%@@5@6)@% %/I%ﬁ%?ﬁ gr | de
was r enpMefbbemzoybetildride &idf Eyﬂd&ﬁhhmmim% {3 Monnhen3omimol ch equidident)dn ng
the general procedure for the synthesis of 1,2, 4-oxadiazoles, the

3- c i or pysdiné (Siodgbvere dgated fin aseadesd tabe apy7§ 8C foy # hatso Standard workgp apd 3+
1, 1 i val ' 10 i di - d i. d b
175 ¢ 1 arhalraion o 2 prorilih alriied 90 b (9555 R EpyridyfsTBRfto's 0 2
' fluorophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.) 275(M”, 89), 276 (14), 277 .
(29), 129 (26), 1?0 (100), 109 (7), 90 (20), 78 (31), 51 (14). '

15 3-(5-Chloropyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-0xadiazole (B29)

Cl? \'
N4 CN

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl .
chloride (6;15 mg, 4mmol) énd 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-yl)-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-y})-5-(3-cyanophenyl)-1,2,4-oxadiazole (B30)

Fy?
\O\(“\YQ
N \ CN

, 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

29



recrystallization from 2-propanol afforded 250 ng (39% of
3-(2-pyridyl)-5-(3-chloro-5- fluorophenyl)-1, 2, 4-oxadi azol e: GO E1- M5 gave
mz (rel. int.) 275(M+, 89), 276(14), 277 (29), 129 (26), 120 (19Gk3 284°
(7), 90 (20), 78 (31), 51 (14). 15

3-(5-Ch] or | d:2-v1):5-(3-cyan nyl ) -1, - oxadi azql e 29) .C CN Usi ng
tht(a genéﬁgﬁg%{golg%gu (5'3 P%a}é‘f}?e §f§fﬁﬂﬂe§%§glﬁ’ d%: gn’f E‘?Z‘H&i g?d'fiéé W‘)’rk up and
3- cyanofenzeMiza ipsl e | @T OBV Rl MnaoXi 800Xk Me
(656 g i ey TR pogmdlr TSR0 3 (A o PR UGBt SR 0 ¢
for 4 heyangphegybilcdexadinzolep GAUEIMNS rgave ws't gel.i ina) 206 (M Qo) 26T0e09)
af f or de (329 .0of 3-(5-chloropyrid-2-yl)-5-(3-
cyanoph%@)’ﬁf,(&’cﬁ%ﬁ@z8%&22)6@Qﬁl\/@' @Qve mz (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- oxadi azol e (B30) 25 CN
Usi ng t he geaqmuﬂrapyﬁdm-ynfm-dybﬁo-smﬁmPhéhﬂf-l,Jz,aoﬂmﬁﬁaﬂé @ahes,
3-cyanobenzoyl chloride (0.534 g, 3.2 mmol) and
5-fl uoropyrid-2-ylamdoxime (0.5 g, 3.2 molf) in-29 1 9 F E B 2004

genat 175 C for 4 hours. Standard

pyridine (5 nmL) were heated i al ed tyk
work up and recrystallization {ro angl afforded 370 ng (43 % of
3-(5-fluoropyrid-2-yl)-5-(3- cyamdphenyl) & oxadi azol e: GC/ El - M5 gave

mz (rel. int.) 266 (Mr, 100), 267 (T9° 138 (80), 114 (8), 102 (19), 96
(22), 76 (17} o . .

3- (5- Fl uor opyfih%-? %’?5 ;’f%y)amgbe goic acid (1,0 g, 6, mumol) was tweated with a solytion of oxalyl )y
CN 3- Fl cidoride5¢1@ymhodfe50Mcinagdichlofclndthamne, 80 mmbl) andsa tatgiRtic dmbuhhofNSA! Ut i on
of ﬁalxl chloride (12 nL of 2.5 M.in dichloronmethane, 30 mol) and a

cat H} yt imethybiormargidenNThe) regctian mas sEFTed at @abien demperatre forvd§ kaurs.r Bhe at

anbi ent efcgm WAIBrite was rembVad' % 'vagu%eto afford 3-fluoro-5-cyanbenzoy! chioride.

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-fluoro-5-

cyanbenzoy! chloride (1.1 g, 6 mmol) and 5-fluoropyrid-2-ylamidoxime (0.93 g, 6 mmol)
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~(5-fluoropyrid-2-yl)-5-(3-
cyano-3-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-cyanophenyt)-1,2,4-oxadiazole (B32)

) N‘Y@
=N "\ CN

20 N-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).



excess oxalyl chloride was renoved in vacuo to afford
3-fluoro-5-cyanbenzoyl chloride. Using the general procedure for the

synt hesi s of 1,2, 4-oxadi azoles, the 3-fluoro-5 cyanbenzoyl chlor é& 1 g,
6 mmol) and 5-fl uoropyri d- 2- ylanidoxine (0 93 g, 6 mol)  in py} BE I 5

an recryst al T EMERBRGA IS Slimele phetid b AetoRaqizady (B35 1O P 1
and recrystalti

3-(5-fluoropyrid-2-yl)-5-(3 cyano-5-fl uoroptanyl)-1, 2, 4- oxadi azol e:

GC/El-Ms gave niz (rel. int. ) 2 (M+, 100 285 (16), 253 (2), 138 (99),
120 (23), 108 (16) 96 (25), (15), y57

3-(3-Fluoropyrid-2-yl)-5-(3-cy AE 4 oxadi azole (B32) F NNO CN
Usi ng the general procedure for the syothe3|soﬁﬂ 1, 2, 4- oxadi azol es,
3-cyanobenzoyl. chloride 107 0. 64 nmol )

3- 1 uor opyr i €198 y figri 858G “1'5 fgg. ghe nﬁﬂ!ﬂ?eslsn ofp\In 2 drovadiasoles.) 3wer e

chr onmy SemoRfBagt AGid Olqusﬁgiﬁf’énﬁﬁ‘ 3R S ot @é'nh%%%
of 25 30.63mhbhek g?mamdéﬁrm,e)wée maatedap@@éawﬁme 8t Z75°OX¥6104 ARG © Stdahrd -

gave mz (rel. Mr, 75), 267 (12), 138 (100). 114 (11), 102
(19), 9eoxklm),, sﬂm gel 6hronSilography, Rbd &)rystaltigatikERram2rpropanot afforded 94 mg

! o AL i ke S AR Bl bl £
o [T Lo RenAe, HOSCIMCD160), %Z%W@M 57 @3), 122 @), 96,09 T,

heat ed (11),863s@2).ed t ube at 175 C for 4 hours. St andard work up, silica gel

chromat ogr aphy, and recrystallization from 2-propanol afforded 94 nmg (62%
f W (5-fluoropyrid-2-yl)-5-(3,5-dinet hoxyphenyl) 1, 2, 4- oxadi azol e:

AL VTR R W e W

3- (5- Met hoxypyrid-2-yl)-5- (BMgg\{;pifgyl) f 4- oxadi azol e (B34) Meo
N—O

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 hoqrs. 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 t16), 150 (56), 128 (7), 107 (21), 102 (17), 80 (12), 64 (5).

20 3-(2-Quinolinyl)-5-(3-cyanophenyl)-1,2,4-oxadiazele (B35)

PG|
N.-
Y

N-0 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 pyridine

25 (0.5 mlL) 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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CN Using the general procedure for the synthesis of 1,2, 4-oxadiazol es,
3-cyanobenzoyl chloride (79 ng, 0.47 mmol) and -

5-met hoxypyrid-2-yl am doxime (79 ng, 0.47 nmol) in 15 pyridine 1(92}:93 )
were heated in a seal ed tube at 175 C for 4 hours. Standard work

silica chromato | t af f,or ded

59 ny (gg%s ot (‘1-31](I @t@rx%)yré ggﬁ&y l;l '}é(g(‘i*y&ﬂ &5? g)ﬁ%pﬁg ég?azol e:

GC/ El - pe| z (rel. int.) 278 (M+, 100), 279 (16) 150 (56), 128 (7),

107 (2’;/? %3“{5{1 80 (12), 64 (5). 20

3-(2-Quinolinyl)- (3 cyanophenyl ) -1, 2, 4- oxadi azol e (B35) CN Using the

ener al rocedure for the synthesis _of 1,2, 4-oxa |az l.e anpbenzoyl

ohlor dep( es-ﬁgchlttro&tmﬂwp%mﬁw amﬂ@rﬂﬁ;@*&wmi! (17%4@Wayazeﬁ405 m¥rol)
ridine 25 (0.5 nL) were heated wg seal ed tube at 165 C for 22 hours.

[
St an%ard work up, recrystallization*Tromethanol, and solid phase
extraction (SPE) afforded 23.7 ng_ (2009 of

3-(2-qui nol i nyl ) -5-(3-cyanoplf& ,2,azo| e. 'H NWR (CDC13), 8
(d, 1H), 8.36 (d, 2H), 8.28
1H (t, o), 7.64 (t 1H)

(ppm: 8.62 (s, -31 19 F EB 20
3-(3-ctiloro-5-trifluoronethyl pyrid- 2-y| )-5-(3-cyanophenél , 4- oxadi azol

(d, 1H), 7.90 (d, 2H), 7.80 (t,

e 5 (B36) ClUsingGhe glbh@allprot:b:lung forrthe gentbesis obt Gekd anghenryli s of
3 chi or 6L (80 B8s BAOTPRRy ?}%gxﬁ%ﬁ%&ﬁé%&%ﬁ%ﬁm@ﬁ% ﬁ%ﬁ? g

5 ndar Q40 Bl i B Eine 10 Jinlf o BBt 4 ‘%‘??%‘?b“e%“ﬁéfg‘éaﬁg“?’s "
of Jo( 3-sedHd@¥dOwork up and solid phase extractlon (SPE) afforded 45.9 mg (33%) of 3- (3-chlor0-

5-trifluoronethyl pyrid-2-yl)-5-(3- c anophenyl ) -1, 2, 4- oxadi azol e,
(CDC13) ,S-ﬁiﬂUOmmhylﬁyﬁtM(ﬂ)-S {(Hryar®p Y@sl Zﬁvxad@zﬂb (d, HINyR S(CRFIQ)S %/Rl 1)

792 (d, 8.5 & 1y, 857 s, 1H), 8.49 (@, 1H), 8.19 (5, 1H), 7.92 (d, 1H), 7.72 (1, 1H).

