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10 Recent advances in the elucidation of the neurophysiological roles of
metavotropic glutamate receptors have established these receptors as promising
drug targets in the therapy of acute and chronic neurological and psychiatric
disorders and diseases. However, the major thallenge to the realization of this
promise has been the development of metabotropic glutamate receptor subtype-

15 selective compounds.

Glutamate is the major excitatory neurotransmitter in the mammalian centra!
nervous system ({CNS8). Glutamate produces iis effects on central neurons by
binding to and thereby activating cell surface receptors. These receptors have
been divided into two major classes, the ionotropic and metabotropic glutamate -

20 receptors, based on the structural features of the receptor proteins, the means by
which the receptors transduce signals into the cell, and pharmacological profiles.

The metabotropic glutamate receptors {mGluRs} are G protein-coupled
receptors that activate a variety of intracellular second messenger systems
following the binding of glutamate. Activation of mGluRs in intact mammalian

25 neurons elicits one or mare of the following responses: activation of phospholipase
C; increases in phosphoinositide (Pl} hydrolysis; intraceliular calcium release;
activaticn of phospholipase D; activation or inhibition of adenyl cyclzese; increases
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activation of guanylyl cyclase; increases in the formation of cyclic
guanosi ne nonophosphate (cGwW); activation of phospholi pase A2~; increases
in arachidonic acid release; and increases or decreases in the activity of
vol tage- and l-i-gand-gated s ion channels. Schoepp et al., Trends Ptﬁrw%:
Sci. 14:13 . SC rQchem . 24 4): Ri.pn.et al.,
Neur ophar naé%?%g%}a?g:'gq(ﬁggﬂg}a%}{lfﬁgﬂf%fé%loﬁé Tﬁ%ﬁ% g’ﬁ %e’y C:t'aﬁ‘éd,fb}t’ermed

m3d uRl t hr oagvatich WRGuah ayeclatede; irdesddet e dhdjormaties wif aycid gnargineSee, for
exanpl e, Nakani shi, Neuron 13:1031 (1994); Pin et al., Neur_oghar macol ogy
34:1 (199517ORABRPwANaE] (CGMPI: petivasipn @hRiAsPhaltpass Apa TF12E685) oraettdongr
receptor di ¥8p$kib¥sdGHdriacrih e LHidesSlsel iPihbdiRitalfl Wplaye SPAd GEshd. @1p® Of
certain nGluR subtypes. Pin et al., PNAS 89:10331 (1992); M nakam "e7 al.,
BBRC 199% 11®6 qheooals; Jdlogrree? al. Tresds Reawmowmwi.. Sc7.57 49801 CEFISFchoepp,

Met abot r opi I (=T I bt vypes be ,subdi vi ded ,i.n ree
groups, G oﬁlﬁgrf,%%%gh%‘ f%,’féa%}nglggﬂ E’U%}élﬁglaf’g&%ﬂﬁsﬂﬁ%ﬁég%m ngg‘n]i L@éaégi d
sequence 15 hommbogyistihdtanSRESUDIIERSS etgRid BBaIFENFhroibdH ridROdRBYhdJeebeen
receptors, and hy their !Phar macol ogi cal characteristics. Nakani shi, Neuron
131031 ( LoSENE By grolgpllar cIR@GRopiHar RICHPBIRYP Nekerietoderrokidpt®t et al .,
J. Med. Chemogdd: dihldr 411 9RlopHBHALR0/bg B2 URE RBIPK hSHel HGUR ’Mé@@lﬁ%. and
their alternatively spliced 'variants.” The binding of agonists to these
recept ong ré8ul4d (1PN eFathdrvatdrder diversRg oghosphokkpasso cdntetrisaively
subsequent bi Li i A el l,.ul ar | Cl l.ect . i j.cal
measur ement gawaesg%g}ééﬁpGgé%n%é@gin%dﬁépfé% gﬁ? ﬁ(l{agg} g&ﬁ?gﬁ%ﬁ%@ﬁir{?ggg | e,
Xenopus ooctireskantiat: X FEESSTIEC080I{NABE); Unl R, Lo deptadcs. 75:3080 (ft pB5).
exanpl e, Masu et_al., Nature 349:760 (1991); Pin et al,, PNAS 89:10331
(1992). Similar YEHNTOPIL AR rSram e W%SH“%EPW&E‘“& 8% Hyee

r econbi nant ggupaCEHERED 1, G605 A Snd ARSLEN AGIURs) badidbn afdbcid@égdsael
(1992); M nakam et at., BBRC 199:1136 (1994); Joly et al., J. Neurosci,
75: 3970 ¢ 19bemology; dhseqordiyesseagamvsterat vilizedi tnthgrrepertorbisnd ity 1heid uRl
receptors e @%& Js i : ! Qva gl—@: I y. [B: s Pi
hydr ol ysi s, Ngi ?’ g‘ﬁr‘r%t‘ ?@%@@%ﬁghg{ggﬁﬁ%ﬁybwﬁ@ ré?ggs{zggg" @agtggd by

st andard bi dehawheahacdegyy 84: 1AN&YON Kreapfell ef, a/NeuMad. EHes7 3B80417199295). By

conparison, the gﬁ}t{pvl%bﬂfhsgcfogn&g:s%%Gru%?ﬁ%@{lﬁ% ?ﬁl}f Ehee§rséelfier}1§iv%{l_{lr’osgl?cjelcis’

stinul ates P) hydrol'ysis and subsequent intrace ar calciumtransients,
but no sti padiatts oM hefbitdihy of agomibisow thesarearepiodo nestitacn ahe etibaseni o
obser Vedzb Agﬁoseghoﬁl)és’e C and the subsequent mobilization of intracellular calcium.
Electrophysiclogical measurements have been used to demonsirate these effects,
for example, in Xenopus cocytes that express recombinant mGIuR1 receptors.
See, for example, Masu et al., Nature 349:760 [1981); Pin et a/., PNAS 88:10331
(1892). Similar results have been achieved with oocytes expressing recombinant
25 mGIuURS receptors. Abe et a/., J. Biol. Chem. 267:13361 {1892); Minakami et a/.,
BBRC 189:1136 (1994}; Joly et &l., J. Neurosci, 75:3970 {(1895). Alternatively,
agonist activation of recombinant mGIuR1 receptors expressed in Chinese hamster
ovary [CHO) cells stimulates Pl hydrolysis, cAMP formation, and arachidonic acid
release as measured by standard biochernical assays. Aramori et al., Neuron 8:757
30 (1992).
By comparison, the activation of mGIuRb receptors, expressed in CHO cells,

stimulates Pl hydrolysis and subsequent intracellular calcium transients, but no

~ stimmulation of cAMP formation or arachidonic acid relesse is observed. Abe er a/,,
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2 21INQv2M J. Biol. Chem 267:13351 (1992). However, activation of nGLUuR5
receptors expressed in LLG-PKLl cells results in Pt hydrolysis and increased
CAMVP formation. Joly et al., J. Neurosci. 15:3970 (1995). The agoni st
potency profile for Goup | nduRs is quisqualate > glutamate = ibotenate >
(2S,1'S,2'S)-2 5 carboxycycl opropyl )glycine (L-CCG 1) > 21 VZ{}{]B

(1S, 3R) - 1- amﬁ@?dl%@é)ﬁ”b@?%ﬂ%@ (1@o0Rr BONAVEL RELE; &M@Glu@'r@é}%%'@te I's

relatively selective for Goup | receptors, as conpared to Goup Il and
Goup |11 nEeuressesun 4C-BKwel's r@uﬁ@n@ﬁthsatmwetamd infreaperhof MEpicemANPA

f fe
Chom - 36: 14179074 8 VPSR AIRIOUP R R e evcbmathe 688

ant agoni st's hastuﬂamed@dquﬂbmwcbibmmmef— idreely Sk gLOgI’S A 'S1-pl es of
particular nmd uRs, and t soci at ed Bpat hophysi ol ogi cal _processes

Pt orT okt | ER oS HSRFEP V5 e Lol bt FRCTB b VRP R e

avai l abl e no S al
i nsi ghts aboﬁﬁfﬁﬁé yg: %ﬁ%g(%@n%j:ﬁu @ngs%%pgﬁ?e%k?g t theq}og%gﬁ%prpecgsgﬂé oup

Il md uRs. Asteemptasechto rawpi idland fgourhb! phkdisolboyitcade sal psteof aGnoupr of

nGLUuRs h | i ci
xci tat on. v AR EehEs ok BhorbapERe P brent LR TP BNELe-

post synapt i c Aeed:id/ahh.a8:0pon (appkj.cation to neurons in the hippocanpus,
cerebral cortex, cer ebel | U”L and thal amus, as well as 20 other brain
regi ons. ®vi dence I Phfck AT subiypgrsnerifs raGRiR agonisis pad @npaesises pagimpeded

acti vation ofeRARKBARAL GhIChiERal Riks bf pblisfaNat Bt nna apesbiH. t hat

activation of pr esynaptl | - occurs, resul ti ng in i ncr eased
neurotr ansm taseeciztel eatrophyBasiojes) Prcenths 1Phnpiteeiothe GNS hadé ygto( U9 92) ;

Schoepp, %%?B%a HGW e?lkN4r??<9w1tg J(l?r?é')/aﬂagfe no tsp%I flc: %o%sqggﬁw%%gg@fs t he

34:1(1995). r MBCOI og ¢al experinments

medi at ors of hatRiddexsirhaigensraneciyar sbnutﬂmeeélipebMEIMS #@cﬁ)nparredhe the
reproduced by. | ow, congentrati of quisqualate in the presence of

i onot r ophi®c GURYBHiAYGo Fc’é‘Péﬁ“i'-ﬁP?‘ét al., Brain Res. 568:339 (1991); Greene

et of., Eur. J. Phaicifolat eRidfia®ing thd &Q%IoglEM\Qo&@%T)@@qulrﬁ@luQQ@D
known to activate nG uRl, namely (S)-3. 30 hydroxyphenyl glycine ((S)- 3HPG)

and (S)-3,5- dhﬁygﬁtm@y@h@ﬁymﬁqey'@pﬁgop(@ptmp@onal éxcitation.” Various studiés have
demonstrated that ACPD can produce poestsynaptic excitation upon application to

neurons in the hippocampus, cerebral cortex, cerebellum, and thalamus, as well as

20 other brain regions. Evidence indicates that this excitation is due 1o direct
activation of postsynaptic mGiuRs, but it also has been suggested that activation
of presynaptic mGIuRs occurs, resulting in increased neurotransmitter reiease.
Baskys, Trends Pharmacol. Sci. 15:92 (19982}; Schoepp, Nevrochem. Int, 24:439
{1994); Pin et al., Neuropharmacology 34:1{18858]).

25 Pharmacological experiments implicate Group | mGluRs as the mediators of
this excitatory mechanism. The effects of ACPD can be reproduced by low
concentrations of quisqualate in the presence of iongtrophicGIuR antagonists. Hu
et al., Brain Res. 568:339 {1891); Greene et a/., Fur. J. Pharmacol. 226:278
(1982). Two phenylglycine compounds known to activate mGIluR 1, namely (S}-3-

30 hydroxyphenyiglycine ((S)-3HPG) and (S)-3,5-dihydroxyphenylglycine {{5)-DHPG],
also produce excitation. Watkins et a/., Trends Pharmacol. Sci. 15:33 (1984). In
addition, the excitation can be blocked by (S/-4-carboxyphenylglycine {{S)-4CPG},
{S})-4-carboxy-3-hydroxyphenyliglycine {{S)-4C3HPG), and { +}-alpha-methy!-4-
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al so produce excitation. Watkins et of,, Trends Pharmacol. Sci. 15:33
(1994). In addition, the excitation can be bl ocked by

(S) - 4- car boxyphenyl gl yci ne ((S)-4CPQ, 771 NOV 2005

(S) - 4- car boxy- 3<~hydr oxyphenyl gl yci ne. ((S)-4C3HPG, and (+ )-al pha-nethyl-4
321 NOV. 205 Uco nds kno 0..be nmd uf nt agoni st s :

car boxyphenﬁ%‘?%f’ﬁg&?@ﬁf?mﬁ/@? m&“ﬁaf?{ﬁ'pg'ﬂ“ Y @”” '990 :bfe PR TRGPEOIHE: 105
(1993); \Vat kizagn 8t a@l Eur. JT PRSSARBAIIEG S5 (1883); Whk3dSr(3L99%nas Phrarmaco:

Met abotropic glutamate receptors have been inplicated in a nunber of 5

normal proce¥2es5Ba3tIA8SFhmmal i an CNS. Activation of rnd uRs has been shown

to be required t I i i -ter t.ent i ati and
Cerebel l ar | ongMeé!?Bn’qqﬁ%ﬁ)&r g@é%ﬁ& F%ggﬁaﬁ?@%véaﬁ% .@1.{%@93}% @%ﬂ)%rlbg%) ;
Bortol ottt etormbl procdadedrie ti36 Biard0ai(ch0OMy ., Aditbvatiet od/mGluBelhks BOe36bo¢wh9941;

Al ba er al., Cefi 79:377_  (1994). Arole f nM&E uR activation . in nociception
and anal gesii8 B8 1UFERL 195 deApeTan A PRI EIPE OPREFITE PO AT ON A0 HR6TRAUGH ¢ 4

879 (1993). hfg-addi tdPBssicFd BRhiRst sV aV410R bas: 3keen ssrgustfcd @:Blay a
nmodul atory role in a variety of other nornal rocesses including synaptic

transmi ssi onVataeu?d 6Hd B 0daeRbpNibate! 2hpbph 661355 hERdnaibadriaah CedyHhgr v c
plasticity, {al, | ni o] . ] - t 0, ardi ac
Betivity, welio8g) hyp Bl ifm e Qe by R on GRS { BlaesfNd s Berf S,

refl ex. Genaemhdnsirasee Nialearst ahj Nedlevepanr 23879 0849 811 9949dditRin neGlu&L,

Neur ophar macol o 34:1; Knopfel et alL, J. .. Chem .38:1417 (,1995).

Vbt Bt 1 op! GRSz b ST n AR HE L gt 43 1 B SraPeR n a
variety of pabboRBy Hoaldgh SHhapicaeaRIRSsicH) thedl SRR Sevabahest, abbe@hicng t he
CNS. These include stroke, head trauma, anoxic and ischem c injuries,

hypogl yceni aeupenagp#idp Synaniitdr!adlinivd SpRiiw learniog. difadaneseqigph cegtral

Al zhei mer’ s O $8a8F ?FJP;O?%QQ- t Q@ 591rd rPﬁgr{WcF% FY &i‘ &%%&993) :
: n ar iy, w , Ino o, ntr f the Ve - J
Cunni ngham er al ~, Brecse . 24: £309 ﬁlg 4‘55? | Tman et al., Ann. Rev.
Neur osci 15 17oc3lar(ré094) Gefemilet sesl NakanNourépiner i@c 034y 1984Y% Rirleo8), Knopf el
ef al., J. d.ﬂ%emS:l 7__(99% agljc f, the a‘%%l Yl hese
condi tions "¢ dﬁ’?c?%gﬁ dL’e%?%[% S(%re Slj\;éﬁ% eﬂ?‘a 83??%%@8 excitation
of CNS neurons. Reaabseoss @URathatdIdtBotorapReMave Bech BOHGRILT to play roles in
gl ut anet e- nedi at ed neur.onal _EXCI,'[?'[I on vi a post synaéotl ¢ nechani sns_and
a variety of pathophysiclogical processes and disedse states affecting the CNS,
These include stroke, head trauma, anoxic and ischemic injuries, hypoglycemia,
20 epilepsy, and neurodegenerative diseases such as Alzheimer’s disease. Schoepp et
al., Trends Pharmacol. Sci, 74:13 {1993); Cunningham er a/,, Life Sci. 54:135
{1924); Hollman et a/., Ann. Rev. Neurosci. 17:31 {1994}; Pin et &/,
Neuropharmacology 34:1 (1998); Knopfe!l et al., J. Med. Chem. 38:1417 {1985}
Much of the pathology in these conditions is thought to be due to excessive
25 glutamate-induced excitation of CNS neurons. Because Group 1 mGIluRs appear to
increase glutamate-mediated neuronal excitation via postsynaptic mechanisms and
enhanced presynaptic glutamate release, their activation probably contributes to
the pathology. Accordingly, selective antagonists of Group | mGIuR receptors
could be therapeutically beneficial, specifically as neuroprotective agents,
ao  analgesics, or anticonvulsants.
Preliminary studies assessing therapeutic potentiais with the available mGluR

agonists and antagonists have yielded seemingly contradictory results. For

example, it has been reported that application of ACPD onto hippocampal neurons
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enhanced presynaptic glutamate rel ease, their activation probably
contributes to the pathol ogy. Accordingly, selective antagonists of G oup |
NS uR receptors could be therapeutically beneficial, specifically as

neur opr ot ecti ve- agents, 30 anal gesics, or anticonvulsants. Prelimnary

studi es assesgin t herapeytic potentials . with th alfj gbl agoni sts

and ant agonf 3%‘%5%“3??&“3%% AgPge Z%?Ftaf‘acﬁ s o “FESu Lfgg%nexarrpl e,

it has been1rgr Ligdaithed a1anplel St § 2850k AR DOGRYr &1 hiipP Hudma! hdwesveons 4

| eads to sei zures and neuronal damage (Sacaan et al., Neurosci. Lett. 139:77

(1992) ; Li pihatthCRR indlibits enifeatitem, a%@it%arqdlg'ge)can@tm&t REUTBR'OLGLIYEI cat e,
however, 2D t d n exhi bit
neur opr ot ec‘%}%bgég;r o%égrghp’éiég ascaﬁé%t) U%gb% g é@fé 0 ur g?'g%gr %3 629 (1992);
Shear down, Sellevemrredr16 BLSED; KA982).., mt': Hbrfa,ncad BoeUSHaE&:34B¢dH998BCi .

