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GLUTAMATE RECEPTOR ANTAGONI STS FI ELD OF THE | NVENTI ON The i nvention
provi des conpounds active at netabotropic glutamte receptors and that are
useful for treating neurol ogical and psychiatric di seases and di sorders.
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neur ophysi ol ogi cal roles of netabotropic glutamate receptors have
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Covever t he M SABOTRIFEIC GLIFAMATE RECEPTORARTACORISES |
the devel opment of netabotropic glutamate receptor subtype-selective
conpounds. 10 GQutamate is the major excitatory neurotransmtter in e
manmal i an central nervous system (CNS). G utanate pr oducﬁmwmmﬁmmmfs on
central neurons by binding to and thereby activating cell

receptors. These receptors have been divided into two major cléasses, the
i onotropi ¢ and netabotropic glutanmate receptors, based on the structural
features of the receptor proteins, the neans by which the receptors
transduce signals into 15 the cell, and pharmacol ogi cal |

nmet abotropi c glutanmate receptors (nm3d uRs) are G protei n-c%@@ﬂ“ﬁ@ﬂ%ﬁ“ors
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intracel lul ar capi infrefividre provides addmpdunds aofivep AOBIGIAGPIrppisegintamate irecepiasn 394
i nhi bition of adenyl cyclase; incregses ar d&jreas s int 'e.fol_rd tion of
cyclic ademhmimusefmhfppm%ﬁpéuw;m PSYHRTS Weﬁlﬂ’mm &Vel ase;
I ncreases in the formation of : :

BACKGROUND OF THE INVENTION

5 Recent advances in the elucidation of the neurophysiological roles of metabotropic
glutamate receptors have established these receptors as promising drug targets in the
therapy of acute and chronic peurological and psychiaric disorders and diseases.
However, the major challenge to the realization of this promise has been the development

of metabotropic glutamate receptor subtype-selective compounds.
10 Glutamate is the major excitatory neurotransmitter in the mammalian central

- pervous system (CNS). Glutamate produces its effects on central peurons by binding to
and thereby activating cell surface receptors. These receptors have been divided into two
major classes, the ionotropic and metabotropic glutamate receptors, based on the structural
features of the receptor proteins, the means by which the receptors transduce signals into

15 the cell, and pharmacological profiles.

The metabotropic glutamate receptors (mGluRs) are G protein-coupled receptors
that activate a variety of intraﬁellular second messenger systems following the binding of |
glutamate. Activation of mGluRs in intact mammalian neurons elicits one or more of the’
following rcsponsesi activation of phospholipase C; increases in phospho‘mdsitide (PI)

'20  hydrolysis; intracellular calcium release; activation of phospholipase D; activation or
inhibition of adenyl cyclase; increases or decreases in the formation of cyclic adenosine
monophosphate (cAMP); activation of guanylyl cyclase; increases in the formation of
cyclic guanosine monophosphate (cGMP); activation of phospholipase As; increases in
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cyclic guanosine monophosphate (cGW); activation of phospholipas 2 2006
I ncreases in -1 16 MAR 2006 WD 01/12627 PCT/ US00/ 22618 ar achi doni iﬁ %M

rel ease; and increases or decreases in the activity of voltage- B and
gated ion cha®M@$K1262khoepp et al ., Trends Pharnmcol. Sci..14:13 Fg’g 21613
Schoepp, Neurochem Int. 24:439 (1994) Pin et al., Neuropharnmacol ogy 34 1
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second nessenger t Ay, (et
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(1995). @oup I URs corrlgrl se %i nd uR5, and tﬁglsrp alternaé,?/ Y136

spliced valm(alnﬂSsuH'ypesbl Rm et abt Ml@@ﬁé @8 Mma&s@mws asBb

the activation of hos ase C h sequent nobilization of

hnt ractel I ;J| ét?ﬁi MEB ﬁ%@géyﬁeasurerrent s have been used to
enons e thes t&ﬁs&om BOGMbaIvidddain S

r econbi ﬁl@nt nd u%dgregga orém See, %rokg?(a l\/lasfjmefl :ell , th?g{f groups.

§49 760h(19Q_:erbu Rh anahpdl andDIm&J;BSDIIZﬂGMR.‘( 1!@@@; onsamno@md peaignee homology, the
een achi eved wt oocyt

al. 3. B olsecmmesz@yseiég%ﬁm by ofER FrobroTsy ‘SRd R ! Fiarfdtolofical
(1994); Jol YnEhacreisrics. ) NAGHISRE Neun?;ﬁ 1%91765 I {1299); Pil bEnaNeuRpharaaesibay 34:1

activation econbi nan receptors expressed in Chi nese hamster
ovary (CHO !3995)5mbpfallleahstPMeHymhtyé’BledAWS% formatlon and

arachi doni ¢ aC|d release as nmeasu b . .
Aranori 18t al ., Newugnl 8mﬁqu§ 1g§1r§r?se ¥n(§luiﬁd %l\tﬂ{? ch cn' Artratively spliced

variants. The binding of agonists to these ‘receptors results in the activation of

phospholipase C and the subsequent mobilization of intracellular calcium.
Electrophysiological measurements have been used to demonstrate these effects, for
example, in Xenopus oocytes that express recombinant mGluR1 receptors. See, for

20 example, Masu et al., Nature 349.760 (1991); Pin er al., PNAS 89:10331 (1992). Similar
results have been achieved with oocytes expressing recombinant mGIluR5 receptors. Abe e?
al., J. Biol. Chem. 267:13361 (1992); Minakami et al., BBRC 199:1136 (1994); Joly e
al., J. Neurosci. 15:3970 (1995). Alternatively, agonist activation of recombinant mGluRl1
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 mGIluR5 receptors, expressed in CHO cells,
stimulates PI hydrolysis and subsequent intracellular calcium transients, but no stimulation
of cAMP formation or arachidonic acid release is observed. Abe et al., J. Biol. Chem.

30 267:13361 (1992). However, activation of mGIuR5 receptors expressed in LLC-PK1 cells
results in PI hydrolysis and increased cAMP formation. Joly ez al., J. Neurosci. 15:3970
(1995). The agonist potency profile for Group ] mGluRs is quisqualate > glutamate =
ibotenate >  (25,1°S,2'S)-2-carboxycyclopropyl)glycine (L-CCG-I) > (1S,3R)-1-
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By conparison, the activation of nd uR5 receptors, expressed in %@n’th ,
stinulates Pl hydrolysis and subsequent intracellular calciumtr ds

but no stinmulation of cAWMP formation or arachidonic acid rel easﬁd/%soomms
observed. AbeW®O0WB2627J. Biol. Chem 30 267:13361 (1992). However,
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i npeded el u rfirfal e MGRRsC 4har heGn@ReR-assutiated

the nd uR- as"j ?ptgé Ir’bglgﬁysé%%gl cgﬁabgr ocesses that affect the CNS have

yet to be def atmheﬂcg, {ORWBAE prociéakds thid hffedtithe £TMS lhave yentonbes defined. Hoyves: work
S

and ant agoni’s yiel ded sone gener al | nsi ght s out G oup

as conpar ed with tthe a@udnhb: nbn-apd:lﬁ]i @EBNSFSI ?‘N EE‘E‘I‘%S‘)JPC genergpmgfﬁts
el ucidating the phyS| ol roles dSGHRP HeALRs.
activation cﬁbﬂph@e F‘E’(P 2"&?—? S?IP &?gﬁ%F &gﬁcpf%t I on. {q/grl ous studies

have denpnstrated, cmn@r@dup@smsgmmaﬂes of dmupal imGluRsosuggest that
appl i cation to neuron n )pocanpus, cerebral caortex, cerebellu

and t hal anusacrivsrigebf teese mdcp:orme icits n@gpa#sexcwﬁvdeﬁeéw%a‘iué%é‘év? igmopyirated
t at d to d t t ) ti
excitation is xggg)t élaﬁeﬁ@pagﬁé/agi ‘cj')g Pelely AL aé@&% tb° pionktin the

al so has beehas of “presynapt occurs,

resulting i e srae}é&u]u I;ﬁﬁisma]aaaskys well an dthePHhraimategions.
Sci. 15:92 %Bé%%ﬂébggggy%l\%?}ochem IﬁltQ 24: 439 (1994 Wﬂgl n et

Neur ophar macelideice3#ididale3that &E’haxmnog| dug toedgp@t,aﬁgm ppwué%‘@ &%lule
can be 1Bpr Qﬁmréii?&%ﬁisiaé’%o%{‘s&wﬁ? e ptoB T 1Ry BGIRIS Hekar? e e
of | CJUR ANt SO0NE Sopuflicflsptihe Slelid) Raas gfyémaé(gg%%aucﬁ? Sehe 16192a1(1992);
| Schoepp, Neurochem. Int. 24 439 (198 in et al., )Q’eurapgpmacofogyry)m1995).

Pharmacological experiments implicate Group 1 mGluRs as the mediators of this
excitatory mechanism. The effects of ACPD can be reproduced by low concentrations of

20 quisqualate in the presence of iGIuR antagonists. ‘Hu et al., Brain Res. 568:339 (1991);

Greene et al., Eur. J. Pharmacol. 226:279 (1992). Two phenylglycine compounds known

1o actvate mGluRl, namely (S)-3-hydroxyphenylglycine ((5)-3HPG) and (S)-3,5-
dihydroxyphenylglycine ‘((S)-DHPG), also produce excitation. Watkins et al., Trends

Pharmacol. Sci. 15:33 (1994). In additdon, the excitation can be blocked by (S)-4-

25  carboxyphenylgiycine ((5)-4CPG), (S)-4-carboxy-3-hydroxyphenylglycine ((S)-4C3HPG),

~ and (+)-alpha—methyleoxyphcnylglycinc ((+)-MCPG), compounds known to be

mGluR1 antagonists. Eaton et al., Eur. J. Pharmacol. 244:195 (1993); Watkins et al.,

Trends Pharmacol. Sci. 15:333 (1994).

Metabotropic glutamate receptors have been implicated in a number of normal

30 proccssce in the mammalian CNS. Activation of mGluRs has been shown to be required

for induction of hippocampal long-term potentiation and cerebellar long-term depression.
Bashir et al., Nature 363:347 (1993); Bortolotto e? al., Narure 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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' patho]ogy Accordingly, selective antagonists of Group I mGluR receptors could be
therapeutically beneficial, specnﬁcally as . neuroprotective - 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 mGIluR
agonists and antagonists have yielded seemingly contradictory results. For example, it has
been reported that application of ACPD onto hippocampal neurons leads to seizures and
neuronal damage (Sacaan et al., Neurosci. Lett. 139:77 (1992); Lipparti et al., Life Sci.
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



enhanced presynaptic glutamate rel ease, their activation probably
contributes to the pathology. Accordingly, selective antagonists ofl 6CMARulB06
| n3d uR receptors could be therapeutically beneficial, specifically as .
neuroprotective. agents, anal gesics, or. 20 anticonvul sants. WD 99/26927
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fi ndi ng DBARemicm avhittathegaraup Bppehils selective @agenists| DRG-IRandd-£ Gedipraleed,
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rel ease, and’ di m nishing excitatory neurotransm ssion. This interpretation
I s consit@ls (18P8h t he observation that (S)-4C3HPG a Goup | 10 nd uR

0 IBeA 2 m desel e Fcesinen b e B anpeny cagans SpE B RGBT o
L OO ok, 5T AR, P (0 4k GraeRs LaxsaciThomsemi
256: 109 HdQ %4y ienBiy zaniailsthle Aompoidnds\eter aminenacids 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 mGIuR agonists and antagonists that display a

30  high selectivity for a mGluR subtype, particularly a Group I receptor subtype.




61: 683 (1993). 15 . Based on the foregoing, it is clear that currently
avail able. . nm3d uR agonists and antagonists have limted value, dieMARol006
their lack of potency and selectivity. In addition, nost currently

avai |l abl e conpounds are ami no acids or am no acid derivatives that have
limted bioavailabilities, thereby hanpering in vivo studies to assess
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OF THE | NVENT] Lt ] ject of the present invention, therefore,
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conpositions. 10 It is yet another object of this invention t?)pr%lhg?e
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antagonists “of Group I mGluRs, specifically, mGluRS. These antagonists may be

represented by the formula I

' Ar 1\( X~7/ Ar

Y—7Z an

) .

wherein X, Y, and Z are independently selected from the group consisting of N, O, S, 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 cqnsisting of a heterocyclic or fused
heterocyclic moiety containing 1 to 4 heteroatoms selected from the group consisting of N,
O, and S and an aromatic moiety selected from the group consisting .of phenyl, benzyl, 1-
naphthyl, 2-naphthyl, fluorenyl, anthrenyl, indenyl, phenanthrenyl, and benzonaphthenyl,
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:2R, -SO:NRR',
-OCOR, -OCONRR', -NRCOR', -NRCO:R', -CN, -NO2, -COzR, -CONRR', -C(O)R, -
CH(OR)R', -CH:(OR), -R, and -A-(CH:2)--NRR’; wherein R or R' is selected from the
group consisting of H, CFs, Ci-Cio alkyl, cycloalkyl® alkyl-aryl, alkyl-heteroaryl,
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It is still another object of the invention to provide nmethods of treating
a disease associated with excitatory activation of an m3d uR G oup K§ MAR 2006
receptor, specifically mduR5.. 15 To acconplish these and ot her

obj ectives, the present invention provides potent antagonists of G oup |

n3d uRs, specifically, nd uR5. These antagoni st be .
f or nul ahttbgoctm:loadklz anjleansi whete RyandgRgmzy gpg{bi?ﬁt@ggﬁaéﬁ?ﬁ‘éfe&%g{]éﬁ%ﬁﬁﬂi P ﬁe
group consisti of . . N, S, C. .2 n el | ;
and 2 L§H§; Evte_t &%o%os;ﬁ, AP B fo b 3 & Prdop Ry foBleecSt e heRioiic ¥
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o R B o B e o ol N 0. "and S and
an ar onathyginfidiyetaypiehaiyt e3ipfrimidyt & pgridylp 3emmislybt4-pyridi!, préayiazybenzyl , 1-
napht hyl , "2-napht hyl, fluorenyl, anthrenyl, .indenyl, pherfa t n and
begz?_n?pilt gedylahpr rigd epeiofiménd oAhe igwentione o I?/Oélé’désr 4 %%?%??Hﬂ%
substituted wth. | et | 3 1S4-I
of <. ip gty B S BT B BRnig BRI R fRdchi ot 2 ST "
- NRCOR' 3 . hRFRRny 1) - I, E¥-oxabidole; SR Byrid PP -methCE Piienyh)- ICR{4cmyartiazole, 3-
-CHz(OR), -R and” -A-(CH2)n-NRR ; wherein Ror R | gel ected fromthe
glr E;F (r:]cei?-spwﬂtlyhl@—@f—%h’rli%@l’i@li%’lli%l%ﬁxaﬂlklﬂlq, %%PH&HM@S*[ al kyl -aryl,

- eroaryl, - 06,. kyl

may comBiraTOE Y PR ERIOL. dep makols -l PR 2L ) 805 T
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pr ga]j gr ab ;‘}dllﬁémsg’e?g%:lp gg‘aylpg)met %ﬁgpguhg&%ﬁﬁolﬁBﬁZﬁ?ﬁdﬁ% 3/1@4 eLiynazol yl
g“:ngfg;qﬂiﬂ%orfgnﬁmmpg&hygllll:mmb(mdi?l@dle, 5(%wfri¢1ﬁ1ﬁ§+(,2,&di@ﬂmmep&%—-lp&»ﬁ dyl |
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50?‘3011nopmaéilageuegﬁt(wymdamsr??e?-d%a%{%ﬂ@?ﬁ?ﬁg' Bibofe] 3 AYHAHBLS: the
- (2- pyri. - 5- -dj - 132 4- | AT o
(3-chl or%ﬂﬁ%l)r?y%éyﬁ_ DA S ARAREMA pyrhayh- 4 9% SopRENSY-1, 4 Ll ot (-
?-2 ( ;2);/??” }_%dyéy-%i,sﬁmfemﬁyp@@w 1,2 4, Gxadiaanh B-@zmirady!35-(2,3-dichlorophenyl)-
- -5-(2-chlor - - ' - 3-(2- ' 5=
(trildl uo%l,@rﬁeomdigzplfe riyq%?p}g?cé'})215@é@gggg?cg%ggp%egyl)i,é,%-_dpx%cﬁ{ag&ez 320l Sriayn-

3 G Dy amoa T ol SRS loras fogrppend
1,2,4-oxadiazole, 3-(5-chloropyrid-2-y1)-5-(3-cyanophenyl)-1 ,2,4-oxadiazole, 3-(5-
ﬂuoropyrid-2-yl)-5-(3—cyan0pheﬁyl)—l ,2,4-oxadiazole, 3-(5-fluoropyrid-2-y1)-5-(3-cyano-5-
fluorophenyl)-1,2,4-oxadiazole, 3-(3-ﬂuoropyrid-Z-yl)-.S-(3—cyanophenyl)-1 ,2,4-oxadiazole,

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-cyanopheny1)-1,2,4-oxadiazole,
3-(3-cﬁlorO-S-triﬂuoromethylpyrid-2-yl)—5-(3-cyanophenyl)-_l ,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-pyridy1)—5-(2-bromo—5-methoxypheny])-1 ,2,4-

25 oxadiazole, 3-(2-pyridyl)-5-(2,5,6—triﬂuorophenyl)-l,2,4-0xadiazole, 2-[3-chlorophenyl]-4-
[pyridin-2-yl]-1,3-oxazole and 3-(2-pyridy])-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-methoxypheny1)-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-

-



trifluoromethoxy)phenyl]-1,2, 4- oxadi azol e,
-(2-pyridyl)-5-(2.,3-difluorophenyl)-1, 2, 4- oxadi azol e, 18MAR2W5
-(2-pyridyl)-5-(2,5-difluorophenyl)-1, 2, 4-oxadi azol e,

2-pyridyl)-5-(3,5- d|fluorophenyl) 1 2, 4- oxadi azol e,

y ids%/;r{eg%/l ﬁilegy m’ﬁg%gﬁgﬁﬁyz@e éﬁﬁégofp -PyT oZyT) 1,3-oxazole, 2-(3-
> pyiig ey %“@%ezﬂw'ﬁo b e« 2

3-flyg- @xa';'zorz:yaqopﬂa@mbbopheaquxaxymgm1e3 oxazole 2-(3,5-difluorophenyl)-4- (2
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(
(
r
(
(
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( 5- chpymgﬁyrls?doﬁ&lyle) 2513(C3Jawxdwobl§ér@2myrﬂyiz) h3gRaarisr 81(8;9-3- (5-
uoy opyiri 0 yl xadi
Ef;: Gpdigriitaly e TavySibalids 2 PR A8 By e 2 pyrigyp

I I -
I e e
ES me uh@pypidyl)et, z-qxlaaele R2-(Bchlpandghenyghenyl)- 2 @-pycidiilad G-exazole, 2-(3-
(
3
(
(
(
[

2-qui nol i nyl) - h
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Y41 I 2 l2¢3-
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2-p)7ridyl)-5-(2,5,6-trifl uorop henﬂ 2, 4- oxadi azaql e

3- chiftwoogryaisdy2 Y14l 3{pgadlel 2r(2cyanopheny S BIaho@yTa-2-31)-1,3-0xazole, 2

(2( FZ)yP?/(%/]‘% %QP?‘él(lﬁ E ‘(2 AT UBrlogh a%%% 3021:2132-8}(an8§38{ﬁ)z—9—|(§-7chﬁ)r0-5-
3-(2- pyrt{lﬁﬁwon%t}(ﬁ%%dml}@ph@no()la)w]%; 2.(4chR¥ed-etbry sitgy Dharvpeeds)-¢ 8- | y

acceptabl e salts ‘thereof. In another enbodi nent of the invention, the
corrpouncbxnasols,el*é%—tblmd s onethylghigplenp])-BE@- mml);ﬂ,sngx@ple 2-(2- bromo 5-

(3,.5-di chI o -
pyrlléyl ymeth %" &?y(lgy}}e]ﬁ&{%gﬁg#{/ﬁygﬁ VP%&@ ﬁ%%r} (r)ilyie) (2
. Eg chl 80800 #e}]@l% 0p§13n>9}’ﬁl[Qﬂxalnéf%]-g&gigzgleeandﬁ 25 & trifluorophenyl)-4-(2-
met hyl phsmidy))- B3{cxapole; 2#{[3 h}tﬂgphemyd}}ﬁdl?.@,yrldy] 1,3-oxazole, 2-(3-bromophenyl)-4-(2-
-(1- naphthl) 4- (2-pyridyl) - 3ox %}fa - _
rifluor yﬁokQﬁH‘éWF )anglpt‘?“?ﬂ?F?W aicef?t %ﬁséhereof

E 3-difl uo, eny %_ ﬁr_[%%nB}Hei- g}f'{b)ydmil%l?’ 0?’61?@91'\ €ntion, there has beeo prov1ded. -a
-(
- (

(
3
3
3-
3-
P
3-
3-
5-
3-
3-
il
3-
3-
3-
3-
3-
3-
3-
3-
3-
2-
3-

f
2,
25 di fl uor pyri oxazol e,

05- %Hakmetmhﬂnwﬂpo%tt(o&- C(mapmsilyg 2- d),nipomndzasl ! forth above in Formula I and
3- cyanophe )-4-(2-pyridyl) 3- oxazol e, dg 5
i met hoxippme lﬁ) togethor W ,acg}]aymgcegngg(]gzqﬂcgptable luent or excipient.