3-(z-pyridyl)-s-(s-chloro-z-methoxyphenyl)-1 2,4-oxadiazole (B37)

OT.‘“

-0

? 5-Chloro-O-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
excess oxalyl chloride was removed in vacuo to afford 5-chloro-2-methoxybenzoyl
20 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
afforded 49 mg (17%) of 3-(2-pyridy1)—5-(5-chloro—2-methoxyphenyl)-1,2,4-oxadiazole.

25 'H-NMR (CDCb), & (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 ,
J= 8.2 Hz, 1H), 8.28 (d, J = 2.4 Hz, 1H), 8.84 (m, 1H).
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3-(2-pyridyl)-5-(5-chl oro-2-net hoxyphenyl)-1, 2, 4- oxadi azol e (B37) Meo 15 N
NO Cl 5-Chloro-OCanisic acid (187 ng, 1 mmol) was treated with a solution
of oxalyl chloride (1.5 nL of 2 Min dichloronethane, 3 rrm)l) @IIPE 200;
catal ytic amount of N, N- di net hyl formam de. The reaction was sti % 3

anbi ent tenperatyrg fot S,._The ce chlo was renoved in
vacuo to afford éféfﬂy&@%kg%m%@y%bat m&e {%ﬁg t he general
procedure for the synthesis of 1,2, 4-oxadi apmkes, the 5-chl oro-2-

met hoxybenzoyl chloride and pyrigd:2-yl M#Rdoxinme (137 ng, 1 nmol) in
pyridine (1 nL) were heated at b Cpf or hours. Standard work up, and
silica gel chromatography affokded™9™ % of

3-(2- pyrldyl) 5(5 chlor02 met hoxypheyl ) - 1 4oxadiazole 25 ' H NWR
(CDbC13), gpglj) s, 3H), 7. 03 (d, J= 8 7.42-7.47 &ﬁ]{

7.50 (dd, J 3 methczcy peic agig (182 me. Ed%laol)ﬁasﬁe@teﬂz‘"lﬂ?aéo gion §f pxalyl

|8:E2§0(()2c1§mi1§e EE’S ﬁ%l T ?—%'%déﬁlog%%tﬁ?p ené"lu}ﬁ)l aéc!l’% o"g"ég&ag‘ﬁ}"“ﬁ%% ‘%2 1

2, 3- 9 NeirhepReMARide. 2THE feASRonWas btiffe®lal avitserit rte@péerdtusé tfor 2 Baursit Tl"hasl of
oxaIyI chloride (1.5 nmL of 2 Min dichloronmethane, 3 nmol) and a catal ytic

amount  exced§ dxalyldhlozideywascemenediis, varie tor affard i2chdimeshexybenzay] hlogiflei ent

t t 2 .h Th | hi d

to Afford 2, YSMEnhen @xGiehFE9ReTur o ds ﬁﬁ&?%%{fhielg%ﬁé?fﬁ?{@%gc‘&'aﬂ% *for

th N d
€ Synh%%&ﬁnz#&%@gﬁ&@%@?ﬂﬁ? ylélﬂﬁo%m% %‘%W&yéyrﬁiﬂl@(ll yan

pyrid-2 I n pyri |ne e heated at 115
C for lgwef®Uested 2t ANl fROLK humsanSmadirdc\aogehp lnd Gilidaogy] aghirgmatography

10 afforded 120 mg (42%) of 3-(2-pyridyl)-5-(2,3-dimethoxyxyphenyl)-1,2,4-oxadiazole.

3-(2-pyridyl)-5-(2-chioro-5-methylthiophenyl)-1,2,4-0xadiazole (B39)

P

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 6xalyl 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 chioride 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 (CDCL), § (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, 8.0
25 Hz,1xH), 8.85 (m, 1H).
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10 afforded 120 ng (42% of

3-(2-pyridyl)-5- (2 3-di net hoxyxyphenyl ) -1, 2, 4- oxadi azol e.
3-(2-pyridyl)-5-(2-chl oro-5-nmethylthi ophenyl) 1, 2, 4- oxadi avmagslsmuwo Ve
2- Chl or o- 5- net hyl t hi obenzoic acid (182 ng, 1 mml) was treated wth a

and. & Catal yiic andRraro-Roeiene ?xﬁepsﬁ&é%n%ﬁ el @Bl on e StiTred

at anbient tenperature for 2 urs. excess oxalyl chloride was renoved
in vacuo to afford 2-chl oro-6-ngth th nz chloride. Using the
general procedure for the sy esSigs p ddi azol es, the 2-chl oro-5-

20 met hyl t hi obenzoyl chloride andl'mﬂrld 2 >9I OXI e (137 ng, | mmol) in

ridine (1 e heat 115 C for 17 hours St andard work up and
Si1ica gel( Mﬁ%&wé%refyaggf(% figa 1o g (Ygsojyeatsd with a solution of oxalyl

C
(chov) Llioad TP Loy 2 ﬁhﬁﬁhf.%é%&%%% Pkt ¥ GEAGE RO of EMT,
(ddds Jdindethylfdzmarhide. HPhe Radtidizwasldtirjed (ﬁrc tGt amhbidnt} rabife. THe exXcessld,
J-=2.2 Hz, 8.0 25 Hz, 1 x H), 8.85 (m . 1 9 FE3. 2004

3-(2- Pyaxzdsﬂlqﬂtmqesvwew@xybnewmtqa@om %mpémln@xlm;xds Phenoxybenzm c
d (214 1.0 | t L ut f h

(1.5 it of 3URMEn U heshh pREES o' ine) Sy ofat b 4B eidintssn. By Sn 5

di met hy biHoRsEnse)1 c‘ﬁhtﬁldeeﬁﬁt ?ﬂ'ﬁi mﬁhbﬁﬁﬁokm% . glfﬁma§ @?Ehﬁﬁfe (1 mL)

tenperature.” The ‘excess oxa chloride was re In"vacto to afford

3- phenomtnelnmmyllmarsleaiaddml ommr@thhblmesmdﬂdmﬁwp&ffmammgnji!’h%):l s of
1,2, 4- oxadlazoles he_ 3- phenoxybenzoyl chloride and pyrid-2-ylam doxine
(1390 ngof & %ﬁmﬂyi}ﬁ@;ﬂhmmhfwlhb‘l 4-oxadiazale s agvhite lideal ed vial over ni ght
at 110 C. Standard work up afforded 118 ng (37% 10 of
3-(2-pyridyI)-5-(3-phenoxyphenyI) 1,2, 4-oxadi azole as a white solid.
3-(2-Pyridyl)-5-(33 9531?2 LAaxatdmzoR4B41p- Benzoyl benzoic
acid (226 ng, 1.0 nmol) in dICh| ororrethane 1.5 nm) was 15 treated with a

solution of oxalyl chloride mL of i n di chl oronmet hane, 3 mmol) and
a catalytic amunt of N, N-di reaction was stirred
over ni ght at

_ 3-B¢qzoylbemp§c acid (226 mg, 1.0 mmol} in dichlommethane__(l.S mlL) was
15 I:rcatedeith 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 irn vacuo to afford 3-

benzoylbenzoyl 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), & (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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anbi ent tenperature. The excess oxalyl chloride was renoved in vacuo to
afford 3- benzoyl benzoyl chloride. Using the general procedure for the
synthesis of 1,2,4-oxadiazoles, the 3- 20 benzoyl benzoyl chl orjidprmomg,
pyrid-2-ylam doxinme (137 ng, 1 mmol) in pyridine (1 nL) were heated in a

seal ed vial ovegrhi t e t r and filtratinqn through
silica gel (w ? #&ﬁ'@ﬁ’@r% %B %Qﬁgg%”tﬂ@%%},@%gt}%,@m eo?]‘uﬁ
3-(2-pyridyl)-5-(3- benzoyl phenyl)-1, 2p4- oxadi azole as a white solid. "H
NMR (CDC13), S (ppm: 8.85 (d,¢ : 1H), 8.53 (dd, 1H), 8.23 (d,
1H), 8.07 (m 1H), 7.88 (m 3 : 52H), 7.49 (m 3H. 19 FE
2004 3-(2-P yridyl)-5-(2- br oro- 5+ e yphengMe- 1 2 4-oxadi azole (B42) N-O
Ove 2- Br onp- 5- net hoxybenzoi ¢ acid (231 ng, 1.0 nmol) in dichl oronet hane
(1.5 m.) wedBremetSemethpxybenazaiolacidi @31 oig, dx@ inythol} lim dichttromithaner(1.5fml2) M i n

The 't oa¥y ARG i Prslpnchy kNG afiokie VL owE A 2N i dicharpmetbeie, Ligiol
oxaly! gid Q@tﬂ@ti\é%duﬁfTBYﬂ?NidﬁnléﬁgH&rﬁ@ﬁa&f ol r%aa{?%aas é;ﬂ&i Boersisnzey!