USA 88: 9431 199 et _al . U Phar.macol 6: 335 (1992)
Si | i prandi 'g"aﬁqf” gral*:gﬁra’ ?H}J‘El‘fg’? - 2’&%3?7‘%9?%83‘(2W3W ﬁlajf J.
Neurochem Bi:8&3 ol 1988) 731i§983); |Pﬁz|£ﬁ‘éb’aft hatyduh&sRE Y- bsgtmﬂgs;results are
due to the lack of selectivity of ACPD, which causes activati on of several

di fferent nmd uR Biflikghethat theseheondliqiinioggsults widi dug 1ectedard ofdweieiyitvtotappear s
that Group ) ‘érﬁ% %ﬁse@%{éﬂ&%&go Eé\%@ﬁ%ﬁ?ﬁgn?%%l 9 sHBRGEL ?rgltr?e %metsatory

neur ot ransm ssi on. Ies s OW Ng ~ neuropro ectl cts
appears i hatmamglneaztormn darha& tugppedrsahd! Grou@E lowE RS werﬁmﬂstm(meneed

inhibitin resynapti tamate rel ease, and di m nishin citator
neur ot rangn$ %H‘gp 'ﬁefﬂ'ﬁé |W5?tﬁf’éf’§‘f’i"3ﬁ”?r§'sé‘8ﬂm'Etté?lt“"ga'?sh c'Pi‘i’a'"%bsgrvatl on
that (S)-4CG3¢IRGprAecti¥eOsPedts HRpHBarNtha0 abliddtioANd GRopm ddd/6M& il goni st

protects agai nst audi ogenic  seizures in DBA/2 mce, while the Goup Il
rnd uR sel eBYlyBs agewirest dnfikiting presygaptic glotzmaisrelease. aneldiBHIsHPBmM NVDA- and

R R e SRR B8 (1004): 20 Pizi et al .. . Neurothem
67: 683 (11993). Bétsemtemreﬂaeoﬁos egmlsngm withitbe chemvatitratha (E24R30FPGpet ency
o0, PoLeC M R BB e [ R BB AL RN
or am no- acbdzademz:vmﬂmesﬂm/a) while frav@rdupni bdluBiseldvaivd afodistsi BEG-1V hagaby
hanpering i eCVGi—lv;())ro%cl{dge%ﬁogsofrgr%sﬁra%;&qgng ?(A-induced toxicity., Thomsen et &/, J.
Neurochern, 62:2492 (1894); Bruno et al., Eur. J. Pharmacol. 256:109 {1994);
20 Pizzi et &l., J. Neurochem. 67:683 {1993}.
Based on the foregoing, it is clear that a lack of potency and selectivity limits
the value of the mGIUR agonists and antagonists now available, In addition, most
currently available compounds are amine acids or amino-acid derivatives which
have limited bicavailabilities, thereby hampering in vivo studies to assess mGIuR
25  physiology, pharmacology, and therapeutic potential. On the other hand,
compounds that selectively inhibit activation of metabotropic glutamate receptor
Group | subtybes are indicated for treatment of neurological disorders and diseases
such as senile dementia, Parkinson's disease, Alzheimer’'s disease, Huntington's
Chorea, pain, epilepsy, head trauma, anoxic and ischemic injuries, and psychiatric
30 disorders such as anxiety, schizophrenia and depression.
Accordingly, a need exists for potent mGluR agonists and antagonists that
display a high selectivity for a mGiuR subtype, particutarly a Group ) receptor

subtype.



25 physi ol ogy, pharnmacol ogy, and therapeutic potential. On the other hand,
conpounds that selectively inhibit activation of netabotropic glutanate
receptor Goup | subtypes are indicated for treatnment of neurotggi.cal

di sorders and di seases such as senile denentia, Parkinson's aﬂg@ﬁ&é{} -

Al zheiner's di sease, Huntingt %“JTMAQW%'?&:’H@N\%E@!'@BN' epsy, head traum,
anoxi ¢ and ischemc injuries, and psychiatric I'sorders such as anxi ety,

schi zophreni a and depression. Accordingly, a need exists for potent nGd uR
agoni sts and aniTagemesing invsation diropiday methbefiepiedlvtniate rgcedroer-actvel uR

0 | Coul arl a | _ f.a5. . MVARY
o TLE | ek P et pols i FREE ot BURREE Snareftb DY S Mol e

r ecept or - aghetaBotrepiRURE e Yueptoraxbt ek, andpaltedagr @emekingabesxcy and
selectivity for individual netabotropic glutamate receptor subtypes, and
processes CPPMRIGAE t hese 5 conpounds. Further, this invention provides

phar maceutical ¢QRRESithisQRPerkPALRLRHEY ph&AIRRHUALS cwmp%@n@s@icemaiangi gh

degree of potency and selectivity for Individual netabotropic glutamate
recept or sulstnypesdsavitich exipibt\a eh metieeds mftempkantyseledtesty fohardmadenit i cal
conpositions.. 10 Another aspect of the invention is to provide nethods of
i bt ng TEEEPOUPR G Ea iep e uPBRse) STbLLRidiee Qg I e ure. 1 1
parti cul ar,thasdpéedceutiei diokipoBitidssoci ated wi t h net abotropic gl utamate
receptors includes: stroke; head; trauma; anoxic; injury; ischemc; injury;
hypogl yteni a; eiNoaRpyAsPRg o; hgjigyestiqa is fie REfact e et PAsIG BRI IS S AcdiEaken

seni | e demeftd Ay, Gl GrOGH PRcapfeh OdRRITicRIN niciARE Neh FRFtichiA! §Gatfical The
invention provides nethods of treating a disease associated with excitatory
acti vat i on esndgipne@saRadowphImetebeheRe Gutamate ratiePiirs inmipdesusvnks hegdnage

caused by %@é‘t i AGhLNAL BT Ur#fﬁ Eg@:grlﬂ ol GESPLeN: ek | cally
wher ei n th?‘g u’Ffﬂ-@'!‘(‘)ljp'ﬁ‘j %@cé:pt or ’i@ J& [ naﬁ'f,p %& Br'g'sen? i Kvent i on
20 provi desheadtetnts; Hatkdoson' s tiseafe; Geuilepddmend 2 Risntispeci’ § Coatday ant} URS.
Accor di ng tt? & first .asapect of the invention, these antagonists nmay be
1 1zheimer’s disease.
The invention provides methods of treating a disease associated with
excitatory activation of an mGIluR Group ] receptor and of inhibiting neuronal
damage caused by excitatory activation of an mGIuR Group | receptor, specifically
wherein the mGIuR Group ) receptor is mGIuRS Finally, the present invention
20 provides potent antagenists of Group | mGiuRs, specifically mGluR5.
According to a first aspect of the invention, these antagonists may be

represented by compounds ot the general formula:
Ar'-L-Ar?

whergin Ar' is an optionally substituted heteroaromatic moiety and Ar? is an
25 optionally substituted benzene ring. The L moiety is a group that not only
covalently binds to the Ar' and Ar? moieties, and facilitates adoption of the correct
spatial orientation of Ar' and Ar?, but also itself may interact with the protein, to
effect receptor binding.
in one embodiment of the invention, L is selected from the group consisting
36 of -NH-, -8-, -O0-, -CO-, -CONH-, -CONHCHz-, -CH:CONH-, -CNHNH-, -CNHNHCH2-,
-C=NO-CHz-, -CH2NHCHz-, -CH2CH2NH-, -NHCH2CO-, -NHCHzCHOHR-, -NHCNHNH.-
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represented by conpounds of the general forrmula: Ar'-L-Ar2 wherein Ar' is an
optionally substituted heteroaromatic noiety and Ar 2 is an 25 optionally
substituted benzene ring. The L noiety is a group that not only covalently
binds to the Ar' and Ar 2 noieties, and facilitates adoption og tmjﬁ&rrect
spatial orientation of Ar' and Ar2 , but also itself may inter VTR t he

protein, to. - EFIER RSNl eloBgncabib N SIDAUIRAL o9loldiee IVaRL] on, L
is selected ‘rqgfr% t 'eé\gt?oupqéz%ér?lsc?gtopnamhgéggbf "N ﬁjd {% , p%?,cn? ’ EECO\IH,

- CONHCH2- , 2-ii20Nb:, ,3-inGhlbidtne, 4-GNISRGHR- imidatie, NOaGHIRe, pyGERNIHEH2- |

- CH2CH2NH-, - NHCH2CO-, - NHCH2CHOH |, - NHCNHNH. 21 I N, ., - I-jPOV H-

cycl opent alfBi4as}! |"Fpé’ﬁf’ﬁf’d?%@?‘azr%?'atﬁtaz?ﬂﬁr GPOPaE 'p F%Pkediﬁﬁ'é,'ypﬁrrla&m&

2-i m dazof npey, 236-ki88R7 al, 2 AeoxaAhibpdI6laZ 3l 4 BRathidFoka 20k @-dipyizanol 1, Q-
pyrazoiidine, _imdazolidine, oxazole, 2-oxazole, thiazole, isoxazole,

i sot hi azol @xathiaaole, 3, A4t piegipaple, 1.2 Arthiagiezoler g2 Braxadipzoled] A hi azol e,

1, 3, 4- oxat by.az 4, 2-di. ol @, 1.4, it N -oxadi azol e,
1,2,4-thia iigélg%cg?’ 11824 g;%ﬂgg | a’zii?”e‘% ilhiadig?%?ﬁ?g%?%% g?c%?%aj]- oxadi azol e,
1, 3, 4-t hi adipezioine, tettdhlydtapgridine, 1 gy dhptimpandine, pyrptnd, deneene,

tetrahydropyridine, 1,6 4-dihydropyridine,, pyridine, benzene, .
ot r ahydr OBV ESRYEE PR PR SR APy FAfRRYrothiopyren,
t et r ahydr otsni-apydanz+-tBiopy FHnh Lo Onid 4 UL RPY AN motbhdiitel thiodbrphbligRyr an,

mor phol i ne, thi onorpholine, 10 piperazine, pyridazine, pyrimdine, pyrazine,
1, 2, 4- t'°] aPinseazine, PygdeginaAngnidinegrgazing b2 fidrazird 112.3rezige. { hba’ zi ne.
| n anot her g%gg%di ment 20f shbesdiiwention, Ar' is selected fromthe group
consi sti ngto pﬁeanyl , “bénzy ? ‘napht hyl, fluorenyl, anthrenyl, indenyl,
phenant hrenyl , Inaartirrerobedineneof/the invehtitne Ar 'sisswlestedktiofrr bmdrber gr oup
consi sting Qf _-thi furyl . 2 rralyl hi reoyl,
i ni dazoyl Cgﬂ‘ﬁr'a"i‘l'crﬁfg‘lb%/”r"%}yﬁ"?"'p;‘??%@%@?‘?é”%‘ ﬁ%"}{*c‘{ireﬁ%'r ,'”dﬁgf}?":' gﬁ‘\i/‘il‘an”}ﬁ%é”w
benzot hi azehe behestzphitdagplaad AFHd seledrgt fromcad gloupicvdaiztyd pof thardyhyl ,
qui noli zinyl, isoquinglyl, quinoly|l, phthaljzinyl, naphthyrjdinyl,
qui nazof®i ny¥Y" pa’ifﬂw_én f’ﬁ-ywrr°|V§&Prﬁn§LaV§Py'; HOI9RERH! PW?F‘%nE’IHHVgi%%/;PZ,‘”V"
i soi ndol yl pyhensehinpesdzinyDaitrebin A0, behSARAABR] BHARYLIY, db R hineERRY| . 20
According a second aspect of the invention, these antagoni sts nmay be
purinyl, quinolizinyl, isoquinolyl, quinelyl, phthalizinyl, naphthyridinyl, quinazolinyl,
cinnofinyl, isothiazolyl, quinoxalinyl indoliziny), iscindolyl, benzothienyl,
benzofurany!, isobenzofuranyl, and chromenyi.
20 According a second aspect of the invention, these antagonists may be

represented by compounds of Formuta |
Arwxﬁ/”z
Y—12z

]
wherein
25 :represents a double or single bond;
X, Y, and Z are independently selected from the group consisting of: N; 0; S; and
CRsand at least one of X, Y, and Z is a heteroatom;
wherein
Riis selected from the group consisting of: H; alkyl; -CFs; -OR2; -SRz; -
30 NR2Rs; =0; =5; =NR2; and =CRaRs; and

wherein



represented by conpounds of Formula |: ArlAr2 | Ir Y -Z 1 wherein
25--represents a double or single bond; X, Y, and Z are independently
selected fromthe group consisting of: N, 0; 5; and CRl1 and r“éﬁ one of
X, Y, and Z is aheteroatom wherein R, is selected fromthe 2) 3

isti f: H | _CF3
SO Rore: " ane ey er b RS b AL 0o I SRR T P LB IBR B EIT T e

group consisting of :n:; Hkyla|hl§bélalkyhaa|lk%%/y|aiky%|niﬁ]rﬂaOéﬂ\);’cloélhh)’h@ﬂé}dlﬁ'cto%y@l .oal kyl ;
het er ocycl oal kyl ; aryl het eroaryl ; al kyl aryl; al kyl heteroaryl; hal oaryl;

al kyl oxyaryl : al kenwhrfweroanvkeaﬁ‘wi@xyaimhetaﬁar»ﬁawﬁ@ﬁ'ér%ﬁ&ﬁ%var\dnd 5 Aril
and Art are mdependg{gé[{\){ar g ﬁ{e%g\gxggrgm (TR (Yol T ro%RﬁS%rﬁ}' ng of: aryl and
0 n- an

het eroaryl, and at | eaSt o rz I's substituted with at | east one
substit LEentAlG;an\dlthE erenmda:ersiesﬂi/ eefbedzdfﬂrmmthh@r@rmuqﬂmﬂnm sft iang aofi:

hal oal kyl ; het er oaryl d ats cl oal ken al ken kyn A- al kenyl ; A-al kynyl ;
al kyl oxy; ﬁeéFrWT%x%“ ti CI?(‘@B)‘%S}/S f‘{ﬁflﬁ‘)t%eﬁlﬁ?‘l%at ‘e@j—é@( ad)CcHC ;

and substi tyigdurnyc: Wherei n the aryl substituent is R4, and wherein A is
a linker selected fromthe group consisting of: CH2; O; NH S; SO 15 S02;
NSQO2; 0S02; and whgreiR2) NR3; mis selected fromO and 1; and R4 is sel ected

(LOmA"™ G52 CEIEAAHIR L Bl R S R -SRI
10 cycioalkene; alkenyl; alkyny!; A-aikenyl; A-alkynyi; alkyloxy; A-alkyloxy; -
Rz0Ra; -R20C{Q)R3; (CHalmNRz2R3; -OCH2CH{CHCH:CY; and substituted aryl
wherein the aryl substituent is R+, and
wherein
A is a linker selected from the group consisting of: CHz; O; NH; §; SO;
15 502: NSOz 0S50z and -CINR2)NRs;
m is selected from O and 1; and
R4 is selected from the group consisting of: halo; -ORz; -SRe; -SORz; -
S0:Rz; -S0:zNRzRa; -R20Rs -R25R3; -OC0ORz; -OCONRzRs; -NR2CORa; -
NRzCQ2Rs; -CN; -NQO2z2; ~C{NR2)NRz; -C02R:R3; -CONR:2R3: -C{ORz; -
20 CHICR:IRa; -CH2(0R2); -A-{CHzlm-NR2Rs; NRzRs; ary!; aralkyl;
heteroaryl; and heteroaralkyl; and
Ars, Arz, and the substituent G are optionaily further substituted with one or
more substituents selected independently from the group consisting of Rz
and Ra.

25 In another aspect of the invention, antagonists of Formula il are provided.

Ars\(_:\_/x;m‘,

Y5

il
wherein
--=- represents a double or single bond;
a0 Xz is selected from N and C, and Y2 is selected from the group consisting of: N; O;

S; and CRs, and at least one of Xz and Y2 is a heteroatom;



NR2CO2R3; -CN; -NO2; -C(NR2)NR3; -CO02R2R3; -CONR2R3; -C(OR2; 20 CH(OR2)R3;
-CH2(OR2); -A-(CH2) m NR2Ra; NR2R3; aryl; araikyl; heteroaryl; and
het er oaral kyl ; and An, Arz, and the substituent G are opti onaIIy further
substituted with.one or nore substituents selected i ndepende@fiNg¥f®Bm t he
group consi sti n\g of R2 and R4. 25 In another aspect of the invention,

ant agoni sts of BE®l a 11 are provi ded. 11 wherein represents a doubl e or

singl e bond; 3042 slai%m%@f‘?%eiﬁlefglf&m é\Br%"l:ng ofaP{dan@x i_srseprsLed:; fumm t he
group consisting of: N, O , at least one of X2 and Y2 is a

het eroatom 8 ZTQuGVSzO%BIRmmdemCH% pedsel ected fromthe group consisting
of : H alkyl; - hcg?em -SRE; NRFR-; D, =S; - = NRs; and = CR5R7; and
wherein 5 Re and R')M may be i ndependent ly sel ected from the group consi sting
of:  H sal kyl; hal odskyl:; Fhahkwbéxwdepahkyr{tman&teﬁymwaﬁd(yﬂohp consisting of:

het er ocycl oal kyI aryl; heteroary a i kyl het eroaryl | oaryl ;

al kyl oxyaryl ; al kerﬁ'iflaé‘?‘ﬁ}'l ha'%?'k\é'n?‘lkblﬁyéfrékytaﬁ‘ﬁﬁ FAFOREYE NS §FYC! %ﬂﬁl"ﬁAra and

Ard are i ndependentl S i h j.and io
het ercaryl and one, ayyl ﬁét%&%a%ll taAk?g&gngk%ﬂe&’?os&gpﬁaﬁldéﬂﬁgmglﬁgg%’r:vt uted with

one or nore substi @U@nv@rmalkmwmmvl @& hglobeteseargt shdom t he group

ons kot A B e P kg S DRGSR B
(CH2) m1NR6szerc@Q-B{a-61@l )dalﬂzaﬁh,,ofam:d asgbst id u;ﬁt&ﬂwa’ﬁﬂéhbst\nfﬂﬁd’dewﬁhtdme aryl

substituent is @g and wherein A is a linker selected fromthe group
consi sti ngY¥e SERRUUENS iy S SO

wherein
Gz is selected from the group consisting of: haloalkyl; hetercaryl;
cycloalkene; alkeny!; alkynyl; A-alkenyl; A-alkynyl; alkyloxy; A-alkyloxy; -
15 RsQRy; -RsOC(OIR7; {CH2im-NReR7; -OCHCH{CIJCH2CI; and substituted aryl
wherein the aryl substituent is Rs; and
wherein
A is a linker selected from the group consisting of: CHz; O; NH; S; SO;
S0O2 NSOz 0850:2; and -C{NRs)NR7;
20 m is selected from 0 and 1; and
Rs is selected from the group consisting of: halo; -ORs; -SRe; -SORe; -
S0:Re; -S02NReR7; -Rs0OR7 ReSR7; -OCORs; -OCONReR7; -NRsCORy; -
NReCO2R7: -CH; -NO2; -C{NRs}NRy; -CO2RsR7; -CONReR7; -C{O)Res; -
CH{ORe}R7; -CH2{ORs); -A-{CH2)m-NReR7; NRsRz; aryi; aralkyl;
25 heteroaryl; and hetercaralkyl; and
Ars, Ara, and the substituent Gz are optionally further substituted with one or more
substituents selected independently from the group consisting of: Re and Ra.
Another aspect of the invention is to provide processes for making the
compounds of the present invention.
30 A further aspect of the invention is to provide a method of inhibiting
activation of an mGIluR Group | receptor, specifically mGIuRb, comprising treating a
cell containing said mGJuR Group | receptor with an effective amount ot &

compound of the present invention.