- (2, 3-di chl oy.ophen
- (3 chl oro- SfDCfg?%X%q é:ﬁ) ﬁ l?er (lfr% d%’ﬁ@xgtmg?( at;lg gwentlon there has been
- (3- f | ugroRided G me@BA T Yhaking 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

NI\)I\)Q.NI\)MI\J""I\)

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

8-



4-(2-pyridyl)-1,3-oxazole, 2-(3 -chloro- 5 -fluorophenyl)-4- (2-pyr idyl)-
1, 3 -oxazole, 2-(3- cyanophenyl)-4-(5-chloropyrid-2-yl)-1, 3- OvaOH%MARZWB
2- ( 3- cyanophenyl ) - 4- (5-fl uoropyrid-2-yl)- 1, 3-oxazol e,
2- ( 3-cyano- 5-fl uorophenyl) - 4- ( 5- quoropyrld 2-yl)-1, 3 oxazole, 2-(3 10
cyanophenyl)-4-(3-fluoropyrid-2-yl)-1, 3-oxazol e, 2-(

5- di nehdidx ymhe gl ¢em/e(t5d it che mpriespandig) acid, Cl?sLObB@ﬁ%otP‘é reaction with, for
2- (3 cyanophenyl) (5-.nmet hox rid-2-yl)-1, 3-oxazol e, 2-
( 3- cyan&FHENG| ‘3{‘104'5’ 9‘“&’{]?1?181 Pﬁ%)/?g/ choride,yazol e,
2- (13- Cyanophg{‘l é‘e (R xcehlthrlﬁ’%?r cdrdibd qu’a‘lﬁﬂzm@ RYFipduidy Werelppared fohe,
2- (5-chl oro- oxyp enyl) 2-pyridyl)-1, 3- oxazole
2- (2- chhr lﬂ-o5edmé btﬂuldﬂlt@ﬂhﬁngﬂv&n by (IQelpwzlcdyIJ Qrg 3Clwmzél 046234331 8%- 5 15
met hoxyphenyl ) - 4- ( 2- pyri dyl ? 1, 3-oxazol e 6 h carb d
Strisl uariaﬁhﬁelhwt)ltell— F \é %azﬂ e@ngrg prepargd QX cﬂegtmg a haloketone with carboxamide

2-[ 3-chl, h 421
2. EZ g 6‘9 {Tf \pﬁﬁé rb%a%& [l 'd?&g ﬁbl xésw.ﬁ 19%4@9&1353\8% allowed to cool to room
2-(3-ni toophetyd )mélscﬁaeri@xxrdsc}wno&ed?am@éQémuéwﬁﬁpxhﬁmmmeny|) 4-(2-

pyridyl)-1, 3-oxazol e and pharnmaceutically acceptabl e salts. thereof. In
accordance w th anot her enbodi nent of the invention, there has been
provided a 20 q;thandamaeumhcal stdbrﬁw@mrwr@bpct;m@tr P ithe) iBVENSieRe IRETE s Sheen

f h ab F h .
ag(r;;pt glp%velgéqn@e%%ﬁra“@p cétJ g&&pgﬂg acpylatbocpcgg aa%@@ {Cfilrv(\gu%) @e&ﬂ@({r@?&%daﬁ? y
n%@umh‘% tpgx P lfy]rfgnkﬂegﬂmg h%él? d%ﬂélrﬁﬁ%%aldpmllﬂe@r@upﬁt hedpwt wigkiang a

S Sét bove er contains an 1, 2, 4-oxadi azol e,
the het effeciye anomit opa coarpoend assmg’omblaboxtenomn t echni ques such as 25

i arm doxi e Inatea AaAOSE PRS0 DeRtitiy PaEe B Bren e pd & HeloB bt
transf or, ngh{tglgl e%r(px{af }ﬁh&gg Eﬂlsgﬁ(%gpéx@ﬁatg E&Tvgﬂ&h of anRBGRAIR GG DXdcBRSr ,Can

be prepa{ wn tech ues the reaction of an Ar’

substi t WogthriRidg’ ﬂréa@m‘gﬂrfehrdihydvlm(yd aﬁfedm‘e aﬂwmunﬂ ofirstorapownd as ses fierh gbove.
transformation 1s provided 30 belowin Ex

predfrsor Ar In asgondensel with ladprtherserab @ imgnt ”Be ngpg%ngo pzfsﬁﬁgn éovnﬁeda
D S niRpE el Ry ) iyl bRl SReflaff 928 CaliEHE hdbeed qleuronal

exanpl e,™ aci ds nmay be conv rted Into the

correspofidi g, %‘f'éjn%dar bfl@Rativg rae@l@éds@rbrvwltsdsrdexf @Esocmtairmm Grtmp)ﬂlynGluR
chl oride or “oxalyl- chloride.
activation or amenable to therapeutic intervention with a mGluR Group I antagonist,

comprising administering to a patient suffering from said disease or disorder an effective
20 amount of a .composition as set forth above, wherein said diseasé or disorder is selected

from the group consxstmg of as senile dementia, Parkinson's disease, Alzheimer’s disease,

Huntington's Chorea, pain, migraine headaches epilepsy, bead trauma, anoxic and

ischemic injuries, psychiatric disorders such as schizophrenia, depression, anxiety, diabetic

retinopathies, 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 the case where the linker contains a 1, 3-oxazol e, conpounds were
prepared from the procedure similar to that given by Kelly et al.jgMARQIE.
Chein. 61, 4623-4633 (1996). 5 3,5-Disubstituted-1, 3-Oxazol es were
prepared by reacting a hal oketone with carboxam de in refluxing toluene for
3 days. The resulting m xture was allowed to cool to room tenperature, the

sol vent BREEF DESRIBTIAN ORI HBDRAWINSS purified. In accordance with a
still further enbodi ment of the invention, there has been provided a

met hod of inQjhiti i I: : | receptor, specifically
10 nQ uRs, o8l ?‘%%?ﬁ%@f?‘@ﬁ?f’*ﬁ%’@%&‘ﬁpﬁf“dﬁ?ﬁ‘ﬁ?‘é‘gé'ai d md uR Group |
receptor with an effective anount of a conpound as set forth above. In yet
anot her p@TXIYBEDESCRIPTEONOETHB N VENGI@Nas been provi ded a net hod of

i nhi bi tTng néuronal danmage caused by excitatory activation of an m3d uR
Goup | receptor, conprising treating neurons with an effect.ive anou of
a conpound adhg@resepl e%&%\/&""ﬁs A eweﬂgéﬁﬁ‘c%wvﬁﬂéwté‘“glﬁﬁfﬁ%b?/e 5%%%1#%nt
of the ipv KLan, e i aecyiloel i  Sp@se
or |so?gé&;‘%’?@mi@?e%%vébﬁadgﬁgﬁlgﬁg@e{éfﬁgutg%d neurgn(gdfn B%gré %ngéhtgdr @% met hod
of treapémgaldofthei@adre or disorder associated with Goup | mduR activation
or anenable to therapeutic intervention with nd uR Group | antagoni st,
conprising administering to Arpati eptXsufferAmg from said di sease or

di sorder an effective 20 anount 7a conpOsition as set forth above,

wherei n said disease. or disorder \is selfected fromthe group consisting of
as senile denentia, Parkinson' s di Al zhei nmer's gg)sease, Huntington's
Chorea, pain, mgraine headaches, epilepsy, head trauma, anoxic and

| schem G,epl; pdes aﬁﬂﬂe%&éﬁén&rﬁ@%@%&dsﬁ'&ﬂtﬁ@ 286dY eaRivRpi . Ndepsessi on,
anxi ety, diabéti ¢’ reti nopat hi es, gl aucoma, tinnitus, diabetic

neur opakhi €0 whbeimhtieasn pye iofi ¥y O&,cand25 isveheteppatdmes, post - her petic

neural gia, and {rigeninal neural geiga. QO her objects,. featyres ancgiﬁadvant ages

of ife prbenhiAr #rgdrdensAdGHUY| SelrstedniEom Jhe BEWP Copsisiing RE a8 g A ed
description, 1. : rst v, t:He -d8lAl ing of N,
descrip F%ﬁ"“'a‘(ﬁ@c ﬁﬁg&g%é’g?%’?igg gx@rﬁp eeér,o wmé I %E?C%%%?i_tﬂg gg?%@%élﬁg%mg °

enbodi meEnt £ndo ahilan drometid inwiety atlectgd \fann bye groppodonsisting tof phenyl, beizyl, ki nce
vari ous changes and nodifications. 30 wiithin the spirit and %co e op;* thF

| nvent | GRPIRNY, Daebikyla Soara. ASIERYS dnaSEY) | BhEnAREeRY)afRd DERSRAPIRT

detai | e%,hdc?a%ertAP ind 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, -NOz, -CO:R, -CONRR’, -CO)R, -
CH(OR)R', -CH2(OR), -R, and -A-(CH:2)»-NRR’; wherein R or R' is selected from the
group consisting | of H, CF;, Ci-Cwo alkyl, cycloalkyl' alkyl-aryl, alkyl-heteroaryl,
heterocycloalkyl, aryl and where R and R' may combine to form a ring, and A is defined as

20 CH:, O,NH, S, SO, SOz2andnis 1, 2, 3, or 4.

In a preferred embodiment of the invention, the compound is selected from the

group consisting of 3—(2-pyridyl)—5-(3,5—dichlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-
(3-chlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-methoxyphenyl)-1 ,2,4-oxadiazole, 3-
(2-pyridyl)-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-diﬂuoropheny])-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3,5-

-10-



16 MAR 2006 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows illustrative
compounds of the invention. DETAILED DESCRI PTI ON OF THE | NVENTI O\ fTR&R 7006
present invention provides conpounds that are potent and sel ective

antagonists 5 of m3d uR5. The conpounds contenpl ated by the invention can

b ted by th | f Y Z L X, Y.
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heterocygly.g da?éz%iey ElCh: adymsr(é—cm@r&m@bﬁmhmm Betmatiadoler 2 pysdyhoup
consi sting 0)1“ 0, and an aronati c noi et% sel ected _fromthe group
t

;ﬁ?z:z;ﬁ“@ﬂﬂﬁaqzﬁﬁ:mﬁzﬁﬂmzp”‘am L ahproe he A and
| enzana r e e I an
Ar 22 rmﬁ/élt,‘} ééada?%leoﬁi%ﬁaf’wyé' Yli)%u@écd PR @E‘e&‘r}%ﬂy‘;&‘%@g{ﬂ@or 335 res 15
sel ect eﬂ w t}e lgég(épcyﬁg@ﬁw) %, (n?.foxaglfclzolg:I ?ﬁé:o?uorop%nd ﬂgﬂ) 5—§?cyan5@

-S02R, - 2, -CO2R,
- CONRR' f1y10r¢f Q))JB-I 2 Lok sRAle, 3—Gﬂﬂﬁéﬁbyrlda-ylhﬁd}oya(x@hz)lyl)NIF§R'4 -oxpiaEedEn R

or R is selected fromthe Sdgroup consistin

cycl oal Byb:fluaréqyirida2-yl);5-63 Rydimadogyphenyl)-1,2 %é%éﬂ@é?ﬂér gé?m‘ho’%ﬁ @h&”mﬁer e

S TR 2 St T 3 Aty RR GRS >

a pre of the |nvent|on

t he §O i fahey1)g- aopiensg!)i NY, 4edsxad1azole 3-(2-pyridyl)-
pgpﬂg%ﬁdrg ﬁg fgﬁgﬁgﬁo?%enyr) (3"'@2 oxad?azol 3-(2- gyrl dyl ) - 5-

(3 chI oﬁqammb)}mpmo&yphmﬂl)a]zalde(pxadlazo]e 3-(2-pyridyl)- 5 (2-chloro-

3-(2- d 5 3- et -
(2 byt @) quéeewﬁﬁpﬁ‘éﬁé{%g ) 50 RyRa S Jehoxvgbenylil 2yt o
g | 11 ugy %ﬂﬁ% lf}@ﬂﬁgr)ﬁ#l? 4? gfm&é}%ﬁhﬁ) 1,2,4-oxadiazole, 2-[3-chlorophenyl]-4-
3-

(

3-

3-

2- pyr 4- "oxadi azol e,

2- py hehdin-25y 11 i m@mmydrm 31:(2p¢lr—1@l)&ﬂi(&M-@lﬂ\mf@lzh?i%)r bigh4- osaql?azole 3-
| f1 uor onet hoxy) phenyl ]-1, 2, 4- oxadi a

tr
(
A
( 25py Ry rifyB-5-&- @n@phmyé)—g)&h@ﬁwgla %32 34(2 VeI IERTE é),romopheny.l) 1,2,4-.
(
0

2- pyr i )5 ahd pgar%gceﬁ't(?cfa?lerr}%%ﬁb'lészﬁts‘{h&)é@fj.' azole, 3-(2-pyridyl)-5-(3,5

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

1

consisting of 2-(3,5-dichlorophenyl)-4-(2-pyridyl)-1 ,3-oxazole, 2-(3-chlorophenyl)-4-(2-
pyridyl)—l,S-oxazolé, 2-(3-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(2-chlorophenyl)-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-naphthy!)-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-

25  dimethoxyphenyl)-4-(2-pyridyl)-1,3-oxazole, 2-(2,3-dichlorophenyl)-4-(2-pyridyl)-1,3-
oxazole, 2—(3—chloro-S-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-yl)-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-yD)-1 ,3-oxazole, 2-
(3-cyanophenyl)-4-(2-quinolinyl)-1,3-oxazole, 2-(3-cyanophenyl)-4-(3-chloro-5-
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%6( g/AR 2'036I ;ji fl uorophenyl)-1, 2, 4- oxadi azol e,
-(2-pyridyl)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e, 3-(2- ridyl)-5

5- di met hoxyphenyl ) -1, 2, 4- oxadi azol '3 (2- i ) - 5- Py' Lo oondh Ry 2006
L e ronypheny! : (2-pyridyl)-5-(2,3-dichl orophéﬁ)% )=

3-(2-pyridyl)-5-(3-chloro-5- ), - - ] '
5 (3 iLF‘S‘?‘?*%‘“?%WW&&&ﬁ’if%?z&‘a?%&@ﬁm%’- ZstBSRhRREl fye Bk
-(3- -5- rophen - '

(2 hoer o st el AP gl Sosgrl € opme >
fluor 0p}mmoq-,Eﬁ%,{yyzé(§.§-:ﬁa§5tqpﬁsmtbbe-, 3.(2,546-afachireptehgl)-4-(2-pyridyl)-1,3-

5-fl uoropg)/ rd<2-yl -%-( -cyano-5- fluorophenyl)-1, 2, 4-gxadi azol e
3- | auzy, ni[d-chigtophéry{134-Eyaidop Aely] ,;s-xm,aaqlqawéd?ézé1t@ﬂu01@pbsmfll-%'(2'
2

(88 ;r:e%&gi&llﬁrgl;;éll(‘%b%-,?ZE-F%e}Ji?Ig)ﬁg%&ﬁg%k%@qigzylg'lj,g-?(ag_g%of(fé,gil-?Z-B{o&mphenyl)-ét-(z-

-(2-pyridyl)- 5-(5-chl oro-2-nmet hoxyphenyl) - i

) yl)-1, 2, 4- oxadi azol e,
2-pyridyl)-5-(2-chloro-5- nethylthi ophenyl)-1, 2, 4- oxadi azol e
2- py Rrdpanativon(cf-hGhwl -Growp harpaemists| ) - 1, 2, 4- oxadi azol e, ,

2- i -5- -tri ;

3. Em L%Lﬁgg@,}f ]%tiagtiir% %gt&?ﬁ%@?@%ﬁ%&%ﬁ é{egg(oa’zﬁ(ﬁﬁgﬁéé %g%@ present invention are
( éopyg{vﬁgﬂ%& ?r (o cmfhiek ikl 1049¢caPRRRYS) Ahrich Ctixrich] dxmhsny(MBwakes, WI).

(2-pyridyl)=-5-(3-nr'trophenyl)- 1,2, 4- oxadi azol e,

3- (2- pyridydoyes- dodngmund pifethy | ipvention sre readibidpeepared. JHM AYZHARIE RIEFLHFy

t abl | : . )
ggﬁgguﬁw;@sgé@ﬁggfaﬁ ]érﬁpffﬂlérg%}%glgbv elcgtbﬁrge}) \g/dl:l %S\%P 9 thd'Sre! PMERNKIRLS artibsh

2- (3, 5-djchl b= i " : .
vt ey ) Mt b e BB 1 B ozl o~
2- (2- chl gropkeRblogd 2t (i2- wil | i Iystam xeidellye recognized - techniques of organic
2-(3-trifluorophenyl)-4-(2-pyridyl)-1, 3-0xazole, 2-(3-
net iy pherepijtry- (Suiteble ggACHONS areqdissrbed in standard text(books of organic chemistry.
- (1- napht hyl ) - 4- ( 2- Ryri dyh e ko3 : :
rifluort %%/Mﬁﬁgﬁw e y(%’v %??Flg%é%fﬁ%cg?ggg]l% 2d ed., McGraw Hill (1977).
(2, 3-di f | uonpRBegEcificAny 2-doxipoaiyds) -of 1th8- mxemtiine generally can be prepared by
(2, 5-difluorophenyl)-4-(2-pyridyl)-1, 3-oxazol e
(g, 5- dfdrimatonuiiehe IG mpi¢tp -bepyeendiyo) PrECELsgy 59%paunds containing suitable Ar' and
i ﬁrei ﬁgi%ﬁgﬁ%ﬁhﬁég%%rf‘ e%?cér%té@%)%éli,‘%%é&ad%z@% %h@ﬁeterocycle may be formed
2y@- di, Gk PRI lechiniqeRueidyd Jeadtich bawaahe amidoxime and an acid chloride,
3-chl oro<5- cyanophenyl )-4-(2-pyridyl)-1, 3-0xazo| e
3- f | uor Y5 twy aceopbenfl jn amidoxiper pxu%”a)l_qcry‘ljng&‘agglﬂ. ’e1An illustration of such a

(
(

yanopherg oIS RO PLESEpN 1 Welgheypabaect & 2 (%
(3- cyanophenyldqogihey EdnUey pieyaredvémg!well Ihnéiwmiwhnilqacs by the reaction of an Ar’
(

3- cyano- 5-fl'uorophenyl) - 4- (5-f | uoropyri d- 2-yl 2 -1, 3-oxazol e, ., 2- 23 )
substituted nitrile with hydroxylamine. An illustration o such a transformadtion i$ provided

u
3-(
3-(
oro
3-(
3-(2-quinal.inyl)-5-(3- ha - k 10
3 gs- chlpéflgylg}it% P??Z&)oer %WF’%%I{%?@ %C@{é@?%?gigiﬁg?ﬁényl )-1, 2, 4- oxadi azol e
3-(
3-(
3-(
[
3

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 er 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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30 cyanophenyl)-4-(3-fluoropyrid-2-yl)-1, 3-oxazol e,

2- (3, 5-di met hoxyphenyl )-4-(5- fluoropyrid-2-yl)- 1, 3-oxazol e, 16 MAR 2006

2- ( 3- cyanophenyl ) - 4- (5- net hoxypyri d-2-yl)-1, 3-oxazol e, 2-

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

2- (3- cyanophenyl ) -4-(3-chloro-5 -11 16 MAR 1006

t2 r |( f5 I utﬁf@hmdmyibpym refBdng Joluee-fox 3zddys, The resulting mixture was allowed to cool to
-(5-chl oro- 2- mret hoxyphenyl )-4-(2-pyrjidyl)-1, 3- 0xaz :

2- ( 2- chiQOb IOMRAEAHIA, %Y@Zﬂy‘fa)s(’ ﬁm%‘?“p"gﬂ%i %W‘is-‘dﬂe ‘égso‘%arg%ﬁde‘, 2- ( 2- br ono- 5-

rzret 20>5<yphen_ydlc )-4-(2-pyr : dyl)-1, 3- oxazol e,

2.1 3 chi syl o SirRBYTHS b SRERIP b Bl hntaginiPBREDLE.

2- (2,5, 6-tri fiheyhaphanydgicad prépevtigyof thy | pmboBadsxefz dledpvention can be analyzed

2-(3-nitrophenyl’)-4-(2-pyridyl-1,3- l e, 2-(3- -4-(2-
Ip;yr i Hyl ypsing Btadarbhisayh gk’rpﬁlﬁzﬂm @Fgéig)iz-lo)ﬁ%‘éﬁ’@gé? gﬁélﬁ%’%@??&%&qﬁeﬁws are
e A R S HP BBl EIRE oSt ALt 789 oS Ththe o

prepari Ng't present “invention are 10 available from
cormmer c,al NSRHICES 69 %]ggdtl%,a%ﬁérdém.h JONRRT dxelentio npag03( (VOD S Babezs, Wql., J.

Mor eover, " conmpounds 0 e invention are readily prepared, from avail abl e
pr ecur sVearochasisng 66114l ghtoo3y waldet memofolognt 4e5AEDHhiBhthose RIDLCAUARSWS i n
the art. The skilled artisan wll recognize that md uR Goup |

ant agonilReoEporaked QEIR QY BT HE nvention, can be prepared via methodol ogy

that .is well . i i i i o
:%) &&g‘é‘{ﬁgn@g@? icm%hﬂdsr glg@ig Nhé@fioh @8N e FuREe®@by ah@mBiof al assay

chentstry. Sui ‘are scribed in standard textbooks of

or gani ¢ (ghemksdures. theFMbbitaigy entraselulbb calbjumACIAROED CRIRNKD esHEMSTRRS 2d
ed., MGawH Il (1977). More specificall :

gener al Ithatcan Wad PrecpRiprArngy- _ff‘@ﬁY?élrW‘b‘Felﬁlﬁ’éec% ulg?si“tgélff/\%gﬁh? \\}/?grrll)toisglrg
precursoy canpounds. cont ai ni i 3 ey
'l nker - BRSO R B 2ot aBIARIE 1 IPTLS0ER D Akl ol o

using “ﬁl&edéﬂ&%rﬁo?ﬁbdl b§l4eferereBC /Tt Ass beachoom thet ewpesurerofart dgxiaytes andhean
acid chloride, or by the reaction of an am doxi ne and an acyli m'ga ol e. An
t .

: h

i6l I g§]t r agroonh faétosubhsia fitmoblast @romthi &¢tars %GEViQieHaP?fOEQHWpS@Y aRi0Ey
Ceact omekedlt Ao DR bR PPy bR Ryal ST AT ot o

Wi mne. An Illustration

Che pr oc T D e andi |y muai | abl g or oy bo. o oo
In brief, primary astrocyte cultures were prepared from 3-5 day old %rague-l)awley -

rat pups using a modiﬁcation of Miller ez al. and were plated on poly-L lysine éoaied flasks

20  in Dulbecco’s modified Eag]é%é medium (DMEM) containing fetal calf serum (FCS). For
cuvette analysis, cultures were up-regulated with growth factors in flasks for 3-5 days, then
harvested and prepared for measurement of [Ca**)i mobilization as previously described
(Nemeth et al., 1998) 

For fluorescent imaging plate reader (FLIPR) analysis, cells were seeded on poly-D

25 lysine coated clear bottom 96-well plates with black sides and analysis of [Ca’*)i
mobilizaﬁon 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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prepared using straightforward techni ques of organic chem stry. For
exanpl e, carboxylic acids may be converted into the correspondi ng F@MﬂRZME
chl orides by reaction with, for exanple, thionyl chloride or oxaly
chloride. 30 In the case where the linker contains a 1, 3-oxazol e, conpounds

were prepared using a procedure simlar to that given eldly e : J.

Org. Chem G6ECs4623- IG33d¢iarggeytionsTRpEe made iy g Jptdy SP%eﬁl,fé‘?/rbgz%}“é%

were prepared by m xing a hal on i th - - R kRPX 3¥Hethed N

ref | uxi ARPCEBIYEHETCFRANSE CHAGE g@ﬁﬁip?rzgﬁ%qq lﬁgd%@l%ﬁ’rwg ‘i/c\)n%%@g:lglz%v\ed 0 }10%1 to

room t epperat ur t t ¥ enervehdor dmi plaee. wAstagonist bleek
R L ralSpsr 1 et 2 0

Testi ng uR G oup ant agoni st activity The .
phar mac gk agi 4ahisPERARKEE 8as abrdlized coiouianisagsf TSPRASE BF &bt At Lhalignge 1n

anal yzed 5 using standard assays for functional.acti.vit af,
gl ut Anatld costebweHs asdhy same Platge A g Pr ?fof‘ﬁef%?‘%s?m Je é@?%?%‘?s"sfeee
Aranmori et al., Neur 8 157 924 Tanabe et al., Neuron 8:169 (1992);
MIler dpvegpon ‘%P‘%@%E(?Q@i‘”e%cée)gaﬁﬁé 8103 (1995); Bal azs, et al., J.

Neur ochem stry 69:151 (1997). The net hodol ogy described in those

publ i cati ons plﬁga}ﬂﬁwm&ﬁﬁc&ﬁi@l Rolpositibas eontaining mGhR Antagopists, pRd
conpounds of | ' Blrdiseichifisedieby neans of an assay that
nmeasures the th%riqs?\grgﬁegﬁﬂgﬁt rgci%ll ular calcium [Ca2+]i in cells
expressi ng uRs that,c Ln GRERGMNGSe seni! Fork m@ating ehdurdlbgieal
which is suitali éOf’}B’Pg‘{‘% gppt{i}lrep s?g&?s described in Mller et al.

> , J.