chloride. Using the general procedure tor the synthesis o

1, 2, 4- oambiienizteinperaturb.cTRe bxeesoexalylnehldradeyianzaipved il addudao affdrd 2-bromo-
pyrid-2-ylamdoxinme (137 ng, 1 nmmol) in pyridine (1 nL) 10 were heated in
a seal edrMAHOXYBRZPRl Meride 110 C. Standard work up and filtration through

il | ¥ ' | .14 4498  of

; E 'z?gjy??gyf?’fl&:? %i%%%%%?ﬁ%@ﬁw@’%ﬁ%ﬁj{semﬁmﬁg@ ,
nethoRbehs .o L o . a2 m

1H) ?pe-rgg ?m 1I—|)y 3.0&9 (s, H;d 2_}'5 dox (ﬁBTnié:')l 7 pyri _ ( )

3- (10 Pywertyhentet-ig 2 sealed raalSovetmiglitl an Al 6 PEL h§tangsne rwork -up, hd4fileration drough ( B43)

30 oA T ) 2B s g
N, v o ey P £ oA RERIEE 8 R R B s, B8 I R i T

t enper a1y, e7.89 10, EMY,ER65 auAbH), T ahi o), W3S9 (R"'PHESB 89 (3/3HI0 O

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

, cl _
@\("Y\O\
'-..N \ s
N—-O CF,

2-Chloro-5-(trifluoromethyl)benzoic acid (224 mg, 1.0 mmol) jin 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 reaction was stirred

20  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 (CDCL), §
(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).
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afford 2-chloro-5-(trifluoronethyl)benzoyl chloride. Using the general
procedure for the synthesis of 1,2, 4-oxadiazoles, the 2-chloro-5-
(trifluoromethyl)benzoyl chloride and pyrid-2-ylam doxinme (137 ng, 1 nmol)
in pyridine (1 nmL) were heated in a sealed vial overnight atydff Ty

St andard work up fl t] 5.t hrough sjilica | (W
di chl or onet hane) >3 wy'gﬁa%@ﬂwpﬁgﬂ@'t%ﬁﬁﬂe QQ‘FQ
chloro-5-(trifluoronethyl)phenyl)-1, 2, 4-oxadi azol e as a beige solid. 'H NWR
(cbe3), 8 (ppm: 8.87 (d, 1H) ..8.56 (s, _JIH), 8.25 (d, 1H), 7.89 (m 1H),
7.78 (m 2H), 7.50 (m 1H). - 9 [FLE[B 2004
3-(2-Pyridyl)-5-(3,4,5-trifluo PYy-"Th244- oxadi azol e (B44) F
3,4,5-Trifluorobenzoic acid (0.176 gy—d. 0 nmofl) in dichloromethane (1.5 ni)
sol uti on qf oxalyl chloride

treated,with . 1.5m, of 2 Mi
\é\?im o; g?rete h%’\rane%'jfé‘%mb?n@ﬁda%d 40440 & 10 eﬂm%%glwbrﬂpmhgnm-ﬁﬁﬁ)owmm de.

The reaghd | ' ' 1 er T.

ol yi CHIGT MRS Shldoh el RUSH Khidble T1. s LR AN th SIS Biblne, ¥ FefF B3
chl & i de.catdiytigambentgeh ¥, MdimemgHounanider The reydiodcsas stifred overnight at
1, 2, 4- oxadj azol es, the 3,4,5- trifluorobenzoyl chloride and

pyri d- 231913% temperature) 3hergxcess pxaly)) chlerids, wagjireaoyed im yacuegoafford Bebbed in

a seal eg. jght. at 110 C. Standard work up and silica gel
chr omat b@ﬂé’p bf%?hgi‘&%m et hyl acetate in hexane) afforded 15 ng (5% of

3-(2- pyridytsng- the, generdl I protetRiOFBERNE Sydthesié B XY BaRld®BRs 2 i 3t£550! i d.
3-(2-pyridyl)-S-(2,5,6-trifluorophenyl )-{, 2, 4- oxadi azol e (B45) 15
2, 5, 6- Ttriffuoneheorayd chivrisdesanddpyrid72-ytamiddximeo(137 was T meaal dn \piytitdina (3ahLy i on

3 e 5 0 St AL STk B e
mbi . y
" vacuS PRGN ol 16307 ¥ e, B AERREE Aple T by BB 557 e

i nt er mepyridyd)-2-(545-triflioroisheny e 1w 8 \0kadilol helg white sétid.i d--2- -yl anmi doxi me (137

nmyg, 1 mmol) in dichloronethane was stirred at anbient tenperature for

3-(2-pyridyl)-5-(2,5,6-trifluorophenyl)-1,2,4-oxadiazole (B45)

F
@\("\7@\
=N "\
- F
N-0O F

15
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-
dilﬁethylformamide. The reaction was stirred at ambient temperature for 16 hours. The
excess oxalyl chloride was removed in vacuo to afford 2,5,6-trifluorolbenzoyl chloride.
20 A solution bf 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) oxylpyridine-2-carboximidamide.
A solution of N-{(2,5,6- trifluorobenzoyl)oxy]pyridine-2-carboximidamide (50 mg,
25 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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0.5 hours. Silica gel chromatography afforded 151 ng (51% of N-[(2,5, 6-

trifluorobenzoyl) oxy]pyridine-2-carboxi mdam de. A solution of N-[(2,5, 6-
trifluorobenzoyl)oxy] pyridi ne-2-carboxi m dam de (50 ng, 25 0.169 mmol) in
pyridine (0.3 nL) was heated at 115 C for 17 hours. Standard vy KEB@)0i and

silica gel chromatograph afforded 9.5 0% . of 3-(2-pyrid -5-(2,5, 6-
trifluoi%m&lﬂﬁ) Synt} ‘ﬂsﬁia %"’Téﬂ“?!?@! Hﬁwl ynt hesi s
of 3, 5-disubstitut f‘“‘?@@ I

3- ( 3- Met hoxyphenyl ?d(gjhz( x%% 252 ﬁ%&%@g?i%zb ?@N Usi ng

nodi fications of the met hod of -.- ne . Heterocyclic Chem (1989)
5 26:125-128, a solution of plac 123rrg 1 mol) in pyridine (1
m.) was treated with 1,1'-carbd di i daxe 162 ng, | mmol) and the
reaction stirred at anbi ent t enper & e until the evol ution of carbon

W oh 5 et nokins DafFgRiant oot B BERE of hine G, | (RGBS Chb (9587 B
reflgx bHgr128.1hgUk solufin %Pbﬂ:o!’iﬁfce‘fmdf\@ﬁﬂﬁﬂeﬂ rirflol) [ pyAaisiki(0mD) wasitreatt® 10

precipitate t he’ oxadi azol €. The solid was coll ected by filtration, washed
Wi th watwith id-carbongldiimidazbleo(628mgryl (1BR0Y) arid the reaction stirred at ambient

%23 g}ie%’ﬁ%%% ?ngéévcﬁa;; T A R ﬁgg;
3,5 ‘(ji Sé%l#?ﬁoedyégﬁ oxadi ﬁ%ll(%mep #%do*ﬁnﬁmﬁ’ ¥ mb)! dicthe ©

3- (Pyri geattivh hedted 3t FafbixOpoy ANkuty| ) Icé calddwansnsias adlel dithe, reh&fidd—ﬁxmisimg t he
nmet hod of Korbonits et at., J. Chem Soc. Perkin Trans. (1982) 759 766,

a nil@t urpeecipitate thel o:@aiamlpl aThe golh wag, (;:omeqedwrhﬁmltraqygn,.wasmwaﬁh afessrlr?@ (82.5
mg, 0.6 19 12ni
hoy Peodsisd b o 80 mg 5309y G LHIRENO fuegut sy Bl A 4l hallBRR0 mp 22 L)

di | uted gy ds$4h° Jﬁt':fﬁlfem #%@@?mé 1. ﬁt)zwmmsmdzum)mvsr(z)andﬂa} uiet ed

sodi um hydr ocar bonat e organic layer
(77), 133 (33), 119 (4), 106 (29) 78 (45), 51 (18)

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

HO
O\(N'»@
=N \
N-O

Using the methbd of Korbonits et al., J. Chem. Soc. Perkin Trans. I (1982) 759-

766, a mixture of ethyl salicylate (200 mg, 1.2 mmol), pyrid-2-ylamidoxime (82.5 mg, 0.6

20 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
afforded 15 mg (5%) of 3-(Pyrid-2-yl)-5-(2-hydroxyphenyl)-1,2,4-oxadiazole.
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dried with sodium sul fate and concentrated in vacuo. Recrystallization from
diethyl ether afforded 15 ng (5% of
3-(Pyrid-2-yl)-5-(2-hydroxyphenyl)-1, 2, 4- oxadi azol e. 25 19FE@ZB%§129
3-(2-pyridyl)-5-(5-chl oro-2-hydroxyphenyl)-1, 2, 4- oxadi azol e ( MO Cl In
a simlar faship nme I | or.0- dr,o gat e 2 mmol ),
pyrid- 2-ylam cﬁ)&’l’@%ﬂ&'( %*Mf}mxlzahﬂ)&@g'dfﬂrﬂ’@#{?&?ﬁo@f’kz 4 m, 10
nmmol) in ethanol 5 (20 ml) wer e heat ed wat reflux for 16 hours. Standard
work up and recrystallization f#om diet ther afforded 14.2 ng (5% of
3-(2-pyridyl)-5-(5-chl oro-2-hy 2,4- oxadi azole. 10 Exanple 6:
Synt hesi s of 3,5-disubstituted- 1M2 4 nayadi azobles fromisatoi ¢ anhydri des
3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4 oxadi azol e (B48) H2N N-O Using

nmodi fi cati onk 4 sinilar ffesummaﬂdhylé—olﬁlofchgaymymemc (3Thag, 2Rhmoiy, pBuﬂ-I