S02: NSQOz; 0OS02; and -C(NR6)NR7; 20 mis selected fromO and 1; and Ra is
sel ected fromthe group consisting of: halo; -0OR6; -SR6; -SORE, - S02R6;

- SO2NRBR7; -RsOR7 R6SR7; -OCOR6; - OCONReR7; NR6COR7; - NR6002R721@‘V ZUG‘TNOZ
- C(NRe) NR7; -CO2ReR7; -CONReR7; -C(0)Re; - CH(OR6)R7; -CH2(OR6);
-A—(CH2)mNR6R7 NRSR7; aryl ; aralk | ; 25 heteroaryl; and heteroaral kyl; and
Ara, Ard, and t W&t S0BYEl BERaT O@heaWéeBB?W BRI ProVicga e BsPPHHed with one

or nore  suRstddleBhege 8hesiesl ERIGRENIRAL oA apahtnke:ugr@mpqqeaé:ﬁ&a Ry of:

Re and Re. Anot her aspect of the invention is to provide processes for
maki ng t he paciorporumys R, comerisingstesatinomesmnisonth3m Affqivelerowspdat of the

i nvention i rOVI inhibiting activation of an nd uR G oup
| receptor, C%n% eoéll |°caF'F p?en{é"ﬁ% E@gnﬁénprl sing treating a cell containing said

rG uR GfeOUp | r ecﬁptm a‘ﬂpéch cinhefriveatitv & wranidef mathozompoedtheod disbese
present invention. 1 NOV 2005 Yet anot her aspect of the inventionis to

provi de a rﬁéﬁﬂeateafwnh FHPER { MIYUR RELY HRL OTRIRERAP' BB AR RIS It WnSiop

activation gy %G@w&@pq%é Jr@aemr%rx,amp'rb aoagéésetas%c.a@duﬁﬁh conpri sing
treating neurons wth an effe E%lve amount of Conpound of the present

i nventi on. gburAn"falw mﬁenceasmpewmabtﬂamm |Wefmma§hoci sompripgsotiiedden ofret hod of

treating a sea SS0C d. wi ou activatio anenable to
t her apeuti @ |'THP f%/”nﬁaw l-"p‘%ment% " ne oug Y 5ﬂéﬁme'§ntf { %xnai ‘fq ?Brapee%anpl e, a

di seasemassamieahgdrdm tshid géea&armﬁa—n;skwcﬂmfemmgrfm@aﬂme whi ch net hod
conprises the ste dmi ni steri n% a patient, in _need of such

treat nent, thefrapsse‘gﬁkiweef?e&tlﬁaepaﬁ?x'i MYt @ ar@we%ds%taedaf%‘seeawveawat ri sk

of suffering f§HMe08 dspbics 8RSD indentidies ARBHbRRLIY eBEERG hMBLROSY {HeXi C
anmount of a conpound of the present invention. 1In a particular aspect of

t he i hvent i RsRsenttmeangioauy Pld bleyaneF et waichwslestively apkrgonizes sermGiufvent i on
woul d be a s an nGUuR Goup | receptor,
B Tecabel PEAESRL YR hp0abis,

in particular ecep spects features and advant ages
of the present QtherdspentanitdtuiEsconieedvantages 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 within the spirit and scope of the invention wil

20 become apparent to those skilled in the art from this detailed description.
DEFINITIONS

The term “alkyl” as used herein refers to straight- and branched-chain alkyl
radicals containing from 1, 2, 3, 4, &, or 6 carbon atoms and includes methyl, ethyl
and the like.

25 The term "aryl” as used herein refers to a monocyclic aromatic group such
as phenyt and the like or a benzo-fused aromatic group such as indany!, naphthyl,
fluoreny! and the like.

The term *heteroaryl” refers to aromatic compounds containing one or more
hetero atoms such as.pyridyl, furyl, thienyl and the tike or a benzofused aromatic

30 containing one or more heteroatoms such as indolyl, quinolinyl and the like.

The term “hetercatom” as used herein refers to non-carbon atoms such as N,
O, S and the like.

10



apparent fromthe follow ng detail ed description. It should be understood,
however, that the detail ed description and the specific exanples, V\/ni I e
indicating preferred enbodi nents of the invention, are given

illustration only, since various changes and nodifications wt | n the
spirit- and scope.of the, i ti,on w beconme apparent.to those skilled
inthe art fro e[t i€ e C4F Pgigvldggaspgﬂegﬁp rﬁéﬁﬁ TF%% OHHIE ¥ R EINAE T as
used herei norefers, 6075&rr@b%bns and ik anchsdidhedn, &fdHexyl sk e Ske.

cont ai ni ng from1, 2, 4, 5, or 6 carbon atons and includes nethy), -ethyl
and the |ike. 25Th1aﬁermehmeremgﬁloall%ré s birthbeeinefdrde S to Sa Broh@E el i c

aromat i c gl’]% Ha%hnn h q‘?ﬂ?ﬂ%ﬁlg T’irfj otrh':ehe 3%8&1?%6%% ﬂ.gMSﬁQ gﬁht%mt icgr OUD

such as |ndan udr ény e term™heteroary)"
refers to a:ncomxtnng cddmmLmﬂHsO@oﬂtzraﬂmﬁe"sgp perédiog, pipsre@inehetvesroamd onslitkeuch

as, pyridyl, fur t hi e and the |ike or a benzofused aro
conltogi ni %g one &heﬁﬁ?@‘%%}f’e@éﬁﬁ CER TS Eontﬁ‘Sﬁxfllogeadia&'ﬁF'isrfW’%rn?f"?rﬁ’e | i ke.

The term "hglaiPDaheNbdss used herein refers to non-carbon atons such as N,
O, Sand the like. 10 -2-1 NOV 7f N The term "cycl oal kyl " as used herein
refers to a car bd@yermchpioaliyt st usiedihegein opfeps 1gan glkybsubptitged gvighphoAs and

| ncl udes oY ELRPEABLLns, Uk SBBIN0ARH, LRRhER TN LBIManGt SLrGuGheal kyl " as

used herein ers ere con ainrng 1, 2,
or 3 heter oat onslreeleeot“@tkoky 0as Lbed hereurprebersans stéi@g of ancSed-ﬁhﬁin" and

i ncl udes piperidine, rpzine, r.an ndthel The t rm"hlo" as
used herei ngg%’f‘éF%mF@"‘tqgi' ‘h'a#' tg'e%gfgd:iaé TR alVreld ‘”EPI’IdS?(S"et B?erﬁﬁm&’nd i odo.
The term " halcoplkde” as used herein refers to an aI Kyl substituted with one
or nore hal ogens, such as bronoeth chl oronmethyl , trichloronethyl and the
like. do The terrhe&MRojeyloxy” @sé’ae%efa@'fhr&félrwsart Fhd HDFHIERE Wity 2

branched- ch d}oxﬁllg?@tlﬁys&ﬂrgﬂ tﬂ’g/e%hylzhycﬁ x&proéyiqndat‘lgg%ﬁcgon atoms and

i ncl udes net hoxy, oxy an I'i ke e term "al kyl oxy" as used herein
refers t® an al k'y'le b steikeoyie dswiset herein refers to a straight or branched-chain alkyl

containing one or more double bends such as propenyl, vinyl and the like.
The term “aralkyl” as used herein refers 1o an alkyl substituted with an ary!
such as benzyl, phenethyl and the like.
The term “alkylamine” as used herein refers to an alkyl substituted with an
20 amine such as aminomethyl, or dimethylaminoethy! and the like.
The term "alkylaryl” as used herein refers to an aryl substituted with an alkyl
group such as methylphenyl, isopropylnaphthyl and the like.
" The term “alkylheteroaryl” as used herein refers to a heteroaryl substituted
with an alky! group. Particular exampies include methyipyridine, ethyliuran,and the
25 like.
The term “alkynyl” as used herein refers to a straight or branched-chain alkyi
containing one or more double bonds such as ethynyl, propynyl, vinyl and the like.
The term “haloary}” as used herein refers to an aryl substituted with a
halogen such as bromophenyl, chioropheny! and the like.
30 The term “alkyloxyaryl” as used herein refers to an aryl substituted with an
alkyloxy group such as hydroxyethylphenyl and the like.
The term “alkenyloxyaryl” as used herein refers to an ary! susbtituted with

an alkenyloxy group such as propenyloxy phenyl and the lik=n.

"



hydr oxy group such as hydroxyet hyl, hydroxypropyl and the like. 15 The term
"al kenyl " as used herein refers to a straight or branched-chain al kyl

cont ai ni ng one or nore doubl e bonds such as propenyl, vinyl anddz‘pﬁw poge.
The term "aral kyl" as used herein refers to an al kyl substituted with an

aryl such as bepgyl vhaﬁ&?ét@%lar Ands 188 ik, reThe by icAlklBBL g as used

herein refers to an substituted wth an 20 am ne such as am norret hyl ,
or di met hylvaipi no“@tdwh ahdartthe!alr|ekemprhe4tCé'ﬁtm0'barlt¢ayEaryI " as used herel n

refers to an ar ubsL t Lth a r.Qup, su h-a

i sopr opyl napht hiﬂ7 He t‘ﬁyeccf ?'Tfé"e ‘FﬁéJSF%% gl Eiigrlsht'ét ergbg‘ryl B 1 ‘soru E‘r ein
refers to ambveﬂﬁEMhaﬁwldbﬁkldrUﬁ@d do\&blef'bc&fﬂisabﬂ(d/h\agrr@impam %dtbmﬁh@ﬁ exarrpl es
include nmethyl pyridine, ethylfuran and the 25 like, The term"alkyriyl" as
used herei r?afté?‘é?’§>&361%e%'ﬂF!é!ﬂ@ﬁt/C'BF‘e’EﬁnénEer’féﬂ’Véf%Vﬁdé‘lekﬁsﬂd thediifai ni ng one or,

mor & doubl e bongsge suGN~ é\ﬁerﬁm}ﬂnyas,us@B%VéW'refeyé Win Qﬂy@'s x?g%nhie'a%mme term

"hal oaryl" as used herein refers to an aryl substituted a hal ogen such
as br onophertkenyl gitolpr dobhenighlaardamble i viogl b8txehe term "al kyl oxyaryl " as
used herein refers to an aryl substituted with an al kyl oxy group such as

hydr oxyet hyl phenyl and tB%TndhﬁzDE@ER#&RﬁEEﬂJ*ﬁEXNQéM?Rﬁh" as used herein

refers to an aryl susbtitute an a yl oXxy group such as propenyl oxy
phenyl and the like 11 21 NOV 2 The term "hal oheteroaryl” as used herein
refers to a het éhoargsentiiysniien peyidegicompeunds deptrere Roprt tand ekactieganpl e i s

& ot o PY dniliiced B QLAY " SHEAMIIERES BT HIRNT FD MAITER LR B 40 S

6, 7, ch contarns one nor e tbl'e pon s, and ma
contai n a hepreseattdmy the Banénattdraiaexanpl es i ncl ude cycl ohexene,
tetrahydropyridine and the like. The term "al kenylaryl™ as used herein
refers to an aryl substituted with an tL&ﬁnyl group. A particul ar exanple
is vinyl benzene. DETAILED DESCRIPTIO@ HE | NVENTI ON The pr esent

i nvention provides conpounds that are potent and selective 10 antagonists
of md uR5. Whereduhjsoamdstiosiy snpstivtad tpietoisucliovwneiety end dehistan optionally

subsiituted carbocyclic moiety. The G moiety is a group that not only covalently
15 binds to the Arf and Arf moieties and facilitates adoption of the correct spatial
orientation of Ar' and Ar?, but may itself interact with the protein to allow receptor
binding,
The Ar' moiety is generally defined as a heterocyclic moiety, and the Ar?
moiety is generally defined as a carbocylic moiety. Ar' and Ar? can be monocyclic
20  or fused bicyclic groups. Ar? is preferably defired as an aryl or alkary! moiety. Ar'
is preferably defined as a heterocyclic, heteroaryl or heteroarylalkyl moiety. The
ring systems encompassed by Ar' can contain up to four heteroatoms,
independently selected from the group consisting of N, S, and O. When Ar'is a
heteroaryl ring or ring system, it preferably contains one or two heteroatoms. At
25 least one of the heteroatoms preferably is nitrogen {N). The heterocyclic or fused
heterocylic moiety preferably is selected from the group consisting of quinolyl,
quinazolyl, quinoxalyl, Z-pyrimidyl, 4-pyrimidyi, 5-pyrimidyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, and pyrazyl.
Monocyclic Ar' groups include, but are not limited to: thiazoyl, furyl, pyranyl,
30 2H-pyrrolyl, thienyl, pyrroyl, imidazoyl, pyrazoyl, pyridyl, pyrazinyl, pyrimidinyl, and
pyridaziny! moieties. Monocyclic Ar? groub include but are not limited to pheny!
12



represented by the general fornmula: Art-L-Ar2 where Ar' is an optionally
substituted heterocyclic noiety and AT is an optionally substituted
carbocyclic noiety. The Gnoiety is a group that not only coval ezﬁt&@q ﬂﬂ‘%
binds to the Art and Ar 2 noieties and facilitates adoption of the'correct
spati al or| tatlo iself inter it h

protein to” cfep8vx7y gfﬁd QCV%' 'g HBSU%e LJAr"trélrrﬁle TVer $0 R E}'ﬁ iWQ“ﬂ@P?“ned as a
het er ocycl bsethmnyetmderamdpttéir@nﬂqTenyln@:h@bynzosmallemehwl | susdefdinedc as’ arours
carbocylic noiety. Ar' and Are can be nonocyclic 20 or_fused bi cycl iC
groups. Ar inglyde, éﬁ“e?rér%llv“'ﬁéiﬁone%larﬁg‘%%f}rﬁe”E)'Fm%ﬂPéﬁqu Hisioetyinedyl. j s

pr ef er abl yidefdnes sy, %Mlﬁﬁﬂr@y%d&moiﬂeh@lﬁgﬁﬁ WreREiIRh ShARN) Riky] oI ety.

The ri ng syst ens encorrpasse can contaln up four heteroat ons,
i ndepen@lenuwynaaélhebtcﬁmomﬂmstoltfeag:d\dupurogmimst mdglm'ﬁvlleo&uoamob@nzown@wtAr is

a heteroa m r ef rabl ontai ns _one.or .1wo

het er oat orrég”z,&lf”rfgwl‘ ésa? ‘%ﬁ a&P'Ftaﬁg ﬁ%‘é tr%?rgty%sr e?‘ér%fﬁ?‘:yragg '?ﬂaté'ogen (N).
The het er ogyGdy endgtyf us:édgreﬂeeéw mca/lswstﬁ@ﬂeetnheameﬁwareabl y is selected from
the group consisting gl n qui nazol y qui noxal yl , 2-3&3“ m dyl ,

4-pyrimdyl, 5-Py@f fnw w{%wm@”bwq»*dwep%dewv.b&yqubs' iy .

Monocycl i Coﬁé or H{&E%uétf&' éé‘%’@c«ecﬁ)%rrﬁ{h% d}BEp kbRl Eﬁr‘?g EPhalBB!eﬁZ@,Yﬂ:a alkWr EL-,
pyranyl 30 2Hpyrroly hi enyl, pyrroyl, i mdazoyl, pyrazoyl, pyridyl,

pyrazi nyl , Cp@ﬁélhvld@fyl -OGHad-CRYRi ORMPORLEONRR’, -NBROCE, F&F»rE0gr oup
i ncl ude bu e n{ttHcfbe [qhﬁe ];Brmgh;g *: 62 Zgol\l% Y(a%h ?ngllal unzyI Fused

bi cyclic A inc DUt “ar e not |’mtedtd orenyl

ant hr enyl , irideflemydntty peascaed froente, gramdcbzﬁmm@mhewlkyi Hmsegdclbaleylcl ic Ar'
groups i ncI ude, u‘ ?r not limted to: benzot hi azol e, benzi m dazol e,
3H-i ndol yI MESeRRBIciAkYL aTa 28§17 S durd: iy 1°T 4qui nol i zi nyl , i soqui nol yI

qui nol yl, pht hatji, Wclnetyﬂ@@@hé})éﬂir tamglup & PUgNABRIs nYkan 6k mpbnaémny
|soth|azolyl qgui noxal i ny! i ndol i zinyl, isoindolyl, benzothienyl,

benzof Uﬁanﬁ'ecieédmmim graumy 9’ atams: Ehtomeriylendobeties. Ar' preferably is a
2- pyridyl noiefye 1 Nfe r{anetrhﬂplb\é §deaofsé‘hé‘lﬁ cR;Eﬁz?QmoBJ??”%ev 'l@% rﬁpl-glg%fAr

and Ar2 noieties option ependent e su |tut
nor e noi et treEseset eltllﬁetimﬁln@im-fﬁhéh!getmﬂ e@ﬂéelt‘mri n@Qaf(kd!IahegeﬁQNB, {@8idel kyl ,
C - CONHCHz-, ~CH2CONH-, -CNHNH- {amidine}, -~CNHNHCHz-, -C = NO-CHz-

{methoxime}, -CHa2NHCH2-, -CH2CHaNH-, -NHCH2CO-, -NHCH2CHOH-, -NHCNHNH.-

20  {guanidine}, and -NHCONH- {urea), for example.