Neur;@sCi 8 8ertr Adeddes( 1H9H} thésbeompotinds ypeallywil ibeatsed 1pdpgrppy for human
i ncorporated by reference. It has been shown that ex re. LAt g
ast r ocytmientsothefi@lspFagbewsed Faaieiirary FGALCIRG. §p grt?ﬁt: ?%? 8\% (ﬁefn%lg%tdésrc? “Eer,
or transformng. growth f of.- I :oh$IGhe€ asafollde JI1thé @ivensupeansisd on
and functionan‘leiapwqcyarﬁ?&enlaglbqg{r;{gaéa?rééylggg (M %r etdqal N ,
Neur osci %?ﬁl‘ﬁlc?t%ﬁ(c&) 2 \HRR, 6G8oded 95 dministiationf inghrdingrsysigBy¢ @8t IEPIER Pur es

T

wer e prepare om 3-5.day ol d Sprague-Daw ey rat pups using a.nodification
of M I eJocslized! admirdstvation. pl Tedaianes pand, -formylapaps c&?ﬁ?‘é‘g“yf kdC g@“uhn% |

Dul becco's nodi fied Eagle's nedjl t o, R - 8 alfoompr um - :
(FCI)S5 FBEMENGAON ePHA Qgﬁ%Tlcéh#&g}qé%%gﬁ ’-@S%Pg?]g%ﬁ% Fﬁ gt;r ovv?e h factors
in flasks for 39, ﬁg&dstagg&didgab\t%hﬁr@n@dﬁda@r&teaﬁmjo.‘fmra wiksdosegenngof

[ Ca2+]i nobilizatToh as previously described |
For example, in the tregtment of adu%t 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 preferable dosage is about 2 mg t0 about 70 mg per 60-70
20 kg adult per [day] dose. The exact dosage will depend upon the route of administration, th,e
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,
95  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, jodide, 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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(Neneth et al., 1998). For fluorescent inmaging plate reader (FLIPR)

anal ysis, cells were seeded on poly-D 25 lysine coated clear bottomg MAR 7006
96-wel | plates with black sides and analysis of [Ca2+]i nobilization was
performed 3 days followi ng the growth factor up-regul ation. FLIPR
experinments were carried out using a laser_setting of 0.800 Wand a Q.4
second T@D bafeund, sfut ©a@mpie e 8y REFERGTON § PRIARNAT L WeENGESt {1&%&8@/{ th

180 L ofu buffer present in each well of the cell plate. After each
addi ti oW conpound, the 30 fluorescence signal was sanpled 50 times at 1

second inter ?%f@rré@éhﬁ‘ﬁ%eﬁ)ﬁaﬁv% kf%e SitsSincRAEORS exBinpley Ak stateRBEPABRES
were nmeasured as the peak height of the response within the sanple period.

]:13 1g WARnid8 0 6arbEhae Aot aleCSgiuctetaey, iydadtiromsdeseryelrodider ide, onmldatea nisylalened
rom8 point concentration response curves (CRC) perfaornmed in duplicate.
Agon? st Nar) Ak rrampaiscerbanatel phesiates galigyiate e%’ﬁ&%?%‘gs SYlERIE A tﬁ%‘ﬁgl

response obseyved..for t . : J: Kk f ' enge
was nor mal i z?(f p? %dl?ignat\ggrsgéczﬁfg%%@go%fl ﬁ% Izlrle%tggbﬁc?tagtgﬁgl ?gﬁggq%rnﬁggdleg °

control imellgaidoér édha doRbEe fWlris nd Adeiintetcddsypreaticatlyl orf locallyes Thaggtre may
conpounds of the invention is provided below at Exanple 4. Preparatjon of
phar nmac betdebedred.oiep esamplenin ¢ tmedi on shgtairgdomlease EBhassis knodndo thesiskiligde i n
treatin eurol qgi cal di sorders, The ¢ ounds 0 r t. i Lo are
et g TR OPl Rkl 39 e ThS SR RTBRHALTA b 2 BRER AN Rs

CompeuUNgs LY AICEBIIcKL WICIENGES: (PRH edD, %gﬁr’a@pguﬁéﬁle PROUTBN maR) dht1aaE Dralt Bedcapl so
can be used In veterinary medicine, to treat sim | ar or identical diseases.
I n t her apBlitigual, aredfabr trahsdgnmalt ivagmpl| tramativonsa), basal coriptesting afministyation;

i nvention can be. formulated for a variety of nodes of a‘cli@}{nistr tion

i ncl udi MY le AFLEY eaYd IRCHS RS INUrPPUSCRIgE FIEADSANS, nPERTg y *Péeé:ﬁﬂ?squdés.

S0 EnceS gt n i HREE, Ripdes o B U e e e g
to the iipgsthia@nnjectonef igataliee over a wi de dosage range.. For exanple, in
the-tr?at ment_of adult humans, dosages from about 0.Q1 tq about 10?0. rTg
per 160- 70 kg Eeduinjectipn.ctheragpnty of ithemrusation anay be foraiisted 0B aaHgPYSePW9DT0 kg
adul't; ppei‘tr;.fefaib]y in physiologically cbmpatible' buffers such aé Hank’s solution, Ringer’s soliltion, -

or physiological saline buffer. .For_transmucosal administration, penetrants appropriate to

the barrier to be perineatcd are used in the formulation. Such penetrant's generally are

known in the art. h

20 ~ Use of pharmaceutically acceptable carriers to formulate the compounds herein..
disclosed for the ﬁractice of thel inveﬂtidn into dosages suitable for systemic administration
is within the scope of the inventioﬁ. 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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[ day] dose nmay be used. A nore preferable dosage is about 2 ng to about 7.0

ng per 60-70 20 kg adult per [day] dose. The exact dosage wi || depqrachmp;g%

the route of administration, the formin which the conpound is

adm ni stered, the subject to be treated, the body weight of. the subject

to be treated, and the preference and experience of the attendin .

mym ci ?n. (Fj’.haradthmgm thel doyive degspdianss ethessl PRArERECUYSALGANPAPILQIS Im%n‘iﬁml? 0
ose of ordinary skill in the art,.and nmay. include ;

not | i nftikbicoRNarRRACEU@]lY %emglﬂﬁéﬁlgé‘iﬂs fc8ﬂjg¥lél,ngb%xscf/?lglt“g?/al@enzxglfé%rgeféa‘m%ﬁ out

bi car bo?a‘%é]ﬁ% eg;péggeé%?ég?f BEOMHGe SRhfduR SHRS Prpar&idiRY Wich cadr bonake,

citrate, ate, estolate, esylate, fumarate, gluceptate,

gl uconabRarnglcehaam@ye, Tl yepkiayibay famuladdforealyidmmietioamesy by r dsdaime,
hydrobrom de, hydrochl oride, hydroxynaphthoate, iodide, isethionate,
| act &t e of tabdtobdrogees ecapsaleat @1, solyiwngat e, nmandel ate, nesyl ate, nucate,

napsyl ate, nitrate, panoate (enbopate), . 30 t . .
phosphat of di SEREEHIADET ToryOar ek oy, Ao SbRRR' 6y combinng the acive
subacet %Bﬁxpoglﬁ GitBadofia Sklpiahe, oﬁt@ﬂﬂlﬁlgrinﬂﬁ:rgti aéRItiny niieand, adnd. protérsing

phar maceut y acceptable salts -1 MAR 7006 may be found, for
exanpl e thé mixREMONGFONIS, RHERMACEgTIUDAD e STIXEMTES, (fl detiredq t9 obsip taplets or

Preferred pharmaceutically acceptable, salts jnclyde, f .

Eegzoath lél,rage’ér Bofictle, SE’&%@%er‘F@}er& At B p@ﬁ‘ﬁ&bﬁa#ﬂ&%ﬁﬂ%@%%&? nffthg *
ydr.gchl.or.i de, I MBS 1.5 I R0 NAat

phoéghat%c,tb%a!%ug%sg’?}é‘?%lgggbi}%g%’g?togu ¥ g&%? pgéfﬁir :?itrt régfe%ﬁ’dﬁﬁgk%arglﬁe

speci fi Gykndithicansrikeistgchi,r ataesl, starvich gabeint sgurny trbgachothpumgthell cellntose,

liquid or solid dosage forns and adm ni stered system cal | | Qcal | The
agent s rgyrotyprepiimedybecllulese, ex SOHME, | GATROXY 1-cg UIQEFS%/a{)c:'M&Sr elfé‘iill%%r

formas i k tp.th kill. i . Yy [P i
and aamiRRCREE BRI oy FomRuSEne relh NEHER ClRERRR e il AR,
(18th edyly 2SR %‘osssﬂhﬁtﬁi%(ﬁ?/ﬁﬁyltWﬁoH&Ynd, @Féﬂ}@@atgiﬁilc,acbhmcabalt tenddifisnguad ,

rectal, transdernal, vaginal, transmcosa nasal or intestinal
admldi styodiunomjgingar ent eral delivery, including intranuscul ar,

vt PR el et
be for mIRL g Ilﬁﬁgx%‘»uergﬁ}é gg | gfeid'ézlg\{?ﬁéﬂ Ofay t BptiG@@nt Toafaii hguinn\aeatii¢ ortaleny
polyvinylpyrrolidone, carbopol gel, polyethylene glycol (PEG), and/or titanium dioxide,
lacquer solutions, and suitable organic 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.

-16-



preferably in physiologically conpatible buffers such as Hank's sol ution,
Ringer's solution, or physiological saline buffer. For transnmucosal{g MAR 2006
adm ni stration, penetrants appropriate to the barrier to be perneated are
used in the formulation. Such penetrants generally are known in the art.
20 Use of pharmaceutically acceptable carriers to fornulate the conpounds
herein EXAMPASES] for the practice of the invention into dosages suitable
for systemic admnistration is within the scope of the invention. Wth

pr oper oicq f carri@! ﬁqg &yitable manuf acturi ng practice, the

conposi tF LAl Expeiimen@l Methods, o on i particular, those formulated as
sol uti ons, Waﬁﬁa@dgwaﬁ&&ﬁﬁdgx@gmenhﬁ &hdsy,ﬂfeum databyverat swmodusing a

i njection. 25 The CTonpounds can be fornul ated readily using ,
phar nacdigwleaiRagkadc@R)abte® Seniesi BrGaswehromategraph icaupled taran Hit 69t Seiess

suitable for _aoral adm nistratiaqn,.S arriers, enabl e, t,he Sc of

tﬁia Pnvavessonclee e EFFIFHEI @8‘3%?“{% 6 foélf‘allﬂﬁel ﬁg?lﬂégps hé%lfl fc’?%ﬁ@{s}ﬂ %g’l S,

SYrUps. SINE ifigme S USRARRA 98RIENGS WRE Ldifin @) RI@ImknoneikenabY aihad ent
i ca

to be treate armaceut i conpositions suitable for use in the present

i nvent i ALItAGE Udfecto¥Qe@p RS9 °0; ormpetusureipnogram, 20t iG/min digmed2 &t §237€ for
contained in an effective anbunt to achieve its intended purpose.
Det er mi nit ingin, cher Heldfdopsentyat 3RDUHE sfor 6 wrin. wlibin-lyeneheamalorrarhy Wat

th killed in th t, ' in.ligh det aid.ed. di

pr ovi decPHErBE BSIBA TR SADOR 19 R B THG Bebycl T ihapagits
thesg phi?r j\ﬁ‘fgtfoﬁ%itﬁOM§dr§ﬂ qRe BYesfpia (E}na? Uleh @it (PlaataTe@hemidat ad.y
acceptabl'e carriers conprising exclpients and auxiliaries which facilitate

processi wereofiseti for @eteciifg compounndison reoThCeplateat i bost wérgehtscesad e reassigns
pharmaceutically. The preparations fornulated.for_ or adgi nistratio y
be in th\yerreopufﬁ?;sseéffr@lab!hétéldrwha%@é@,calc%saﬁé‘é’{a‘%‘?e,a\%ﬁ‘ht?‘@H?. Eh&hcaf'cE
Phar maceyt i cal pr at L Ar uSEr: t a; egiipitsBarghhe
et ve. Pt DR FLGR G ke Chrpt THISAES P FlRE eterk R R et

i xture, pANATEI AaR$rh TBortlale, ORX! ot Earbstgr Symthesis, (Véfndeamading suitabl e
auxiliaries, if desired, to obtain tablets or dragee cores. Suitable

excipients are, in particular, fillers such as sugars, including 10
| act Use, Examplesk, Syathesisoif amjdoximeinteymediates y| ose preparations, for

exanpl e, maize starch, wheat St%ry?ﬁ-z-ryia%dﬁ;(ﬂﬁ@h’ potato starch, gelatin,
gum tragacanth, nethyl cellul ose,

Using the procedure of Shine et al., J. Heterocyclic Chem. (1989) 26:125-128,
hydroxylamine hydrochloride (7.65 g, 110 mmol) in ethanol (100 mlL) was treated with a

20  solution of sodium hydroxide (11 mL of 10 N, 110 mmol). A precipitate quickly formed
and the reaction mixture was stirred at ambient temperature for 30 min. The inorganic
precipitate was filtered and rinsed with ethanol (100 mL). The filtrate and ethanol
washings were combined and treated with 2-cyanopyridine (10.4 g, 100 mmol). The

reaction mixture was heated at reflux for 20 hours. The volatiles were then removed in

25  vacuo to afford 13.3 g (97%) of pyrid-2-ylamidoxime.
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hydr oxypr opyl net hyl - cel | ul ose, sodi um carboxynet hyl -cel | ul ose (CMC), and/ or
pol yvi nyl pyrrolidone (PVP:. povidone). |If desired, disintegrating age ¥
be added, such as the cross-I|inked pol yvinyl pyrrolidone, agar, or h%?%?@
acid or a salt thereof such as 15 sodium al gi nate. Dragee cores are
provided with suitable coatings. For this purpose, concentrated sugar

sol utions may be used, whi ch nsMapoxyeaksmidasimei n gum arabic, talc,

pol yvi nyl pyrrol i done, carbopol gel, polyethylene glycol (PEG, and/or
titani um di oxide, |acquer solutions,;angd suitable organic solvents or

sol vent m xtures. Dye-stuffs or 20 pignegats~apy be added to the tablets or
dragee coatings for identificatioif*dr to characterize different

conbi nations of active conpound doses. Pha¥ygpceutical preparations which
can be used orally include push-fit capsules nmade of gelatin, as well as

soft, seal ed q&gifﬂﬁulrﬁs cPRAS Qhocaht ot tandyathpliasdfi amidoximssic hydroxylgmjreer ol
or sorbitol. e push-fit capsules can contain the_acti r edi

_ ) vz\, i r]g gnt S '%_n
adni xt ur Ryd@bchbrtidre {7.65 @, 190chmab), badiwrndw drasiidricrlsmb el G, JilGeme > ald Ay o
| ubri cants such as talc or_ _magnpesi stearate o yonal I ppoxy of 3-
st abidl i z@ethoxybenzgingtrie, ndl? & ﬂ{ihe g@i vEn2 rrp%fit?;drill & %ta?/ b% dqsssogl ved or
suspended | | i qui ds, such as fatty oils, liquid paraffin, or
liquid p&@@f‘i@%@%&hc&x%g'l s (PEGs). In addition, stabilizers may be added.
The present invention, thus generally described, will be understood nore

readily by 30 reference to the follow xaml es, which are provided by
way of illustration and are nétChIPFﬂlﬁ'ﬁﬂgg'Y X ¢ ng of the present

invention. -16 16 MAR 2006 EXAMPLE®@.Cengral Experinental Methods Capillary
gas chromat ographi c and nass spectral] data were obtained using a
Hew ett - Packard (HP) 5890 Series I “ t ograph coupled to an HP 5971

Series 5 Mass Sel ective Detector [UItra-ZNI\UItra Performance Capillary
Colum (crosslinked 5 % PhMe silicone); col @ length, 25 m colum i.d.,

pr ogtam 20 CivimixnerarLa6-benemvenis, 4 & 19, HERDY REF P EBIETTRe 2682

Cfor 6 nr;ilxpll)l), Trz]{nrc]:- | €d¥|(satr, ciy’ Oﬂﬁt, oY #P h¥m¥‘@l§, [1,1’-bis(diphcnylphosphino)ferrocene]
dichloropalladium(lI), 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-Fluoropyrid-2-ylamidoxime

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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performed using Analtech Uniplate 250-msilica gel HF TLC plates. UV |ight
sonetimes 10 in conjunction with ninhydrin and Dragendorff's spray tediRails
(Sigma Chemical Co.) were used for detecting conmpounds on the TLC pl ates.
Most reagents used in reactions were purchased fromthe Al drich Chem cal
Co. (M Iwaukee, W), Sigma Chemi cal Co. (Saint Louis, M), Fluka Cheni cal
Corp. (Mringa(loeerganiy solRensh sverediearrempyed (practen filier 2el pRyomatogragky of &g

(Portland,. OR of cas S hesi s. (W ndham_ NH). 15 Ex le 1:

Syt hea TESGRe AHPHA TS Tl el ot SEE o T APRAThS toxi e (N1 N2 N, OH
Usi ng the pr r f Lne . fdr t [ JdBxintek98 -5-

26: 125-128, Oﬁ&ﬂ?o%ﬂfa%éggﬂh gécgg‘%]rforfﬁﬁethk??%rgﬁzs?g 1%%%?3(111?%’ ets %]cg?]rg)l ° (100
nm) was fluczepwrdding (4258m20 3s48 umia)) Dfolswati afrhjdrdxpbaimiee gdrophlooiie 10.78, mi110

mmol). A i pitat ickly f d dth [ ' [

at da%pi equsr t%ihﬁ'eorsimo%he o thBuRlro LY HATRIDrOHe ) 308 dEE Thad P B ed
and rinse it t I 00 . 1 I '

combi ned el VRedtaf A eHIS ST askiab i FoRt THORRE LI oS T
m xture ﬂ\@é}oﬁﬁa@.gq,l%idog{dwx for 20 hours. The volatiles were then renoved

in 25 vacuo to afford 13.3 g (97 % of pyrid-2-ylam doxime. 16 MAR 2006
3- Met hoxybenzam doxi ne MeO NH2 OH Usi ng the general procedure for the

synt hesi s of am doxi nmes, hydr, am ne .. hydrochl aride (7.65 g, 110 mmol),
sodi um hydroxi de (11 niL of 15%?41*‘1’}&5%%15@3 @”’gm.? met hoxybenzyl nitri )e

(12.2 L, 100 mol) afforded 9.9 auep60%. _of 3- net hoxybenzam doxi ne.
5- Chl oropyrid-2-ylam doxine c¢i 71 NH
N
|

NH,

N

A solution of 2-cyano-5-fluoropyridine (0.65 g, 5.3 mmo}) 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 irn 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 mmo}), a solution of hydroxylamine hydrochlioride (0.457
ml of 5 M, 2.28 mmol) in ethanol (4 mL), and sodium hydroxide (0.230 mL of 10 N, 2.30
mmol) were heated at reflux for 24 hours. Standard work up afforded 79 mg (24%) of 5-
20  methoxypyrid-2-ylamidoxime.

3-Fluoropyrid-2-ylamidoxime

A mixwre 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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NI , OH10 A mxture of 2,5-dichloropyridine (1.48 g, 10 mml), zinc

cyanide (705 ng, 6 mmol), zinc (dust, 29 ng, 0.45 mmol), AR 20
[1,1" - bi s(di phenyl phosphi no) ferrocene] dichloropalladiunm(ll), conpl eQ WP@]
di chl oronet hane (1:1) (0.18 g,.0.22 mml) in N, N dinethylformam de (10 nl)
was heated at reflux for S hours. After cooling, the reaction was diluted

with ethyl adet a@lgtxamdofexzmmce&cwmpmmlm @ndz.bri-A2. o8nel) can gé1mf'tlz>é -2-

Che gondREONAIngaE IS Snl-b o 4 Foabh Wb eSO THGR Barid: 20 Boydrth Gl 30
chl or opyj, ebtgg ¢ e(fK§5f rrqu P@ué ”Hﬁkl) codl n% &Hétﬂeﬁ’d?loﬂfwm&mﬁéd’ WA By acerate and

hydr ochl or i I n et hanol m.), and ‘'sodi um

hydr oxi dzetréﬁe@lvxtﬁ_wafer ®ad I‘Hmrfé 1Srm:alge1 chmamogreﬁtyedffatdedeﬂmmgf(dﬂ %3 ofbur s.
Standard work up afforded 707 mg (77% of 5- 20 chloropyrid-2-ylam doxime.
5- F éor&p@mqafhmwm/m im Fi NNH N OHAnixture of

2- cyano. 5- chlgLPVRIIELLT Srosla B2 O!dhe AU RRLASH! UL LA 1% PRo(d 26

pyrro dat'ed

reflux o r§ime°(4f4§rm§03)|62']ﬁmol)h@ JoRahi I mym:hm&q@dmdhtbrﬁiewlszaﬁgt ate
and extracted with water and -18 16 MAR 2006 brine. The organic sol vents

were thed T Mpdednimoly dc¢thansl (3 me@lndcmthMgr(aipﬁgl (@416 el of 48i Mué.15
af f orded 42 489 f 2- I di I
S s s S ) AR A o

of hydroxyl am ne hydrochl oride (0.79 m 5 of 5
8ﬂ ik%y)ndﬁ‘ alggiln 5 nmL), and sodi um hydroxide (0.398 nL of 10 N,
3 98 rrm)l) were heated at reflux for 24 hours. Standard work up afforded

330 61 % of 5-
m ( " Quinol-2-ylamidoxime

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.