(1975) 23:3178-3183, a m xture of isatoic anhydride (163 ng, 1
pyrl d- 2 -y%naﬁvw|% @37 mgolh 21nthosodiym efipxidg; (2.4 iyt mgl)ﬁeaﬂ@aoht 115

wi 19 soCHLE) Sire Beael hEKseiR oL RS el LSRR York 3 el BBtk Sl

hydr oc aﬂi@ﬂﬂﬂ:ﬂmr hfferded oI Qng %) oBSyrEg) FuS-chisrdc- uypehel)-172,4t er ed
through silica gel and concentrated in vacuo. Recrystallization from

di et hy| oxadingoleaf f or ded 45.6 ng (19% of

3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4- oxadi azole. 20
3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4- oxadi azole (B49) H2N In a sim | ar

f ashi i
ashi ONpyam 95‘41%“ szg@ﬁk SfQ@dﬂﬁBs‘iﬁu{eﬁ 1,2\ Boxalidils trdidsdthic didurides

yl am doxI e in pyridine (1 nL) was heat ed
hout®. 3-(2-pyndyl)-5-(2-ammophenyl)—l 2,4-oxadiazole (B48)

H,N
@&7,@
N—-O

Using modifications from the procedure of Nagahara et al., Chem. Pharm. Buil.,

(1975) 23:3178-3183, a mixture of isatoic anhydride (163 mg, 1 mmol) and pyrid-2-
ylamidoxime (137 mg, 1 mmotl) 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

17

sodium sulfate, filtered through silica gel and concentrated in vacuo. Recrystallization
from diethyl ethef afforded 45.6 mg (19%) of 3—_(2-pyridyl)-5-(2-aminophenjrl)-l,2,4—
oxadiazole. |
20
3-(2-pyridyl)-5-(2-aminophenyl)-1,2,4-oxadiazole (B49)

P,

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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25 Wrk up afforded 138 ng (51 % of

3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4-oxadi azole. 1 9 FE 2004 Exanple 7:
Synt hesi s of 2, 4-disubstituted-1, 3-oxazol es 19 FE

2 3-chl or ophenyl |- 4- [ pyri di n-2-y1] - 1, 3- oxazol e (B50) Using t el Hft $8kdur es

of Kell et al, ,.J...O.g. em, (,199 ) 1:4623-4633, a 5 solution of
2-bro Jyr$mth?'€‘1'2gz#"h§&ﬁ“ K}S uene (5mL) was treated with
3-chl orobenzam de (3( :Em, &F@m ridid- 18- $kdbo @ﬁa ed in a seal ed
vial at reflux for gg i’h r@&tureztg\lz%mfﬁen geo e?i and t he sol vent
was renoved in vacuo. Silica g chromat

ggv.aphy using a gradi ent of hexane
to ethyl acetate afforded 38 @
chl orophenyl ] -4-[pyridin-2-yl]- s 2 pale yellow solid. 'H NWR

(CDCb), 8 10 (ppm): 862(d 1H), (s, IH' 815 (m IH, 800 (m 2H),

7.80 (td, 1 (my LY
2-[ 3- (Brom)p%nm [ﬂé-érpyrl ofzkefl? %fn%-}‘ o>|j)azoorge C('hégll’) (bggf% th 4623§$6n313l’ ar
f asty onso&nivnoambﬁwé lpiflriaﬁ:e( @00 nig. 0.8 .thmbIyGh oladkt GmE)\vas elesed awide

(1.2g, 6 nmol) |ntoluene(10 m.) was heated in a sealed vial at reflux
for 60 ¥rehlorobenganyide (3MWnmgs1 19 mamol)and dhe wirduiedicatsd yin asealed xiaf abxeflun fonf
hexane &@Pet hyl., ace te af f orde

of . 2- [ 3% PRSP HERY P Y e ﬁ°‘g°‘§?“}‘{%e% @fﬁ'z?ﬁ‘se“’é%"vﬁd\m"f‘@“’ sBHcE Bl 1 R

5203 by x4 g b s ey S o o2

2 13- cyaﬂap’pbmyl]}:i-ﬁ)y[rm-ll%pl z-qnda},olé a3- zD)palEOyelIo&BE&)d ChH-NMRX@ODE:)Q S
2- [ 3- bronmophenyl ] - 4-[ pyri di n- 8] 1, 3-oxazol e (23 0. 076 mol 25 and
21 10 cy @R §42 1855 Grkd) 815 Ko 00 s S A0elut oL 7 A7,

treated PPh3)4 (74 ng, 0.064 mmol) and heated overnight at 80C.
St andarW&ﬁ’ gﬁg chr onmat ography afforded 6 ng (32 % of
2-[ 3- cyanophenyl] 4-[ pyridin-2-yl]-1, 3-oxazol e as -39 1 9 FEA 2004 a white

solid. "HNWR (CDCb), 8 (ppm: 861(d 1H), 8.45 (s, 1H), 8.38 (s, 1H),
8.36 (m 1H),8.00 Qe[3-Biemophesl]-d-ipysitin-2F16l,3(oxazaleB5D. 23 (m 1H).

O~ XL
HN \ Br

O

15 In a similar fashion 2-bromoacetylpyridine (500 mg, 2.5 mmbl) and 3-
chlorobénzamide (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), & (pplh): 8.60 (d, 1H), 8.34 (s, 1H), 8.30 (t, 1H), 8.00 (m; 2H),

20 7.80 (id, 1H), 7.60 (dd, 1H), 7.35 (t, 1H), 7.23 (m, 1H).

2-{3-cyanophenyl]-4-[pyridin-2-yl}-1,3-0xazole (BS2)
i \ "‘Y@
N \ o) CN
A mixture of 2-[3-bromophenyl]-4-[pyridin-2-yi]-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

PAd(PPhs)s (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]-1,3-0xazole as
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Exanmpl e 8: Synthesis of 3,5-disubstituted-1, 2-oxazoles 5

5-[ 3- hydroxyphenyl ]-3-[pyridin-2-yl]-1, 2-oxazole (B53) N O O—| A stirred
sol ution of pyridine-2-carbohydroxi noyl chloride (300 ny, WWF and
3- hydr oxyphenyl acetyl ene (760 ng, 6.4 nmmol) in a 1:1 mxture of | CH2C1h

i xtur ¢ fhte S AT NHEITHl b 41 Ap Pl s, W Baf . Tl ent

was rer‘rgyeﬁ{y@w:{)@ ), g0 lﬁszlg)ue, 61\/\ﬁséﬂhsn7]sgj gﬁ’l p%y di chl or onet hane, washed

with brine and dr| over rous sodi ate. Renoval of the

solvent in vacuo followed by trituation with 10% et hyl acetate in hexane

af forded 200 [ 3- hydrox phenyl] 3-[pyridin-2-yl]-1,2-oxazol e
bg 59 éﬂmf) &3-5 2-9xpioles;

as a i din-2 yl]- 120xazo|e(BS4)
A mgxture of

5-[3-trifluoronet haan3 H?rorﬁ?%ﬁ?gr{/%}p@%"ffxlh}ﬁw&e @53) oxazole (98 ny,
0.26 mmol ), KCN (230 ng, 4 mol )y N|Br2( : 2 (52.4 ng, 0.07 mml), and
PPh3 20 (42 ng, 0.16 mmol) in § 1rr1_) was treated with zinc
powder (20 ng, 0.3 mmol) and tTir" M o eated overnight at 60 T.
Silica gel chromat ography of the res¥i™ing mxture using a gradient of

oy anopheny! ] A5t 3bRlitn 3 bOKAGE o el bitkindyl Criotids 300 me. 163 mmall an
Synt hes3-hy@foxyptengiasstPehé KM@ 4 rﬂIﬂbﬂ\hﬁ‘%ql Pﬁuﬂtaré:oﬁﬁF?@ﬁfCh (10 mL) at

3- Chl orobenzhydra2| de" H m xture of 3-chl orobenzoic acid
(0 5 g 03C]§@smmle)1 with grietbylemynel (3malky 1 é&rgbddlmmok)e'lﬂﬁrﬁizugg vas allowed kg |

Iamn r|d|ne 0.04 in ethanqgl was stjirred at
! o PR Rt 7 s e i e
was dissolved in dichloromethane, washed with brine and dried over anhydrous sodium-

sulphate. Removal of the solvent in vacuo followed by trituation with 10% ethylacetate in
hexane afforded 200 mg (44%) of 5-[3-hydroxyphenyl}-3-[pyridin-2-yl}-1,2-0xazole as a
beige solid.
15
5-[}cyanophenyl]-?a-[pyridin-z-yl]-1,2-0xazole (B54)
i’\ A

N\
N—-O CN

A mixture of 5-[3-trifluoromethanesulfonylphenyl]-3-[pyridin-2-yi]-1,2-0xazole (98

mg, 0.26 mmol), KCN (230 mg, 4 mmol), NiBr(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.



filtered off and the filtrate diluted with dichloronethane (100 nL). The
organic solution was washed with 1 N sodi um hydrogen sulfate (100 niL),
saturated sodi um bi carbonate 10 (100 ni), water (100 nli) and brine (100
nmL). The organi c phase was dried over anhydrous magnesi um sul fate and
filtere gﬁaql& filtrate was _concentrated_in vacuo. The crub2FEBidue was
di ssol v ek iynghesis of 3,5 ydisuhstitutedle2idotriapoles dr azi ne monohydrate (0. 46

m., 9.58 nmol). The resulting clear solution was stirred overni ght at
anbient tenperature. The reaction m xture was then concentrated to dryness
in vacuo. Silica gel 15 chroms-QHlvibbohzfiydidaRle €Si due, using 3% nethanol in
di chl oronet hane, afforded 0.29 g (53 % of 3-chlorobenzhydrazi de as a

white solid. 3-(2-Pyridyl)-5-(3-chlpro yl)-1,2,4-triazole (B55) NNC H
20 Using the procedures of Browne e} Aust. J. Chem, (1975)

28: 2543-2546, a sol ution of 2-cy&Nopyfi df néc(0.1 nmL, 1.00 nmmol) in nethanol
(5 m) was treated with sodiumnetale (6.9 ng 0.30 mmol ) and stirred for
at i ent tenperature for l;]ou . Aftercﬁi i me, a_ solution of