The atomic arrangement in the L moiety can also be made to form a five-
membered ring. Several examples of these are cyclopentane, cyclopentadiene,
furan, thiofuran, pyrrolidine, pyrrole, 2-imidazoline, 3-imidazoline, 4-imidazoline,
imidazole, pyrazoline, pyrazolidine, imidazoliding, oxazole, Z-oxazole, thiazole,

25 isoxazole, isothiazole, 14-1,2,4-triazole, 1H-1,2,3-triazole, 1,2,4-oxathiazole,
1,3,4-oxathazole, 1,4,2-dioxazole, 1,4,2-oxathiazole, 1,2,4-oxadiazole, 1,2,4-
thiadiazole, 1,2,5-oxadiazole, 1,2,b-thiadiazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole,
and 1H-tetrazole, for example. The 1,2,4-oxadiazole is most preferred.

The atomic arrangement in the [ moiety can aisc be made to form a six-

3o membered ring. Several examples of these are cyclohexane, piperidine,
tetrahydropyridine, 1,4-dihydropyridine, pyridine, benzene, tetrahydropyran, 3,4-
dihydro-24-pyran, 2H4-pyran, 4H-pyran, tetrahydrothiopyran, 3,4-dihydro-2H-

thiopyran, 2MH-thiin, 4H-thiopyran, morpholine, thiomarpholine, piperazine,
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10 C30-al kyl, -OH, -0OCF3, -COOR, -COR, -SOR -SO2NRR, -NRR, -CN, -CF3, -CO
NRR , -A-(CH2),,-NRR, wherein Ais C, 0, N 50, 502, and R and R are
i ndependent ly sel ect ed from the group consisting of Cl-C3 al kyl Fu v
cycl oal kyl, het erocycloal kyl , aryl and nis 1, 2, 3, or 4 T'}e MI} zty IS

general ly mad 14 atons C i ndepe ent sel ected from
the group OC%W%PB'EE p@mﬁ:ne’\lpybazrrgm] %2 t’l‘ﬁ%r’ ﬁ’% @t’y’a"-é% h%s "Bé"Fade” of a
non-cycli c naiebyetrsewel A ¥Rl es of these are -NH (am ne), -5-
(thioether), -0-_(ether), - et one m de), - CONHCH2-,

- CH2CONH-, - CNHNiBe B(tarm'taarﬁg)gemmﬂmaﬂ)zmmet@-%agﬂ%be (ISR, PR3 five- or

- CH2NHCH?- ' X frmP ﬁﬁ%%}one or W%ﬂ;}/r% %ﬁ";?&éve%ﬁ)eﬁw gk disne) ,

and - NHCONH {urea exa The atomc a In the noi ety can
al so be arradéesa)arreoimamd:wm, 1rxéﬂitﬂa|eedinr3 00e, cSem@Ieatanemarrmoeslogénmhese are

Y i ol 1Ry SRR AP RR oD ARG, Mty oreresy Pes fe. o
pyrazol i di neidd-&lieazo!l4d- ﬁmBonhQW@é E.H-Eni@XAA Q- e, NinAd M finord 3-pPsadinl-e,
isothiazole, 1 H1, 6 2,4-triazole, 1H 1, 2, 3- trlazole 1, 2, 4- oxat hi azol e,

1, 3, 4- oxat H-8B®i &ydartaing 3 fiipydezeies?. 51[’!&:\82209@8&2?”*%&610@8 2:oxazoliginpiieaol e,
1,2,4- thi . ey 4l zphe, ol e,
1, 3,4-thi agtlg!aa% ;5 Onle § %Hﬁétg%{tzr%g@ol 54 ?’?"’Z%[e‘églﬁ%?h@ ﬁ g+ ﬁa%“?%g?g?g?é eis
nost prefer? éd:hhﬂ'dTe w{irﬁ 8- Ta:azcam;emmr%’ pyrahiizode, it St -pycdomeal2db“be nmade to
forma six- n everal, exa l.es.of these are. cy | ohexane,

pi peri di ne, pyr?%f‘?%%yc}?’g’bﬁﬁ %idﬁé’e ? 4d'8?"?{)7§?6r5w]? digne. ShYFiraI%Re 9' yenzene,

t et r ahydr OpyHaE)-By dmidibdiyisheo 1 2HERYiEaR.2 ( 2hh-Pyd, amd iEnpyE abid, for example.
t et rahydr ot hi opm 3, 4-di hydro-2H thiopyran, 2Hthiin, 4H-thiopyran,
rfﬂﬁ

mor phol i ne,  thi ‘tﬂrseﬁeembc;ﬂlrﬁé?hi.wpr@ss 5 BEtgIQeKFlic Y TIeraRg S 1N

pyri m di ne,sRY4AZiMEerdbly, Bistdd 824208 orlar?t I, 4 bkadibise rihg3 Tvetll FfhPenayand
1,2,4,5-tetrazine, for exanple. The atom ¢ arrangenent in the L noiety can

al 50 be fmdeaveEither Pna of itwe-passiblesprienietinnsr wih regRect dMtE Ar'mydoNe 96PuRfor e
car bonyl graips r5§>¥a%&la ﬁ?é%ﬂpérﬁﬁonﬁirefeg E&%ﬁgm?&s%% fitd E’drﬂg ?71105\. -
e, rol i1 dl none,

1, 2-di azeti di n-3-one, cyclopeni ano opent eno
3-pyrroli n-{Z«rrere;Aéuomzmiermrd@{F fthi BilATH4, 2 .3- qumazollm di none, 2-

According to one aspect of the invention, compounds of Formula | are
provided.
Jf-\r1\',/x~ﬁ/Ar
Y——1z
1

20

Formula ) contains a five member ring containing three variables X, Y, and Z.
There are attached to this five member ring two substituents, Ar and Arz, The five
member ring may contain O, 1 or 2 double bonds as denoted by the dotted lines in
25  Formula 1. In a preferred embodiment of the invention, the five member ring has 2
double bonds. |
In embodiments of the invention, variables X, Y, and Z are independentiy
selected from N, O, S, and substituted carbon, designated CRs, wherein Ri is as
defined above., At least one of X, Y, or Z must be a heteroatom. In a preferred
30 embodiment of the invention more than one of X, Y, and Z are heteroatoms. In
one aspect of the invention two of X, Y, and Z are heteroatoms. While in another

aspect of the invention all three of X, Y, and Z are heteroatoms. In a preférred
14



i m dazol i done, 4-im dazolin-2-one, 2H i m dazol -2-one, 4-im dazolinone,
3-pyrazolin- 5-one, hydantoin, 1H i m dazol e-2,5-dione, 2-oxazoline-4-one,

2- oxazol i di none, 3- oxazolin-5-one, 3(2H)-isoxazol one, 2, 4-oxazplildV g one,
1,2,4-triazoline-3,5-di one 10 2, 4-di hydro 3H 1, 2,4-triazol - 3-one,

2H pyran-2-one, 2(liy)-pyridone, 2(1H)- pyrazi none25 4( 3k/ ) - pyrim done,
3, 4- di hydrSWPP}‘?i"?ﬂ‘rsz?hBr'f@’e“ijﬁtaé 53§ gae 021)(6 e &5 15 pr‘r'. 1T 6 BER e

1,3,5-tri aé!ﬂ'ﬁbaﬁﬁérﬂ)of(}ﬂg’m\%'?ﬂoﬁ)fﬁﬁabﬁf')@ 2Ghd .z LorN eXRERLRNe: freferRicef erred
enbodi ment, L conprises a heterocyclic 5-menbered ring system Preferably,

L is an oxamblodingntad the vbndgadKaz bl & isithgnd Theq_ nmoi ety may is have

ei ther one of t)QDccPrQSS' bl e OI_F]I entati orﬁhw.th ct tU Eft]’ AT agr(g AT 2

groups. Thus, fof-exa TIoah‘f heerlarslelecﬁtlon T3 rs co OUI’SI a%lAﬁg the

confi gugat IrQlI@péﬁde(rﬁly gelebtéd\ird)rr ayazed Be@zﬁoﬁvl( AaNiculabemnBbiimends 41 ebeadi azol e.
According to one aspect of the invention, conpounds of Formula |I are
provi ded. JSUERYOANGUGE FOsmYRErein ASnERR fY2 &ref PgePansRBEY Sp eﬁ@dcfb‘?fPaﬁ Mg

three vari ghlgsn&r arm aﬁ@‘f’l\e?eroa-r Blikgsal @ ﬁaﬁeaﬁé?ﬁ&Lape$Bb&n¢en¥§% ring two

substituents, Ari and AN Ive rirng nmay contain 1 or 2 doubl e
bonds as dé&wvengdn By Bh@ ﬂdoertemldqteﬁaﬁom frme2ebdF@arydra Heteloard ripgef ditilled
enbodi nent _of th(ﬁéé nventio t he ble,honds. In

embodi ment §9F ¢ U}Ef{ve"ﬁ?(?&(;ﬂﬁem\?a?ftgﬁl% nROnWC]Lé%gtrfsgr Ei’ﬁg\gb@ﬁ% iy

sel ect ed f irEpbhddhtlySsel@died $tohsphdril Qﬁ/rE@T boranyde*ﬁbgﬂab%zﬁm oARiefigng, R 1s
as defined above. At Ieast one of X, or must be a heteroatom In a
preferred BUMERRIDHI REAIYLPYIRZEY. HV‘&?{ZPHH "Hﬂ?‘(‘:h”t RARDYle 1B Beeteyredang 7 are

het er oat OMgmydRim&MEAPRGHen@bn! AE ik BYRBIddORohWheRll 2hd nc@mdn% Abke
het er oat ons. Wil e i n anot her aspect of the invention all three of X Y,

and Z are hegferedeorwdimentofghefirensanidnis Snwe@cf@@ﬂm@di menn efen he
renson, B GESS g P08 B Mol 2oL P PRRIRH Bheiboc
of the 1|5nvemt10(dm,1er)( ing2 N, selectsd Moanpohebyi snd) pyridyl. In a suitable embodiment, Arz

is phenyl. In another suitable embodiment, Arz is 3-pyridyl.

According to another aspect of the invention at least one of Ary and Arn is
substituted with at least one substituent G, In preferred embodiments of the
invention, Arz is substituted with G. Suiteble embodiments of the invention inciude

20 those where G is selected from the group consisting of: hatoalkyl; heteroaryl;
cycloalkene; alkenyl; alkynyl; A-alkenyl; A-alkynyl; alkyloxy; A-alkyioxy; R20Rs; -
Rz0C{0}Ra; {CHzIm-NR2R3z; -OCH2CH(CIICH2CI; and substituted aryl, wherein Rz and
Ra are as defined above.

In one embodiment of the invention, G is haloalkyl.

26 In another embodiment of the invention, G is hetercary] wherein heteroaryl is
selected from the group consisting of: pyridyl; furanyl; thienyl; pyrazinyl;
pyrimidinyl; pyridazinyl; pyrrolyl; pyrazoiyi; imidazolyl; triazolyl; and thiazolyl. In a
preferred embodiment of the invention, Q is selected from the group consisting of:
pyridyl; furanyl; thienyl; and pyrimidinyl. In a more preferred embodiment of the

a0 invention, G is selected from the group consisting of: 2-pyridyl; 3-pyridyl; 4-pyridyl;
3-thienyl; 5-pyrimidinyl; and 3-furanyl,

In yet another preferred embodiment of the invention, G is cycloalkene. In a

further prefeired embodiment of the invention G is selected from 5- and & member
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According to a further aspect of the invention the groups Ar, and Are are 5

i ndependent |y selected fromaryl and heteroaryl. Particul ar enbodi'nents of

the invention include those wherein Arr and Ar2 are independentlzﬁmwezqr_med

fromb5- and 6-nenber aryl and heteroaryl rings. In nore particul r

enbodi nment s Oh& t?lg invention An and Arz are sel ected, from 6- renber aryI and
t

het eroaryl F%" qnldlhEtﬁ’BFéC'Ea’r”iqsc‘iﬂné?'”'éﬁﬁé‘ﬁl%ﬂ?rg Efj“f”thh'éG v entd o'

i ncl ude t NORBIHERSF ALY cAbS oA didiahd thicRHEREnAeRtd i oA lcRBLAE Jzxem phenyl ,
pyridyl, furanyl, thienyl, pyrazinyl, pyrimdinyl, pyridazi nyI pyrrolyl,

pyr azol yl Wﬁta@m we dwtrlab@myl In ¥R apesther embsdineiteesrEl! . 2énfodi ment ~ of
the i nventi glranthracAgop! m%gtm%%ﬁm qswgu@(gmehrs A By e preferred
t e I ve 1 oNn, S

enbodi ment o 1o7's “Sel ect ad rom I n"anh'even nore
preferred etmmdiydmmtyrids@lnfd:rSeme{pee:Be’dbémmQem/sndylahydrnpamb,mher preferred 15

enmbodi nent , Ar2 | ected from n and rid |n a wtable
enbodi ment, Ar2 ??T%H%ﬁ%amm‘?réﬁ‘gﬁf é’%%%l”t"ﬁ%/ égrﬁoﬁ#ﬁ@ﬂt N ArBCifs

3-pyridyl. Aeceid BSbbiIAINGRe FRRRESN, O .stmedteareﬂm% @bub%ﬁg.sm@ opf Art
and Are is substituted with at | east one substituent In preferred

enbodi nent sVl tZheethvinieylt pewengy 2nd Sutamyst i tuted with G Sui t abl e
enbodi ments of thg dr&ﬁg%' ﬁEt eP%%b‘{LZ 4 b P’%ﬁ“é‘{W%zﬁ %k}{ﬁylsww Ghed fromthe

group consisting o roary cyclo enyI al kynyl ;

A- al kenyb; ﬁar&bklyanyhxbcalnkwtmfyhe Avahkiyh oX s sdRAAES from BRIOB()! Baa butynyl.

(CHz) m NR2RS; dg CH2Cl ; .and substituted a % V\:h?l’ ei[g nd R3 are
as defi ned abovéb‘c‘?c’ﬁ BRE & BT RERESRFEL P H‘fﬁ VM9 /F SEAE RIS A, 25 In

anot her enbgehiuBitinsRting ke: Anviest; g ,@alks;mhewew ¥h aeRRBic alehner, oaryl is
sel ected fromthe group consisting o dyl; furanyl; thienyl; pyrazinyl;

pyri midi nyl FeSpget Ry mjinkedig 'F‘UIWIA”[S'SP?“‘Q)Z('O‘?";/I'“ PRRicHRs SMRodipenta AEIt)E . and
thiazolyl. |Regior i€ %é]@&eﬁwlﬂgﬂ?ﬁouﬂfcohggnné Breft] enHE d. SEAEST ed from

the group consisting o uranyl; thienyl; and pyrim'dinyl. In a
nmore preber Né@zmmamdnﬂ{f&ﬂhwﬁe Irnwmre oartic@ar sﬁmﬂen@rﬁdﬁfth@rfn\«teheog-réup

conSiSting. Aol ol by okt M 1M conde Rl o SRRRERNI by PG T

and 3- furanyﬁ et a erre fbodi men el nven I on,

cycl oal keneG ulsnoaicHan?thé:lepref e red errbodl rrent of the invention Gi s

sel ected from 5- aa gtﬂIGfum?'\er emboglment NCh/e |nventlon G is selected from the group
consisting of: alkyloxy; and A-alkyloxy: wherein alkyloxy is a straight or branched

20 chain alkyl radical substituted with a hydroxy group and A is a linker. In a more
particular embodiment of the invention the alkyloxy group is linked 10 Ari or Arz
through A, and A is selected from the group consisting of: CHz: O; NH; S; S0O; SO2;
NSQz; O50;; and -C{NRz)NRz. In a more particular embodiment of the invention, A
is O, and atkyloxy is selected from hydroxymethyl, hydroxyethyl, and

265  hydroxypropyl. In a more particular embodiment G is -OCH2CH2CH:20H.

In a further embodiment of the invention, G is RzCCORz, In a particular

embodiment of the invention, G is an alkylester, wherein the ester links to Ar or
Arz through an alkyl group. In a more particular embodiment of the invention, G is
—CHz20C{O}H.

30 In still a further embodiment of the invention, G is {CH2)m-NR2Rs, v;'herein m IS
O or 1. In a particular embodiment of the invention, G is (CHz)m-NR:zRs, and Rz and
Rs are independently selected from H, alkyl, alkyloxy, alkylamine, cycioalkyl,

heterocycloalkyl, aryl, heteroaryl, alkylaryl, alkyitisteroaryl, haloaryl, alkyloxyaryt,
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carbocyclic and heterocyclic rings containing one or nore double bonds. In a
still further preferred enbodi nent of the invention, Gis a 6-nmenber
herterocyl e containing one double bond. In yet a further enbodinent, Gis
3-(1,2,5,6- tetrahydropyridyl). In a suitable enbodinent G is N-gqgyizfst ed
3-(1,4,5,6 tetrahydropyridyl, for exanple 3- N—benzyl (1, 2,5,6-tetrahyd

ropyr i dyl by, According Lo, anothere gsRest oL he inventi ono G ls akenyl. In

a More parti Fon, G878 €¢ rom t'He group
consi st i ngim@kntion,i Ryydnc l?s-affétuhydp\éhﬂyﬂnly pm@cpemymm andnbudlignylin sAggaedi ng to
anot her aspect of the invention, Gis_alkynyl. In a mpre 10 particul ar

embodi ment SBPOEIMENT Q% &g INYANTIED i e A %ﬁr%b“ ePSﬁﬁ“ﬁ"r‘B’p%Fﬂ%‘ide AW Budhy |
Accordi ng LRt another aspect of the invention, Gis se~ected fromthe
group consisting of: A-al kenyl; and A-al kynyl; wher ein an al kenyl, or

al kynyl 5 respestioéhg, toiagotﬁenlaedecno:mhfe irorenier2. € hoagt spbstimtgganttheul ar
enbodi nent s of. th ti,.on ect ed from t.he glﬁlepup conS| st i ng of

o oS sinads gep 1¥ BatRiies etesy R RS TR T R

enbodi ment 00 fpHeRl; nBIRLI; @Rthrény!} §nc$$|b6r(?eh$|d ﬂﬁ@m&tm@htl‘dﬁ |5|sQieate$itﬂrc|Jrjn nor e
particul ar enbodi nent, of the invention, = CH2. In a still

further entSUgTPEACOBEIStRROL MAMt PG, -SB2i 'ssc%ﬁ?F e%@%ﬂ? f‘?@l@]”ﬁh%ﬁ gfdis:
consi st | nggad.. ablpheXYiCAMeA KKy RERRN A g seystral g, or

branched 20 chain al’kyl di cal substituted with & roxy group and Ais a
| i nker .10l n C4ANRDNB=; p@OtZPch aEOéJrlFbBrdl ffd@ﬂﬂzofcﬁmzﬁﬁimeﬁt-lﬁtﬁﬁﬂh@ -dIHeyH-oxy group

consi ot 1 ng PP B Gt l MT Bkefogp B Sn s SBET. B2 PR GE) Rra 1 1

nmore parti @H‘lb&ﬁm@dfbpﬁi'lyn&rﬁheﬁf/l t inea fmwwﬂtptﬁﬁrre&errltﬁ)d@ner&n@aai £ QXY Fiosn
sel ected from hydr oxgrret hy hydr oxyet hyl , and 25 hydroxypropyl. In a nore

particul ar ti(‘ee'rrS‘V(S’(‘:I'PrﬁS’l‘? isgng of heler DRePrabery’ 38 &N uneh B sipoRieedt of the

i nvention, ¢fidolinfi @PRe ivBnBoakd ik Geledfed SHRGHE BRIs Bbndifithd svEneiipn, Gis
an al kyl ester, wherein the ester links to An or Zpthrough an ‘al kyl group.