.0  Example 2: Synthesis of carboxylic acid intermediates

3-Chlore-5-cyanobenzoic acid
[

HO
CN

o
A mixwure 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(ll), 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.



fl uoropyrid-2-yl am doxi me. 5-Methoxypyri d-2-yl am doxi mre MeO 10 A solution
of 2-cyano-5-fiuoropyridine (0.65 g, 5.3 ntnol) in sodi um net hoxi de 16§ HARRHIb
m. of 25% wt. solution in nethanol, 7.95 mmol) was stirred. at 0 C for 1.5
hours and 2 hours at anbient tenperature. The reaction was then dil uted
with ethyl acetate and washed with water and brine. Renpval of the sol vent
In vac ”ﬂxea{nté?ﬁféaﬂte?’%emaé 43%edoiith B5sohutbraod sédimet hpdppidei @i henl WEi4nd t he
general procedure for the synthesis of am doxi nes, 2-cyano-5- )

met hoxysaytiodi 86 @6l ingmeandl (¥uhl.) aad sorrad jabAmSremR JRIBSPI R fE S hours.
hydrochl oride (0.457 m_of 5 M 2. 28 1) 41 ( , ium
hydr oxi Hhe gaivenbovagirempvedyl ,acg_ogag tﬁ?wbqg;?%q}%sgh\ggp g&%ﬂl aég%xT?grqr%gQ
hours. Standard wogk h ¥ Bri 2 the s@@ent afforded 1.8 g (83 %)

et hoxth}O(S'-‘%sy‘V%s%e%g‘ﬁtlh?réé%qé-égﬁjdo?%%%r?gﬁléﬁy ilfﬁgm doxi me A nixtur eg of

2, 3-di chi DEABM-5-iRbédABa@d. 10 Mol ), zinc cyanide (705 ng, 6 mol,),
zinc (dust, 29 ng, 0.45 mmol), [1, 1 -bis(di phenyl phosphi no)ferrocene] 25

di chl oropal l adiunm(11), conplex with dichloronmethane (1:1) (0.18 g, 0.22
mol) in N, N dinethylformam 10 4r t at reflux for 5 hours.
After cooling, the reaction g&é’ior&'ﬁ%lgﬁn?ﬁﬁeat% yl acetate and extracted
with water and brine. Renoval of the solvent and silica gel chromatography
afforded 1.05 g (76% of 2-cyano-3-chl ggepyridine. -19 16 MAR 2006 A
solution of 2-cyano-3-chloropyridine ( 7.22 mmol) in 1-nethyl-2
pyrrolidinone (25 nL) was treated R tassiumfluoride (1.26 g, 21.68
nmmol ) and heated at reflux for 18 h After cooling, the reaction was
diluted with ethyl acetate and extracted with water and brine. Silica gel
chr omat ogr aphy nafier 6t bidRo achi50%-flabrobenzeney 64500 3, fI2GonmeY); izéficr@yanidgi ng

the general procedure for the synthesis of am i , 2-CYyano- 3z
1(? (8.45 gF,) 72 mmol) zinc (dust, 235 mg, 3.6 mmol), [1,?%s&?ﬁxenylp%&sp@nno?}fenocene]

dichloropalladium(lI), 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 sblutibn, 1 mol) in 100 mL water and heated at reflux for 2'-1iours. - After this time the -
solution was cooled and acidified with concentrated hydrochloric acid. Extraction with .
dichloromethane and evaporation of the solvent, afforded 15.14g (85%) of 3-chloro-5-
fluorobenzoic acid. '

20
3-Fluoro-5-cyanobenzoic acid
F

HO CN

o
3_Chloro-5-fluorobenzoic acid (13.74g, 78.7 mmol) was treated with 50 mi thionyl
chloride and heated at reflux for 2 hours. The excess thionyl chloride was removed in

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

chloro-5-fluorobenzoate.
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fluoropyridine (442 ng, 3.62 mol ), a solution of hydroxylam ne
hydrochloride (0.82 nL of 5 M 4.1 nmmol) in ethanol (5 nL), and s Bilmmmﬂﬁ
hydroxi de (0.415 m of 10 N, 4.15 nmol) were heated at reflux for 24
hours. Standard work up afforded 368 ng (66% of 3- 10

fl uoropyrid-2-yl am doxi me. Quinol -2-ylam doxinme NH2 N, OH Using the :?gneral

procedur e f(égl xlhrﬁ N hﬁ§lr§etﬁ§z1 @f@}ﬂiﬁ&lﬂiﬂﬁoroBenzb‘éteqwn@Iqyﬁe@ar@o’m&a
(1.02 g, %9

a sol ution of hydroxylam ne h droch é é ngtof 5
N sol utheel) 7zacmmost| n2§15hamg (i@’arrmzc) ar{él %B}d HHR )% 5
10 N solution ol 0 8 h darad wor k
up aff gj@dqrcg)gbadlwg(l{)go%mﬁ?x c}’ﬁnh ?ngorgfng u(]>im2 . % gtrgb%mé;t) aqunt hesi s

of carbax ChlrRk Fob-1CHAIObTRE abartiani wiasHDOEN 1
mxture‘%{ﬁéw& rg%i 5&79 ‘¢ Ioro %ﬁ%dggte (14.66 g, 71.5 mol ), zinc calctrg de

(5 %AB bifr EnfPEPlnireZafir d{ictes twitl) ethi] geet&chithlc)rgamc solutlon was extr

d| phenyl phosphi no) ferrocene]. 25 di chl ofrlﬁ‘%% a‘%# %hﬂﬁf?’ SRBR-§x

w. t h di whhowawetandnbrl(ld and cancgnigated  iB7V4RKE) )10 ormam de (70
m-) was heated at reflux for 5 hours. After cooling the reaction was
di | ut edeY@PPREEPMG| acetate and extracted with water and brine. Silica gel

chr omat ogr ap r 34805615 c Mhob@izbate Wasctibaed vt g aobition zafzgodium 20
16 MAR 2006 #ﬁe%m el?lr%e ?éol’te ergt e?%vgs treated with a sol ut.i.on of soﬁlrgm

hydr oxi dgdro¥ide (5 ntifof4 N sohuiout 18hmrsd) immethanel (8P Malbit (BYCR EPEA

stirred at anbient tenperature for|8 hours &V, r ViRekaten
vacl® afef 4 heursesTRugolve™ S¥ASVERIOVFE Bt Woa?@gtthg?eﬁﬂeag%oéﬁgl eQléﬂgl Gtion vas

washed wi th 5% HCl Prife. gpva,lnhog% heqseuy eMiClafahar deide 1. Slicp (83%
5 of 3- ﬁd Foroég%“ccysé’nogoenz‘gi{gc wa%?ld 3-Chl oro- % f1 uorobenzoi c acid

chromatography afforded 7.0 g (54 %) of 3- fluoro-5-cyanobenzoic acid.

Example 3: Svnthesns of 3,5-disubstituted-1,2, 4-oxadiazoles from acid chlondes

1.5 ~ In general, modifications were made from the procedureq gwen Shine et al., J. -
Heterocyclic Chem. (1989) 26:125- 128. 3,5-Disubstituted-1,2, 4-oxadiazoles were typically
made by adding an acvlch]onde toa solution of an amidoxime in pyndme after which the
reaction mixture was elther heafed to reflux or placed .in a sealed tube and heated _
Typically, the oxadla"'oles were isolated by precipitating with cold water and flltermg or by.

20  extraction with an organic solvent. If necessary, the oxad1azoles were purxﬁed by

chromatography or recrystallization.

3-(2-Pyridyl)-5-(3,S-dichlorophenyl)-l,2,4-oxadiazole (NPS 64982) (404) B2

cl
< “7/@
~ N
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—dichloropheny1)—1,2,4-oxadiazole:
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HO A m xture of 1-brono-3-chloro-5-fluorobenzene (25.0 g, 120 mml ), zinc
cyanide 10 (8.45 g, 72 mnol) zinc (dust, 235 ng, 3.6 mol), 16 MAR 2006
[1, 1" Bi s(di phenyl phosphi no)ferrocene] dichloropalladiunm(ll), conplex with

di chl oronet hane (1:1) (1.5 g, 1.8 nmmol) in NN dinethylformamde (70 m)
was heated at reflux for 1 hour. After COO“&\% t he reactlo?éﬁ/a 93& ed
with ethylisacebate Q}@EMS@@vem/ﬂ\mh inia) 291 @Md, BB 7E3 @P)ii @éi

chr omat ography afforded 15. 385% 3-chl oro-5-fl uorobenzonitrile. 15 The
i nt er metdag18),ni20r (108), RAs20Y, e7z§t(8 ). wiltthla sol ution of sodi um hydroxi de (100
mL of 10 N solution, 1 nol) in 100 m. water and heated at reflux for 2
hours. After this tinme the solution was cooled and acidified with

concentrat ed [ & .¢3-2RlofepHoRlT)aAGE j4csxadidzole (NRS 6498HEHOINB3 and
evapor ati on O?X? P&H}%P i’k’e?f? eﬁlgf?%r dgg (1;SJ 149 (85 %) of 3-chloro-5-

fl uorobenzoic acid. 20 3-Fl uoro;b=gyanobe c acid HO CN
3- Chl or o- 5-fl uor obenzoic acid (3. N\ - ) was treated with 50 ni
thionyl chloride and heated at T | ours. The excess thionyl

chl ogi de was renmoved in 25 vacuo and the residue treated with 100 ml dry

pethanol 1o Al4H fhelinb &Pcfcé%m@ffoﬁﬁ{eftéhm%sxs 1102 0-dxallfauolespablvactenzays MAR

2006 A m xtu chl oro-5-fl uorobenzoate zi nc cyani

(8. 469, %%n%e (”'ppgl 1 r&inab) a(ndqg:tud -28Bmrigoxide 4P g, 1 mmol) in pyrxdme ?1 mlL)
1,1 h h h f hl th

(i chl or oremt amed (4 708 105 dghowss ARSI HON K6 AORRChy ot Pl eE BT 750 )

was heat ed é rﬁi&fd ﬁ&%’ﬁequ R {Ry Mg oiEandy ofb- W°€00|@EI/EILMS gnbinentrel.

t enper atPyFigy acet at The organi c sol ution was

extr gctg ?5 I@vaatéag 24 (i p27 W) 100HLen)t nal d22), POvRN078 (BDafPde®: Hlude
met hyl )n or 0- 5- cyanobenzoate. The crude methyl 3-chl oro-5-cyanobenzoat e
was trea(lzeﬂ vmth a solution of sodium hydroxide (45 m of 4 N solution,

180 mml) in nethanol- (350 m-) at anbient tenperature

3-(2—Pyridyl)-5-(3-methoxyphenyl)-1 ,2,4-oxadiazole (Bl)

@\(N7/@
\N \ N
N—O OMe

15 Using the general procedure for the synthesis of '1,2,4-oxadiazoles, 3-anisoyl
chloride (151 pL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, ‘1 mmol) in pyridine (1 mL)

were heated at reflux for 4 hours. Standard work up afforded - 200 mg (79%) of 3-(2-

pyridyl)-5-(3—methoxyphcnyl)—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)-l,2,4—0xadiazole B5)
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Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2-chlorobenzoyl

25  chloride (127 uL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)

Standard work up afforded 157 mg (61%) of 3-(2-
°C; GC/EI-MS gave m/z (rel.

were heated at reflux for 4 hours.

pyridyl)-5-(2-chlorophenyl)—1,2,4-oxadiazole: mp 93-94
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10 for 4 hours. The solvent was renoved in vacuo and the residue dissolved
in ethyl acetate. The organic solution was washed with 5 %aqueous1 dfthr 2006
brine. Silica gel chromatography afforded 7.0 g (54% of
3-fluoro-5-cyanobenzoi c acid. Exanple 3: Synthesis of

3, 5-di substituted-1, 2, 4- oxadi azoles fromacid chlorides 15 g]%n%gal %

modi f i clat?o_ss (NET G6NERES 6praXhe) pi 3R ey 820 Gi0Penl Bh(He, 89 @7) X33), 7

Het erocyclic Chem (1989) 26:125-128. 3,5-Disubstituted-1, 2, 4- oxadi azol es
wer e ty@Pralll 21).made by addi ng an acylchloride to a solution of an

am doxime in pyridine after which the reaction mxture was either. ,heated
to reflux or placed in a seal ed tube. and heated. Typically, the

oxadi azol es wer §_hsplad\aflspy-(Rifhsdriahietiiyl)jtheny 41, 2. dlakadidznle 3@ filtering or
by . 20 extractl on wth an organic solvent. |If necessary, the oxadi azol es
were purified by chromatograp
3-(2-Pyridyl)-5-(3, 5-dichl orophen kadi azol e (' PT 64982) (404) B2
ci NNO O 25 A mixture of 3,5-di¢hlo oenzyl cehloride (2.1 g, 10 nmol) and
pyrisd- 2- ylam doxine (1.37 g, 10 mmol) 7in pyr|d| ne (5 nL) was.heated in
seal ed tube at 190 C for 2 hours. After this tine, the reaction m xture
was added to ice cold water to precipitate the oxadiazole. The solid_was
col l ected by Usid rﬁkl cg&nemasbmiedmﬂeh fomt @rc asynthesisn electylst-gKpdiazales. f Bom

et hanol to yiel g (72%

3- (2- py(tndlpp;oraetpslmnamdmh&r@ﬁ@é}|r)L,ll sugol) pndysige % ylamigoxime (37 5886l )

i% (1 gfm%‘i‘fgoﬂ @@%eg@dm(%@e( fl%l(t)ed( étnxgeﬂ}n}g ( ! ég ')M%mﬁ%uan)a&a Wé) up aﬁdrded)

3- (25 Pyhglyhy- (%;0%3 6{”B-Qzlp@h@yllyJS)[31(tr2ﬂ140r0md1ya)phélwll m@am;olmomp B9-5
NOci Usingt eneral procedure for the synthesis_of énf Qﬁgg é@bes
3-chl or Qb&rfﬁxylGCdEll—M& ghye(mz7(rel. int. Al )(Mancﬁlb:y??%i [¢)RY: Do %

1 mmol) 1 5hyPh sy "378&’1’3)”151 amn.

r recry lization.

3—(Z-Pyridyl)-S-(3-fluorophenyl)-1,2,4—oxadiazole ®87n -
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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—0xadiazole B9)
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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

24-



were heated at reflux for 4 hours. Standard work up afforded 156 ng (61 %

of 3-(2- pyridyl)-5-(3-chlorophenyl)-1, 2, 4-oxadi azol e: np 136-140 C§ MAR 2006
GC/El-M5 gave miz (rel. O int.) 257 (M, 64), 259 (21), 227 (3), 120 (100),
111 (22), 90 (24), 78 (32), 75 (26), 51 (20).

3-(2- Pyri dyl)-5-(3-net hoxyphenyl)-1, 2, 4- oxadi azo Bl) N-O W 15 Using the
gener al 8@%%6054(2°,p§@a1y11 -Be3 selnoyipdix4-okadiazole, mmﬂa&(laﬁo?fé,s GG/BhMsogave

oo ST L ST 300 B b A A i, g

af f or ded,..20 (£99%,, of 3-(2-

pyri dyl(gz):'a 6%3&8r¥t5r}o@bhenyl) 1,2, 4-oxadi azole: np 96-99 C, GC El - M5 gave
mz (rel. int.) 253 (M+, 100), 223 (3) 179 (3), 135 (74), 133 (90), 92
(27), 78 (29), 77 (32), 64 20 (23),

3- (3 Pyridyl)-5-( 2- cBH@Ryptdybys Xl-narzhﬂlYBxlaAﬂa%ﬁ’ld@ZeB%SB]&) N-O Using the

general procedure for the synthesis of 1,2 4-oxadi azoles, 2-chlorobenzoyl
25 chloride (127 L, 1 mmol) and pyrid-2-yfamydoxine (137 ng, 1 mmol) in

pyridine (1 m.) were heated at r flux fo hours St andard work up

afforded 157 ng (61 % of 3-(2-¢
pyridyl)-5-(2- chlorophenyl) 1,2, | 0 np 93-94 C, GC/ElI-Ms gave m z

(rel. -23 16 MAR 2006 int.) 257 (M, R6P. 259 (26), 227 (4), 139 (11), 120
100), 111 (21), 90 (27), 78 (35 29
g (2) Pyri dyl()-ls)ﬁlg[ ghe( éﬁtl’le%ﬂuﬁloé‘é?é’tﬂ)ﬁfpﬁ ;S#*Fefﬁw esfs 9f41% daoragiazoles geRebthQyh or3

(v 1 uBRars R0 End G5Ph fnd By T B RG RL s B P i e

(137 MYyele heated in a sealed tube at 200 °C for 3 hours. Standard work up afforded 50 mg

10  (18%) of 3-(2-pyridyl)-5-(1-naphthyl)-1,2,4-oxadiazole: mp 132-136 °C; GC/EI-MS gave
m/z (tel. int.) 273 (M*, 75), 195 (5), 169 (88), 153 (100), 139 (12), 127 (66),-126 (29),
105 (23), 78 (14), 51 (14). o

3- (2-Pyridyl)-5—[3-(trit‘luoromethoxy)phenyl]-1 .2,4-oxadiazole (B11)

4 N}/@
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: Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-
(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—pyridy1)—5-[3-(triﬂuoromethoxy)pheny1]-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)-l,2,4-oxadiazole (B16)

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

difluorobenzoyl chloride (124 pL, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in

25-



mol) in pyridine (1 m) were heated at reflux for 16 hours. StandagdpRadifs
up afforded 0 233 ng (80% of
3-(2-pyridyl)-5-[3-(trifluoromethyl)phenyl]-1, 2, 4-oxadi azole: np 116- 118
C, GCEI-Ms gave miz (rel. int.) 291 (M+, 81), 272 (7), 173 (6), 145 (25),
120 (100), 90 (20), 78 (23), 51 (11).

3-(2- %y;igﬁ«,g)ﬂ Bl Pobleneanhenyd0 °Q f&, 16 brami aSendard BYrkre Afeydeding The
general ” procedure for the synthesis of 1?“%, 4- Bxa i azol 0 fifl)ﬁor @%zoyl
chl or i @&l %182 34Q2-pyridydt Y- (2 ddifarpehepy i laptcRA1PE0 13“?1’%, Pl o|‘)(3 i
pyridine (1 niL) wer ag.ed ref! re416 Ms. rdi , 90

7 or asds £ 16 (rebo Ot i, 01, 30 () 28 F1IP kS, 136 Uty disdy

pyri dyl )s5=6 31 f| worophenyl ) -1, 2, 4- oxadi azol e: np 88-98 C, GC/ElI-Ms gave nif z
(rel. é%”rﬁ%.%ii)zg?(m, 95), 211 (5), 120 (100), 107 (13), 95 (30), 90
(21}, 78 (27), 75 (19), 51 (15).

3-(2-Pyridyl)-5-(3-nethyl phenyl) -1, 2, 45 oxadi | e 5 Using the
general procedur e3f(&Pyr wlk%iﬁégﬁgowhi?ﬁ?ﬂ%53’3?@@%?’&{ Z?t ol uoyl
chloride (264 L, 2 mmol) and pyrid-2-ylaqudoxine (274 ng, 2 nol) in
pyridine (1 nil.) were heated ¢ ) seal e be at 200 C for 2 hours.
Standard work up afforded 387 - ik 006 (82% of
3-(2-pyridyl)-5-(3-toluoyl)-1, 2, & oxadidazol e: Arp 127-128 C, GC/ El - M5 gave
mz (rel. int.) 237 (Mr, 100), 222 (2), 207 (8), 120 (68), 117 (24), 91
(29), 90 (Zgg]singe’thé 3gdnerdiS prédedure Ifof 2&e $ynthesis of 1,2,4-oxadiazoles, 2,5-
3-(2-Pyridyl)-5-(1-napht hyl)-1, 2, 4- oxadi azo] e (glo.) N- O lei ng Lhe (ggﬂleral
pr ocedudiflubmbetdeyl shlotidediiat ol, 1, pmoh) pd YAt RMIdOHIMEIREPPEChIEPT EE ( 150
L, 1 nmol) and_ pyrid-2-yl am doxi 37 i4n W] rdadd -
wer € heptréding 1 é“’s)ameé‘ﬁ)(‘f“&fﬁ aéﬁog%&( %?rf %@ U%Otr]’rgg%nh%ida‘rygg gllgv\g?o k upm(

ffordeg % 04:611 89 1(22 i .- B 1120026t PG| ) GC/EI-MDgavk a7l e
Bt 4 st g ) G o
(88), 1631.(AHQS (MY 1)2229 127 2286%), 1Ae(18RoN20 (1985 (133425).780 (&%) | (14).

51 (14).

15 3-(2-Pyridyi)-5-(3,S-diﬂuorophenyl)-l,2,4-0xadiazole (B18)
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Using the general procedure for the synthesis of 1,2,4-oxadiazoles,. 3,5-
difluorobenzoyl chloride (1.25 mL, 10 mmol) and pyrid-2-ylamidoxime (1.37 g, 10 mmol)
in pyridine (5 mL) were heated in 2 sealed tube at 200 °C for 4 hours. Standard work up

20 afforded 1.2 g (46%) of 3—(2-pyridy1)-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)

=\ 7 a
3 CN

25
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl

chloride (165 mg, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)
226-



3-(2-Pyridyl)-5-[3-(trifluoronethoxy)phenyl]-1, 2, 4-oxadi azol e (B11) 15 NO
OCF3 Using the general procedure for the synthesis of 1,2, 4-oxadi amlmg,'mgﬁ-
(trifluoromethoxy)benzoyl ;chloride (220 ng, | ninol), and

pyrid-2-ylam doxinme (137 ng, 1 mmol) in pyridine (1 nL) were heated in a
seal ed tube at 200 C for 3 hours. Standard work up affgrdegﬁu;g Fg_&_S?%
of 3-(%@9@%@ Mt Emd')sc(fr%rriﬂ h@frsnﬂthlu;ay() ok yp] affo )Q?% 1598 0% 1428 ((a:érrp
86-88 C; - M5 gave z (rel. int.) 307 I3) , _ aveda/[@el. 189
g 6% ; 1@3/rig§1|))—,5-(32c?/§0%m)1y1|)-718§ Gooppdiageje( 17p ,14§¥t‘? 10‘}3’. lGé(7€1 ?f g mst)st

- (2-Pyridyl)-5-(2,3-difuor Y] dho), Ariax@si 3@plEs)( BOBRE), :

Usi ng tihie) éé%]éMal %?’ogiaéi@e 12§R8$hiez)os©r9ta)ﬁerslgs@g? 1, é 4) oxadi azol es, 2,3

di fl uor??ﬁrﬁogb chloride (124 L, 1 mol) and pyrid-2-yl am doxiine (137 ng,
1 nmol )( 2( )16 MAR 2006 pyridine (1 nL) were heated at 100 C for 16
hours. Standard work up afforded 1.58 ng (61 % of

3-(2-pyridyl)-5-(2,3-di fluorophenyl)-1, 2 4-0 j o -121 C GO/ El -
I\/B(ga\e)e/ oy %rel g-(21H37ridzy®951(%4%:‘*'9‘3)/8)‘@0"2@5‘“(%))’?@%%%’??Mgﬁ?ﬁ1), 120 (100),
113 (26), 90 (27), 78 (34), 51 (17). 5 OMe :

3-(2-Pyridyl)-5-(2,5-difluorophenyl)-1, 2, 4-oxadi azole (B17) F N-O Using the

general procedure for the syntifesis of 1, oxadi azol es, 2, 5-
di f1 uorobenzoyl chloride (124 Ly, e atd @ rid-2-ylam doxi ne (137 ng,
1 mol) in .0 pyridine (1 nL) were heated at ? C for 16 hours. Standard

work up afforded 3-(2- pyridyl)-5-(2,5-difluorophenyl):3,.2,4- Lazglke: np
120-126 C, GQskg MBe gguseral zprocedsire fait )the25§yn(um%3s 981’11) ,1,%2490{%@6?2&5,8 8
141 (13), 120 (100), 113 90 (5%%' 27 v okt (1375mg, 1 mmol)
32" Py Mirgihgxsbenzs SBior s J2h Ry P,k R ylerot b
10 in pyridine (1 mL) were heated at 100 °C for 72 hours. Standard work up afforded 210 mg
3 o,
(74%) of 3-(2-pyridyl)-5-(3,S—dixnethoxyphenyl)-l,2,4-oxad1azole: 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-dichloropheny.l)-1,2,4-oxadiazole (B25)
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Using the general brocedure for the synthesis of 1,2,4-oxadiazoles, .2,3—

dichlorobenzoyl chloride (209 mg, 1 mmol) and pyrid-2-ylamidoxime (137 mg, 1 mmol) n

pyridine (1 mL) were heated at 100 °C for 48 hours. Standard work up afforded 236 mg

20 (81%) of 3-(2—pyridy1)—5-(2,3-dichloropheny1)-1,2,4-oxadiazole: mp 128-133 °C; GC/EI-
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-S-cyanophenyl)-1,2,4-oxadiazole (B26)

< “7/@
~ \\
NN CN
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N-O Using the general procedure for the s hesi [
_ : ynt hesis of 1,2, 4-oxadi azol
3,5- difluorobenzoyl chloride (1.25 ni, 10 mmol) and pyrid-2-y|an$30§?ﬁé.