3- ch) or obenzhyr FUFYEE (001 7 %C ‘i‘ﬁ‘?l‘ﬂ) 3 noB (53-A%) fmoD.addedr and

the res r ure
was 25 %igérycgﬂlt’?’g{%g@ﬁn@gg@% gha 5E‘he re Qﬁ&&rﬁ*ﬂgﬁﬂdﬁégﬁ Og ?g%it
di ssol vahol)nint ethatei evasstitiedl. at abitsienti tﬁmpé@amaioﬂ"l@%t Bélrat The whitef @lid3wixour s
and then stirred overnight at ambient tenperature. Evaporation of the

sol vent filtered gtfiandathg filirriecdilujed W¢thr¢;¢lﬂor@g:edm9 (10 md.)1 The oeganimenlution

di chl th d 2- 5- (,3- henyl

1 5 4 R parRa S A fodiimt R diagep hufle, o PY satimpie ot bickrblnate )
3- (R Py@ioghly, 5%&@6@%35%& ﬂm?e f‘rdof 250' %é%ga?lkgb@sé'&as' leé %%@a On
2- cyanopyri di ne , 1.53 mmol ), um met ny,

and 3- | anhytrons tngnamumesmﬁmmgﬁltamas 'mm)mtramé facas dotcenafatedr mvmzrchounrmd 5

chr omat ogr aphy ng (409 of
3- (2- py§Tids |r981@£(\3aﬁ et&sﬁ!ﬁ%w pthanol (15(mL)and Greated vilhn hydrazigg mepohydrate

(0.46 mL, 9.58 mmol). The resulting clear solution was stirred overnight at ambient

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-Pyridyl)-5-(3-chlorophenyl)-1,2,4-triazole (B55)

(L"YO\
=" % o

N—N
Y

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 mmol) 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 was

25  concentrated in vacuo, and the resulting yellow solid (100 mg) dissolved in toluene (2 mlL).
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.
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activit Exanple 10: Assays of Goup | receptor antagoni st Astrocyte
Screening Assay Primary astrocyte cultures were prepared from 3-5 day old
Sprague-Dawl ey rat pups 10 using a nodification of MIller (MIller et al,

J. Neuroscience, 15(9): 6103-6109, 1995). In brief, primary 4§ fay mg were
pl ated on poly-L |ys] cpated flasks in I o's nodified Eagle's

medi um ( DVE “%‘Mh?ﬁ@‘ éf'aﬂ%yz&}-f’lﬁs%ﬁm%ﬁc@ﬁ After 6 days, cell
cultures were shaken over night.at 280 rpm,_then transferred to

astrocyt e-defined nmedia (ADM ({or\ ai ji ng pwt h factors that up-regul ate
the expression of M@ uR5 (Mlle | 3~ 1™9%). 15 For cuvette anal ysis,
cultures were up-regul ated with growMrNfactors in flasks for 3-5 days,

t hen harvested and prepared for neasurerent of [Ca2+)' nobilization as
previ ously escri hed meth et al.., 1998). _Fo LI PR, anal.ysi s wer e
seeded on pol%2[yas f?é%ﬁa%ﬁ%?@é‘ﬂ‘%o&ta{@e-%flm Dot X%‘f‘%f@ci
sides a | i | th'- ' ' SRR lL,aqM NQ
20 the g 6% %ﬁ:@o@{du%@é%ﬁ |onllflbé€'PP%2l}ftures )iﬁfﬁ%'ééeﬁe@fﬁg#ﬁ?s

wer e5 | oghiethategriphy, 210 pid &40%) oOB-(Dbyrdyd)-6x§+imdophenyds1 21 4-triuzolecds 4 ivhite
fluorescent cal ciumindicator flux-3 (Ml ecular Probes, Eugene, Oregon) in
0.01 % pelik.onic. Al assays were performed in a buffer containing 127 nM
NaCl , 5g1M K vl 0.7 mv . A .CaCh, 0.422 ng/m NaHCCB,
2.4 ngl/ A= S g e oS e—ant i 25 Fraction IV (pH
7.4). FLIPR experinents were done using a |aser setting of 0.800 Wand a
0.4 sec@ifroc el ASsayt t er speed. Each FLI PR experinment was initiated
with 180 L of buffer present in each well of the cell plate. A 20 L
addition fromthe antagonist plate was -42 19 F E B 2004 fol |l owed by a 50 L
addi ti on frofrimasy asfeosyte cybuzgseveraprenaredofrpmai day eld SpragyerDaviey fatRups

signal was sanpl.ed 50 ti A secgng j.nterval s oned 3 lies at
5 sggonblsm_gﬁt%%i@!mﬁgsﬁi?@%g aﬁegs PP ALF hzﬂgifaefiﬁﬁ_e@g t lo t hlg
r espons gridf t ftiarlyNRiBAIPkGe fIREd O poly-EG§Sint Costed TlaitsNinBhlbead’ s \RlbaifiEade
fromdata obtainéd from 8 point concentration
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., 1995).

15 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 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 following
20 the growth factor up-regulation. Cell cultures in the 96-well plates were loaded with a 4
MM solution of acetoxymethyl 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
CaClL, 0.422 mg/ml NaHCQ3, 2.4 mg/ml HEPES, 1.8 mg/ml glucose and 1 mg/ml BSA

25  Praction 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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response curves (CRC) performed in duplicate. Agonist CRC were generated by
scaling all responses to the maxi mal response observed for the plate.

Ant agoni st bl ock of the agonist challenge was nornalized toagggﬁgm rage
response of the agonist challenge in 14 control wells on t hé 'S4 @Iate.
10 CaR1nGE uR5d Screening Assay HEK 293 cells expressing the chineric

CaR/ nd followed &y apd®pl(asidition from| the jagenist plaar/ Afien eark addisies {they fluorgsagpes) 24

h J t d it f 100, 000 | | | 1. i | |

1 Coat HERH-W® Fannik 0 BreSar doecdd el [iBned BEe Hist ft SR 1
| g o ] g

iﬂﬂou?e rrediﬂlsjvn\:lfs aspg;rat eg %ro%ﬁge%ﬁlsﬁeﬁﬂagf g{ea{egﬁorgﬁ?ﬁtshén Eﬂch %slesay

Buffer pésmiy Buffer is: 20 mM HEPES, 146 M NaCdl, 5 M KCl, 1 nmM MCh, 1

mv CaCh, 1 ng/m_BSA, 1 ng/m glucose, pH 7.4 s,uggl erregt ed with 6 M of
t he ¥at +- senECu{Ife @fgt@?mmtmsavw%ﬁ&mdaw%‘?% from § poiny cOBEHITBION oni ¢

20 (Mol ecul ar ' ; |1 o | | ed in

the. dar EBF HVEREERC) PefiBRTR hlsBRCHe  Bepnis CROMEhenBralcd ol i)

Wi th Fl g@pensedio theaniifhaPfespifie obssrveRtdrahe pkid.r AneigonistbloCk w6 thik agonisermoved

by washing the plate with Assay buffer. Assa Buffer is added back to each
f

wel | (f chedlengeowasrmormalg@d|tp the iaverage respghsenph thet agonist chyllengp dn gidagantiol
| oaded into a FLIPR robotic device (Ml ecular Devices) with the |aser 25
setti ngWglls oo HomAMEPIatE; 5 (ine of 10 seconds after initiation of the
assay, 40 L of Assay Buffer containing 62.5 Mtest substance and 2% DVSO

S de mdiERE8 $c Buffer in each well of the plate to yield a
fina cgzr?ggntrg%tlson of 1Z Mtést substance and 0.4% DVSO At a time of 75

seconds after initiation of the assay, 50 L of Assay Buffer containing 6

MM CaCl a is ﬂiﬂ@‘iﬁ’?’oce‘lllﬁeerﬁ%'%s' nhe Shitherid) (RRHMGIERSd reepioe! (dlonall telhliin€a2+
30 concentration of 2.0 5 a final concentration of test substance of

10 nM REaR{mMGIURSH Uek6} wr(dggd Ad dours prigretecissayt at grdensity a8200,090 cellsipssi on
i oot P o8l ok, S Rk B Bl B
. hggilglr];sg@ﬂc@%ﬁwgggd% Fﬂ§t(f-l§£foﬁ£)’. al,2,.4- oxad_l azol e di scl osed above,
On the day of the assay, tissue culture medium is aspirated from the wells of a plate -
and 80 puL of Assay Buffer (Assay Buffer is: 20 mM HEPES, 146 mM NaCl, 5 mM KCl,
1 mM MgCl, 1 mM CaCl, 1 mg/ml BSA, 1 mg/ml glucose, pH 7.4) supplemented with 6
uM of the Ca’*-senmsitive 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 uL of Assay
Buffer containing 62.5 uM test substance and 2% DMSO is added to the 160 pL of Assay
Buffer in each well of the plate to yield a final concentration of 12 uM 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 CaCkL 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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Example 3), had an 1Cso value of 43 nMin relation to CaR/ n3 uRsa and an
| C50 value of 5 121 nMon the native receptor, md uRsd. A corresponding
1,3 oxazol e, designated "B52" (see Exanple 7), was found to he pq}u% jpet ent

on the CaRI nd uRsd chi nera with an | G50 value of 45 nM but displayed
mcreaseﬁ? ot ency on&&h i ve nmd uRsa r%cept or, with an 1Cso val e of 74
nM  The NG Anter, Wty asgay REZIPA P FREASYre Facater At s

r ef er engRititghn. 10 represent ative enbodi ments descri bed above. Those Skl Il ed
inthe art wll recognize that various nodifications can be nmade to the
present i nveByivmy ofi illnstedtiotic @al,2i4gxadiaaoiet disclogedrabove adedighaede“BA1eriged . 19
FEB 200 AlM 1. A conmpound selected froma) a conpound of Fornula II:
ArL. . ’sam ple an 1Csa yalug of 43 mM inzelagion gp 'C aﬁeﬁ@%ﬁapeap A§epeakecet | y

one o S BTG 18 (AEi08 BeckBBY, 0 [n BFEncinf ¥ azpte, oGt Phog o
and whe(se¢ lExﬁxhplee'E)S twa8 rlBuﬁﬂ td Ine efiipofAf of\tRe mehmﬂzsarcﬁmsefbswh%ertw th
one or nore noieties selected fromthe group consisting of “F, -d, -Br,