In B Mote p‘mﬂ:‘@)@ul ar enbodi ment of the '"invention, Gis -CH20C(OH 30 In

still a furt herA | cuﬂg%%bgmfr a@ﬁ?ét%qphlwmgl éac%%%&{“ NFZCE%’ d/\@erel nmis

0 or 1. Inapar e I nvention NR2. R3,
and R2 and opf8naliydurtheepdmstieutet ywise bee bechof ¢ eubdtituedtk \skelecaddiybmxie, and
al kyl am ne,m r?g%?elz emed embodiment of the invention, Ari is further substituted with a
substituent selected from the group consisting of: H; alkyl; haloalkyl; alkyloxy;
20 alkylamine; halo; -ORz; -SRz; -SORz; -S50zRz2; -S0:NR:zR3; -R20R3; R2SR3; -OCORz; -
OCONR2Rs; -NR2CORs; -NR2CO2Rs; -CN; -NOz; -C{NR2)NRs; -COzRzRa; -CONR3Rs; -
C{O}Rz; -CHIOR2}Ra; -CH2{0ORz2); -A-{CHz)m-NR2R3; NR2Ra; aryl; aralkyl; heteroaryl;
heteroaralkyl; cycloalkyl; heterocycloalkyl; alkylaryl; alkylheteroaryl; haloaryl;
alkyloxyaryl; alkenylaryl; alkenyloxyaryl; and haloheteroaryl. In a further preferred
25 embodiment of the invention, Ar is is further substituted with a substituent
selected from the group consisting of: halo and cyano.
in another aspect of the invention wherein Ar1 is 2-pyridyl, the further
substituent is located at the 5-position of Ars. In a further embodiment of the
invention, Ar is b-fluoro-2-pyridyl. In yet another embodiment of the invention, Ar
30 is B-cyano-2-pyridyl.
According to a further aspect of the invention, Arz is further substituted with

one or more substituents selecied from the group consisting of: H; alkyl; haloalkyl;

alkyloxy; alkyiamire; iralo; -ORz; -SRz; -SORz; -502Rz; -S02NR2Rs; -R20Ra; -RySRy; -
17 |



het er ocycl oal kyl, aryl, heteroaryl, alkylaryl, alky::teteroaryl, haloaryl,

al kyl oxyaryl, 16 ~[ {21 NOV 2005 al kenyl aryl, ai kenyl oxyaryi,

hal oheteroaryl. In a nore particul ar enbodi ment of the inven%gmﬁmﬁand R3
are independently selected fromH, and alkyl. In a further e [ of

the invention, R2 are jndependently sglected mH a methyl. 5
Accor di ng t%egﬁbt“ﬂg%q\ggééc'g\'?%¢8gﬁé"li"ﬁ gt on')’ é‘(‘ig‘s 3[";‘1?)%@173{38»[%(1 with a
substi t uentcoi¥R.! T DR LCHIG®R)RE DEHAON.); IRQBPLILSNRS; eaRetl; BROMARSI, gr oup
consisting of: phenyl; naphthyl; anthrenyl; and fluorenyl. The substituent

R4 is sel edeggiopwbhetererafrvbugy ctaiollshdtagcosioaliial glkviapr alkyBrperoarsoRrz
-S02R2; -S "= . - o - L R3:
o - hoz: AN SRy R R R R PSR o B R

- CH( OR2):R3;;erntad2CEIR2)f, the AneCitiDhmar NRZ R3herNRDRB1utad with anabkylore het er oaryi ;
and heteroaralkyl. In a ferred enbodinent, aryl i henyl. In a further
preforred SHESHARMSEIFRAE] HoTkTecHati FPBHFUTEE: Gk e eiay: Or TRtk o;
NRZR3;  al ksys; 38R @hd hifrod thW kbR pRESRN dribodiprRod (Nt vehiid-har:l Ryeati on,
R4 is selected fromthe group consisting of F; NH2; 15 nethoxy. According

t 0 anot her Tagpecsubstitugne sehgotaet from, the gedvprotonamstingral; cyang: Auew: chipreonal |y

further su Ltu W r nore substituents selected fromR2 and R4.
In a pref e%?é@%'eh}%gdlg\ﬁn%ﬁeqﬁ&ﬁhe invention, Ari is further substituted with

a subsic tuent &eheciregréfeond ieheogiroem cdahsimtentign oft: iHphahyr ;3-valdysl kyl ;

alioloxy: 20 alkylann Neles OB S0 oSO 02 - SCRIORG, - 2R
- C02R2Ra;  <GOMRRBA: at tHe(@hBRinet bk 8) R3; - CH2( OR27; - R (CH2) m NR2R3; NR2Ra;

aryl; aral kyl; heteroaryl; heteroaral kyl; cycloal kyl; heterocycl oal kyl;

al kyl aryl :  al kylhat@hengybedimens af §he nvantas, 3hg srhstituentd@ iy patignaly

al kenyl oxy he : f ,?Fnbodi ment of
t he invent ?gﬁ[ er,éﬁmfigﬁlla&s)%ﬁ% ﬁ%?ly?@ﬂé? lljtt?sl}{tgéd—h \gvl%tE lﬁggﬁsﬁ%@? ?1'? éeont sel ected
fromthe groopistopei:sti asgylohaloblklo atlhytbxyy athglamine arabt:he®RaspRct-SORzt-he

e on Wkl B SR Al SEBRE VBB kol 26
-NQO2; -C{NR2)NRaz; -COzRzRa; -CONR:zRz; -C{O}Rz2; -CH{OR:)R3; -CH2{0ORz2}; -A-{CHz}m-
NR:zRa; NRzRa; aryl; aralkyl; hetercaryl; heteroaralkyl; cycloalkyl; heterocycloalkyt;
alkylaryl; alkylheteroaryl; haloaryl; alkyloxyaryl; alkenvylaryl; alkenyloxyaryl; and

20 haloheteroaryl. In a more preferred embodiment of the invention, G is optionally
further substituted with one or more substituents selected from the group
consisting of: alkyl; alkoxy; atkenyl; halo; and cyano. In a particular G is -
QCH:2CH2CH20H, and is further substituted with chloro, to give -
QCH2CH(Cl)CH20H.

25 In one aspect of the invention, specific compounds of formula | include:
3-(2-pyridyl}-5-{3-methoxyphenyl}-1,2,4-oxadiazole {(B1},
3-{2-pyridyl}-5-{3,5-dichiorophenyl}-1,2,4-oxadiazole {B2),
3-(2-pyridyl)-5-{3-chlorophenyl)-1,2,4-oxadiazole {B3),
3-(2-pyridyl})-b-{2-chicrophenyl)-1,2,4-oxadiazole (BS},

30 3-(Z2-pyridyl}-5-[3-(trifluoromethyl)phenyil-1,2,4-oxadiazole (BB},
3-{2-pyridyl}-5-{3-methylphenyl)-1,2,4-oxadiazole (B9},
3-{2-pyridyl}-5-{1-naphthyl)-1,2,4-oxadiazole {B10},
3-(2-pyridyl}-5-[3-{triflucromethoxy)phenyl]- 1,2, 4-oxadiazole {B11],
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invention, An is 5-fluoro-2-pyridyl. In yet another enbodi nent of the

i nvention, Art 30 is 5-cyano-2-pyridyl. According to a further aspﬂe’bﬂﬁ‘bi{]ﬂS
the invention, Are is further substituted with one or nore substituents-
selected fromthe group consisting of, H, alkyl; haloalkyl; alkyloxy;

e e e i e BT e M,

- CO - RZR- - 1 3-(Lpylidyl) 5@@'&41?8.6&0@%@)1!?2 2, ﬂ@ﬂeﬁﬁz&@?@wﬁlﬂ( O R2);
-A-(CH2) ., -NR, ~R~;. NRI - ry-; al kyl; heteroar het er oar al kyl ;

cycl oat kyI $b3- 8%‘&%}{:565@(%“0'&4%@!“&}9}2 4&4Xl@913ﬁ%‘?é5\éﬁ}y i; haloaryl;

al kyl oxyar y) rxl WM I heteroaryl, In a
preferred 5 Beﬁggﬁ%in? (gfcytaﬁJJ I nvle}ﬁi;(??n&a}gri%%%s@ (r?t her substituted with one
or nore sut&ii buédulesiél‘:bdm'rmjhéxmnehwmgl dupxadeasl B2i3hg of : al kyf; a~koxy;

al kyl oxy; and ni In a re preferred enbodi nent

of the |nve %H%ﬁym {ﬂa’jsg%ﬁ%f‘?ﬁhteﬁépqs%l‘g's?’iatdi?éﬂl[engg%éct ed fromthe group

consi sting of12-pGH@NPE-(B-dMRE -\ dHoBR ey - b@%xa&h@ﬁ@e @@@h met hoxy. 10 In a

nore preferred enbodi nent of the invention, Ar2 is %}/76 or 3-pyridyl, and
n

i s substit utZ@-wveeyt-Rd3diuesr-bravenerteny)- Rt Préqchazwsﬁ and a further
subst i tuent ﬁ‘iz?bg 1865, IR spﬂéérbbﬁ n' 2@8&%@1520% yment of the

i nvention, |tuent i's opt|on su5|tuted with one or
nore subsd i ti}@tblosmiyemtbdnf& tﬂnxtahr@pgemum ,1254<n®at$|ras¢le ng2oif : H; aI kyl ;

hal oal kyl 0X | ami ne; hal o; S S02 - SO2NR2R3;
- R20R3 R25F§'L kg&k&@’ gzﬂ%%‘%&‘f’af‘ %%\I - N02

-C(NR2) NRa; 3 @ﬂ%%ﬁyndwm%rcyﬁ%@ %ropl@'ﬂ(ﬂﬁ?ﬁ%axa@h@&%ﬂ. -A-(CH2), , ~
NR283; NR2R, 3; aryl; ara %5 3 het er oaryl ; heteroaral kyﬁé cycl oal kyl ;

het er ocycl oa:F‘l@/'Iﬂ‘-‘oroé‘IYF('?T?aY 24vepPRRY o hRyE-ox2ipade (B3 2)al kyl oxyar yi :
al kenyl aryl; 3% 'ﬂ%aydp%w yi)-5- @nﬁd%@ezhaw}@henq mtoxaldrbzauerm% preferred

enbodi ment of the iInvention, i s optional fur-ther substlguted wi t h, one
or nore subs$1l$1!m1hgxwf@c:2 s SMC’:otmatnnehgmHub2 consdistdlmdBdt): al kyl ; al koxy;

LT o e DB PP ol BRGS0 0 13
3-{3-chloro- 5-tr|ﬂuoromethylpynd -2-yl}-5-(3-cyanophenyl)-1,2,4-oxadiazole (B36),
3-(2-pyridyl}-5-(5-chloro-2-methoxyphenyl)-1,2,4-oxadiazole {B37},
3-{2-pyridyi}-5-{2-chloro-5-methylthiophenyi)- 1,2, 4-oxadiazole (B39),

20 3-(2-pyridyl)-5-(2-bromo-5-methaxyphenyl)-1,2,4-axadiazole {B42},
3-{2-pyridyl}-5-{2,5,6-trifluorophenyl}-1,2,4-oxadiazole {B45),
3-{2-pyridyl}-5-{3-nitrophenyl}-1,2,4-oxzdiazole {B19),
3-{2-pyridyl}-5-{3-bromophenyl}-1,2,4-oxadiazole {B22), and phermaceutically
acceptable salts thereof.

25 in a further aspect of the invention, specific compounds of Formula | include:
2-{3,b-dichlorophenyl)-4-(2-pyridyl}-1,3-oxazoie,
2-{3-chlorophenyl}-4-{2-pyridyl)-1,3-oxazole {B50),
2-{3-methoxyphenyl}-4-(2-pyridyl)-1,3-oxazole,
2-{2~chlorophenyl)-4-{2-pyridyl}-1,3-oxazole,

ao  2-{3-triflucrophenyl)-4-{2-pyridyl)-1,3-oxazole,
2-{3-methylphenyl})-4-(2-pyridyl}-1,3-oxazole,
2-{1-naphthyl}-4-(2-pyridyl)-1,3-oxazole,
2-{3-trifluoromethoxyphenyh-4-{2-pyridyl}-1, 3-oxazole,

19



2

3-

3
3
3
3-
3-
3-
1
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
J
3-
3-
3-

5 In one aspect of the invention, specific conpounds of forrmula | include:
(2-pyridyl)-5-(3-nmet haxyphenyl)-1, 2, 4- oxadi azol e (131),

-(2-pyridyI)-5-(3,5-dichIorophenyl)-1,2,4-oxadiazole (132), 71 KOV 2005

-(2-pyridyl)-5-(3- chlorophenyl) , 4- oxadi azol e (B3), -

1 3-(2- [ 2- 4- I 135), 30
- ( (2 psyir:j%yéz)%d[fgm(?? ei“ly %Yrﬁdﬁ% ﬁﬁeonx%x |1a§o4e0§<adl ZB.ZO| e (B6),

(2-pyri dxal 02-§-d(f3rofﬂ@f§l{'éﬂvnfﬂ3n¥b\)ncﬂ,nl 2| 4-osadieazol e (139),
~2- pyrld pht h dz 4- oxadi azol e (13101,

(2-pyri dy?# §3 %dpfi}i%?l?fieﬂvﬁ @@Yrﬁb&}yb priesegPle: 1, 2, 4- oxadi azol e (1311), 18 2
X

O\/Zfl - -| , 2, 4- di | . B1166) ,
2- pyT! dy %{5&(@}5%&%&%&%?@% qub”%pﬁ@gézn azol e (g)i?)l azol e )

2- pyrsi dy2- 935-d€r3¢'610dwahﬂmi Oﬂalfénydiqw 11.2;exaagiedi azol e (B18),
2- dy. di azol e (B21), 5

2. Bw d § g %%‘ %%BF ’X%H%‘al oGt i gizol ). (B23),
2- pyri dyl-)z-&nibom- %«Ja@«ﬁﬂr@m@h@{w@rmﬂ;l 2, 8-l azol e (S25),

2-pyridy Ig S- (3-chtoro-5-cyanophenyl ) -1, 2, 4- oxadi azol e (B26),
2- pyri dyd 3%u?fsﬁpmhs"ﬂ3//&ﬁ8wéﬁym V.3 opemioxadi azol e (B27),

rid i oxadi azol e (B28), 10
EK | ar )(?pys;l Jgﬁb ghéﬁF& Snglygﬂgqﬁneﬁw 1);1]05%2404%xad| azol e J(BZQ))

| wor dpia-evkrphibnyIb4{(8-cblcanmphietryl)) . 3;dxpdelexadi azol e ( B30),

f

fl uor d- 2- ano- rophenyQO 1, 2, 4- oxadi azol e (1331
fl 30r%§'?¥f‘r§"’ Fg’y’g""g‘g é%}/) ﬁ%wq gl%ﬁa %xedl azol)é (|131232) ( .
f 1 uar apya-tghrd- yluofophdnd dl[BEtdwmphiemylm-io&aﬂoI@,xadl azol e (633), 15

2-
5-
S-
S-

met hox rid-2-y cyanophen -1, 2, 4- oxadi azol e (1334).
qui nm%y %Fya@pbsnﬂy&dé H@ﬁ%ﬂvy'dﬁ zxzi' FPXBUSat e (E35),

3-
5-
5-
2-
3-chl or L K enVl ) -1, 2, 4- oxadi azol e
6), 3- %5}53&1@% xgﬁﬁérm(} m(gsr Egg%ﬁgt%gx@;{)ﬁef§%¥%h2 4- oxadi azol e (1337),
2-

2-

2-

pytd dy2-j sve(r@p@nn‘dré (5-methRyyRytidopiBriy Boxazgle4- oxadi azol e (1339), 20

Bg“ g§ % gyé@p@ gﬂ? ?rgﬁ'{')rop enﬁ-}sk%% 421 gxg)c(liaglzglzgl ?Bglgle)

2-(3-cyanophenvyl)-4-{3-chloro-5-trifluoromethyinvrid-2-yli- 1, 3-oxazole,

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
B3
(
(
(

2-{5-chloro-2-methoxyphenyl}-4-(2-pyridyl)-1,3-oxazole,
2-12-chloro-5-methylthicphenyi)-4-{2-pyridyi})-1,3-oxazole,

20  2-(2-bromo-b-methoxyphenyl}-4-{2-pyridyl)-1,3-0xazole,
2-{2,5,6-trifluorophenyi}-4-{2-pyridyll-1,3-oxazole,
2-[3-chlorophenyl]-4-{pyridin-2-yl]-1,3-oxazole,
2-(2,5,6-trifluorophenyl}-4-{2-pyridyl}-1,3-0xazole,
2-{3-nitrophenyi}-4-{2-pyridyl-1,3-oxazole,

25 2-{3-bromophenyl}-4-{2-pyridyl)-1,3-oxazole (B51) and pharmaceutically acceptable
salts thereof.