(1.37 g, 10 1rnnol) in pyridine (5 nL) were heated i ‘
C for 4 hours. Standard work up 20 affz)r ded 1.Sage(4l6(r>}<) aofseal et bl HtR 200
3-(2-pyridyl)-5-(3,5-difluorophenyl)-1, 2, 4- oxadi azol e: np 15-119. G
GC/ El - M5 gaveChlozo-5t@fanobentdic 26 (VB2 £1@0Y7 mepd X wys trepigd (Vsi}lh a5p1utio§)of 15
(13), 113 (30), 90 19&, 78_(27), 63 (23), 51 415 . " ’
3-(2: Pyl ehlcside 10y RemN )b diclordBiEd NG, 5 8“%%%?.‘}‘% Sl AP Ui ng
5" oy andb e BRI (e R Bl e e ot e (137

. I ) -2-yl am doxi me (137
% mol )g{en ege/ésg dam,ﬁ( LBkl wab rdBoWaR 2 0Q6uaeD eaffiast aethmroiiagmobe(nzoylzm’
ours. andard work up afforded 158 ng (64% of 3-(2-
ﬁjy;l5((j%/la¢|)h-1&ici(¢33£ cglagzgh((anl\/{l )-1, 2, 4-oxadi azol e: np 148-149 C, GC/ El-MS gave

. int. , 85), 218 (5), 130 (6), 120
(28), 90 (26), 78 (37), 75 (19), 51 %30). 5( ) (100, 114(9), 102

3- (2-Pyridyl )= 5- (.3, 50 - : | - -
Using the ge 8W§ﬁ§%§%§%§§?§QF§9@?E%“ﬁyﬁ?ﬁgﬁ?gxﬁgﬂ????ﬁ?ffﬁﬁ?§§??§N°GZ“§-

g i m P;)@fgg%% ;ag%darde?ﬁnfﬂ 200idatrylamidoxiile 682 pyg.i §- mnyelant o%wi“f?iﬂ’n()l’@’r Ny
ne - y
wor K uppmidine tﬂ@mml\gen@ea(edmyga weted oo hs¥e 1% oS! stéadiPd bk wh R @

-(2-pyridyl)-5-(3, 5-di get hoxyph - - i : ) .
G 1N Fom TnpranebastYddr 298 gt R5EE) 31030 piofS-a L 5
( Eyan%agenyl)-l,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.) 282 (M™, 100), 283 (38), ’

284 (34), 251 (4), 136 (10), 120 (53), 100 (10), 78 (15), 51 (6). :

3-(2—Pyridyl)-5-(3-fluoi‘o-5-cyanophenyl)-l,2,4-oxadiazole ®B27)

F
@\(”7/@\
=" ¢
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 -
N, N-dimethylformamide. The reaction was stirred at ambient temperature for 2.5 hours. -
The excess oxalyl chloride was removed in vacuo 1o afford 3—ﬂuoro—5-cyan0benzoyl e
20 chloride.

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-pyridyl)-5-(3-fluoro-5-

25 cyanophenyl)—l,2,4—oxadiazolc: 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).
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(33), 107 (17), 90 (10), 78 (25), 63 (19), 51 (19). 15
3-(2-Pyridyl)-5-(2, 3-di chl orophenyl )-1, 2, 4- oxadi azol e (B25) C1 N 1GM&R 2006
Usi ng the general procedure for the synthesis of 1,2, 4-oxadiazoles, 2, 3-
di chl orobenzoyl chloride (209 ng, 1 mml) and pyrid-2-yl am doxi me (137 ng,
1 mol) in pyridine (1 m.) were heated at 100 C for 48 ho(Jérzg St andard
wor k up af fordeg.(2 rm;,zlﬂ,@-(3-8ﬂlo%—5d1luorophenyl)-1,2-,4-0X3dlaz°1e )
3-(2-pyridyl)-5-(2,3-dichlorophenyl)-1, 2, 4- gxadi azol e: np 128-133 C, GC El -
M5 gave mfz (rel. int.) 291 (M, 66), 293 (43), 256 (6), 173 (10), 145
(11), 120 (100), 90 (19), 78 , 51 (1
3-(2-Pyridyl)-5-(3-chloro-5-cyano 4- oxadi azole (B26) Cl1 CN 25
-27 16 MAR 2006 3- Chl oro-5-cyanobenzgi ¢f acid (@.82 g, 4.97 mmol ) was
treated with a solution of oxalyl chloride (10 niL of 2&‘51 M_rén Sy
di chl orometh 3. 3ciaaued i c2 anmumdl) ohs tieatddvirbtansaluinhehi de.
The reactioni@goré'ts‘? ?’{r]glg}ogﬁgcnbileﬁt ten%erature for 2.5 r&gurst. .Tha%oqlﬁfess
oxal yl 5@1&&%1&@@4.6&@\0@@.5 M i dichlaromgfrasg.d ! B.SJRmOb B ai‘(‘f?&ﬁ’(‘)"ﬁenzoy 5
chl ori de. i ng the general procedure for. the : N8 $dsnd@hture for 2.5 hours.
1, 2, %- onfuli Mavhebylfermanyden |T§lﬁdﬁ%c-“089*éﬁ?osﬂ£‘r‘fz o?l%ﬁﬁ}’grﬁ% and emoy!
pyrid-2-yl am doxi 6 : d isadcue! entlford 3-ghloradb-flmot@enaoy! wer e
heat ed i*ACa**$ER 86%?'{152‘?05{@1‘9@8@@ (I())‘rve4lhours. St andard work up and 10
recryst@m:g}i??tion from 2-propanol afforded 250 ng (19% of
3-(2-pyridyl)-5-(3-chloro-5- cyanophenyl)-1,2, 4- ' g% ; I_?M?og,ave
mz (rel. infUsing@82 gevieral m@ge,du@s@r(ﬂl%ﬂgth%%of ég‘)'x‘%%‘i‘ ‘ﬁ?ﬁ’ci%g 10y, 120
(53), 100 (10), 78 (153), 5 &; Vamidoxime (314 mg, 2.3 mmol, 1 equivalent) in
3- (2- Pyﬂ“@pqt)ﬂn@)’(liﬁhg?ﬂ 6‘-“%- Ldﬁ%ﬁhaé%‘%?’ﬁ‘f“f, U SBdiazol e (B27) o and
10  pyridine (5 mL) were heated in a sealed tube at 175 °C for 4 hours. Standard work up an
recrystallization from 2-propanol afforded 250 mg (39%) of 3-(2-pyridyl)-5-(3-chloro-5-
fluorophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. int.) 275(M*, 89), 276 (14), 277 - .- ..

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

15 3-(5-Chl'oropyrid-2-yl)-5-(3—cyanophenyl)-1,2,4-0xadiazole (B29)

C~Z 3\
ﬂYN@
N \ d CN

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

chloride (675 mg, 4mmol) and 5-chloropyrid-2-ylamidoxime (686 mg,.4 mmol) in pyridine

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

-propanol afforded 357 mg (32%) of 3-(5-chloropyrid-2-yl)-5-(3-
GC/EI-MS gave m/z (rel. int.) 282 (M™*, 85), 283 (14),

20  recrystallization from 2
cyanophenyl)-1,2,4-oxadiazole:
284 (27), 156 (31), 154 (100), 112 (19), 102 (30), 76 (28), 64 (13).

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

F\@\(Nﬁ/@
=N\ CN

N—-O
25

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

chloride (0.534 g, 3.2 mmol) and 5-ﬂu0ropyrid-2—y]amidoxime (0.5 g, 3.2 mmol) in

-290-



F 151 CN N O 3-Fluoro-5-cyanobenzoic acid (2.5 g, 15.14 muol ) was
treated with a solution of oxalyl chloride (30 nL, of 2.5 Min 16 MAR 2006
di chl oronet hane, 75 mmol) and a catal ytic anount:of N, N-di net hyl f or mam de.
The reaction was stirred at anbient tenperature for 2.5 hours. The excess
oxalyl chloride was renmoved in vacuo to afford 3-fl uorog5- &}’rﬁr‘ObE”ZO

chl or i deyridiss (Sgmiheverreheatesd inpr seadadupbe fot 73 He f%’yf‘\thﬁéé‘i sStgpdard wor
124oxad|azoles t he 3-fl uoro- C bepz L,- -

pyri d- XegTyarilaupndrqm QO?T@p@mll%éq{gemﬁ rﬁg qdl)v 45%&%631/(:1“2 Dz (3( 5 ni)
were he | &l Snt. )Sbeh dsird 180y, K267p(18nd
recryst ﬁ?%ﬂgg ?'12 1?’%?00‘2{? prgpgg%ﬁyf@oéﬁgd’ﬁ/fhg g I(lt3)$0/() gf ’ & P

3-(2- DYI38108b) -154((3),F102q1 9y, 96232); Yar(dph&AyB) .- 1, 2, 4- oxadi azol e: GC/ El - M5 gave

mz (rel. int.) 266 (Mr, 81), 267 (13), 235 (5), 132 (12), 120 (100), 100
(185, 90 (18), 78 (35), 51 (20). 16 MAR 2006

3-(2-Pyridyl ),-5-£3-chl or f e 1) F d

3- Chl oro- 5-f¢[éflg‘ﬂgﬁ°?gf 2‘3Pa§ '?‘ﬁ ?—Yléﬁ)ﬁ&pl?enﬁ’ )OP(W%;H taféeaell?ze(gg\;a\ﬁg a
solution of oxalyl chloride (4 6 n1_ of 2.5 IE/Iln di chl oronet hane, 11.5
mml ) and a catal ytic anmount o d| met formam de. The reaction was
stirred at anbi ent terrperature 5N ou The excess oxalyl chloride
was renoved in vacuo to afford 3- Io 0- Qbenzoyl chloride. Using
t he general procedure for the synt heS|Nsoof 1, 2, 4 oxadi azol es, the

5ol 010 TPl L P BT AL B (TS B Ty
175 C f gﬁ‘Qg‘SQ%ﬁ ?@g%‘ éln ﬁ\gqlz W?&hox‘éﬁleﬁﬁ‘ﬁer 86 mibp! dndzachm@tyticr amoudit WW)NHM

af f orde 2-pyridyl)-5-(3-chloro-5
f 1 upy oplagnsthyfdrmianidex aﬁwa]zead:tmn ®a¥ Blizries a ambient zemopenature {pr . Hheymgy Thgg) |

(212) \ 14)e>(ce2ss7 Zxalgllzc?l'?lonc:lLeZ\%as( 1'28?1‘)10V321- %r(z) Vi clu%ot)o afi%(r) B(EJdro%QC)(a%génzozpcl{lg’fli& 51
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-fluoro-3-
cyanbenzoyl 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-5-fluorophenyl)-1,2,4-oxadiazole: GC/EI-MS gave 'm/z (rel. int.) 284 M™*, 100),

285 (16), 253 (2), 138 (99), 120 (23), 108 (16), 96 (25), 82 (15), 57 (11).

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

) “\7/@
=N" CN

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-Z-yl)-S-(3-cyanophenyl)-l,2,4-oxadiazolc: 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).
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15 3-(5-Chl oropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4-oxadi azole (B29) C N O
CN Using the general procedure for the synthesis of 1,2, 4-oxadi azotgﬁ 00§
3-cyanobenzoyl chloride (675 ng, 4muol) and 5-chl oropyri d-2-yl am an,\
(686 ng, 4 rnnol) in pyridine (5 nL) were heated in a sealed tube at 175 C
for 4 hours. Standard work up and 20 recrystallization from Z-fropanol

af f or ded 357 3ags-FRAPpYfid2-I5-5eB| Bdiopsthoxiphepy)-152 @oxadiazole (B33)
cyanophenyl)-1, 2, 4- oxadi azol e: GC/ El -M5 gave nfz (rel. int.) 282 (M, 85),
283 (14), 284 (27), 156 (31), 154 (100), 1 ¥ (19), 102 (30), 76 (28), 64
(13). 3-(5-Fluoropyrid-2-yl)- 3 yanoph )-1, 2, 4- oxadi azol e (B30) 25
N-O Using the general procedure\fq esis of 1,2, 4-oxadi azol es,
3-cyanobenzoyl chloride (0.534 ¢¥ 3.3 ane

5-fluoropyrid-2-ylam doxine (0.5 g, 3.2 mmol) in CN -29 16 MAR 2006
pyridine (5 whowere gmﬁ@mdp'rcsteauﬁ:eaeoedtﬁeutzgnmtesiamfc1mn-o¢<auiamlss, St&ndar d
work up and recrystallization from 2-propanol afforded 370, 481;@?: of

3- (5- f | diatedyybehzRyly thlofdg §.10ygarbpramgl))and, fzﬂaomaﬁda%dlaémdg%mgl fave
EHZE)S( ' %S(rhr%yi)) ig-z‘pg?ién!\em-@ rr]ﬂ?)ozv’erezl?e&e%]i?x)d seal%gqulgCBQt) 1’751‘;]61 f(gr82 ho&r@ 2 didddra 96

3- (5- Flyaropyrid: 25 Ml dirombeds 03 ARNEIN ! frorh, 2 neviferab® o4 Bl) F
N-O CN §8ﬁ0§%,r %ﬂggééaéﬁégrg%@%%ﬁgc?ﬁi %élc%%yig, 61%%?!% ng;bpt@r eated with g

sol ut i os20) @faBys-fluohbmiriddsy()1R(Irb-dihetBokyHenyl)-di 2 Hanadinspleane GQBl-Mro| )

A et 50 M oOhasiE (85 B, U7 %5, 183°Rh e ES), 54 1T &

(11), 63 (12).

10
3-(S-Methoxypyrid-2-yl)-5-(3—cyanophenyl)-1,2,4—oxadiazole (B34)

MeO~_ 7 \
=N "\ "
N-0 CN

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-cyanobenzoyl
chloride (79 mg, 0.47 mmol) and 5-methoxypyrid-?.-ylamidoxime (79 mg, 0.47 mmol) in
15  pyridine (2.5lmL)_ were heated in a sealed tube at 175 °C for 4 hours. Stan_dard work up,
silica gel chromatography, and recrystallization from 2-propanol afforded 59 mg (45%) of
3-(5-methoxypyrid-2-y1)-5-(3-cyanophenyl)-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel. -
int.) 278 (M", 100), 279 (16), 150 (56), 128 (7), 107 (21), 102 (17), 80 (12), 64 (5).

20 3-(2-Quinolinyl)-5-(3-cyanophenyl)-1,2,4—oxadiazole (B35)
/ N\j/@
NN 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 mL) were heated in a sealed tube at 165 °C for 22 hours. Standard work up,
recrystallization from ethanol, and solid phase extraction (SPE) afforded 23.7 mg (20%) of
3-(2-quinolinyl)-5-(3—cyanophenyl)-1,2,4-oxadiazole. '"H-NMR (CDCl), § (ppm): 8.62 (s,
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excess oxalyl chloride was renoved in vacuo to afford
3-fluoro-5-cyanbenzoyl chloride. Using the general procedure for theBl 06
synt hesis of 1,2, 4-oxadi azoles, the 3-fluoro-5 cyanbenzoyl chloride 1( M&R 60
6 mol ) and 5-fluoropyrid-2-ylainidoxinme (0.93 g, 6 mmol) in pyridine (5
m.) were heated in a sealed tube at 175 C. for. 4_hoyrs, b Standar up

15 and fiecreyss ad | iRptd .86 (42,28 p8 dpahd), Féﬁ@dﬂdgﬁﬁovz@ 6 ?@Wj’@f&{ofﬁ)’
3-(5-fluoropyri d- 2-yl)-5-(3 cyano-5-fl uorophenyl)-1, 2, 4- oxadi azol e:

GC/ El - NB6gdveHy z (rel. int.) 284 (M-, 100), 285 (16), 253 (2), 138 (99),
120 (23), 108 (16), 96 (25), 82 (15), 57 (11).
3-(3-Fluoropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e (B3§z9| 20 F N-O CN
Using the ggq?rah R oeatusRkahylphsdsdmseG-eyaso pheny i Zeduadiazale

3- cyanobenzoy c?]l oride (107 ng, 0.64 nnol) and

3-flqoropyrid-2-ylam doxine (0.1 g, oBge) mmol) in pyridine (5 nmL) were
heated in a sealed tube at 175 C for 4 hours. Standard work up, silica gel

chr omat ogr aphy, and recrystaldﬁmrom opanol, afforded 32 ng (19%
of 25 3-(3-fluoropyrid-2-yl)-5-(3-c 1, 2, 4- oxadi azol e: GC/ ElI - M5
gave mz (rel. int) 266 (M-, 75),N267\(12), 138n(100), 114 (11), 102 (19),
96 (17), 76 (16), 57 (5), 51 (5). 16 MR 2006 3-(5- Fl uoropyr.
i d-2-y1)-5- (3,5 dglrée%et;\gggm Mhoe- fbr Znedsyantadisactol 2, 4-B88lazoWs, R-QyauMENEsl ng
t he general & dir or “the synthesis of 1,2, 4-oxadi azlol s .Bé%% 5m
di met hoxyRe{EQE6 0040 dend!DarkD3-ghlogo-5- riflsporegiypyrid-2-ylamidoxime {90.5 Mg,
5-fluoropyrid-2-ylamdoxinme (78 nmy, 5 0.5 ol ) .i ridipeo oleg. e
heat ed (1408 seadlydn pytidingt (017 5lg Vere llfaffgu’rnsa.‘ Sé‘/{l%&nggérédht &%“fkéa’fﬁnglh ca gel
chromat ogr aphy, and recr allizatiqQe Qb I3 Aedf 943whlorq-62%
of 30( 5-%@%@?%&}%*HP?—“§|S¥ﬁépb§e§?‘%ﬂa‘%\g§r{$ﬁ%é§ﬂ%§|)-1,2,1%I§x§gf fz% & ey B
GC/ El - i Ly viy B¢ 3. cva@dpHeiiyl)- 11 D@) oxadzole1 7) | Hal 4G1 7
(23), %“WP%@'{@@Z’}?@% 1(;1’?, %3%22). o (o 1H), 7.92 (@, 1H), 772 (& TH).
(ppm): 8.99 (s, 1H), 8.57 (s, 1H), 8.49 (d, 1H), 8.19 (s, y 4 s A1) ’

3-(2-pyridyl)-S-(5-chloro-Z—methoxyphenyl)-1 .2,4-oxadiazole (B37)

MeO
@\(N\ :
=N \
N—O cl

15 |
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 mmotl) 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-methoxybenzoy}

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)-1,2,4-0xadiazole.

25 'H-NMR (CDCL), 8 (ppm): 4.00(s, 3H), 7.03 (d, J= 8.9 Hz, 1H), 7.42-7.47 (m, 1H),
7.50 (dd, J=8.9 Hz, 2.8 Hz, 1H), 7.87 (ddd, J= 1.4 Hz, 7.4 Hz, 8.2 Hz, 1H), 8.22 (d,
J= 8.2 Hz, 1H), 8.28 (d,J = 2.4 Hz, 1H), 8.84 (m, 1H).
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10 3-(5- Met hoxypyrid-2-yl)-5-(3-cyanophenyl )-1, 2, 4- oxadi azol e (B34) MeO N-O
CN Using the general procedure for the synthesis of 1,2,4-oxadiazo{§ﬁAR2m5
3-cyanobenzoyl chloride (79 ng, 0.47 mol) and

5- met hoxypyrid-2-ylam doxinme (79 ng, 0.47 mml) in 15 pyridine (2.5 m-)
were heated in a sealed tube at 175 C for 4 hours. Standard work up,

silica gel chrongt@gnapdw)-Sa23-diertlyotyphbnyidiZa-oxadiacoledBdBhnol af f or ded
59 ng (45 % of

3- (5- met hoxypyrid-2-yl)-5-(3-cyanophenyjep- 1
mz (rel. int.) 278 (M, 100), 4 { (16),
(17), 80 (12), 64 (5). 20 - AN
3-(2-Qui nol i nyl)-5-(3-cyanophenylYy-1, - oxadi azol e (B35) CN Using the
general procedure for the synthesis of 1,2, 4-oxadiazol es, 3-cyanobenzoyl
chloride (6872 E;Qetﬁéxy%ﬂiﬁia 28041800 11- Amolawhd aeated withsa Solution @f 488yhmol )
I n pyridine gg? .5 mMl) were heated in a sealed tube at 165 C for ?%Lpours.
St andar ehlggde (LS, mLr ef 2ydt @ dichidrpmathaneon3 enmahoand arfatadyl gmenaser N4
extraction (SPE) afforded 23.

4 209 f . i
3- (2 quilimstiiarmanides- c%wﬁem"?xag 1ﬁtlﬁeﬂ?%}x%fm% fegnperaiugg Lot AR5 T
: 8,62 391 06 : id8. 28 (d,
(22 B3 bPab FnghB oy Mln My iy b 20
3- (3-chl or o- Psingl kel qienpml hptopsautel-far yihy - Snfi®sisy afiopAehgxadiazoles, the 2.3-

)-1, 2, 4-oxadi azole 5 (B36) ci N-O CN Usin eneral .procedure, f t he
synt hes ﬂismihombzr,lwybﬂhl@rléz@Pésl’)’“éf-’cyléﬁ%&’f?g)ﬁﬁyeﬂﬁ%l’ el @prr{baff n%)§14’8i?rrml )

and 3- Cr\}vle(r)er %éaStéé rait flllgoge ng;[ q)fl ﬁ&ﬁ?g.d_s’%élyda%ﬁv%ﬁi L{Beal(l@ @ilﬁa”@el chromatography
10  afforded 120 mg (42%) of 3—(2-pyridy1)-5-(2,3-dimethoxyxyphenyl)-1,2,4—0xadiazole.

,oé\",e4- oxadi azol e: GC/ El - M5 gave
(56), 128 (7), 107 (21), 102

3-(2-pyridyl)-5-(2-chloro—5-methylthi0phenyl)—l ,2,4-oxadiazole (B39)

Cl
/ —
Q\«N\j@ -
N—O SMe

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 6xaly1 chloride was removed in vacuo to afford 2-chloro-5-methylthiobenzoyl
chloride. |

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

20  methylthiobenzoyl chloride and pyrid-2-ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL)

were heated at 115 °C for 17 hours. Standard work up and silica gel chromatography

afforded 250 mg (82%) of 3-(2-pyridyl)-5-(2-ch10r0—5—methylthiopbenyl)-1,2,4—0xadiazole.