- | - SRVﬂlllfSQfQ45 13Ut dispdayeRRcTeased gORNCY QOOMREAfIVE RIGIORS, recapREOMEh an ON,
[é;O\I -CHORR, -CH (OR), and -R wherein Ror R is

sel ecte %?ﬁ%%ﬁoup consisting of H CF3, C-C o alkyl, cycloalkyl,

al kyl -aryl, phdyhvddBbR' Rié mﬁstﬁ&hea@axgédosh by aﬁayinue@ﬂemﬁref&ee&dtd? may

corrblnetoforma ring, e proviso that "the conpound 1s not

3- ( 13 Pyrepdgsentative( &nbdsdmmpmngthbedlabayét- Thoseliskitled dn the art will recogmze that
3-(2-Pyridyl)-5-[3-(trifluoronethyl)phenyl]-1, 2, 4- oxadi azol €; b)

3- ( 2- pyVtifiys ymosli ll[l@neesrm ﬂ%&pseﬁ%ﬁmﬂl@n wvithoyt depaging féom the spirit
3-(2- pyﬁﬁdj%!oﬁe Eleﬁg)f?’ di f | uor ophenyl) - 4- oxadi azol e,
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pyridyl)-5-(3, 5-di net hoxyphenyl)-1, 2, 4- oxadi azol e,
fluoropyrid-2-yl)-5-(3, 5- dlnethoxyphenyl) 1, 2, 4-oxadiazole,
met hoxypyri d- 2-yl ) -5-(3-cyanophenyl)-1, 2, 4- oxadlazole
pyridyl )-5-(3-nitrophenyl -1, 2, 4- oxadi azol e, 19 FER 2004
chlorophenyl] 4-[pyridin-2- yI] 1, 3-oxazole, 2-(3,

chI Eoeﬂ )-4-(2-pyridyl)-1, 3- oxazol e,

yl )-4-(2-pyridy I)- 1,3-oxazole,
rret hoxyphenyl )-4-(2-pyridyl)-1, 3 -oxazole,
chl.or opheomppuntt defecredrfialyl ) - 1, 3- oxazol e,

trifluorophenyl) %yrl dyI -1,3-oxazole, -45 1 9 FEB 2004
met hyl phedy I%MR‘E“%W GW‘)‘ i :3- oxazol e,

tr| f | uor onet hoxyphenyl (2x[)yr| dyl ), 1, 3-oxazol e,
3-di f | uor ophenyl) - 4- r jdy 1 AE)xazol e,
5-di fl uor ophenyl) - 4- (2 pyXy dyl )¥1, 3-oxazole, 2-(3 ,

quorophenyI) 4-(2-pyridyl)pl, 3 oxazole

cyanophenyl) - 4- (2- pyri dyl )¥1—z oxazol e, 2-(

met hoxyphenyl ) - 4- (2-pyridyl)-1, 3-oxazole, 2- ,
chIwhcrpiuéﬁyhdMareN,pyrl dyl)-1, 3-oxazole,

h% _5 cyanophenyl ) -4-(2-pyridyl)-1, 3-oxazole,
fl 2 5-cyanophenyl ) -4-(2-pyridyl)-1, 3-oxazole,

R T

Cyanophﬁﬁbtblh o 1dabt drleUs A ¥ihd ArPisVd-pyridyd; #1eak0bse of Ar' and Ar is
-cyano-5-fl uorophenyl ) -4-(5-fl uor opyr | -2-y| )-1, 3- oxazol e,

- cyRheayh @nd wherein at k"&‘lt eoe opthei Ar' 2ng Ay’ moiegies avecsubstispted with one or

5 d| net hoé%/s)pseﬁec{@) -1 uozﬁg rid- % %gl é:lox%rzofx ﬁ0|§0R SOR, -
cymmﬂybtok (SCONRRO: ﬁﬂcmﬁ* ummhy N[ b, LEONRR 3-€105C) ©,

-CH(OR)R', -CHz(OR), and -R;
wherein R or R' is selected from the group consisting of H, CFs, Ci-Cuo alkyl,
cycloalkyl, alkyl-aryl, alkyl-heteroaryl, heterocycloalkyl, aryl and where R and R' may
combine to form a ring,
with the proviso that the compound is not 3-(2-Pyridyl)-5-(2-chlorophenyl)-1,2,4-
oxadiazole, or 3-(2-Pyridyl)-5-[3-(trifluoromethyl)phenyl]-1,2,4-oxadiazole; or
| b) 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-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole,
3-(5-fluoropyrid-2-yl)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole,
3-(5-methoxypyrid-2-y1)-5-(3-cyanophenyl)-1,2 ,4-oxadiazole,
3-(2-pyridyl)-5-(3-nitrophenyl)-1,2,4-oxadiazole,
2-[3-chlorophenyl]}-4-[pyridin-2-y1}-1,3-oxazole,
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,
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2- (5-chl oro- 2- net hoxyphenyl ) -4- (2-pyridyl)-1, 3-oxazol e,

2- (2-chl or o-5-net hyl t hi ophenyl ) -4-(2-pyridyl)-1, 3-oxazole,

2- (2- br ono- 5- met hoxyphenyl ) - 4- ( 2- pyri dyl)-1, 3-oxazole, 2-( ? .
6-trifluoropheny 1)-4-(2-pyridyl)-1, 3-oxazole, T FEB 2004
2-

6-t

oot b s, 2 s
2- (3-ni trophenyl )2. §3 (r?ﬂlﬂ)‘f&hgdihfp{é%ﬁ)@@ 8?r1dyl()) 1 3-ox%zole

2- ( 3- bronmophenyl ) - 4- (2- pyri oxaz artaceutical l'y
acceptabl e salt the, amlﬁﬂu(ﬁ‘opmnyl)deﬁmmn@]f 3oxaidle, 1 wherein Ar' is
2-pyridyl and Are_is_phenyl ound of cl ai m2, wherein Arz is

substituted with %K‘?est‘i‘l‘ﬂ%%h%)é'r@e@/frgar]eétoééllql%om the group consisting

of CF3, d, F, Br gg% ggﬁl 20 4 4. The conpound of claim
2, wherein Ar %¢ -pyr‘|§) egﬁgglw@;l@g}dyﬁtgg- ®one or nore nieties
sel ected from t ha-gﬁ.@ygﬁoﬁml)g_$pgyrq{ l)q:gmxﬁzol@nd a. 5. A conpound of

claiml, said corrgound bei n ected fromthe group consisting of

g Eg pyri (cjiy:g g E ($5dMMMmhhw1W)(2pyﬂddexbdx?mw e,
ri e | azol.e
-(2- Biri d§| ) - 5- (gii}gﬂ%‘gh?‘% BW)"‘I&ZPEE@&%@SW@& 3-(2-pyridyl)-5-

2, 5-di uor ophenyl

2 pyriay) 5 (3ot DT+ 2 prjdyiyl Zpvessle,

2-pyridyl)-5- (B(&}ﬂampﬁleyadophéhybr&(ﬁpﬁﬁhﬂﬂpB%xaﬂoléZ pyridyl)-5-(2, 3-
i chl or ophenyl) - 4- oxadi azol e,

(

(

c

Eg pyri gy: g g 22& :}c}ﬁlﬂ@% Wh@%ﬂkﬁ;@)?ymdylﬂﬁ-omgalﬁ,alzol e,
- pyri - uor en oxadi azol e

gg g%lri dzl ) - Sd(é(ih an;‘ge“é’ﬁf‘ﬁt}oﬁﬂﬁ'i‘?ﬁﬁ{!?i ﬁ) % OB azlol e,

- chl or opyri eazol e,

-(5-fl uorogzrl d- 2(yl}; 5%%”?&%%@?@“1 %}4 oxadl azoI e,

-(5-fl uoropyrid- HSWW@%mpMnyB#-{S;ﬂumppmlz)ylma-dxaznbdl azol e,
(3
(
a
(
(
(

-fl uoropyrid-2- henyl ), oxadj azol e,

i 3-chloro-5-tr |f(i‘{5;@g-9é‘?%}’%€&oﬁ“@99ﬂ)‘d‘@ Y(l)siéy‘?ﬁ%?ﬂﬁenyl )-1,2,4-

di azol e, 3-(2- ny| 4- oxadlazole,
2-pyridyl)-5- ?‘gj Q?ﬁh%:%]ﬁ% {}ﬂ [ op@#@)wgﬁg %%aéoégazol e,
2-pyridyl)-5- (2—(§cfanbphédylaw-(§3ﬂﬁtb¥)k yri’d—ﬂ-vyﬂ R3astazne) e,
2-pyridyl)-5-(2,5 6tr|fluor_€3phenyl 4-oxadi azol e, 3-(2-pyridyl)-5-
3- br omopheny| ) - 12-83-ayanepkenyDot ﬂmuemclhalﬂyml 2yDelpd-apazsleal t s
thereof . 2-(5—chlor0—_2emethoxyphenyl)-4-(2-pyr1dy1)—1,3-oxazole,

2-(2-chlor(_)-5-methyithiophcnyl)—4—(2-pyridyl)-1 ,3-0xazole,

3
(
3-
3-
di
3-
3
3
3
3
3
3
3
0oX
3-
3-
3-
(

2-(2-bromo-5-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(2,5,6-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-[3-chlorophenyl]-4-[pyridin-2-yl}-1,3-0xazole,
2-(2,5,6-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(3-nitrophenyl}-4-(2-pyridyl-1,3-oxazole,
2-(3-bromophenyl)-4-(2-pyridyl)-1,3-oxazole, or

a pharmaceutically acceptable salt thereof.