In still a further aspect of the invention, the compounds of the formula |
include:
3-(2-Pyridyl}-5-{3-aliyloxy-5-imethoxycarhonyl)phenyl)- 1,2,4-oxadiazole (B77),

30  3-(2-Pyridyl}-5-(3-M N-dimethylaminophenyl)-1,2,4-oxadiazole {B82),
3-{2-Pyridyi}-5-{3-cyano-5-(4-pyridyl)phenyl}-1,2,4-oxadiazole {B101},
3-(2-Pyridyl}-5-12-methoxy-5-{4-pyridyliphenyl)-1,2,4-oxadiazole (B102),
3-{2-pyridyl)-5-[2-fluorc-5-{4-pyridyliphenyll-1,2,4-oxadiazole (B103},

20



3-(2-pyridyl)-5-~3-nitrophenyl)-1, 2, 4- oxadi azol e (B19),
3-(2-pyridyl)-5-(3-bronmophenyl)-1, 2, 4- oxadi azol e (1322), and ,
pharmaceutically acceptable salts thereof. 25 In a further aspec%1owﬁpﬁ%
i nvention, specific compounds of Formula | include:

2- (3, 5-dichl orophenyl)-4-(2-pyridyl)-1, 3- oxazol e,

2- ( 3- chl or gphanyikyn-4-(631RYs I5dmtawiby3pmno1 @, 4-6350)z0le {B104),

2- ( 3- net hoxypheny tg 4-12-pyridyl)-1, 3- oxazol e

2- (2-chl or édEﬁwﬁyl B- t@zﬂq@w |5d§r9wtﬁvt%pmﬂo"1 .8,4-oggriazole (8105},

3-trifi ) Vi AXAZ0 jethyl phenyl) -4-
T l)'é%ch%hﬁg)’lsaxm“rﬂo?o% (3%1@9@%} f‘%éiﬁx%dl%zor!égB ?Bl Py xonenyl)
3- trlflGd@dﬂeﬁwomﬁﬁheewm*véﬂﬁxpryrpmyha Li34-oxadetde (BB02, 1 NOV Ms

Lor apneny LR B GBS avape - b bhpei ™ LR ESe ey 18t de ¢!

rOpheny|3H543\(020—9)@9%){/@)5—{ﬂfi@or@xﬁi@b@ndyl)phenyl} 1,2,4-oxadiazole {B109),
3- cyanophen oxazol B52

5
5- di rr@t(ﬁo%’y'éhféﬁyiﬁ) mvmybmrpcag,m Y12 e,éé@gméoue 3111),
3-di C|§| rF‘ﬂm?SW %gl{gyia Dgryl f;é)/ @'y)\sgjzf) 62 4-oxadiazole {B110]},

3,
2,
3-chl oro- cyano oxazol e

3-fl uor 6-(5- E),gaanp)\piteﬁM})E«ﬂS (Brigy3- Vbl;yﬂle)rwﬂl B2oxazadigzole (B112),
3-

3-

3-

gslaﬁggf{g laju‘gé‘?ff‘gge%[% §;$r 33’ ?é xljié gaﬁg foxac?azole (B113),

Cyanol@h@%lﬁyl‘?ﬁﬁ({@ JyIaH@fEDFB‘ﬁ\}’ﬁb‘vaPMbr)ynl‘l &%&a@sb@oae (B124},
3-cyano-5-fl uorop (@pggrluoro r|d 2- 130xazo|e

2- (3- cyanoﬁngFy'I”)ﬂyl)rB(!@ mPU\%y pyidylighgnvil-B. gitaq:hézo\e {B125),
2-~3, 5-di ”%tib%ylgt’l?@yl'z)ﬂdb%@{fZ' angﬂgﬁér%zr yla. o%anﬁa%@%@i £5), 15

2- (3-cyanophenyl ) -4-(5 hoxypyr i 3- oxazol e,
2- 13- cyanopHa@riripyl5((23 WWPPW}’)]-'ﬁ.f!B‘?f@EBEWlH 1,2, 4—oxad1azole (B114),

2 (3 SHpnoRhg Ryl SR oghoh LRI R koot s & oravol e
3-{2-Pyridyl)-5-[5-(3- thlenyll pyrid-3-yl}-1,2,4- oxad|azole {8116}
3-12-Pyridyl}-5-15-({3-furyl)-pyrid-3-yi]-1,2,4-oxadiazole {B117),
3-{2-Pyridyl}-5-15-{3-methoxyphenyt)-pyrid-3-yil- 1,2 ,4-oxadiazale {B119),
3-{2-Pyridyli-5-{3-cyano-5-(5-pyrimidyl}phenyl)-1,2,4-oxadiazole {B120),

2-(
(2-
2-(
2-(
| uo
luo
2-(
2-(
2-(
2-(
2-(
2-(
2-(
2-(
2-(

20  3-{2-Pyridyl})-5-(3-cyano-b-{3-aminophenyliphenyl)-1,2,4-oxadiazole {B121),
3-({2-Pyridyl}-B-{3-cyane-b-{3-flucrophenyliphenvl)- 1,2, 4-oxadiazole {(B122},
3-{2-Pyridyl}-5-[5-{5-pyrimidyl)-pyrid-3-yl]-1,2 4-oxadiazele {(B123),
3-{2-Pyridyl}-5-{3-aminomethyl-5-cyanophenyl}-1,2,4-oxadiazole {B127),
3-{2-Pyridyl}-5-15[{ 2-propenyl}-pyrid-3-yl}-1,2,4-oxadiazole (B128),

26 3-(2-Pyridyl})-5-{3-cyano-5-vinylpheny!}-1,2,4-oxadiazole (B129},
3-{2-Pyridyl}-5-{3-cyano-5-(2-hydroxyethyliphenyl}-1,2,4-oxadiazole {B130},
3-{2-Pyridyl}-5-(3-cyano-5-(2,3-dichloropropoxylphenyll-1,2,4-oxadiazole {B131),
3-{2-Pyridyl}-5-(3-allyloxy-5-carboxyphenyi}-1 ,2,4-oxadiazole (B1 35},
3-{2-Pyridyl}-5-{3-allyloxy-5-cyanophenvl}-1,2,4-oxadiazole (B1386),

ao  3-{2-Pyridyl}-5-{b-cyano-3-[3-hydroxypropyn-1-yvilpheny!}-1,2,4-oxadiazole (B142),
3-{2-Pyridyl)-b-{2-N-methylaminophenyl}-1,2,4-oxadiazole {B144), and
3-{2-Pyridyl)-5-[5-{3-NM-benzyl-1,2,5,6 tetrahydropyridine)-pyrid-3-y1]-1,2,4-

oxadiazole (B143), and pharmaceutically acceptable salts thereof.
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2-(2-chl oro-5-net hyli hi ophenyl)-4-(2-pyridyl)-1, 3-oxazole, 20

2- (2- br ono- 5- net hoxyphenyl ~-4- (2-pyridyl)-1, 3- oxazol e,
2-(2,5,6-trifluorophenyi ~-4-(2-pyridyl)-1, 3-oxazol e, 71 NGV g
2- 13- chl or ophenyl | - 4- tpyridin 2-yll- 1, 3-oxazole, 2- (2 5 6-trif

| vor ophenyl) 4 (2o LK) sedk 3 IRERhEn s 2B LORNEDML )i ds CorpuEL OV - 1

phar naceutlﬁaal dn)bv&té@ept able salts thereof. In sti II a further aspect of the
i nvention, _.the conmpounds of the formula | _include

3-(2- Pyri dyrip: ’g‘et@" QV’E"}flzo\S&E’é?’(cl’r‘éf'Wéﬁr"b%ﬁy‘P’)aﬁh@ﬁ’iﬁ ¥E%/)2 4- oxadi azol e

B77 30 4- di |
(1380, 3R B P e o0 4 oxad azol e

(B101), s 33((2-Wrdv¢iyﬁ 8- BLOIIZO ﬁevhmyvﬁle(ml PyLiddexydperate/ IBE20, 2, 4- oxadi azol e

g g' 2(2)%),1 28’ cSZP\RYJyN%’} QZ St A QL h A Py L v ) Rhemdd, - 1. 2, 4- oxadi azo! e

2- Pyri dgl{p- fB,rr(cB;uf& U E parky- 21 dopyihiedyil-N N @ oxakiak ok, (B643,0xadi azol e (13104).

d 3-fl 5-(3- i dyl h 4- d | Bi 05
yr 1 ot - B UePEren by Y OERApEIBESh: oxad axol e (B106) .

2-

2-

2-Pyridy MR NEXBrRplrRs-BWIL gl 4. Jd 4- oxadi azol e (13107), 6
2- Pyri dsy/gl‘{[ﬁyﬂ%“eygﬂoﬁ Eé pyrB?Ud) g ph§%§d?¥_ ie %B(ie]oxadl azol e (8108),

E-

0

Flwor &-@-@yanapyriy-25yl§- :5 {firhmn'@-rsm@ls’i py1li e «)WIE) 8672, 4- oxadi azol e
Bl 09 | o % e
1), )3 (53|(:%u§¥ét?%¥ 3325\5 % rg’%{,‘r'ﬁ%}é‘ﬁ < J)(/lrzrdélé %é%?‘% %géo 1oi<a0|1|, azol e (Bi

, 4- exadi azZel2ePyridy)} 1B 3- thlomethoxy pyrid-3- yl)l -1,2,4-oxadiazole (B62},

(6- Cyano (3 hen oxadi azol e (3112), 10
3- (5- q/ano%{zi‘% ?\if)r%“g h\?%&ig@f ‘?‘P?ﬂa% %ﬂ%%"ﬁyl) 1, 2, 4- oxadi azol e (Bl
13), 3- (Zﬂapﬂyd\m 14 %&w@twyﬁd(ﬂylwrz dydkphesyl (572) 2, 4- oxacl i azol e

13124 rid 5- 12- et hox ridyl)phenyll-1,2, 4-oxad' i azol e
(B o8)e 3 oPEIId I3 corb eIy sm(lt:ﬁway%e%ﬁedﬁsu 5 4 oxadi azol o

(6126), 2-Pyridyl)-5-13-fluoro-5-b henyl)-1,2,4-oxadiazole (B74
3-(2-Pyri dyIS yri yg é Fb’grroo hé?\mtljg e5nyf)l uorooﬁ%ﬁazo)el{ 1, 2l 4- oxadi azol e (al

14), 15 3- (BZLEP?VHIQWH-!; 454C(®=Wmm91515(n3”t1h2&p¢vad®qotﬁemﬂ5+r 1, 2, 4- oxadi azol e (Bl
15), 3-{5-Fluoro-2-pyridyl)-5-{3-fluoro-5-hromophenyl)-1,2,4-oxadiazole {(B76),
3-{2-Pyridyl}-5-{3-iodo-5b-(methylphenylester}-1,2,4-oxadiazole {B78),

20 3-{2-Pyridyl})-5-{3-methoxy-5-{methoxycarbonyliphenyl}-1,2,4-oxadiazole {B79),
3-{2-Pyridyl}-5-{3-bromo-5-cyanophenyll-1,2,4-oxadiazole (B8O},
3-{2-Pyridyl}-5-{5-cyano-3-iodophenyi)-1,2,4-axadiazole (B81],
3-{b-Cyano-2-pyridyl)-5-(3-bromophenvi)-1,2,4-oxadiazole {(B59),

3-(
3-(
3-(
3-(
3-(
3-(
(B
1

2

3-

3-{5-Cyano-2-pyridyl}-5-(3-cyano-5-fluerophenyl}-1,2,4-oxadiazole {B60},

25  3-{B-Cyano-2-pyridyl}-5-(3-bromo-5-fluorophenyl)-1,2,4-oxadiazole {B61},
3-{2-Pyridyl)-b-{5-cyano-2-methoxyphenyl}- 1, 2,4-oxadiazole {B287},
3-{2-Pyridyl)-5-{2-cyano-b-methoxyphenyl}-1,2,4-oxadiazele (B98),
3-(2-Pyridyl}-5-(6-cyano-pyrid-3-yl}-1,2,4-oxadiazole {B29),
3-{2-Pyridyl}-5-(3-cyano-b-{methoxycarbonyl)phenvl)-1,2,4-oxadiazole {B100),

30  3-(2-Pyridyl}-6-{5-phenyl-pyrid-3-vyl}-1,2,4-oxadiazole {(B118),
3-(2-Pyridyl)-5-{3-cyano-5-methoxyphenyl)-1,2,4-oxadiazole (B134),
3-{2-Pyridyl)-5-{3-cyano-5-hydroxyphenyl})-1,2,4-oxadiazole {B137),
3-{2-Pyridyl)-5-{3-cyano-5-propoxyphenyl}-1,2,4-oxadiazole {B141), .
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3-thienyl)-pyrid-3-y

( ij-1 acliazole (6116),
(" I-furyl)-pyrid-3- ylj-l
(

n

X
xadi azole (Bl 17),

, 2, 4-oxadi azol e-(B1 19),

2, 4- oxadi azol e HBIROY; 21D
1,

2 [ 4-0
2 -] ,4-0
2 -0 II 1
2 - ( ) 1,
2- n n 2, 4- oxadi azol e J13121
2- Pyr| r?%pheéglhg @‘f I-‘f‘l ﬂ'gﬁggﬁ%% c%’ E@ﬂ ?) 1 2 4- oxad~azol e (5122;
Pyri dyl@ Bﬁma&s(@dwehm} Ad[y\}r)d-lrpywlm 3 Q‘Na)zelle {3147(Dxad| azol e (13123),
g
2-
2-
2-
2-
3

5-
5-
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3- t

cyano- 5- (5 pyri m dyl ) pheny
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1100
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=
\J*Lz —_——

Pyrid 3 am nonet hyl - ano enyl% 1 2 4- oxadi azole (B1 2-1),
Pyri ng E’E” M1 -3 JdopBRYY ) 1%6@139@'3‘ 14814 oxadi azol e (Bl 28), 25
Pyri | Y i azole (Bl 29),

Pyri ?/yI% grd@ %Y%rr%gargopféeﬁﬁlglg?%)%yée)%aﬁéz)&gqgﬁégg 1, 2, 4- oxadi azol e (B130),
Pyer i dBrl2- F’Eﬂt(\,&)—@y&marﬁ?-mwﬂm3;I4H0amj¢ dﬁ)bS@/)) phenyl) 1, 2, 4- oxadi azol e

1), 3:(2=Pyridyl):5:(3~al | yl axy- 5- d | BI
s A 1 S LR e Db e a0 azote (B
3-(2-Pyri dyis- cﬁmécﬁ:ﬁw@w% {ﬁcwrmxmar@wﬁymwﬁ bphaydzpeli5844- oxadi azol e

(B142), 3-?2 ridyl)- %/I am nop hen¥ 2) 1, 2, 4- oxadi azol e (Bl144),
and 3-{5-Chloropyrid-2- yl {3 chloro fluorophenyl}-1,2,4-oxadiazole (B85},

3-(2- 3-yll-1,2,4
> ocadh azol & TSR A e e T s e e PR R eor 21 2 1
NOV | m:yetS -85-Fluptdperidds pledt{3edyanh&-ciompheoyi)- 1 t2hé-oxebilsouleri8 eonpounds  of

F I

575 bt nyt TG BRI Y P eRURgPy < 250581 839p 25 0as7)

3- ~5- Cyano3-py.-Fiudrodyyil)2-§h G&acmame{ﬂnmmo)wﬁhaw D0aalicazehenié 1858) , 5
3-(2-Pyrid ‘% 5- (5- br ono- 2- et hoeﬁhen yl 24%oxad| azol e é1362)

3- ( 2-Pyr i i CretevBidoinsl B: Prosnepnengrop! E”‘é? $zaxed28p\e (BEBR)

3-(2- 4
(3o sy e sy ateining ot 41969

g (2- Pyari d¥HE9- CsarQ@Y@m%rvbfvp%whnB %rh)et!10>@fphema&ia?aémxedrramel)(892) D

3- (S B67
3. g Q/anog g. *:faa_?qﬁ('n% 25)56 ?:é% Qm@ﬁgpﬂel‘g\/ﬂ )2 &‘f%ié‘ﬂ? i%l aZ e ( )
3-

wﬂwwwwwwwwwwww

5- Fluorogyrl ole (1368),
2- Pyri dy3- {ASD(rﬁeﬂhlsrlaoanimxyy Ericel2- SH—)BI-(BI-eya]Jo ;5-Budropxady))-a2,@ e (B69),

oxadiazole (B94),
3-{3-{5-Dimethylaminopentyloxy)-pyrid-2-y!)-5-{3-Cyano-5-fluorophenyi}-1,2,4-
20  oxadiazole (B2b), and
[3-({3-{8-Dimethylaminohexyloxy)-pyrid-2-yI}-5-{3-cyano-b-flucrophenyl}-1,2,4-
oxadiazole {B96).
The present invention also provides compounds that are potent and selective
antagonists of mGIURS, which may be represented by Formula Il.
Al - X;—Ar4
. d
Il
According to another aspect of the invention there is a five member ring
containing two variables Xz, and Y2. There are attached to this five member ring
twa substituents, Arsand Ars. The five member ring may contain O, 1, or 2 doubie
30 bonds as denoted by the dotted lines in Formula I}, In a preferred embodiment of

the invention, the five member ring has two double bonds.
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-Pyridyl)-5-(5-nethyl pyrid-3-yl)-1, 2, 4- oxadi azol e (1370),
-Pyridyl)-5-(5-net hoxypyri d-3-yl)-1, 2, 4- oxadi azol e (B72), 15
-Pyridyl)-5-13-cyano- 5- et hyl phenyl ) -1, 2, 4- oxadi azol e (B73),21 NOV 2005
-Pyridyl)-5-(3-fiuoro-5-bronophenyi)-1, 2, 4- oxadi azol e (1374),

dyl)-5-(3- 5-b h
TF vor o b oft fab S0l FRORS S, dnd SRA t: 3 $6e8 dhsng avave)
Pyr [ d)t'o)wsn@tnﬁ@of :0dand-d neldhvk phapmk astiekiedted, fﬂorﬁxadlg&ﬂlﬂ €or(s1s3i68)at: 20
Pyridyl)-5-(3-nmet hoxy-5- (et hoxycar bon%ﬁ §;hen yt 4- oxadi azoi e

3- ("o-Pypi #d $Rs WIBr¢gp gidrast éyaﬁbﬁﬂﬁe must eaMﬂ?faEE% ('FBEB?)
“Pyri dyf)sp%(ée %@ge@ #109%% f)rgr% e i OXRESAZ 4 c(fBﬁll)aikyl -CF:;

- Cyano- yridyl bronD 1,2, 4 oxadi azol'e ~
Wamo CRPYBRAWRRG- L3O L &It BS#NH’@raphaﬁSZR)Ri v@]adem)Pachnazﬁrl mpaf 860), 2

5-11 h adj | e JB61),
CEl vy dorspeBent shactes Tralt REOmHE AT SEne oF. il A aRE Y Ba e
-Pyri dyaln)wén(m% EYEPLKP; Hﬁeh@?)é%ﬂ?)"éryll h@teﬁ’ro@&ﬁ@ll@léﬂb\e a(kBPRteroaryl:
-Pyridyl)-5-(5-cyano-pyrid-3 4- oxadi azol e (B99

-Pyri dWa)‘OEESV‘( aME}amaw@s qlh@wmxlyé@sﬁbﬁﬁwgrwh@n?|h)alorezeraardk atli rreé#reed)8100) ,

2- 6-
(2 pyr i T T B e et SR s S
- Pyrd dWr)sf—&Br-eﬁB}nﬁ:i;{aﬂmeﬁt- by theorygrhieny Kp i1N2, iﬁm&ﬂmamod:refe(rﬂeﬁlB?)