'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, ]=2.4 Hz, 1H), 8.23 (dd,J=2.2Hz, 8.0

25 Hz, 1xH), 8.85(m, 1H).
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0.403 mmol ) in pyridine (0.5 nL) were heated in a sealed tube at 165 C for
22 hours. ~0 Standard work up and solid phase extraction (SPE) affqrﬁqm 7006
45.9 nmg (33% of 3-(3-chloro-

5-trifluoromnethyl pyrid-2-yl)-5-(3-cyanophenyl) - 1 2 4 oxadl azole. "H NWR
(CDC13), 6 (ppn) 8.99 (s, 1H), 8.57 (s, 1H), H}) 8.19 (s, 1H),
7.92 (d, |.H, 7.73 (gwyrm}y))-s -(3- phenoxyp enyl) -1,2, 4-oxad1azole (B40)
3-(2-pyridyl)-5- (5 chl or o- 2- met hoxyphenyl ) -1, 2, 4- oxadi azol e (B37) MeO N 15
N-O 5-Chl oro-Oanisic acid( V19, treated with a solution of
oxalyl chloride (1.5 nL of 2. rre, 3 mmol) and a catalytic
amount of N, N- dimethyl formam de. %heg reactoor\wds stirred at anbi ent
tenperature for 2 hours. The excess oxalyl chloride was renmoved i n vacuo
to afford 5-ghpipnexyheiBbibaxih enzopls, 200 aivhal) ivas. trmftmg/ltthhe sgbuti@nalf oxalyl
procedure for the synthesis of 1,2, 4-oxadi azol % © of N.N-
met hoxy okkozidy| (1chind: iode2 ah dn pliehlgromerhang; éoEE’Frsz) eHs A ﬁ%}?lyfﬂcrﬁ%ﬁ‘ﬁn i N

Elylr: di ne (1 gﬂf%mmr@égagﬁgt egcft&%tgr\%% dstlgrgﬁ%veljni%lﬁ%%'%@bleﬁi AR Sy MheltRcesand

3- (2- | ditaide. 25 ' H NVR
( céc;lg)yrf""%‘*? B B o 50 o 1)

g 3(23 Egd j aéﬁng'izthCZgSndrlaL prbedure gfpr (dd synrkesis HofHd, 2.4- %aﬂ&ﬂolss,zg‘iﬂi‘z 311H)

%ogaus m(epgsﬁpwg)awqyl shJ(O;_vld)s Wﬂf%ﬁ?ﬁ@ﬂ%‘?ﬂeﬁyﬂéxédﬁ%@é ﬁtn%%%?e ( e f
(0] enNZol C I (]

oxal yl C‘H‘Frﬁry}ﬁy &agezﬂfé g*a %%“‘?“8 m or StiRald &&t}&% ithited 120 13w

‘onet hane, nmol) and a catal ytic

anount of¢ j(%y&fLm§MEﬁmy@mﬂp1 2Thexacﬁmlamwh3esoildred at anbi ent
terrper ature for ours. The excess oxalyl chloride was renoved in vacuo
to afford 2, 3-di met hoxybenzoyl chloride. Using the general procedure for

the synthesis of 1, % (ﬂ:ﬂyﬁ?yil)a.é&%fi)senzéy'iﬁh&ryﬁ‘-l,2,4-oxadiazoie (B41)

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

15 treatedlwith a solution of oxalyl chloride (1.5 mL of 2 M in dichloromethane, 3 mmol) and
a catalytic afnount of N,N-dimethylformamide. The reaction was stirred overnight at

ambient temperature. The excess oxalyl chloride was removed in vacuo to afford 3-

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

20  benzoylbenzoy! 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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di met hoxybenzoyl chloride and pyrid-2-ylamdoxinme (137 ng, | mmol) in
pyridine (1 nmL) were heated at 115 C for 17 hours. Standard work uﬂiﬂﬂ@l%ﬁ
silica gel chromatography 10 afforded 120 ng (42% of
3-(2-pyridyl)-5-(2, 3-di met hoxyxyphenyl ) -1, 2, 4- oxadi azol e.
3-(2-pyridyl)-5-(2-chl oro-5-nethylthi ophenyl)-1, 2, 4- oxadi azole (B39) ci N-O
SMe 2- Chl or o- 53n@tRyiidyl)-FdBdmemiocs-metkpxyphenyhy 1, 2 droxafiazoles @?@at ed with a
solution of 15 oxalyl chloride (1.5 mgof 2 Min dichloronethane, 3 mol)
and a catal ytic amount of N N-gdgmgt hyl fohegeri de. The reaction was stirred
at anbient tenperature for 2 hqursg e Eggﬂ ss oxalyl chloride was renoved
in vacuo to afford 2-chl oro-5- -Nhylﬁb'obe'zoyhe chloride. Using the
general procedure for the synthesis of "1, 2, 4-oxadi azol es, the 2-chl oro-5-

20 met hyl t hi gt %5 ' nghi®YF419mé; Y M idRichictém@thand (M30hL) i n
pyridine (1 %ﬁ?&%\,\%@%"g‘%e og:tglﬁgﬁé ?%Fxlcg 1ou?(s. St andard wor(k up émd
silica gat rehe@matogeaniyn ofbkayidador2d0(1ng n(88#¢ Mfin dichloromethane, 3 mmol)
3-(2-pyridyl)-5-(2-chloro-5-nethylthiophenyl, )-1,2, 4-oxadi azole. ' H NWR

( CDGLS) s (ppaytic amams efaY, Apamelaygorngmadesy The ppaccpnayey S66eY vermight 3. go

ddd, J = 1.4 Hz, 7.4 8.2 Hz 1 Qe = \- 3
(dd, " 3" embies! ggiegiyre. iy gessy Gt phlofiog vl dehibygd oyl (Fg1ck 2 orbme

3- ( 2- PysifisthdxyRrehisyd REREMKPNeNyl ) - 1, 2, 4- oxadi azol e (B40) N-O

3- Phenoxybenzoic acid (214 ng, 1.0 nmmol) was treated with _a sol ution of
oxal yl  chl olUsieg (he. genatal proc@dmej for dine: Ryrshesisedthhded-ozadipanlys, dhe 2Premear yt i ¢
amount of N, N 5 di pet hyl fornam de, The.reacti was, stirfe =i gh t
anbi ent MeRFEPERAGY .Ch}?\Fll'@e é’%gaé%%'%%mw’gw&%én ’ %Ilﬁllé’%vlgcp%’;{’ﬁﬂgéagu%ﬂ“ 0
afford 3- ' i1fg othe i hitfagh
ynhest o ey BEREHa SRR 410 L CSaRRRT N ol O R A i toe
pyri d- 2siicanied QwitkedicARFormBthade) naffrded n4pymg dit4®) (af 3r(3-pyridyle-Sh@abretoin a
seal ed vial overnight at 110 C. Standard work up afforded 118 -(837 (@ of
3- ( 2- py mietlydxypberyd)-pRehoxgdineos;| ) HlNMR-@!%‘aﬁa)azfgl@ra}s B-#hide @r iS4

1H), 7.89 (m, 1H), 7.65 (m, 2H), 7.47 (m, 1H), 6.99 (m, 1H), 3.89 (s, 3H).

15 3—(2—Pyridyl)-5-(Z-chloro-5-(triﬂuoromethyl)phenyl)-l,2,4-oxadiazole (B43)
. cl

WAL e

2-Ch10ro-5—(triﬂuoromethyl)benzoic acid (224 mg, 1.0 mmol) in dichloromethane

(1.5 mL) was treated with a solution of oxalyl chloride (1.5 mL of 2 M in dichloromethane,

3 mmol) and a catalytic amount of N,N-dimethylformamide. The 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 (CDCls), &

_ (ppm): 8.87 (d, 1H), 8.56 (s, 1H), 8.25 (d, 1H), 7.89 (m, 1H), 7.78 (m, 2H), 7.50 (m,

1H).

-35-



3-(2-Pyridyl)-5-(3-benzoyl phenyl)-1, 2, 4- oxadi azol e (B41) 3-Benzoyl benzoic
acid (226 ng, 1.0 mml) in dichloronethane (1.5 mM-) was 15 treated with a
solution of oxalyl chloride (1.5 nL of 2 Min dichloronethane, 3 nmypIMARaAH0E
a catal ytic anmount of N, N-di nethylformam de. The reaction was stirred
overnight at anbient tenperature. The excess oxal yl_.chloride was renoved
in vacuo to af f or3d(BPytidylrSyBkhvifinorephenyhid.2,d%agiazele ral procedure
for the synthesis of 1,2, 4- oxadlazoles the £3- 20 benzoylbenzovl chl ori de
and pyrid-2-yl am doxi ne (137 rrg, in pyr|d| ne (1 m.) were heated in
a seal ed vial overnight at 110 St andar R up and filtration through
silica gel (with dichlororretha 0 ng (61 % of
3-(2-pyridyl)-5-(3- benzoyl phenyl™ 204 oxadifazol e as a white solid. "H
NVMR (CDC13), S (ppm: 8.85 (d, 1H) 8.68 (m 1H), 8.53 (dd, 1H), 8.23 (d,
1H), 8.07 (3 4l5)Triffio38benpvic 3ichd, (07170 g IO ml)zm)dxcmowngmn@@s ‘me) WAR

1006 3- ( 2- dyl)-5-(2-b th d | 0
aw 2 ACAC deniben oty e g R ot 2 S ARRIERE .S st it

t te |
et or brsat e auih o) Mv-Eirdehy g nbe 8*2*&%&%%&8 1o (AR, e, Blerflen? o010
The r ea&‘?{f’or | g@rﬁe\e;rﬁﬁﬁé edrlﬁV@Jceds%'bEaly’:ltchlm@dﬂf)wemtremwadebﬁvm toTaforéx3c€Ss

oxal yl s renoved in vacuo to afford 2-bronp- 5-nethoxybenzoyl
chl ori deiflusobenzbhkeciderids.al procedure for the synthesis of

1, 2, 4- oxadi azol es, the 2-pronp-5- t hoxybenzoyl .chlhori .

pyri d- 2-yl am r?Ee (gfﬁ?raﬁﬁ’deHWol ! rt}f'f: éwetﬁ? Of({lﬂzrﬁ'_'?gfdlgﬂ)\?\?es PRested in
a seale . ighe@BK Bignb)) | ihrmiridime (Ihmbygh
silica S“ ‘?‘Jv?nbt g‘?@%%@““ﬁ%%ﬁﬁ? o 4o i {

3- (?(')pyl’ule%”l)eafed(ﬂrhr @dﬁtdevxahva&nuglphany[lQ °C.2, Standardi weok aip apqd NiRa gel

gcﬁlﬁﬁh%ﬁggj@m ((mxthli,g 30% gguy sacet%]_q) in %?(énez a%?or&éﬁ IJSH?Iig ZS ‘?‘):’ o(°n§ (22H)
3 (2- Pyl dy! ?)55(3(25‘3{? ff?:%?op%eﬁ}li-'lfi,h‘%&?&fﬁi&lé’ by RGHRYIsbid. 2; 4- oxadi azol e (B43)

1IN-O CF?Y’r1 y

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

F
@\(N@
N-o [ F

’ 2,5,6-Trifluorolbenzoic acid (176 mg, 1 mmol) was treated with a sqlution of oxalyl
chloride (1.5 mL of l2 M in dichloromethane, 3 mmol) and a catalytig'amount of N,N-
dirﬁethylformmnide. The reaction was stirred at ambient temperature fo; 16 hours. The
excess oxalyl chloride was removed in vacuo to afford 2,5,6-trifluorolbenzoy! chloride.

20 A solution bf the intermediate 2,5,6-triffuorolbenzoyl chloride and pyrid-2-

ylamidoxime (137 mg, 1 mmol) in dichloromethane was stirred at ambient temperature for
0.5 hours. Silica gel chromatography afforded 151 mg (51%) of N-[(2,5,6-

trifluorobenzoyl) oxy]pyridine-2-carboximidamide.

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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2-Chl oro-5-(trifluoronethyl)benzoic acid (224 ng, 1.0 mol) :1n

di chl oronethane (1.5 nL) was treated with a solution of oxalyl chlpghgypzu[]ﬁ
(1.5 nL of 2 Min dichloromethane, 3 nmol) and a catal ytic anount o

N, N- di et hyl f ormam de. The reaction was stirred 20 overnight at anbi ent
tenperature.. The excess oxalyl chloride was renoved in vaguo . to afford

f2- chl ﬁr Exg'm@er & lsyanRgRtds B, 3-dnbettutall o, dasadiagpley fxoma agEhmidazolesocedur e
or the syn

hesi f 1, 2,4- di l es, t =chl -5
(trifluoromet ﬁ)s/: )Sb?éﬂ@oMetm(;gﬁP'lé@)z‘gﬁg'spﬁﬁd}g: é-zgc/‘{q‘&%‘g%&".]ﬁ@?)m? my, 1 mol)

in pyridine (1 nL) were heated jn a sealed.vial overnight at 110 C
Standard work up and filtrati o’ 2% thgoug
di chl oronet hane) afforded 136

lica gel (with
N -pyridyl)-5-(2-
chl oro-5-(trifluoromnethyl)phenyl)-1, 8-4- oxadi &%l e as a beige solid. 'H NW\R
CcDC13), 8 : 8.87 (d, 1H), 8.56 (s, 1H), 8.25 (d, 1H), 7..89 ,
(7. 78 (Zn 2H) ,(lfsgn%mc(dmicatigmg of Fti)%rrzlﬁv@hcnlm(#s §bi§’g|) et aé? 7. Weterodyiic ‘oriém. (Bes
3-(2-Pyridyl)-5-(3,4,5-trjfluor.ophgn -1.2,4- i @%1 Nee@ted

3, 2,5%@6; Z?é}?&bg‘n%‘i‘%o“a ‘H‘C‘%ﬁé‘?‘igéﬁg&%’%&m&?ﬁﬁ g?@lﬁlﬁlggorret %gﬁes (1.65 )
was treaued W-éﬁg&rﬁr@wf&%e ofi62xagy!1 Ghxheni siel (He Teadtionf strrad jay ambient

a

di chl oro hane, nd 5 a catalytic amount of N, N.digethylfor {n de.
The r eaqhinperatié itil rthecevoltioni ghttadvon” dinkidenteasainiel il e, q%ﬁe%’é‘i(ﬁ’&g‘g €
oxal yl chloride was renoved in vacuo to afford.3, 4. 5- i

chl or i deacylisiidegolenwagytheartzgatasy 888&1?‘851963"%%“‘5%’3‘%‘%%&656 %‘{é’upmm 36 he

1, 2, 4- oxadi azo] es,, t he .3 4 Lfluor lwaSHdaed @& g eeaction mixture to
oyri d- 2-5¢P%ﬂﬂ“d‘6%@#‘r‘f‘ea‘(rf§“7"‘§8‘,511ﬁ°qn’lrm|l)ugi°§ﬁg‘3ﬁ%wﬁe (1) 10 were heated in

a seg ed%r\é'ki ha@vtﬁé Njyaidazaib. 118 GoliGhandatlectediby fifration, iashedawih| water and
chr omat o rag y (wth 10-30% ethyl acetate in S%x 2@?. bf r?_d %x}dﬁ {@e.( 209 of
3-(2- pydiietyto affex38a 8s (32 %) Wb roraepxyphenyl)- 6@' r@ 'g’ ag’ R2OATTE solid.
3-(2-pyridyl);5- -trifluor eny! ) +4 ' e 1848), 195 (2), 149
2,5, 6-Tr ?@‘éﬂloﬂjl g@%{g—?\ﬁ zﬁ@?’%”?‘l%hr}gﬁ fSM )’_l\?g);}dztsraz(gt zd Wi ??1 ‘a sc()l)uti on
of oxal yl77y 133 (33), 119 (4), 106 (29), 78 (45), 51 (18). o

15 Example 5:. Synthésis of 3,5-disubstituted-1,2,4-oxadiazoles from esters

3-(Pyrid-Z-yl)-S-(2-hydroxyphenyl)-1,2,4—0xadiazole (B46) - .

HO
@\(”\
R VA
N—-O

Using the method of Korbonits et al., J. Chem. Soc. Perkin Trans. 1 (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
fbr 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—y1)—5—(2-hydroxyphenyl)-1,2,4—oxadiazole.
25
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chloride (1.5 nL of 2 Min dichloronethane, 3 mmvl) and a catal ytic armu&@
of N, N di nethyl formam de. The reaction was stirred at anbi ent tenﬂérMRu §
for 16 hours. The excess oxalyl chloride was renoved in vacuo to afford
2,5,6-trifluorol benzoyl chloride. 20 A solution of the internediate
2,5,6-trifluorol benzoyl chloride and pyrid-2-_ylam doxinme (1372 .ng, 1 mol)

i n di chl or orret hé-rébpmaidybti-(ﬁ-ddom-zdnﬂmﬁtphﬁé%ﬁp%f‘d)r"@éﬁ?f‘)le é"é) hour s.
Silica gel chromatography afforded 151 pg (51% of N-[(2,5, 6-
trifluorobenzoyl) oxy]pyridine- rboxi myeg@nj de. A solution of N-[(2,5, 6-
trifluorobenzoyl)oxy] pyridi ne- 2} caphoxiyid de (50 ng, 25 0.169 nnnol) in
pyridine (0.3 nm) was heated at IN5 Qfor haurs. Standard work up, and
silica gel chromatography, afforded 9.5 ng (20% of 3-(2-pyridyl)-5-(2,5,6-
trifluoropherpyl,)sm: axagdi I - ond65e XA Rie YUinniNntgyesi s of
3, 5-di substi {i‘%taesar_n%?%fa }}lgéhgilegy&%%m?%gzmﬁg%%ﬁm dazo:%s & ) ey

3- ( 3- Mephgapiorine Y135-H02; pynind)l 211%Xodivnx athoaide! (32 (488, Glemuenlhip ethanol
nodi fications of the method of Shine et al. (% terocyclic em (.1989)

5 26312820 pd) vwergdeated o refiuxp forol§ HP\&TSac%ataﬂctai yq?%,uma cyystafligation from (1
m.) was treat Wt h L -calb Fhithdazal 6 s A -ihe-
reacti orﬁlleﬁﬁr&gﬂ Org%r%ijléh f%gt g’ﬁwfjegg? [’Jfrk éﬁ%?ls((tjsﬁéﬂgigg%ﬁy %&%?é{ggr%oh

di oxi de ge&aesle (30 mn). The intermediate acylim dazole was then treated

wi th 3-nmet hoxybenzam doxine (166 ng, 1 mmol) and the reaction heated at
reflux for 1 hour. lce cold water was added to the reaction m xture to .0

B er bEargld 6: RSO0 s ey B3 SR Aol find ishtoiEhbBybridlshed
3- (3pmet hoxyphenyl )ﬁg(wj-gxmma HeyTRLl2o4 0k £diazolaB48®)0- 94 C, GJ El - M5
gave miz (rel. int.) 258 (N 100). 254 (17). 179 (2)'' 175 (2), 149 (77),

133 (33), 119 (4), 106 (29), 78 ( , 51748 15 Exanple 5: Synthesis of
3, 5-di substituted-1, 2, 4- oxadi azo{"es\\f r ogn -@. :
3-(Pyrid-2-yl)-5-(2-hydroxyphenylreyd, X 470x3dazol e (B46). HO N

N

-0

Using modifications from the procedure of Nagahara et al., Chem. Pharm. Bull.,
(1975) 23:3178-3183, a mixture of isatoic anhydride (163 mg, 1 mmol) and- pyrid-2- -
ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL) was heated at 115 °C for 17 hours.
15  After cooling the reaction, the mixture was diluted with 50 mL of dichloromethane and
washed with water and saturated sodium hydrocarbonate. The organic layer was dried over
sodium sulfate, filtered through silica gel and concentrated in vacuo. Recrystallization
from diethyl ether afforded 45.6 mg (19%) of 3-(2-pyridyl)-5-(2-aminophenyl)-1,2,4-
oxadiazole. |

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

H,N
@\(H/@
=" 4
N—-O Cl

In a similar fashion, 5-chloroisatoic anhydride (197 mg, 1 mmol) and pyrid-2-
ylamidoxime (137 mg, 1 mmol) in pyridine (1 mL) was heated at 115 °C for 17 hours.
25  Work up afforded 138 mg (51 %) of 3-(2-pyridyl)-5-(2-aminophenyl)-1,2,4-oxadiazole.
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N-O Using the nethod of Korbonits et al., J. Chem Soc. Perkin Trans. lR
(1982) 759- 766, a m xture of ethyl salicylate (200 ng, 1.2 mmol), 16 MAR 2006
pyrid-2-ylam doxinme (82.5 ng, 0.6 20 nmol), 21 % sodi um et hoxide (19.4 niL,
6 mnol) in ethanol (12nL.) was heated at reflux for 16 hours. After

cooling, the reaction mxture was diluted wth dichloronethane (50 nL) and
washed midrplet: eSymthesis af 2j4adisubgisuiednl Ayakaselss bonat e. The organic | ayer

was dried with sodium sul fate and concentr at in_vac Recrystal lization
fromdiethyl ether ZaBrgHerapbenyld-pauifing -)ﬁ—f,q-oxazofae (B30)

3-(Pyrid-2-yl)-5-(2-hydroxyphenyl) -1, 2, 4- oxadi azol e. 25 16 MAR 2006

3-(2-pyridyl)-5-(5-chl oro-2-hydfoxyphegnyl 2, 4- oxadi azole (B47) HONO C

In a similar fashion, nethyl 5-eh)l0rg-2 S %benzoate(372 ng, 2 mmol),
0

pyrid- 2-ylam doxine (137 ng, 1 mmol)5-®21 % sodi um et hoxide (32.4 nmL, 10
mmol) in ethanol 5 (20 nL) were heated _ at reflux, for urs. ar d
work up and Veimgy theaptocediresoff Ky cHiddt hi/l O&&h ’%frf%f%i%ﬁ @f‘%gﬁg&(%&a% of
3-(2-pyridyl)-5-(5-chl orqg-2- r e = ;i i Qas tRafedamp e 6:
Synt25nes§°§“%9r? g?%ﬂf’@ﬁﬁ%ﬁfﬁ%ﬁ@égf?@%o%%l}rg%%l eng-t?l%l?néjit%g?joi g ° ;nﬁydri des

3- (2- py5ifdrdbSr bR BOORIE MY knrdol? add MeatixazellvaeB4iB) se@ll NiaDaUstfg for

nodi fications fromthe procedure of Nagahara et al., Chem Pharm_Bull .,
(1975) 86 h3k%s- Bh8mixmrarives tiren exfoladsandothe SQWIQSJ'UW?%E“{“&‘@:@ lﬁg‘fac?co-n'nsbch)a ghd

pyrid-2- ylam doxine (137 ng, 1 1) i.n i.din £ afx_115
C for 1vhigmptegraphy pgipg 2 %fgg!epha%@)@ é%&%gﬁf’e‘?ﬁ%ea(fgrﬁr%?%?@?ﬁ’ﬂtzg Wit h
50 nL of, di chl or _And 1 was o t t at UM RS EODT),
hydr ocaFlb](?Fl%P?‘gpy%r%g&gﬁggln?Sﬂl %ﬁgﬁ%%r?éﬁﬁogﬂ}@pgggi um sul f at g@,j f :IE}) tered
t hr ogigh (§irhy: c8.a2eld, aM, @B @)D 8dlSi m,vHE)Y & .ORdny, 2&Dal7l.8Q & dH), 7.42 (m,

2H), 7.23 (m, 1H).

2-[3-Bromophenyl]-4—[pyridin-2—yl]-1,3-oxazole (B51)
/ —
_ \ NYQ\
N \ o) Br
15 In a similar fashion 2-bromoacetylpyridine (500 mg, 2.5 mmol) andl 3-
chlorobenzamide (1.2g, 6 mmol). in toluene (10 mL) was heated in a sealed vial at reflux
for 60 hours. Work up and silica gel chromatography using a gradient of hexane to ethy1
acetate afforded 50 mg (7%) of _2-[3—br0m0pheny1]—4-[pyridin—2-yl]—1,3-oxazole as a \_:vhite
solid. "H-NMR (CDCls), & (ppm): 8.60 (d, 1H), 8.34 (s, 1H), 8.30 (t, 1H), 8.00 (m, 2H),
20 7.80 (d, lH), 7.60 (dd, 1H), 7.35 (t, 1H), 7.23 (m, 1H).

2-[3-cyanophenyl]-4-[pyridin-Z-yl]-l,3-oxazole (B52)

4 \ 7/@
N\
N \ & CN

A mixture of 2-[3-bromophenyl}-4-[pyridin-2-yl]-1,3-0xazole (23 mg, 0.076 mmol)

25  and zinc cyanide (112 mg, 0.96 mmoi) in N, N-dimethylformamide (2 mL) was treated with
Pd(PPh3)4 (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-y1]-1 ,3-oxazole as
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fromdiethyl ether afforded 45.6 ng (19% of

3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4- oxadi azole. 20 16 MAR 2006
3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4-oxadi azole (B49) H2N Cl In a simlar
fashi on, 5-chloroisatoic anhydride (197 ng, 1 mmol) and pyrid-2-
yIameX|rre(137 ng, 1 mmol) in pyridine ( was heat ed 1 C.far 17
hours. , RBi¥sld.upH KR GEDCL3SS (mpng)518 % (@;m; 8.45 (s, 1H), 8.3 & el
3-(2-pyridyl)-5-(2-am nopheny oIe 6 MAR 2006 Exanple 7:
Synt hes(ns, 161),82.02-(di sdbst- g@ tﬁltneahi’, %-%M'az@ﬁez% 1H)

2-[ 3-chl orophenyl ] -4-[pyridin-2-yl]-1, 3-oxazol e (B50) 0 ci Using the
procedures of Kelly et al., J. Og. Chein., (1996) 61:4623-4633, a 5

sol uti og, l%gor Q% mkgy:hcyuﬁg.t@mlmoxﬁofesmml ) in toluene (5nmL) was
treated w orobenzam de (300 ng, 1.9 mml) and t@‘% ﬂ1xture heated in
a senl ed vi aI at reSJ[B»hvﬂmoxy;ﬁ@nYﬂr@r[W"dkmzmlkl@r‘é‘%‘é" dh cool ed and the
sol vent was renoved in vacuo. Silica gel chronmatography using a gradient
of hexane to ethyl acetate affofded
chl orophenyl ] -4-[pyridin-2-yl]- AR ad_a pale yellow solid. "H NWR
(CDC13), 6 3 (ppm: 8.62 (d, 1H), 8.36ds, 1H9H8.15 (m 1H), 8.00 (m 2H),
7.80 (td, 1H), 7.42 (m 2H, 7.23 (m 1H).