2. The compound of claim 1, wherein Ar' is 2-pyridyl and Ar? is phenyl.

3. The compound of claim 2, wherein Ar® is substituted with one or more moieties
selected from the group consisting of CFs, Cl, F, Br, CHs, SCHs, and CN.
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6. A pharmaceutical conposition conprising a conpound selected from a) a
conpound of Fornmula H ArL . XY -Z wherein X and Y are N, ZisO Ar' and

Are are independently selected fromthe group consisting of QP§E¥5 @nd
2-pyridyl, wherein at |east one of Ar' and Are is 2-pyridyl, tBdlst one

of Ar' and Ar2 is phenyl, and wherein at | east one of the Ar' and A?

noi eties are substituted with one or nore noieties selected fromthe group
consi sting o - 47..1 a 2004

-F, -d,, -Br, -1, -SR .- SOR , -47. El
SO2NRR 4 - oo%he comppeurof Claimyerybereih mﬁg&?@?ﬂgxﬁ@dﬁ&ﬁﬁm&& €U QR
-CH(OR = ) = R D R ' ted fromthe grou
congi s%ﬁ?{gﬁ g@éﬁ‘:@%ﬂﬁ&ﬁ%ﬁlg% F%OHS@;/ Oof;ﬁF@ﬁ’%gPE%i -aryl, Irotp

al kyl -heteroaryl, heterocycloal kyl, aryl and where R and R nay conbine to
forma ring, with the proviso that the conpound is not

3- (2- Py§i dyl \-confpdund bbclajyh @ ngdid edmpouhd beinglielertddromithe group consisting of
3-(2- i dyl)-5-[3-(trifl t hyl ) phenyl 1-1, 2, 4- dj ;
3 (2- pyPHCHRHOB) P fichiogaRHaRE b PR S Opur b csbtpbenyy-
3-(2- i4dyl) - 5= - G Lar .

2pyy iy izt O RHBR SR LERY oy 1 2 GG Ricfem, 3-2-pyridyD -
- (5- T | g5 ApAuoreplienyi)t, D 4(ckadiagbleE3-(Dpyrdidnsl(3 54difludrophailrr,al 4,

5- et ho>_<ypi/r i d- 2- y{&y- 5- (3-cyanophenyl ) -1, 2, 4- oxadi azol e,
2- pypi &5 3¢@-miridybphEheyanopheryD-1ok 4dixagigrale, 3-(2-pyridyl)-5-(2,3-

(

(

( . .

E’éf[-l'. dieBRemEk A i, HA PP TE S ro-5-cyanopheny)-1.2.4-
(

(

[
3-ch L=y L(3-flibrb=5sLeyadi L 182, 4-oxadiazole, 3-(2-pyridyl)-5-(3-
2 BRSOy P b Syl x5 iS4
2- chlchioeg BdtupkgphényiP-12; 4-odgdirzole, B¢Sechdaropyrid-2-y1)-5-(3-cyanophenyl)-1,2,4-

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

3
3
3
3
2
2.
2.
2-

yl)-S-(3-cyano-5-ﬂuorophenyl)—1 ,2,4-oxadiazole, 3-(3-fluoropyrid-2-yl)-5-(3-cyanophenyl)-
1,2,4-oxadiazole, 3-(3-chloro-5-trifluoromethylpyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-
oxadiazole, 3-(2-pyridyl)—5-(5-chloro—2—methoxyphenyl)—1,2,4—oxadiazole, 3-(2-pyridyl)-5-
(2-chloro-5-methylthiophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(2,5,6-trifluorophenyl)-
1,2,4-oxadiazole, 3-(2-pyridyl)-5-(2,5,6-trifluorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-
(3-bromopheny!)-1,2,4-oxadiazole and pharmaceutically acceptable salts thereof.

6. A pharmaceutical composition comprising a compound selected from:
a) a compound of Formula II:

Arl\( X~7/ Al'2

Y—Z am
wherein X and Y are N,
Zis O;
Ar' and Ar*are independently selected from the group consisting of phenyl and 2-pyridyl,
wherein at least one of Ar' and Ar® is 2-pyridyl, at least one of Ar' and Ar” is
phenyl, and wherein at least one of the Ar' and Ar® moieties are substituted with one or
more moieties selected from the group consisting of -F, -Cl, -Br, -I, -SR, -SOR, -SO:R, -
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2-
2-
2-
3-
5-
5-
2-
2-
3-
2-
2-
2-
2-
2-
2-
2-
5-
2-
2-
2-
2-
2-
6-
2-
2-
2-
2-
a

3-trifluorophenyl)-4-(2-pyridyl)-1, 3-oxazol e,

3- net hyl phenyl ) -4-(2-pyridyl)-1, 3-oxazol e,

3-trifluoromet hoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-( %,9 FER 2004
i fl uorophenyl)-4-(2-pyridyl)-1, 30xazo|e 2-(2, '

[

[

3-

3,

[

f
flugraophenyl ) -4-(2-pyridyl - oxazol e
f ﬂ 3 yp%: ( R %N Co &ﬁg@p —Cl\(I -CO:R, -CONRR', -C(O)R,

I
Cygfﬁm(ﬁg;%quﬁéﬁ?y@ (‘# pyri gy?);(aim g oxazole, 2-(2,

chl or ophghsreir Kot R' Ry kélebttd frdm tBe gRXPZOhSsting of H, CFs, Ci-Cio alkyl,
3-chl or o- 5- cyanophenyl ) -4-(2-pyridyl)-1, 3- oxazol e,

f | cynlealieA calkiyloprivh rajkyl-hetetGapyl, ﬂldyt()cy@pslkmb;az)d agd where R and R' may
chl orQ-5 f*uoro henyl ) -4-(2-pyridyl)-1, 3- oxazol e,
cysembin F WE.chl oropyr| d-2-yl)-1, 3 -oxazole,

3-
3-
3-
gcyanoph e, A Bl bR dind Y 0 ByRKAPS) @ sttt 42004
3-

cyano- 5- 11 uor opheny uor opyri
Cy axatidzeley b} 342{@1-1‘d|yl)@ﬂ-Eaaanﬂderbmeth)yi)bhaly@]"hlm-exadla’dm[e?a or

I met hoxyphenyl g 4-(5-fluoropyrid-2-yl)-1, 3-oxazole,
3- cyanophen ﬂwlﬁﬁk)ﬁo&y@yﬂmw@sépmph@yﬂxhM-@xadlazole

s oo HRBSC T Bl 12 0 ©

2-chl or o- 5- et PHSNS! 3-dih e(tﬁ’oxg-pﬁé 1) 2 Y-oxdipy8ro! e,
2brom)5meth2;>£y enyl) 47°(2 pyri Iﬂ’l/)éox?azole 5.(2,5 ,

rifl uorophenyl 3-(8-fludrgpyrideR-yl)-51(3, S}dmxm]mdyphenyl) -1,2, 4-oxad1azolc

SO OBy L ek S a5 b B2 g onacisaoe,

g BLE):TSBEZ%: §3- {pgnﬁép'sd% ?&R@ggg%’laéoxaglraz‘ge’phar maceutical |y

cceptabl e salt thqseaforophenyl]-4-[pyridin-2-yl}-1,3-oxazole, |
2-(3,5-dichlorophenyl)-4-(2-pyridyl)-1,3-oxazole,

. 2-(3-chlorophenyl)-4-(2-pyridyl)-1,3-oxazole, |

(
(
(
di
di
di
(
(
di
(3
(
(
(
(
(
(
d
(
(
(
(
(
t
[
(
(
(
c

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-(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-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-oxazole,
2-(3-cyanophenyl)-4-(5-chloropyrid-2-yl)-1,3-oxazole,
2-(3-cyanophenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
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and. a pharnmaceutically acceptable excipient. 7. The conposition of claim®,
wherein Ar' is 2-pyridyl and Arz is phenyl. 8. The conposition of claim7,
wherein Are is substituted with one or nore noieties selected §rpgyihe
group consisting of CF3, d, F, Br, CH3, CN, and SCH3. 9. The conposition

of claim®6, where Arl substltute W th one or nore

moi eti es sel ect ed '?? MHBP‘EWECM?S&JWPHI »lp-oxzglesy 10, Use of a
pharmaceutical ly 1 ct ed from a) a
conpound of For rru??ﬁ%hﬁ%ﬁ?yg{%@&%ﬁyyﬁﬁ)@g Zis O -49 1 9 FEB
2004 Ar' and Ar 7243 S-dinethosppsieayl)u-Gefaespdid-2-91n 1, B@xaam,p consi sting of

phenyl and 2-pyridyl, wherein at | east one of Ar' and Are is 2-pyridyl, at
| east one of Ar' %&cmph@ylbﬁmemmrm&w&hmm@w one of the Ar’

and Arz noieties subs | sel e ted from
t he group consi st?ﬁg ?nopéenﬁ)({'??’ %lﬂufgﬂmg&g@n %&)?3

-000R, - OCONRR , 2 IREH: _2_[5%3%1311 1AL - -C(OR

-CHR R, -CHZ(CR) and -R reF%YﬁR:h\L(grpgqgls sel ected fromthe group
consi sting of H, mﬁm&&methy]mbphengl)&(depwwlyl)- hBJfoy(azde,yl

o a1 ng o AR e ben @ ol T o™ 1O
3-(2-Pyri -5

3- E 2- Eyy:: dil g 5- Eg(%’u’l %@ﬁ%ﬁﬁJ%%zﬁgr%Pdﬁgéga&oXadl azol e; or h)
3-(2-pyri dyl) - 5- [ 3[8{chiorbplenpiat{peridinehenil,3-otazdle}- oxadi azol e, 3

-(2-pyridyl)-5-(2, di fl uorophen oxadi azol e,
3-(2-pyridyl)-5- (2 (ZQ,WWEQQIQRWMér@@pmdzDAl 3-0xa708e.0l e,

3-(5-fluoropyrid- 5- I met.h phenvl )-1, 2, 4- oxadi azole, 3-(5
met hoxypyri d- 2-yl ;'-( - %‘-’R‘l&&#&%’h@&%’ dyii)fé éﬁdl azol e,
2-(3-bromophenyl)-4-(2-pyridyl)-1,3-oxazole, or
a pharmaceutically acceptable salt thereof;
and a pharmaceutically acceptable excipient.