25’%?,' 2o RE Y SRBCHE RGBT n & morgieRhad oot gy~
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wwwwwwwwmwww’-\wwwwwwww
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~

2- (3 Br ono-iBrérammp ke k) ¥Asrpwotslin- 2-yl ) - 1, 3- oxazol e (Bl47)
2-(2-Pyridyl)-5-(3- |odo henyl ) -1, 3, 4- oxadi azol e (1814

2- (2-Pyri dyl ) - 5ACs0e g%@z?ﬁb‘m 2spegt 21 Bleaftvavine tPBIHYP A and Ar., are
2-(2-Pyri dyh%ep‘%n@énﬁ\y%\g ﬁrWAr% e ro%ptédnéé?hs o@%'ryl%h heteroaryl. Partlcular
3-(5-Chl aropyrid-2-yi)-S- -cyano I"'uor ophenyl ) - -oxagl azol e

3- (5- Chbor opgbddimentsl 9i-the (t@vw@noneuqutlmsepmmym):% azdmr@ﬁe&jmgm@e@%@
3-(5-Chloro yl 1,24oxa oIe(885)
3- (S Chl oro%){yrltgdgr X]% g”?é rﬁ{’;’é’ﬁ%’ %r%a Cﬁﬁé@p%’?ﬂ r,r{gs ]5 "210 c:iol e (686),

embodiments of the invention, Ars and Ars are selected from 6- member aryl and
heteroaryl rings. Still more particular emboadiments of the invention inciude those
where Ars and Aras are independently selected from phenyl, pyridyl, furanyl, thieny!,

20 pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, pyrazoly), imidazolyl, triazolyl, and
thiazolyl. In a preferred embodiment of the invention, Arzand Ars are independently
selected from phenyl and pyridyl. In a more preferred embodiment of the invention,
one of Ara and Ars is phenyl and one is pyridvi.

According to still a another embodiment of the invention, Ars and Ars are

zs  optionally substituted with one or more substituents Gz, wherein Gz is selected
from the group consisting of: haloalkyl; heteroaryl; cycloalkene; alkenyl; alkynyl; A-
alkenyl; A-alkynyl; alkyloxy; A-alkyloxy; -RsOR7; -ReQC{O}jR7; (CH2)m»-NRsR7; -
OCH2CH(CI}CH2CI; and substituted aryl wherein the aryl substituent is Re. In a
particular embodiment wherein one, or both, of Ars and Ars are substituted with Gz,

3o @Gzis selected from the group consisting of: A-alkenyl; Alkynyl; and A-alkyloxy, and
A is selected from the group consisting of: CHz; O; NH; S; SO; S0O2 0S02; NSOz
and -C{NRs)NR7. In a more particular embodiment, Gz is (CHz}m-NResR7. In an

emboudiment of the invention, Gzis substituted aryl and the substituent Reis
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, 4- oxadi azol e (B87),

)-1,2

1, 2, 4- oxadi azol 8),
1, 2, 4- oxadi azolﬁ fﬁ[gfg@&
2, 4- oxadi azol e (B90),

0 3-(5-Fluoropyrid-2-yl)-5-(3-cyano-5-chl or ophenyl
5- Fl uoropyri d-2-yi)-5-(3-fl uoro-5-chl orophenyl) -
5- Fl uoropyri d-2-yi)-5-(3-cyano- 5- nethoxyphenyt)

-1

5- Cyanopyri d- 2-yi ) - 5- (3- cyano- 5- chI or ophenyt)

(

E

5- 3-f] 91) i
(5. & anosbbkfrad i dalelin ARl e S A OPRENY sk sHif; MR AL RRERS) S
25 FI uor oRyTR;ReBRY, -DCEBHs3+ @edwﬂe&anmpmm )Nﬂamz‘ﬁ-m@dl-aiml e:t(\lB%.)n
a
(
2,

3-(4-D net g%l am _nobut OX%)(OP rid- ZF?/? CHQ{OR)gano 5- fI ucrophen -1 2, 4-
7 &

di azol e~ . -CONRsR7; -CHIO A-[CHa2 = NReR:: NReRs ary

X
3-(5-Di rgqag,,j;g){l [Ty 1MaTel ng,yd ggﬁé}oapg,pwd 2-yl)-5-(3-Cyano-5-fl uorophenyt) -
,2,4- 20 oxadi azol e (B95), an

3- (3 (8- Di et hipl amrﬂmh@mocwe)ntpyrthw@eymm SeycB-dyAmers At aot Gplenyl ) - 1, 2, 4
oxadi azol e  (B96 The sent inventi a Vi onpounds, that are
pot ent andfgefI Bt \S/Et“t qﬁ g'oonries T ?%%g%n%\/\%&é%mq%%g p;;npolrjgsen gd by
Fornmul a 11 pr&er&d AGHREMENG df ah@iehB6n aaRR el A0f atd@rd IIQ\IﬁdTIé;:IeﬁﬂerﬁthhehﬁtHes a
five menber ring containing tw variables X2, and Y2. There are attached to
this five FERBERES WED OPRET SUHESHOFEHERTS SefestechHOR de SFALP CPYYSTRIBE 1 i ng

may contai %!}er ﬁaioa‘?lfylzalgﬁb% eai@@ rﬁﬁ@dﬁalés éﬁ@o‘sﬁg oA @R L /b NRIRS -1 N

Fornula H In‘a preferr ment of the invention, the five nmenber ring
has twoedofP8: Beftts -028R2 - OMOWRFOS NReCORboMRERLR; oE Nt HYOH: RGEWRS) NR7 -t he

vari abl e X2.1 el n d and Lhe
vari abl e Y%:q”z“%el'g@bggq (g@ E‘ﬁec 8H8HCongl @ﬁ%h ‘tcg{ﬂ"l\i%%{] @E "X d
wherein at drgiegt hera0f; P@ermdk\)@cwsélkhehatehﬁiyemadquwmyt he case vvhere

Y2 i5 CRS, Rs is selected fro ro consi s H al kyl; -CF_;
o - SR, Apdigreroselgcardy Shvloxgetlglerviang: SkeRgRmarhetel n ko and R

may be i n(ﬂﬁ%@q@@érw selected fromthe group consisting of: H, alkyl;
hal oal kyl ; al kyl oxy; al kyl am ne; cycl oal kyl; heterocycloal kyl; aryl;
het er oaryl ; al k{eerding t@l&iuriner eprratyal the ik pdeTyi Ar anR\ATe R5eaingEpendently

al kenyl ar i, ahk emyhaX %Ak Msiin AR s BaLRBST&H 9RL Yloup! brRIsEHE  ¢dio and

cyano.

1
3-
3-
3-
3-
3-
3-
3-
(0]
3-
1
[

In specific embodiments of the invention, the compounds of formula [l
include:
20 4-{3-Cyanophenyi}-1-(2-pyridyi}- 1H-imidazole (B151)
1-{3-Cyanophenyi}-4-{2-pyridyt}- 1H-imidazole (B152).

Testing of compounds for mGluR Group | antagonist activity

The pharmacoiogical properﬁes of the compounds of the invention can be
analyzed using standard assays for functional activity. Examples of glutamate
25  receptor assays are well known in the art, for example, see Aramori er al., Neuron
8:757 {1992): Tanabe et al., Neuron 8:169 (1992); Miller et al., J. Neuroscience
15: 8103 (1995); Balazs, et al., J. Neurachemistry 69:151 {1997). The
methodology described in those publications is incorporated herein by reference.
Conveniently, the compounds of the invention can be studied by means of
30  an assay that measures the mobilization of intracellular calcium, [Ca?*}i in cells
expressing mGIluRS that can bind the compounds. A well-known cell line which is
suitable for this purpose is described in Miller et AL, J. Neuroscience 15: 6103
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enbodi nents of the invention, both X2 and Ys are heteroatons. In a further
10 preferred enbodi ment of the invention, X2 is N. In a still nore p‘[ﬁgf?]d'gad
enbodi ment of the invention Y2 is N. In a nore preferred enbodi nent of g
invention, X2 and Y2 are both N. According to another aspect of the

i nventi on, Lou and Ard, _ag e e e grou
consi st i ng{%%alg ik g?ﬂfe testcgr%@rc V1= ﬁgrret”:ygﬂ?é}ggg %" E%bgﬁlk%e&tﬁt gT g%‘ Qg%'gerh Ireup
i nvention Ishﬁ\lvudﬁa‘t hﬂﬁﬁuvdﬁ&r@trasﬁbawamdo Aneloarvethi fizdeps nidkead Fiyrobédsect ed from
5- and 6- menber ar | and heteroaryl rin articul ar ﬁﬁbodl ment s

In re
of the i nvEMYWBniac raES'ﬁdo%}"ﬂ”%fPB’"@@I%Eg’é}&If??%ﬁ?é”%@ﬁ‘ﬂér'”%ﬁeﬁe § protemn

het er oaryl e&bﬁg§;on%'dlfbn£mfr%i Badihed &aeehoc pRNGSS elikher bnvention i ncl ude
those where Ara and Ara are independently selected from phenyl, pyridyl,

furanyl s tWee'r‘qdqenze, E’)?f%zﬁihw 51|§>>‘Br iT@edi-nyl , pyridazinyl, pyr r ol yI

pyrazolyl, imdazo triaz hi , di ment
of the inventi oﬁ‘ br fapré a“fA?z 0ycrylte cﬂggﬁééncfe%ﬂ far%deﬂeﬁl gc?e??\’om % and
pyridyl. | maaviepks fupefaides remadiivrnd Nifled drea/i Ween biaddy on @BR- Iofys/r\réa and
Ara is phenyl and one is pyrid"l. According to still a another enbodi ment of
the i nvent ic8AtedAiaska i Dalqeare s medioed Faasls ‘Ve%‘HB‘s@MEMé&OWaE%”%ﬁ%}%?a brore

substituen er f
hal oal kyl ; ts%%ﬁﬁ%%@y FS} Et;/\%% ﬂ%ﬁf%ﬁg%y\ﬁgm G,{};F/Er# e vﬁﬂ-{‘éﬂgﬁ{i}hr@cﬁffﬁ kynyl ;

al kyl oxyw; As Sbkd tx\3-5 dRGORVen hRBGE(ED T PIECHRYITONRBRByremedtIH2 -4 €1 ) CH2C ;
and substitut.e r wher.ei h en . Ina particul ar
enbodi nent %e’?zéa%ﬁxgﬁé”ew?uﬂﬁ ﬁ?cr%fe}éAN%%%?%efA\?h, ger)%gsubstl tuted with &, 30
G2 is sel ected FooRLPRenglysidpceBNsest sdegedion pdlaDKigsiyk coAteIdymyér boatutn

A-al kyl oxy, and A is selected fromthe group_c S|st of CH2; 0; NH, S;
So. Sh2: OSEIVelustises WIRPIEck REES AR SnEHETS Chipe BaPerIARE WABBEIFEIC. @ | s

( CH2) m NRe R/ daysfoBwirRPRA - BRA% f&dtof B rédiAMH On, G2 is substituted aryl and
the substituent. Ra is 24 21J DV. 205 selected fromtheﬁg)roup consi stl ng of:

hal 0; -G®P t,; -BRER exgerRentsSEeReEONEIIYDNRIFESr settRGAR70

é(.cg)\lng, , &Wgy Canﬁ%%@)& 59%( &%ﬂl\ﬁ?& HE{% \fvaar yﬁﬁgzg\r”}a kyl;

het er oar yi ,uLaﬁchHE}strmremmaﬁd(ydach well of ahd oelt plete. eﬂrfbwcﬁamerddufontdﬁecqnm/cmmm on,
each of Ar 6%hgl?luorescer%:rledslggz'nla! was sampled 50 times at 1 second intervals followed by 3

samples at 5 second intervals. Responses were measured as the peak height of
20 the response within the sample period.

ECso and 1Cso determinations were made from data obtained from 8 point
concentration response curves {CRC) performed in duplicate. Agonist CRC were
generated by scaling all responses 1o the maximal response observed for the plate.
Antagonist biock of the agonist challenge was normalized to the average response

25 of the agonist challenge in 14 conirol wells on the same plate, A detailed protocol

for testing the compounds of the invention is provided below at Example 6.

Preparation of pharmaceutical compositions containing mGIluR antagonists, and

their use in treating neurclogical disorders

The compounds of the present invention may be useful for treating
o neurological disorders or diseases. While these compounds typically will be used in
therapy for human patients, they also can be used in veterinary medicine, to treat
similar or identica! diseases.
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further substituted with one or nore substituents selected fromRe, and Re.
In a preferred enbodi nent of the invention, each of Ara and Ar4 is

i ndependently further substituted with one or nore substi tuent§2$qlw%ﬁd
fromthe group consisting of. H al kyl; haloal kyl; alkyl oxy; aikylamnég;

hal 0; -ORe; -SRe;, -SORE; -S .- SO NR6R6:, . 10, ReOR7 R6SR7: - OCORE;
- OCONRGRY; - NRW?D?LM%QSWFC-W UOBENIRE) N OB RBRT T T EERRS R7;
-C(O Re; -&r( KRMbiate kR (LORY) sty oAk dddd )om=biRGREra INRO R ¢ lu @i sy steafialaky | ;
het eroaryl ; heteroaral kyl; cycl oal kyl; heterocycl oal kyl ; al kyl aryl;
al kyl het er'@aiog| o mia'&&ﬁy'=1d{n1@51{91'@3<y\if3wﬁ!%ﬁ5k@ﬁiyﬁoawia,voa? RERYRBXK JEMAE  and
hal ohet er oar.yl; . W) f her. f i At , Ara and
AN are i ngfgg)e{él'eﬁ%ﬁve‘?@ﬁéﬁi&?ﬁ%%g?ﬁ#I%E!éﬁgﬁgztgﬁf%%ﬁtM%@Fggtﬂnelsg\ﬂ#dr g?n t he group
consi sti ngl1@@0hal o and cyano. In specific enbodi ments of the invention, the
conpounds of farmula Il include: 20. . . . i
4-(3- Q/anophénﬁ{h)e-cfptpf-uﬂgf iaa%rgl_nfq_oitﬁ?dlb\ée&tlgn (ag-;:l_gff)actwe over a wide dosage
1- ( 3- Cyanophgay IFpr dxdmpiRYinl ®! veatttehib OazM BuhBID Qosad@strbMtareiu coppesynds
for nd uR Goup | antagonist activity The pharnmacol ogi cal properties of the
conpounds #fout HOCOHVenpietriabiyirae abanal predhesit A§0sanBRlr PYaIHSHYS Y6l -
functi onal .\ q;ag{rﬁ; r,.a8s s..are well known
in the art%qﬁ%grt\ﬂer%(%%bl@e(,agg gﬁi\(rgg?r%!rlﬁl € a%&lzlreoelﬁgﬁqu:a%?ﬁ%ﬁ%f ;. Tanabe et
al ., Newr otosBgé 69l P2 ppdvh tHeerouet ohbdminktraenr vecfioende wiligh 6103 (1995) ;
Bal azs, et _al.. J.. urachem stry 69: 151 (1997)....The nethodol descri bed
in those ptBIMPEAlS 'S%W'%'Sﬁeﬁ%%rtb%&ﬁ?@ﬁt W(lal?eeﬁﬁatﬁé’ s %?dé’n‘é’g‘.g?‘g(%%%i ently, the
conpounds @fbjédiacinavestre® nerahelfe i ditieeth dayxkperans of the3temgirassay t hat
measures the npobilization of intracellular calcium [Ca2+1, in cells
expressi ngPMEUAE that can bind the compounds. A well-known cell Iine which
is suitable fahathbsRRERPSEcdpSatdesatd BatnBraM W &r kdwh ko thoke d¥eUr osci ence
15: 6103 25 71 NOV 2005 X1995), the contents of which are hereby
i ncor po¥ at edingyy kit ér tricert, and may incdede. byhygan of Rsamelefos uyod limdtatian,
astrocytes h i I.Rr g .., EGF, or
transform %%eqﬁtﬁeb\?\f ﬁ{eﬁ ‘é%@%&;n_%gé,on%e?wggﬁa}? eﬁﬁécértga%g%f%t% h%tep?’g%%e{]aﬁ%'a&g%lde'

calcium edetate, camsylate, carbonate, citrate, edetate, edisylate, estolate, esylate,

fumarate, gluceptate, gluconate, giutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochioride, hydroxynaphthoate, iodide, isethionate,

20 lactate, lactobionate, malate, maleate, mandelate, mesylate, mucate, napsylate,
nitrate, pamoate {embonate}, pantothenate, phosphate/disphosphate,
polygetacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate,
tartrate, or teoclate. Other pharmaceutically acceptable salts may be found, for
example, in REMINGTON'S PHARMACEUTICAL SCIENCES (18th ed.), supra.