2- [ 3- Br onophenstirkeddsdipBon biipyriding-Ricathcydsoairapy chisgide B0 mg ol -gimmpland

(53" e e (50 46,5 et P AP RO,
hex LB L@W%Fwalg{g&l aﬁdeéﬂl i (J(Q%Lci‘ﬁ?gtlg%ﬁeby Tl Mektaregwadaliwedad

hexane
Of 21 ”Bphf‘dﬂi/ kdrn 6%6&&‘:‘6 iodbrighty| Thel s@ventarad eenanved inhvaceo. sBhe esidug NVR

1H), 8.34 , . 114) 1
20 7.80 v(dsckglgs:%ﬂ%)qd ﬁ‘x eah(qjdmeghqpe wag@g?\ylth :gq)ne a;'ldzgrl%(ﬁ,novi{%hhydrggs ggﬂlux%H)

213 Cyanlp%aten)f{elnova{ 8%/ {l{edslolvem ¥n Laé’ua%%%@ lb‘i’l fB2Aon with 10% ethylacetate in-
hexane afforded 200 mg (44 %) of 5-[3—hydroxypheny1]-3-[pyridin-2-y1]-1,2-0xazo]e as a

beige solid.

15
5-[3-cyanophenyl]~3-[pyridin-Z-yl]-l,2-oxazole (B54)

()~ L
N—J CN
A mixture of 5-[3-triﬂuoromethanesulfonylphenyl]-3-[pyridin—2-y1]-1,2—oxazole (98
mg, 0.26 mmol), KCN (230 mg, 4 mmol), NiBr2(PPhs)2 (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-y1]-1 ,2-oxazole as a white solid.
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\' N CN A nmixture of 2-[3-bronophenyl]-4- ridin-2-yl]-1, 3-oxazole (2

ng, 0.076 mmol) 25 and zinc cyanide (112 Engy 0. 96 n’m%l% in 16 P(ﬂARSZUDB
NN- di met hyl formamide (2 nl) was treated with Pd(PPh3)4 (74 ng, 0.064 nmol)
and heat ed overnight at 80C. Standard work up and chronatography afforded
6 mg (32 %9 of 2-[3-cyanophenyl]-4-[pyridin-2-yl]-1,3-oxazole as -39 16 MAR
2006 a Etabﬁaa)es‘pl sgmhebism {-GRGhajtutdi-0 Poriagoled (d, 1H), 8.45 (s, 1H),
8.38 (s (m 1H),8.00 (d, 1H, 7.80 (m 2H) 7.61 (t, 1H), 7.23
(5m[ 31E)d Exarrﬁle |8] SyFt hes:js of 3, 5-disubstituted-1, 2-oxazoles 5

- [ 3- hydr oxypheny pyri di n- flee (BS3) OH A

sol ution of pyridine-2-car bohy rzggﬁo%r%éﬁ"%c W e g300)rrg 1. gt Imrnr)F;j and

3- hydr oxyphenyl acetyl ene (760 ngy, (?_[4 g ina l:1 mxture of THE/ CH2C 2
(10 M) at O Cwas treated with trilethy 'ne (2 m, 1.45 g, 15 nmol). The
mxture was allowed to 3 warmto H@omytenperat ure overni ght. The sol vent
was renoved in vacuo. The residue wag dissolved in dichloronethane, washed
with brine and dried over anhydrous sodi um sul phate. Renoval of the

sol vent in vacuomfxxhteowest bya- d:trlmtobamzom vadid 1(!3"/5et By| addfat enmel), hek&ne

af forded 200 ng (44% of 5-[3-hydrox di n- 2-

23 a tbéngECIQbﬂy -arhoglignidg -(By/ yéngpﬁesr% Oqg % il'; w(?ﬂy]rd{ ‘J?(&)Q Z%|@%?BS4)
m xt ure

5- 3. 11 PO ARG 48 Vi) BemyiPgL SpRipsvia 0 4.5 PPy, 20 bie SOl a™ oy

0.26 mMgjjgered¥6i dnd3@e Mltrate dGEQ withi thlﬂ()Ri?béibxﬂm( @904111::1; TheOargamis! Solutignd

PPh3 20 (42 ng, 0.16 nmol) in acetonitrile d
powder (\@@ mhed BithmiplV sodivat hyssoganysulfate \K\l(sgo Hgét é re§g ‘E‘f“ fcag@%géc

Si |
o Ro00 ol el LAB0ES AndgprE tdd 38, fgﬁeug_?%@?a Dfad WaldhSAt oflr
CyanOph%mﬂ'dro;}s [n%'hhgbﬂl Sitatd add Aiteredz ofTe dHtrateWhad Gormehirgked in vacuo. The

crude residue was dissolved in ethanol (15 mL) and treated with hydrazine monohydrate

(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-chldrophenyl)-1 .2,4-triazole (B55)

@'\(“7/@
=N Q) o

N—N
.

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 mL).
The mixture was heated at 175 °C for 3 hours and then stirred overnight at ambient
temperature. Evaporation of the solvent in vacuo and silica gel chromatography using 1%
methanol in dichloromethane afforded 29 mg (11%) of 3-(2-pyridyl)-5-(3-chlorophenyl)-
1,2,4-triazole as an off-white solid.
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16 MAR 2006 Exanple 9: Synthesis of 3,5-disubstituted-1,2,4-triazoles

3- Chl orobenzhydrazide H2N ci 5 A mixture of 3-chl orobenzoic acid (016 MjR 2006
3.19 nmml ), 1, 3- diccycl ohexyl carbodiimde (0.72 g, 3.51 mmol),

4-di net hyl am nopyridine (0.04 g, 0.32 rnnol) in ethanol was stirred at

anbi ent tenperature for 1.5 hour. The white solid was filtered off and the
filtrate dil Bt(e@mdﬁ)-&(mml'hdmé4(tI@G°¥?1_(§.56}rhe organi ¢ solution was

washed with 1 N sodi um hydrogen sulfate (100, nlL), saturated sodi um
bi carbonate _J (100 nL), water (403 rrL)\J ne (100 nmL). The organic
phase was dried over anhydrous I'yaTSultate and filtered. The
filtrate was concentrated in vacud. Then crude'residue was di ssolved in
ethanol (15 nL) and treated with hydrazi me nonohydrate (0.46 mL, 9.58

mmol ). The resulting clear solution was stirred overni gpt a%i anbi gaﬁn( 0.5
t enper at ur e. 1Xhe singke tfadomyi kCyanepyridingHBnl & Bk eh?? ARBE) GOUPThHBER! (-

vacuo. Silica gel 15 chronmat ography. ,of e resj due i 3 in
di chl or ovesthahanmel pag doadepesghyiraide (%‘8&1 I 3’?>o%fﬁﬁ?ﬁ§’d$ﬁ£%{“5‘§“§?°;§d
white solid. 3-(2:Pyridyl) ~eC{] 13 -iddodhénly-1 ¥z ¢HteaZdbs 8 a NviteH Cl1
20 inﬁk{‘?{’&a‘%’%@%uéie(g%&f(%%Q%?Qﬁg?%pﬁgtj o lgwgmaz (13‘75) 3
28:2543-2(46, a solution of 2-cyanopyridine (0.1 nlL, 1.00 nmol) in

met hanol (5 nmL) was treated with sodium met.al ng, 0.30 nmml) and
stirred Example h6hAssays of rennd reeceptoy anta a this time, a solution

of 3-chl orobenzhyrazide (0.17 g, 1.0 mol) in met hanol (5 nm) was added

and the resul ti Eg sol utéosn heated at reflux for 3 hours. The reaction
mi xt ur e AEEoBHEE SHHEOME AT8Y i n vacuo, and the resulting yellow solid (100

ng) dissolved in toluene (2 nm.). The m xture was heated at 175 C for 3
hours and t heprigdary h@ebcgweesunugdstwere paeired from by & Sprageg By F8RUBt

t he solvent in vacuo and silica gel chr ogr aph i.hg A t{ | 4 N
di cHioor owsitgh ameodifitasiogeef M@I%(MI%P ¢ alo? @et‘%{sﬁﬁ%dﬁ@s-#ggﬁ?%?%r g%ﬁse)'nﬁ’) -

brief, primary cultures were plated on poly-L lysine coated flasks in Dulbecco’s modified

pnd

-

=

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 botton 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 2 4
uM 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
CaClz, 0.422 mg/ml NaHCOs, 2.4 mg/mi HEPES, 1.8 mg/ml glucose and 1 mg/ml BSA

25  Fraction IV (pH 7.4).
FLIPR experiments were done using a laser setting of 0.800 W and a 0.4 second
CCD camera shutter speed. Each FLIPR experiment was initiated with 180 pL of buffer

present in each well of the cell plate. A 20 pL addition from the antagonist plate was
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1,2,4-triazole as an off-white solid. -41 16 MAR 20

i : 06
3-(2-Pyridyl)-5-(3-iodophenyl)-1,2;4-triazole (B5 I m

yl) , 2; 6) Hin a sinilardb 0
2-cyanopyridine (0.15 nL, 1.53 nmol), sodi um net al)(10.5 ny, O.Zg %ﬁ)@)ﬁn

and 3-iodobenzhydrazi de (0.40 1.53 mol
chr onat ogr aphy, 210 ng (40% of ) afforded, after work up and 5

3- (2- PYFdiWeh 15~ 4 301,00 aRfigsy Fomil th2, aohist alatd. e Adter zaclhpdditio uo

i\(s): Assays o?% oup }ilzL recept orr ant aag;ggni s'tP act(:a' Yi tr t roc1 tgg]pqsﬂ' rE%ié%ﬁ ©

A ?gyugﬁ%g%r yanistmplegt ¥ cies iateb speqnd B’_{‘%_ﬁ%llse% IPY%%A@-g 6%91) &1 é{ R

3" Neur oenai ckespopiy west daesaeg, 2 (BB arAN AERCHE B ALpoL Ml U e,
pl ated on.poly-L |lysine coated fl asks in Dul becco' s nodifi reé Cléazglure'ez e

nedi um PBVEM) “containing fetal calf serum (FCS)
_ . After 6 _days, |
cul tares  WeRE,siGk deteonatiohgveramads ronpdatatabéaingd &iost §rpogrg qo%gemration

astrocyte-defined di Al I ni
The. exprepensrmufesiGRIAPeC MRS Sepifate, D808y CRE Vo Sbarbbsafbest’ ©

b cbonss 10 e e an okl BEQU foRGhOpR. NATkABkE: blickdihe apcmist

_ ! Oof neasur enment [ Ca2+]'s nobilization as
Ere :\é |e 3u§hm‘1)e&%§s‘%£si gglﬁlaqiwt hta@h\lzahge tr)éls%ﬁée. of-tre #HoniR chalengsi B 14 6pEllyner e
: -D e coated clear bottom 96-wel | |lates with b
Zbdeﬁ ancelBral tisisameplateCa2+] i nobi | i zati on was perfor Pred 3 days fo: ?g\ifvi ng
the gromh factor up-regulation. Cell cultures in the 96-well plates

were | oaded w M sol uti on of acet ox
X ynmet hyl ester form of the
BI g?@;s@%i%ﬁfrﬁﬂw@&t 4| uo-3 (Mol ecular Probes, Eugene, Oregon) in
. opluronic. Al assays were perfornmed in a buffer containing 127 niv
2

NaCl, 5 mM K - i
NaHCCB, 2. 4 %Fﬁz ﬁggg ]e%%egﬂné%?}&g?‘ Egglg’cﬁém?hﬁ%kg%ﬁm%mgg?i1::16 IV

o0, 4 e it er._spoett " Each FhIPR ensityref 160, W058* Wand
with 180wkl of Coliagesy I-coated 96-well black, clear B2G 0 A ERSERSE DIBRhs o1 Sn DMEMAT ed

15  supplemented with 10% FBS (Hyclone). . ' : :

On the day of the assay, tissue culture medium is aspirated from the wells of a plate -
and 80 uL 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’*-semsitive dye, Fluo-3 AM (Molecular Probes) and 0.025% Pluronic .

20  (Molecular Probes) is added to each well. The plate is then incubated in the dark. for 1
hour at room temperature to efficiently load the cells with Fluo-3. At the end of the
incubation, extracellular Fluo-3 is removed by washing the plate with Assay buffer. Assay
Buffer is added back to each well (final volume = 160 pL) prior to beginning the assay.

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

25  setting at 0.8 Watts. At a time of 10 seconds after initiation of the assay, 40 pL of Assay
Buffer containing 62.5 pM test substance and 2% DMSO is added to the 160 pL of Assay
Buffer in each well of the plate to yield a final concentration of 12 pM test substance and
0.4% DMSO. At a time of 75 seconds after initiation of the assay, 50 pL of Assay Buffer
containing 6 mM CaCl: is added to the 200 pL present in each well to yield a final Ca**

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

fluorescence intensity (excitation A = 488 mm / emission A = 510 nM) is monitored at
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present in each well of the cell plate. A 20 L addition fromthe antmnzi&t
plate was -42 16 MAR 2006 followed by a 50 .tL addition fromthe adcﬁ t20

pl ate. After each addition the fluorescence signal was sanpled 50 tines at
1 second intervals followed by 3 sanples at 5 second intervals. Responses

were neasured as the peak height of the response wthi np%he 32 | e (Bgrri od.
5 EC50/ Td®@nHEMERiCAAS Hﬁg‘lﬁ'@g‘é theaa¥s2y PERPULP NGBS HECH oM ’Q/gﬁgﬁl Ab
concent :{%66&1 response curves (CRC) performed in duplicate. Agonist CRC

1 . .
were generated by scaling all responses to the nmaxi nal response observed
for the plategy vt aganisghtidh 0K, Di-dxaeiaggeniislosed bl endeigmeedntBAE] (szed t o

t he average response of the agonist challenge in_14 contr ol s .on ghe
sane pl Exempletd)Chmi pGIGRSHRIS: pE4A M ingelayontk CaRAmEd Ry 3@?&!"2&? HYUE R

chi neri NG URSd. r ecept or al ,cell lin Ghsas e

ol atba 331 ANLPE Hk ngpersoatah GRS oG bfting d Bt R EaRR e ¢
Col | age el:'lgx%?rgn?éj 7?%3@&&&8‘ RCke_eGhiftentdoh HRMBRANCIUR BebimeraDvakens 00 i n
DVEM 15 suppl enmented wth 10% FBS (Hycl one). On the day of the assay,

ti ssue eujutwrlelsndi bm dsphypd imtreabed potenth @nvibe Inativé nzGlyRat eeceptat BTh BN of
Assay Buffer (Assay Buffer is: 20 nM HEPES, 146 nMNad, 5 mMKC, 1 nV
MyCh, 1lamvelerf 74DMy/mi BSA, 1 ng/m gl ucose, pH 7.4) suppl enented with. 6
M of the Cat fssensii.tyve e lWQ= 3. FonBY n

Pl uronic 20 ZTI@%I g@ﬁ{‘tao\rﬁ Hﬁ%ébgg%: qégna%‘%%bg%g \Kaélﬁl ?H’S}ﬁé‘% gltge{i%g&? ?1et(r)1

i ncubat eepresentdiive daiodirhéits Hesdibetl Abve. 0Those BRidledtinrthe taot will iredognizk yhitoad
the cells with Fluo-3. At the end of the incubation, extracellular F|uo-3
i s renpwedowymaaifichiinstan bsimaade tnj the PSRN HAIUOEWithQus doparfipg £xm ?hf SRled
back to _each wekl %él nal volume = 160 L) prior to beginning the assay. The
pl ate i ¢ 55UEd APl a FLI PR robotic device (Mol ecul ar Devices) with the

| aser 25 setting at 0.8 Watts. At a tine of 10 seconds after initiation of
the assay, 40 .tL of Assay Buffer containing 62.5 Mtest substance and 2%
'DMSO is added to the 160 L of Assay Buffer in each well of the plate to
yield a final concentration of 12 Mtest substance and 0.4% DVMSO At a
time of 75 seconds after initiation of the assay, 50 L of Assay Buffer
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containing 6 MM CaCl2 is added to the 200 L present in each well to yield a
final Ca 21 30 concentration of 2.0 mMM and a final concentration Oflﬁtf'ﬁ\it 06
substance of 10 TIM Relative fluorescence intensity (excitation ?, = 8229
run / emssion k = 510 nM is nonitored at -43 16 MAR 2006 rel evant tine

interval s throughout the assay period to neasure receptor activation and/or

inhibitiop. By way of illustration, a 1,2, 4-oxadiazol e disclosed above,

desi gﬂgﬁgﬁ_‘.@l (see Exanple 3), had an I C50 value of 43 nMin relation
to CaR/ md uR3d and an I Cso value of 5 121 nMon the native receptor,

n3d uRsa. A corresponding 1,3 oxazole, designated "B52" (see Exanple 7), was
found to be equi potent on the CaR/ ' md uRso chinera, with an I Cso val ue of

45 nM but displ ayed increased potency on the native md uRso receptor, with
an | Csp val e dpolfid 8kctddgolgiventi on thus has been disclosed broadly and
illustrated in reference to 10 representative enbodi nents descri bed above.
Those skilled ia elkemppundgfiformaleddni ze that vari ous nodifications can be
made to the present invention wthogt departing fromthe spirit and scope

thereof. 16 MAR 2006 WE CLAF 1L7A o sel ected froma) a conpound of
Formula 11: Ar' Y -Z where ein\X and/Y are N, ZisO Ar' is 2-pyridyl and

n
Ar2 is phenyl, wherein at | east e of the Are and Ar 2 npieties are
substituted with one or nore noi T sel ected fron{lhe group consisting of
-F, -, .- Br v N - SOR, -SO2R, -SO2NRR , -000R, -OCONRR , -NRCOR ,
 NrocoRYPErER Y e g BN R AOR -CHORR, -CH2(CR), and -R
Zis O,

Ar' is 2-pyridyl and Ar? is phenyl, wherein at least one of the Ar' and Ar® moieties are
substituted with one or more moieties selected from the group consisting of -F, -C], -Br, -1, -SR, -
SOR, -S\O;R, -SO,NRR/, -lOC"OR, -OCONRR', -NRCOR', -NRCO3R', -CN, -CO;R, -CONRR', -
C(O)R, -CH(OR)R', -CH3(OR), and -R;
wherein R or R' is selected from the group consisting of H, CF3, C;-Cyp alkyl, cycloalkyl,
alkyl-aryl, heterocycloalkyl, ary] and where R and R' may ccmbine to form a ring, ‘
with the proviso that the compound is not 3-(2-Pyridyl)-5-(2-chlorophenyl)-1,2,4-
oxadiazole, 3-(2-pyridy!)-5-phenyl-1,2,4-oxadiazole, or 3-(2-Pyridyl)-5-[3-
(rifluoromethyl)phenyl]-1,2.4-oxadiazole; or
b) 3-(2-pyridyl)-5-[3-(triﬂuoromethoxy)phenyl]—I,2,4-oxadiazole,
3-(2-pyridyl)-5-(2,3-difluorophenyl)-1,2.4-oxadiazole,
3-(2-pynidyl)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole,
3-(5-fluoropyrid-2-y1)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole,
3-(5-methoxypyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole,
3-(2-pyndyD)-5-(3-nitrophenyl)-1,2,4-oxadiazole,
2-[3-chlorophenyl)-4-[pyridin-2-y1]-1,3-0xazole,
2-(3,5-dichlorophenyi)-4-(2-pynidyl)-1,3-oxazole,

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



wherein Ror R is selected fromthe group consisting of H CF3, Cl1-C o

al kyl, cycloalkyl, alkyl-aryl, heterocycloa.lkyl, aryl and where R and R
may conbine to form a ring, with the provi so that the conpound is rKFBMARZWﬁ
3-(2-Pyridyl)-5-(2-chl orophenyl)-1, 2, 4- oxadi azol e,
3-(2-pyridyl)-5-phenyl -1, 2, 4- oxadi . azole or 3-(2-Pyrid),l)-5-[3-
trifIuoronethyl)phenyl)-1,2,4-oxadiazole; or b)
(2-pyridyl)-5-[3-(trifluoronethoxy)phenyl]-I ,2,4-oxadiazol e,
(2-pyridyl)-5-(2,3-difluorophenyl)- |.2.4-oxadiazol e,
-(2-pyridy])-5-(3, 5-di mret hoxypheny])-1, 2, 4- oxadi azol e,
-(5-fluoropyrid-2-yl)-5-(3, 5-di met hoxyphenyl)- ] , 2, 4-oxadi azol e,
-(5-n-iethoxypyrid-2-yl)-5-(3-cvanophenyl)-1, 2, 4- oxadi azol e,
-(2-pyridyl)-5-(3-nitrophenyl)-1, 2, 4- oxadi azol e,

[ 3-chl orophenyl ) -4-[pyridin-2-yl]- | ,3-oxazole, 2-(3,5-di

| oropher,),])-4-(2-pyridyl)- 1| ,3-oxazol e,

3-chl oropheny])-4-(2-p),ridyl)- 1, 3-oxazole, 16 MAR 2006

3- et hoxyphenyl}(%mémopyphcdyll) )4-(2+pypﬁybé<16:toiaple

XUt Gor ophir Satpb - o8 Sefanre,
3- net hyl phenyl )2-ek(rmuawphdxyd1)-4 l2-§y@d(ya¥®1390xazale( 3-trifluorom
gxgpg.e? Ytér gpﬁi?n&y l%kp@ew} 4&%11@;"'@%1&%?1@

S5-di fl uorophen J%ﬂﬁbfo%‘id@ﬂcf\ygb{ény)) 4- 22 pfﬂd%%)a? Qlcﬁazo]e

2,
3,5-difl uorophen % oxazol e,
3- cyanopheny]) 24&( dqéyapmgpx)ﬂ)ﬁ @xraéyd) &.3-0xpzplg;

e noxypheny| ). 4 B} o B 17 9ls8omazgie( 2: 3- i chor opheny
chl or o- 5- cyarﬁe(ﬁtﬁednﬁhl))m@h@iédbé -(2-petydyl}-1,3pxaxalz0l e,

4
3-
3-fl uoro-5-cyanophen /h)-ql. 3-oxazol e,
3-chloro-5-fl ugir@bﬂgxcf}%h)en}ff %2(9 ang{vjl;,ll’%z-) az,gg-’ oxazol e,
3-cyanophenyl) -24(3(ﬁdlm}lmxgplyﬂmd-llzem))rid]yl)SI,aaoaczmle,,
2-(2,3-dichlorophenyl)-4-(2-pyridyl)-1,3-0xazole,

oy 1

t

I\)I\)I\JII\)\I_—‘ICIJ'II\)NI\)I\)('D NI\)I\)I\JNO I\)(DCA)UJCD(IJOCP"‘
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-
-
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h
-
- (
-
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-
-
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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-oxazcle,
2-(3-cyanophenyl)-4-(S-chloropyrid-2-yi)-1,3-oxazole,
2-(3-cyanophenyl);4-(S-ﬂuoropyrid-?-yl)—1 ,3-oxazole,
2-(3-cyano-5-fluorophenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
2-(3-cyanophenyl)-4-(3-fluoropyrid-2-yl)-1,3-oxazole,
2-(3,5-dimethoxyphenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
2-(3-cyanophényl)-4-(5-methoxypyvid-2-y] )-1,3-oxazole,
2-(3-cyanophenyl)-4-(3-chloro-5-trifluoromethylpyrid-2-vi)-1,3-oxazole,
2-(5-chloro-2-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(2-chloro-5-methylthiophenyl)-4-(2-pyridyl)-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-yi}-1,3-0oxazole,