7. The composition of claim 6, wherein Ar' is 2-pyridyl and Ar? is phenyl.

8. The composition of claim 7, wherein Ar” is substituted with one or more moieties
selected from the group consisting of CFs, Cl, F, Br, CHs, CN, and SCHs.

9. The composition of claim 6, wherein Arl is 2-pyridyl and substituted with one or
more moieties selected from the group consisting of CF3, F, and Cl.

10.  Use of a pharmaceutically acceptable amount of a compound selected from:
a) a compound of Formula II:

AIIY X,Y AP

Y—Z a
wherein X and Y are N,
Zis O,
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pyridyl)-5-(3-nitrophenyl)-1, 2, 4- oxadi azol e,

chl or ophenyl ] - 4- [pyr|d|n 2-yl]-1, 3-oxazol e,

, 5-di chl orophenyl ) - 4- ( 2- pyrldyl) 1, 3-oxazol e, 1
chlorophenyl) 4-(2-pyridyl)-1, 3-oxazol e, § FEB 2004

2-
3-
3
3-
‘;’ c h‘hg?@é}gﬁ’gﬁ gﬁ’fé‘&ﬁ@y é@fftf:)i fr%’nglt%ﬁélﬁ cgdnmstmg of phenyl and 2-pyridyl,
3-trifl U%@&bﬁrﬁi Neasdorde?ofPAF iadd |P)r2 i ﬁpﬂ%ﬁi Odt9east one of Ar' and Ar* is

3- et hyl phenyl ) - 4- (2-pyridyl) - - oxazol

3-t rphien Mglaudrmhhmny phleasy lope of (he- 4019 rand Wr) mmetles areanbitituted with one or
2,
2,

i

3-di f h i dyl)-1, 3- |
5 RS lﬁ%&%%%d f&mﬁhf%wafw%wl%ms bt Br, oL (R, -SOR, -SOR, -
1 .

C;anopher’ly tojz i -?ﬂélc,og gmzﬁ CN, -CO=R, -CONRR', -C(O)R,

3-
3, 5- dIH(EIR)RX,y-m}ﬁ(@R) ﬁd(—R‘ pyridyl)-1, 3-oxazole, 2-(2,

Hchor ophenyl ) - 4 (2 pyridyl)-1, 3-oxazole ,  2-(3-chloro-5-cyanopheny
4- (2 pyrl‘t‘J in1R og RS xmsedicted gnt_hp groupRomsisiing ofH CFs, C1-Cio alkyl,

3-f
3-
3-
3-
3-

[ S |

C%@@O%bhﬁgn‘}' '}letﬁl(‘}aﬁﬁ %{j}’ﬁl @EY oxa @Wgere Rand R' may

cy@mﬁ@{byfo}mzh ,chl oropyri d 2 yl)-1, 3- oxazol e,
cyanophenyl ) - 4- (52 f | uor opyri d- 2-yl ) -1, 3- oxazol e,

5 cyano- 5with dmmpmoyha){l!b-t(dinﬁdugd gsnmtr&-@—kyr;dy)}-i (Bfkﬂmmzphlegyl) -1,2,4-
5@@%@@5%@%@ Soohecomedyoenyd: lgéi‘éw%g?mle b
3- czanoghengls )S?E@mﬁ gﬂ“@@°??‘ﬁ%%¢”§?ré‘%%¥ﬁ lzq’d@‘fg alzsylel 3-oxazol e,

5- chl or o- 2- met 3ukp )L|5)(2£B-dlﬂu§wph§by'l))l 2 &melee :
2- chl or o- 5- nethylt |ophen§ -4-(2- pyrld 3- oxazol e,

2- br onp- 5- et hyk xmghqu -1, 46)8@’@2@% |
3—(5-ﬂuor0pyr1d—2—yl)—5—(3 ,3-dimethoxyphenyl)-1,2,4-oxadiazole,
3-(5-methoxypyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole,
3-(2-pyridyl)-5-(3-nitrophenyl)-1,2 4-oxadiazole,
2-[3-chlorophenyl]-4-[pyridin-2-y1]-1,3-o0xazole,
-2-(3,5-dichlorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(3-chlogophenyl)—4~(2—pyridyl)—1,3-oxazole,

NNNNNWNNNNNN_CDNNWNNNNNNNI\)l\)l\)w

2-(3-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole,
2—(2—chlo;ophenyl)-4-(2-pyridy1)-1 ,3-0Xxazole,
2-(3-trifluorophenyly-4-(2-pyridyl)-1,3-oxazole,
2-(3-methylphenyl)-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-oxazole,
2-(3-chloro-5-cyanophenyl)-4-(2-pyridyl)-1,3-oxazole,
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2-(2,5,6-trifluorophenyl)-4-(2-pyridyl)-1, 3-oxaazol e,

2-[3-chl orophenyl ]-4-[pyridin-2-yl] -1, 3-oxazole, 2-(2,5 ,
6-trifluorophenyl)-4-(2-pyridyl)-1, 3-oxazole, 2-(3

ni t rophenyl )-4-(2-pyridyl -1, 3-oxazol e, or 13 FEB 2004

2- (3- bronophenyl ) ;4: (2- i dyl)-1, 3-oxazqle: wth the proviso that the
conpound i s not 33-?3[%9%ﬁwﬁgpﬁwﬁlﬂﬁfﬂmﬁﬂ&ﬁ\;%-95@9@;4 oxadi azol e, for
the preparation o4, L SRR he_ r | seases. associ ated
wi t h et abot r opi cig( -ﬁiti%grr%?e re%pgfﬁﬁ%l?%@lﬂ%&ﬁg‘hgﬁgjg’e(ﬁgé%or ding to claim 10,

wherein Art is 2-pyY3-cyatophenylyd-€5-chlopdpgaidl2-y1)-123-oXdele)se according to claim
11, wherein Are ig substituted with one or nore noieties selected fromthe
group consi sting &f3-cyanopbenyl=4-(BfluoropgridGnyD-drdoeple, 13. The use

di t | ai ' | RV i dyl bstituted with one or
mor e i ot | o sl 251 e S ReRetiLE Rt e hsReplel g 1l 14 e
use according to @(%Mheﬁyw.@_ﬂubﬁﬁyﬂﬂaeﬂﬁ’%ﬁ&m@t ed with netabotropic

glutamate receptors is a neurol ogi cal disease or disorder. -51 1 9 FEB 2004
15. The use accor &i(3§-dimethoxyphespl)-dniefhwiropyritk? ¢l)sb3amaznleoci ated with

met abot r opi ¢ | u te receptors is a ps latri,c di sease. 16. The use
accor di ngpto clgai#ﬁ ﬁng?@ﬁh&)‘ﬂi‘@eﬁ?‘&!ﬁ%&gﬂ%ié"d?’@é‘?lei s selected fromthe
group consi sting &f \( T8¢ WoRTM T ohS LC L njury,
nypogl yoor a. apt ISgebRem IR LRI AR bR sld yEE AR 0L

senil e denentia, RWfchlogs-Anhathoxyiphesd)-a2pitidyipilBokeotd, sease. 17. The use
according to claim 10, wherein the disease or_ disorder is selected fromthe

group consisting &12sblero-Spmetariionhenyidpanyidyh-1,3-oxazole,

2-(2-bromo-5-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(2,5,6-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-[3-chlorophenyl}4-[pyridin-2-y1]-1,3-oxazole,
2-(2,5,6-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(3-nitrophenyl)-4-(2-pyridyl-1,3-oxazole, or
2-(3-bromophenyl)-4-(2-pyridyl)-1,3-oxazole;

with the proviso that the compound is not 3-(2-Pyridyl)-5-(2-chlorophenyl)-1,2,4- -

oxadiazole, for the preparation of a medicament for the treatment of diseases associated

with metabotropic glutamate receptors.
11.  The use according to claim 10, wherein Ar' is 2-pyridyl and Ar* is phenyl.

12.  The use according to claim 11, wherein Ar® is substituted with one or more moieties
selected from the group consisting of CFs, Cl, F, Br, CHs, CN, and SCH;.

13.  The use according to claim 10, wherein Arl is 2-pyridy] and substituted with one or
more moieties selected from the group consisting of CF3, F, and Cl.

14.  The use according to claim 10, wherein the disease associated with metabotropic

glutamate receptors is a neurological disease or disorder.
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15.  The use according to claim 10, wherein the disease associated with metabotropic

glutamate receptors is a psychiatric disease.

16.  The use according to claim 10, wherein the disease or disorder is selected from the
group consisting of stroke, head trauma, anoxic injury, ischemic injury, hypoglycemia,
epilepsy, pain, migraine headaches, Parkinson’s disease, senile dementia, Huntington’s

Chorea and Alzheimer’s disease.

17.  The use according to claim 10, wherein the disease or disorder is selected from the

group consisting of schizophrenia and depression.
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