2-(2,5.6-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole,
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2-(1'-cyanophenyl ) -4-(5-fluoropyrid-2-yl)-1, 3-oxazol e,

2- (3-cyano-5-fl uorophenyl)-4-(5-fluoropyrid-2-yl)- | ,3-oxazol e, 16 MAR 2006
2- ( 3-cyanophenyl ) - 4- (3-fl uoropyrid-2-yl)-1, 3- oxazol e,

2- (3, 5-di net hoxyphenyl ) -4-(S-fluoropyrid-2-yl)-1, 3-oxazol e,

2- ( 3- cyanophenyl ) - 4- (5- net hoxypyri d-2-y1) -1, 3- oxazol e,

2- (3-cyanophenyl )-4-(3-chloro-5-tiifluorornethyl pyrid-2-vl)-1, 3-0x.azo]e,
2- (5-chl or o- 2- net hoxypheny] ) - 4- (2- pyri dyl ) -1, 3- oxazol e,

2- (2-chl oro-5-rnet hyl t hi ophenyl )-4-(2-pyridyl)- ] ,3-oxazole,

2- (2- brono- 5- net hoxyphenyl ) -4-(2-pyridyl)- | , 3-oxazol e,
2-(2.5,6-trifluorophenyl)-4-(2-pyridyl)-1, 3-oxazol e,

2-{3-chl oropheny]]-4-[pi iidin-2-yl]-1, 3-o0oxazol e,
2-(2,5.6-trifluorophenyl)-4-(2-pyridyl)-1, 3-oxazole, -46 16 MAR 2006
2-(3-nitrophenyl)-4-(2-p~Tidyl -1, 3-oxazol e,

2-(3-"1-4-(2-pyridyl)-1, 3-oxazole, or a pharmaceutically acceptable salt
thereof. 2. The conmpound of claim1l, wherein Are is substituted with one or
nore noieties selected fromthe group consisting of CF3, d, F, Br, CH3
SCH3, and CN. 3. The conpound of claim1l, wherein Arl is substituted with
one or more noi et Rs-niteophendit4-Rrondyhb3yraRic.consi sting of COF3, F. and O .
4. A conmpound of al C pein | cted fromthe group

consi sting of 3-(g(°pb32r)%8’§/kise$*@4 @r@?gp@hllﬁfo ogﬁy )-1; 2, 4- oxadi azol e,
3-(2-pyridyl)-5-( Bphkﬂxmapitehy]ac)c-eﬁt,aﬂlclkaltd')mchfazoI e,
3-(2-pyridyl)-5-(3-nethyl phenyl)-1, 2, 4- oxadi azol em 3-(2-pyridyl)-5-(2, 5-
di tl uorophenyl)-1, 2, 4- oxadi azol e,

3-(2- pys.i dyl Thécémdp Gl d°f|clthpb.ﬂtheirDAﬂ.’ i2 substiraet withbre oBmE:- moieties selected

dyl ) 5-(3- h 2, 4
2 by tuyhs géﬁ%ggs%?ra#f#%pﬁh Ry P 0 Se Bt ol .

3-(2-pyridyl)-5-(3-chl oro-5-cyanophenyl)-1, 2, 4- oxadi azol e,
3-(2-pyridyl)-5-(3- fluoro-5-cyanophenyl)-1, 2, 4- oxadi azol e,
2- pys.i d), The Berﬁﬁemidlafrctanﬁ -1f hﬂnexeuphelnylsbe]tltutZd ithmoadi awet Boieties selected

3-(

3 (5- 1 BoropS v c2tyAE ¢ BRI heny1 )L 1 2, 4- oxadi azol e

3-(5-fluoropyrid-2-yl)-5-(3-cyano-5-fl uorophenyl)-1, 2, 4-
4. A compound of claim 1, said compound being selected from the group consisting of 3-(2-
pyridyl)-5-(3,5-dichlorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-chlorophenyl)-1.2,4-
oxadiazole, 3-(2-pyridyl)-5-(3-methylphenyl)-1,2,4-oxadiazolem, 3-(2-pyridyl)-5-(2,5-
difluorophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3,5-difluorophenyl)-1,2,4-oxadiazoie, 3-(2-
pyridyl)-5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(2,3-dichlorophenyl)-1,2,4-
oxadiazole, 3-(2-pyridyl)-5-(3-chloro-5-cyanophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl}-5-(3-
fluoro-5-cyanophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3 -chloro-5-fluorophenyl)-1,2 4-
oxadiazole, 3-(5-chleropyrid-2-y1)-5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(5-fluoropyrid-2-yl)-
5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(3-flucropyrid-2-y1)-5-(3-cyano-5-fluorophenyl)-1,2,4- |
oxadiazole, 3-(3-fluoropyrid-2-yl)-5-(3-cyanophenyl)-1,2,4-oxadiazole, 3-(3—chloro-5-
triflucromethylpyrid-2-y1)-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-trifiuorophenyl)-1,2,.4-oxadiazole, 3-(2-pyridyl)-5-(2,5,6-
riflucrophenyl)-1,2,4-oxadiazole, 3-(2-pyridyl)-5-(3-bromophenyl)-1,2,4-oxadiazole and

pharmaceutically acceptable salts thereof.
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oxadi azol e, 3-(3-fluoropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4-oxadi azol e,
3- (3-chl oro- 5- | 15 MAR 2008
trifluoronethyl pyrid-2-y])-5-(3-cyanophenyl)-1, 2, 4-oxadi azol e,
3-(2-pyridyl)-5-(5-chloro-2 nethoxyphenyl)-1.2,4-oxadi azole, 3-(2-p)rrid,
-1)-5-(2-chloro-5-nethylt];iophenyl)-1,2,4- oxadiazole, 3-(2-pyridyl)-5-(2;
5,6-trifiuorophenyl)-1,2,4-ox adiazole, 3-(2-pyridyl)-5-(2,5,6-
trifluorophen),l)-1.2, 4-oxadi azol e,
3-(2-pyrid),l)-5-(3-broLnophenyl)-1, 2, 4- oxadi azol e and pharnmaceutically
acceptable salts thereof. 16 MAR ?.f1 06 5. A pharmaceutical conposition
conprising a conpound selected from a) a conpound of Fornmula 11: Are Are
Z wherein X and Yare N, Zis 0; Are is 2-pyridyl and Are is phenyl,
and vvher5e| N A ph&astetias @mpbiigoMtdmmishgy cainpiungtlesedfiem:substituted with
one or nore nnletles selected fromthe group consisting of -F, -C. -Br,
1. -SR - SOR 2L gegrpovmtoiirmulalbioor ~- OCONRR , - NROCOR , - NROO2R, - CN,

-C2R, -CONRR', - (OR -CHORR X-CH(OR), and -R wherein Ror R is
sel ected fromthe group coldistd o , C-Co alkyl, cycloal kyl,

al kyl -aryl, heterocycl oal kyl, aryl where R and R may conbine to forma
ring, with the proviso that the ondls not

3-(2-Pyridyl)-5-(2-ch.|orophenyl)-T, 224 oxadi azol Mor
3-(2- PYKNL]-%YA%XE&\,{&,?% 1y f | uor onel hyl ) phenyl ] -1, 2, 4- oxadi azol e; or b)

3-(2-pyri U|fluoronethoxy)phenyl] 1, 2, 4- oxadi azol e,

3-(2- py#idgs)-5-(2,3-difl uorophenyl)- 1 , 4- oxadi azol e,

3-(2py|dl ok .0 I

2 B b R s ol oA s o
3-(5- rret\bm;mgd with2ny b) mbre(Boicyarsolotied From) ﬂm,gmw-conadnra;z@l -€, -Cl, -Br, -1, -SR, -
{2 AR e ofoieh Dl o o com. com
2- (3, 5- Gi(OL COPRIFNRI, )CH;(O&-),rhynﬁl Byl ) -1, 3- oxazol e,

2-(3-chlor Oph lglyelm R or§{2 {ecteg ﬁ)om tlhe group coxzxsoxlstmg of H, CF;, C;-Cyp alkyl, cycloalkyl,

. alkyl-aryl, heterocycloalkyl, ary] 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}-'l ¥2,4-
oxadiazole, or 3-(2-Pyridyl)-5-[3-(triflucrometihyl)phenyi]-1,2,4-oxadiazole; or
b) 3-(2-pyridyl)-5-[3-(rifluoromethoxy)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-y1)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole,
3-(5-methoxypyrid-2-¥1)-5-(3-cyanophenyl)-1,2,4-oxadiazole,
3-(2-pyridyl)-5-(3-nitrophenyl)-1,2,4-oxadiazole,
2-[3-chlorophenyl]-4-[pyridin-2-yl}-1,3-0xazole,
2-(3,5-dichlorophenyl)-4-(2-pyridyl)-1,3-0xazole,
2-(3-chlorophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(3-methoxyphenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(2-chloropheny!)-4-(2-pyridyl)-1,3-oxazole,

2-(3-trifluorophenyl)-4-(2-pyridyl)-1,3-oxazole,

48-



2- (3- met hoxyphenyl ) -4-(2-pyr idyl)-1, 3-oxazol e,

2-(2-chl orophenyl )-4-(2-pyridyl)- 1,3-oxazole, 2-(3-1rifluoroph 16 MAR 2006
enyl)-4-(2-pyridyl)-1,3-oxazole, 16 MAR 2006

2- (3-met hyl pheny))-4-(2-pyridyl)-1, 3-oxazole, 2-(3-tri

f | uor onet hoxyphenyl )-4-(2-pyridyl)- | ,3-oxazol e,

2-(2,3-di fluorophenyl)-4-(2-pyridyl)- | ,3-oxazole, 2-(2;

5-di fl uorophenyl)-4-(2-pyridyl)-1, 3-oxazol e,

-(3,5-di fluorophenyl)-4-(2-pyridyl)-1, 3-oxazol e,

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

3, 5-di net hoxyphenyl ) - 4- ( 2- pyrldyl) 1, 3-oxazol e,
2, 3-di chor ophenyl )-4-(2-pyridyl)- | ,3-oxazol e,
3-chl or o- 5- cyanophenyl ) - 4- ( 2- pyrldyl) 1, 3- oxazol e,
3-fluoro-5-cyanophenyl)-4-(2-p),ridyl)- 1 3- oxazol e,

3-chl oro-5-fl uorophenyl)-4-(2-p),ridyl)- | ,3-oxazole,
3-cyanophenyl ) -4-(5-chl oropyrid-2-yl)- | ,3-oxazol e,
3-cyanophenyl ) -4-(5-fl uoropyri d- 2- 3-oxazo] e,

3- cyano- 5- fIuoﬂdﬁheﬂ?ymhﬂﬂdb4{1Hbm%ﬁgﬂﬁdDﬁl YF) - 1. 3- oxazol e,
3- cyanophenyl) - 4 'ﬂ 113

3, 5-di net hoxypl‘i ;1 é%&fﬁﬁx l’;e%vl% 4\[ éld)i))rg)b%%}ggzol e,
3-cyanophenyl) 24(2(3Sda|fﬂabﬁmphgmw 4-62 ﬁvxydi))l)—ﬂ S:@apazol e,

3-
5-

cyanophenyl hl or J1uo hy| Lid-2-yl)-1,3-oxazole,

c%l org 2- ?lre% defpﬁi ?‘BWPECWU(%( p%’%’?ﬁ’;“ % gg]o’lxazol g - nae
2- chl or o- 5- et by(htm,gpfa@pyéﬁylm-(zppxydyl)iyﬁ)emé}e,oxazoI e, 2-(2-brono-5-m
0 henyl )-4-(2 ri
X¥p6 t?l?luoﬁé éﬁ??%ﬂﬁ“éi4d§ﬂW8§¥Q]k g ol e,

2

3-cl: I or ophenyb] 4 higyeitdtyPhetiyy)4- 2] xi’dy%xﬁz@r@zolc
L. 5 6- t|f|uorolgheny‘{ig}}é|i Zﬁh y» fd J- oxazol e,
3-

ni t rophenyl) 742@2dlp§]prqp}apnvl]-4 (é_pa;@ﬁ&l}ﬂea oxazole,
| - bromophenyl ),- 4- § 5B din¥fhendl) - @X3ARYH- 1, Roxazole,
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,

t
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2-(3-cyanopbenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
2-(3-cyano-5-fluorophenyl)-4-(5-fluoropyrid-2-yl}-1 .3-oxazole,
2-(3-cyanophenyl)-4-(3-fluoropyrid-2-yl)-1,3-oxazole,
2-(3,5-dimethoxyphenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
2-(3-cyanophenyl)-4-(5-methoxypyrid-2-y})-! ,3-oxazole,
2-(3-cyanophenyl)-4-( 3-chloro-S-trifluoromethylpyrid-2-yl)-1,3-oxazole,
2-(5-chloro—_?-methoxyphenyl)-4—(2-pyridyi)- 1,3-oxazole,
2-(2-chloro-5-methylthiophenyl)-4-(2-pyridyl)-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-yl]-1,3-oxazole,
2-(2,5,6-trifluorophenyl)-4-(2-pyridyi)-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;



a pharmaceutically acceptable salt thereof; 16 MAR 2006 and a

phar maceutical |y acceptabl e excipient. 6. The conposition of cIaimeMRZMB
wherein Ar 2 is substituted with one or nore noieties selected fromthe
group consisting of CF3, d, F, Br, CH3, CN, and SCH3. 7. The conposition
of claim5, wherein Arl is substituted with one or nore noieties selected
fromthe group consisting of CF3, F, and C. 8. Use of a pharmaceutically
accept abl e anount of a conpound selected from a) a conpound of Fornula II
X Ara Y-Z wherein X and Y are N ZisO Ar' is 2-pyridyl and Ar2 is
phenyl, and wherein at least one of the Ar' and Ar 2 noieties are
substituted with one or nore noieties selected fromthe group consisting of

-F, -O) ang %aﬁn%ccuﬁgﬂiy acc lee Bt - SO2NRR , - OCOR, - OCONRR', - NRCCR',
-NRCO2R, -CN, -CO2R, - R, - OR -CHOR R, -CH2(OR), and -R
wherein Ror R is selected fromthe group consisting of H CF3, C-CO
al kyl, cycl oal kyl, alkyl-aryl, heterogycl oal kyl, aryl and where R and R
may con®i ne The ¢amposiion afglaiintSh whereinphiovd bstithted wileonegrpeuraghdietiesot

3-(2- i, dyl )« 5- (.2- chl h [ PN e S di | q,
3-%2- gyyéél?ﬁyﬁdgﬁ%?%%cr??g%ﬁg’%ésﬁg’ o% §Tﬁrh}§r?§$?ﬁil(§é%n§xsa i‘azol e; or b)

3-(2-pyridyl)-5-[3-(trifluoronethoxy)phenyl]- 1,2, 4-oxadi azol e,
3-(2-pyridyl)-5-(2,3-difluorophenyl)- I ,.2,4-oxadiazol e, o
( 2- py7.i dyl TheseqiBpcBitainraf et by pheneyl Arl is sybstibiedivily obeor m&@ MGeMSR 2006

3-
3 (5. et el Satpme LSRR 1™ U i vl o

8. Use of a pharmaceutically acceptable amount of 2 compound selected from:

a) acompound of Formula II:

Ar’\( X\7/ AT
§’ —Z an
wherein X and Y are N,
Zis O;
Arlis 2-pyridyl] and Ar? is phenyl, and wherein at Jeast one of the Ar' and Ar? moieties are
substituted with o;ic or more moieties selected from the group consisting of -F, -CJ, -Br, -1, -SR, -
SOR, -SOzR, -SO,NRR', -OCOR, -OCONRR', -NRCOR’, -NRCO3R', -CN, -CO;R, -CONRR!, -
C(O)R, -CH(CR)R’, -CHa(OR), and -R;
wherein R or R’ is selected from the group consisting of H, CF3, C;-C) alkyl, cycloalkyl,
alkyl-aryl, 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-pynidyl)-5-(2,3-difluorophenyl)-1,2,4-oxadiazole,

3-(2-pyridyl)-5-(3,5-dimethoxyphenyl)-1,2,4-oxadiazole,



pyridyl)-5-(3-nitrophen),-1)-1,2, 4-oxadi azol e,
chl or ophenyl ]-4-[pyridin-2-yl]-1, 3-oxazol e, 16 MAR 2006
"1, 5-di chl orophenyl )-4-(2-pyridyl)- ] ,3-o0x azole, :
chl orophenyl ) - 4-(2-pyridyl)-1, 3- oxazol e,
met hoxyphenyl ) - 4- (2-pyridyl)-1,3 -oxazol e,
ch] or ophenyl ) -4-(2-pyridyl)-1, 3-oxazol e,
trifIuorophenyl)-4-(2-pyridyI)- | , 3-oxazo] e,
met hyl pheryl)-4-(2-p),ridyl)-1, 3- oxazole
i f1 uorornet hoxyphenyl)-4-(2-p ¥ 3-oxazol e,
di f1 uor ophéﬁﬁxﬁf/ upIopyyig: prll)'ldd)}ﬁ}/dlmc T@u\mﬁml)el .2,4-oxadiazole,

tr
3-
, 5-difluoro he r
5-di fl uor oghe ‘% ﬂi‘”% %Vﬂéﬂz }l’ % %@pﬁég@()* S 14-oxadiazole,
- cyanophenyl 3‘(2‘136’35}?'9”5'-(05’14 t)‘@]J}iem 13»4 QX‘&ﬁﬂdd%zole
5-

di rneth 3- le,
i cht or ophRg R R ety sonrae. ©
chl or o- 5- Cyaﬂ@PBQﬁMl]émﬂhér&l)ﬂﬂl gyﬁd?)h 3-xaael e, 2-(3

or o- 5- cyanophen S’F r| dyl) oxazol e,
chl oro-5-fl ufbl(%'ﬁ FRAbEnyl Z2WF'Fiﬂ§rI1)J-“]’xa?:°’Gxazol e,

%a][l?)phenyl )3 gg %ﬁ WYB 98’? 4-§'Z'§)’f?/dg’) ]13%X9mgol e, 2-(3-cyanopheny
uor opyr
3-cyano-5-fi uol-()b-hbumydp?‘.-lenvlﬁ—@-(ﬂwudyiwpl-obmzelyl) 1, I3 oxazol c,

uor oxazol e

(
3- h I
ES gygpoﬁe?m)xy% Hﬁﬂxjorgfp]zegy ;5%?’?50] %OVFZ)OIP‘I 3-oxazol e,
- (
- (

2-
3
3-
3-
2-
3-
3-
3-
2,
2
3
3
2
3-
u
3-
3-
4-

3- cyanophenyl )2-¢3- (r&mmprkwwympﬁma})ma-omola oxazol e,

3- cyanophenyl) cltloro-5-tri pyrid-2-yl)-1, 3-oxazole, 16
AR 2000 o e B s R BRSPS VA0 3 bczol o

2-chl or o- 5- neth glahmmwﬂwn):r)&@%ﬁwl)dy‘l ))xalz.o&r oxazole, 2 -(2-bronp-5
thoxypheny]) 4- gﬂ2 pyri dyl
2,5, 6-trifl uorofhéRiyer QP}("'EY'[?)ir@dW’%YI)]l -¥ggRle 0l e,

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

N TN
/-\g/-\

2-(3-cyanophenyl)-4-(2-pyridyl)-1,3-oxazole,
2-(3,5-dimethoxypheny!)-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-pyridy})-1,3-oxazole,
2-(3-chloro-5-fluorophenyl)-4-(2-pyridyl)-1,3-oxzazole,
2-(3-cyanophenyl)-4-(5-chloropyrid-2-yl)-1.3-0xazole,
2-(3-cyanophenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
2-(3-cyano-5-fiuorophenyl)-4-(5-fluoropyrid-2-yl)-1,3-oxazole,
2-(3-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-yl)-1,3-oxazole,

2-(3-cyanophenyl}-4-(3-chloro-5-trifluoromethyipyrid-2-yl)-1,3-oxazole,

h
fu—y
1



2-['I-chl orophenyl]-4-[pyridin-2-yl]- | ,3-o0xazol e,
2-(2,5,6-trifluorophenyl)-4-(2-pyridyl)-1, 3-oxazol e, MAR 2006
2-(3-nitrophenyl)-4-(2-pyridyl -1, 3-oxazol e, or 16

2- (3-bronopheryl)-4-(2-pyridyl)-1, 3-oxa2o0]e; with the proviso that the.
conpound is not 3-(2-Pyridyl)-5-(2-chlorophenyl)-1, 2, 4-oxadi azole, for the
preparation of a nmedicanment for the treatnent of diseases associated with

met abot ropi ¢ gl UtAMERFLEARNSphhy) WS- 3Ry FACRELI AR to claim 8, wherein
Ar 2 is substitut edm\?vith one or Kr‘rgr eyr)roi gt?&esygs]é?é%gi’fromthe group

consi sting of CF3,2-@-chlpro- BmetlGHBjopibyylah@-SGH31)-1.8-ox3de,use according to
claim 10, wherein A, and substituted.w th one.or, nore noieties selected
from the group cori"s'fipioﬁ’d)'?)im ?&ﬁ”}g#db'cﬁ’xr%ﬂi]=3|‘ﬁéazt9£"e according to claim

8, wherein the di @@géaﬁﬂ-@&bgﬁ@gl)W-@g?ngqg.gmb& glutanmate receptors is
a neurol ogi cal disease or disorder. 12.° Thé use according to claim 8,
wherei n the di seasel3adderophenyd-drymidire?-aHol3-opazole, gl ut amate receptors is a

psychi atric di seasgpm 43+ geardingnt;o, ¢l aim 8, wherein the disease
or disorder is sel'e%?fégtfi}-%oﬁﬁgyg%g@pﬂr@gﬁs}?js&i‘ar?ﬁmtﬁ stroke, head traunm,
anoxi ¢ injury, i sch@mitvopmgnyiyi-(Zayylyl-yBSestazole,epi | epsy, pain, migraine
headaches, Par ki ns)oég di s%?sl?),, eni l e depentia, Huntington's Chorea and

A zheimer's di sedse P 2F PR DIEE BEMal AgX8%8'%1 ai m 8, wherein the di sease

or di sondsy the greasdoahitabe E4mBpaunaes SHUR-PyFRINDISSRLOGorebh S £ 9RM:E 850188,
depression. -52 . '
P the preparation of a medicament for the treatment of diseases associated with metabotropic

glutamate recepiors.

. . . J . . . . .
S. The use according to claim 8, wherein Ar” is substituted with one or more moieties

selected from the group consisting of CF3, Cl, F, Br, CHj, CN, and SCH;.

10. The use according 10 claim 10, wherein Arl and substituted with one or more moieties

selected from the group consisting of CF3, F, and Cl.

11. The use according to claim 8, wherein the disease associated with metabotropic

glutamate receptors is a neurological disease or disorder.

12. The use according 1o claim 8, wherein the disease associated with metabotropic

glutamate receptors is a psychiatric disease.

13. The use according 1o claim 8, 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.

14. The use according to claim 8, wherein the disease or disorder is selected from the group
[~}

consisting of schizophrenia and depression.