25 Preferred pharmaceutically accepiable salts include, for example, acetate,
benzoate, bromide, carbonate, citrate, gluconate, hydrobromide, hydrochloride,
maleate, mesylate, napsylate, pamoate {embonate), phosphate, salicylate,
succinate, sulfate, or tartrate,

Depending on the specific conditions being treated, such agents may be

ao  formulated into liquid or solid dosage forms and administered systemically or
locally. The agents may be delivered, for example, in a timed- or sustained-reiease
form as is known to those skilled in the art. Techniques for formulation and

administration may be found in REMINGTON'S PHaRMAGEUTICAL SCIENCES; {18th ed.),
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expression and functional activity of endogenous nGLuR5 (Mller er al., J. 5
Neur osci ence, 75(9): 6103-6109, 1995). In brief, primary astrocyte cultures
were prepared from 3-5 day old Sprague- Dawl ey rat pups using a g{jcﬂ |2@ @tion
of MIler et al. were pl ated on poly L Iysi ne coated flasks in | becca' s
nodi fied Eagle' s cont.a n| N aIf S8 For
cuvette ana {/J’éal ssg‘g?ﬁﬁ? tgs\/\/ere'mtliﬁd r‘ifJI n%” oWt h\tl1l %or%gn)”Tﬁl in

fl asks for »&gﬁladay@srﬁdt@eaihaeyaeﬁredem1 @ﬁemaﬁte@tlcfr@rpamsmr gaRpEy of [ Ca2+]
nobi | i zatign as, previ ousl descri bed (Neneth et al., 1998). For FLI PR

anal ysi s, dBHPdNgdpteansu - SHPHBRTRAYS| iR dBa dBieETiens a50YEloAs 96- wel |

plates wit hmbm%a:saﬁsa ,ﬁﬂgvaﬁﬁbmﬂ %t?gve['\gﬁg"'?n{raﬁ@ﬁbﬁéaqanh'tr%ﬂaé’@sorper for med

3 days followmng the gro factor ‘up-regul ation, 15 FLIPR experinents were
done usimng iatrée@séar lajet:tmmﬁg fmfer@ff£00 Wand a 0 4 second CCD canmera shutter
speed. Each FLIER ex nt_wa tiated.w buffer present in
chch el T of thECCOTEsarts et pF e AV ERiA gy torotiaisnd 2o Ehe’

fl uorescen%lﬁic@m@abre\t\@@b@aﬁmh@d:o%;ctaxnt;msﬁ@ran&le&ﬁﬁmasﬂsw{ 8¢ viahs sflltwaed by 3
sanples at 5 second intervals. Responses were neasured as the peak height of

20 the r esdﬁﬁ%@ spaiviien t%é’hé’é'r?tﬂgécabéﬁli’l?ob“f%(foéﬁdcw 305 AEERTA nat i ons were
made from P'}a?rbr@egerf rtx%ﬂ}@aip%:\%;ate GoRLeRL AR 'tcpge p@ﬁﬂ@eﬂ?ﬁ a?éj[:%’tﬁﬁm( CRC)

perforned in I cat'e gon|s were generate scaling all responses
to the mxithalfomspmeSobb@eﬂ@tdarftmaret gewqybiatls}owmmﬁgm st block of the
agoni st chal l en i,zefl to the average respo 25 _of the. agoni st
chal | enge in 14%8%?&”%?3“%’08% FHEPE CB’]”&?SeT.D Fr%@@i FISHCPPBYYE - for
testing thenes@iRfONsked0hr thepiartentbi @ik inSediidvinttedohirles WurbbIEXaNpyRedic

Pr epar ation of pharnmaceuti cal corrp05| tions contajning nd uR antagonjsts, and
thei r' use i3PWPEYRHAY BN Bigi aPe &f dos H’@FE"%eWﬂHhﬁ@tﬁ’ﬁUEh%Fe eh&apiebs ent

i nvention gy Qﬁzaufe%uhuffaefurwge&a&m 3R esMheé.agM:ai e ﬁ«eggﬁnﬁv@ﬁm@h prases.
Wi | e these conpounds t%/?pl ca be used in therap human pati ents,

t hey al o okaftigeandeess rmeltaé?fi/ ﬂ%‘tﬁ?’“ﬁ@’@ﬁ dhamebe taérrmm%tatedy rsarﬁmeaa“mﬁu@déﬁtu cal
di seases. gtfv %%VMSZIQ\%%‘HBH. TRETARHEUNEs 280 oA AGRATEL G ARRL, cati ons, the

conpounds the 1 nvent
pharmaceutically acceptable carriers well known in the art into dosages suitable for

aral administration. Such carriers enable the compounds of the invention to be
formulated as tabiets, pills, capsules, liquids, gels, syrups, slurries, suspensions and
20 the like, for oral ingestion by a patient 1o be treated.

Pharmaceutical compositions suitable for use In the present invention include
compasitions wherein the active ingredients are contained in an effective amount
10 achieve its intended purpose. Determination of the effective amounts is well
within the capability of those skilled in the art, especiaily in light of the detailed

25 disclosure provided herein.

In addition to the active ingredients, these pharmaceutical compositions may
contain suitable pharmaceutically acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the active compounds into preparations
which can be used pharmaceutically. The preparations formulated for oral

30 administration may be in the tform of tablets, dragees, capsules, or solutions.

Pharmaceutical preparations for oral use can be obtained by combining the

active compounds with solid excipients, optionally grinding a resulting mixture, and

processing the mixture of granules, after adding suitable auxiliaries, if desired, to
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can be fornulated for a variety of nodes of adm nistration, including
systemic and topical or localized adm nistration. Techni ques and "
formul ations generally may be found in REM NGTON S PHARMACEUTI CAL %&I IQKIC‘?:@@
(18th ed.), Mack Publishing Co. 5 (1990) .. The conpounds according to the
invention a t| ve over a ge.. For e

Lreat ment o SEILIP e fR IS oRa s S TOTE SRURERD BT (o Shatt Mot g e
preferably &ogasaBoutding. 15etbe aélmtisel(a{hnﬁﬁol e kot rmyufbee kjé‘@drano‘hsnﬁﬁt
preferable dosage i s about 2 to about 70 rrg per day. The exact ,o dosage
will depend®spBn'et H@‘%Eoi}t””éhof"’%éhfﬁf@( &L iSh#C h‘é‘af‘bﬂ?ﬁ*‘n 4FHT O SEAE

conpound 'Sn%ﬂﬁéd?hﬁtn%ﬁ-@* céihﬁos%um{ &&yﬁﬁp?ﬁn%ﬁﬁ%@gl’osé he,dagdy weight of the
subject to be treated, erence and experience of the attending
physi ci an. Phwommemwl-cdlulqsaa@é@t abb&r mlwfswanerogém a‘l\!& peeldonkholin t o
t hose of skill .in the art, and ma i y of exanple
but ot 11 PR oR Mg B 2oopls S Rnbe s ALE: B5d50 a ehs pat .
bi car bonat e pobivingidyt@li€ond) @8}, A .algisialagidush £ ekat ﬁ{eeeofm&ﬁmaéoamncardmmat e,
citrate, edetate, edisylate, estolate, esylate, funarate, gluceptate,
gl uconate, gl ut aHeEee C@f"fc’ﬁ?Ipflq"éiﬁi%cbﬁ”qha?ﬁ’éab'ﬁéﬁﬂ’ﬁ%o?'&ﬁ it RUTPORRydr abani ne,
hydr obr oni d%ongaﬂ#aw&@gar%mu*amrnpswts@emd*w@#§h rls9tcnah P e ibpals. 20
| actate, | actobionate, Talate, naleate el at masy ate, mucate,
napsyl ate, andtic.dtle, pplamalperrpbdmmnaa@ppob@mx mlheuhateee; glycol (PEG), and/or
phosphat e/ di.sphosp psact.uronate ate ar at © ubacet at e,
succi nat e, §$'?' cﬂ? ‘géﬁr{gf%%r sfah % r"?itaé’d %’r”asllg ﬁgmg Sb'éeﬂ i or ngceuti cally
accept abl e ﬁakt@em&)ybetdfmmdpngifnems REAEBE|8ded o REMdNGTQNr Srﬁblélﬂ\ﬂsﬁi@ﬂl CAL
SCI ENCES (1 .,8th ed )él ra. 25 Preferred pharmaceuti cal | y acceptable salts
i nclude, f of Myl t‘°8c9ét‘%1t°83ra°1%?é'ﬁ§d’éffeée”‘b%ﬁ?'&@“m?faﬁ’ DRSO Gt e,
gl uconat e, hydeobrom de, hydrochl oride, nmaleate, nesylate, napsylate,
panoat e (enbonat e) phosphate, salicylate, succinate, sulfate, or tartrate.
Dependi m§ on t hePRaesicruticat eraparations e gan beased orallydhclugenvsh-ity be 30
formul ated i or sfa cally
or locally c'afllﬂﬂéé Ha‘éhg o‘? l%?begsdg.{%;ﬁ%gfsggt E&eé‘%gpélﬂ{g Maﬁé%"f %Qla%}é r?d*%
"sust ai ned- r@liasalseer fsachw_aslycerd{rmomrttlm! tfﬁbse'!srkht bem:lsulers d:ehectmtam ﬂﬁechnl gues
L%RTVR%?%:& . and ,gnlr?l_al_%pﬁ( tréov)(]ntm?'}/er such asnl ctoge,%Exrl\i/tljyfcs;—guc %s starches,
andior lubrscants such as talc or magnesium stearate and, optionally, stabilizers. In
20 soft capsules, the active compounds may be dissolved or suspended in suitable
liquids, such as fatty oils, liquid paraffin, or liguid polyethylene glycols [PEGs). In
addition, stabilizers may be added.
The present invention will b2 understood more readily by reference to the
following examples, which are provided by way of illustration and are not intended
25  to be limiting of the present invention,

Tables 1, 2, and 3 summarize specific exemplified compounds of the present

invention,
Table 1
F I
T l N z
B1 NT TGS OMe B2 N
N-O N v Cl
N-O
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27 21 NOV 2l ns supra. Suitable routes may include oral, buccal, sublingual,
rectal, transdermal. wvaginal, trensnucosal, nasal or intestinal

adm ni stration; parenteral delivery, including intramnuscular, sugﬁ%@réﬁ@us,
intramedul lary injections, as well as intrathecal, direct intravent ar
i ntravenous, intraperitoneal, intranasal, or 5 intraocular injections, inter
alia. For ing i e | nventtomn, Aated—in

aqueous soluti or]s, "ﬁr ferablm ph)!(si ol ogilcal | t coyppati bl e buffers’ such as

Hank' s sol utfi @i '\§W}\%p, tor physiglogi I\ipsal i ne ﬁﬁﬁhf er.: For

such transmiycosal| adm nisgration,” pgnetrants apar rﬁi«‘ﬁ-tg“&,,@»{_bé\aarrier to
Suc

be perneated are [used in 10 the formil ati on. penetrangs are generally
known in thelart ! Use of pharmaceutically ac i | at e

t he compounds her ei { scbosed for qhe practice|of #he i 78y info
dosages sui talﬁln4e forlesykt efd adyn ni i tlhi 3
i t

|stratidp831i§i wi tlhi )
i nventi on. pr opel cibi c carier an t abl® facturing;
practice, the conpositions o ne prﬁsent invention, in 1

par t%eul ay, those
formul ated as soljutions, nmay be adni nistered parenterally, such as by

i ntravenous | njedtiop=The conpeundsican be{fornul a readi | y=yusi ng
phar maceuti cal |y acc%\%a ca rsiwell knpown {|n @\a\{n i Nt o /dosages
suitable for| Brdl admini R ich carnifhts| enable~{ hgc énds of the
i nvention to} be s, pillls, capsul es, Nt®quiss, ge|s,

syrups, sluryies, t he Iiuﬁe, fbr oral ingestion byla
patient to b T conpogitTio Suitaplie foreuse | n the

present invehtion 'Lns wherlei n { he tive ingredients are
FChi eve lig®y | nt dhdad PYr P se
siS\NﬁlII Mt g lity of
g e

Det er mi nati on of
those skilled in
provi ded her g
conposi ti ons| may

contai ned inl &6 e

in light of |the detanted di sgl osure
ctive i “grc‘fi ents;—these—pharnaceut i cal
armacedtically acceptabl elcarrigrs
conpri si ng ekgipi ents, ang Nauk i ¢s which gagilifate proc ng of the
active conpounds into pr :\u‘, ations \/Lhi ch can bejus p kcal |y. The
preparations{fornul ated for oral 30 érdm’ ni stirati on nmay bg-gn the form of

t abl ets, dragees—+capsules—or solutions.

1 s -
N A P
B8 | meD VS N B19 N v Y NC,
N- N~
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. l N . I N
B9 N y CH, 820 N N
. N-O N-Q £
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2 [ N 0 = i N
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Phar maceuti cal preparations for oral use can be obtained by conbining the
active conpounds with solid excipients, optionally grinding a resulting
m xture, and processing the m xture of granules, after adding sl tNEbess
auxiliaries, if desired, to 28 21 NOV 2005 obtain tablets or dragee cores.

Sui t abl e exgi r, fil'rer'rsuph—as—scrga'rs,*imluding

prents—are;—
| act ose, suﬁrose rfnll ol ., ol ; cell ul osecppeparati oasy. for
exanpl e, nmuijzg st ar rice stamnah Mel atin,
gumt ragacaHt h, thyﬁM cefilgl os roxyprifpyl t hyl -cel -l ose, sodi um

car boxynet hyl - cel| ul ose (CMO), and/ of pol yvi nyl pyrrolidone. (PVP: '\pqvi done).

I f desired,|—disi p;eg.r_a-t_i.-ng_a,ge,m-s_mﬁy be added—such—as—t-he—eross-ti nked

pol yvi nyl pyrjrol i doneZ~agar, ml ginic acid s her gof &uch as sodi um
COge 1N Vi e )

or a
al gi nat e. Dra%gi s,,grk,J ed wWith su b%lgl CQati DY, SFOr-Ahi s
pur pose, cQn ﬂrat dd shgdr s | uft ons may be~Used, which Mtay opt‘r'\on;ally
contain gumi{l0 aftabic, tale, p®lyvi nyl pyrrolidong, carbopol gel, ;

pol yet hyl eng gl y¢ol (PEG, and/or titaniumdi oxide, |acquer solutions, and

suitabl e ordanicisolvents or s vent| mxtuyes. DPye-stuff's or pignents may
be addedtotheg 2 Etings for |demd flc &\Lg@tq
characterize Bg§ enti. compi @ f acti y&83Eohpound~” dbses. M5,

Phar maceuti dal pn h be uséd orgally incl ude push-filt
. capsul es ndde of 5 soft, |seal pd capsul es made of |gel atin,
and a plast[iciz T, such as grycerol jor sorbrtol| The TuShwdol T capsul es can

contain the| actijve gredients_in a(m'xtuquvm't fe Rer guc y | adt ose,
bi nders such B7 st S Ny, ar | ubricant $ BRICh aSs B pgpesijum
stearate and, optiio | y& 3t ab ';erJ;. In Z(E sof{ capsul 8sp the d¢tijve
conpounds ndgy be [di ssolv o or sus\penHed in {ui taple liquids, such as fatty
oi I's, |iqui g—paraffm—or—ttoui-¢potyet hyl eme—gtycot-s—{PEGs)—tgy—addi ti on,
stabilizers |may Bhe added. The preseni invention Wil b' uneerstpod npore
readily by riegggen P the f owi g exarrﬂEIB%%, whi¢€hy ar g, pr ed [by way
of illustratjion gndigr Okyihgefided| 25 to|be || mits = resgnt

i nventi on. 'Ijabl es , 3 suntfriize spequ ficlexenplifN¢d conpounds of

1,
t he present | —4nvention—
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Preparation of mGIJuR Group | antagonists

Many starting materials for preparing the compounds of the present
5 invention are available from commercial sources, such as Aldrich Chemical
Compeany (Milwaukee, WI). Moreover, compounds of 1he invention are readily
prepared, from available precursors, using straightforward transformations which
are well known in the art. The skilled artisan will recagnize that mGiuR Group |
' antagonists, according to the invention, can be prepared via methodology that is

10 well known, using widely recognized techniques of organic chemistry. Suitable
reactions are described in standard textbooks of organic chemistry. For example,
see March, ADVANCED ORGANIC CHEMISTRY, 2d ed., McGraw Hill (1977).

More specifically, compounds of the invention generally can be prepared by
formation of the G moiety between two precursor compounds containing suitable

15 Ar' and Ar* moieties. When the linker contains a 1,2,4-oxadiazole, the heterocycie
may be formed vusing well known techniques, such as 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 4
and 5, below.

20 " Amidoximes can be prepared using we!ll known techniques by the reaction of
an Ar’ substituted nitrile with hydroxylamine. An illustration of such a
transformation is provided 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,

25  carboxylic acids may be converted into the corresponding acid chlorides by reaction
with, for example, thionyl chloride or oxalyl chloride.

In the case where the linker contains a 1,3-oxazole, compounds were
prepared using a procedure similar to that given by Kelly et al., J. Org. Chem. 61,
4623-4633 {1996). Thus, 3,b-disubstituted-1,3-oxazoles were prepared by

a0 mixing a haloketone with carboxamide in refluxing toluene for 3 days. The resuiting
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mixture was allowed to cool to room temperature, the solvent was removed and
the residue was purified.
Scheme 1 illustrates a method for synthesizing compounds of the present
invention. In particular, the method illustrated by scheme 1 is used for making the
5 following exemplified compounds: B77-B81, B86, BESY, B101, B108, B115, B120-
B122Z, B124, B129-B141.

Scheme 1
8] G [u) )
Meo)\.E\jOME 0.8 eq.MalH / MeOH MeO oH 1. {COCH.
2. Rz
o haJF" R \Q\"’sq,
= halogen, alkoxy N,OH

c
OMe O OH
NaOH / MeDH
F2a g 1 —_—— R
Ny YN
=N W Rt =R
N-0 N—C R

° NH, p);ridine . g CN
trifluorcacatic antydride
1. 50CL Az f n CH.CL, . R F ) N
2. NH, / Dioxane . \N\ =y S
N N~D A1 [P A1

Sunki ar Sille coupling
when R1 = Br, |, OTY

Alkytation
when A1 = OH

K,CO, £ RIX S DMF - !;t;fggsj, or R45nBuy
4
7 100<C
R2
=
N \ ~R3
N-0 e

&N
i
o A =
R R
Scheme 2 illustrates another method for synthesizing compounds of the

present invention. In particular, the method of scheme 2 is used to make the

10 exemplified compound B144.
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Scheme 3 illustrates a further method for synthesizing compounds of the
present invention. In particular, the method of scheme 3 is used to make the
fallowing exemplified compounds: BE7-B76, B82-B85, B87, B88, B8O, B21, BS3-

s B100, B102-B107, B109-B114, B116-B118, B123, B125-B128, B142, B143.

Scheme 3

1. (com)a
R =X R* B(on), or A"SnBu,-
OH Fl‘ \
| o Pd{F'Pns)‘ \
X o 1
100 L ~d
'l

R=-Br
N-OH pgue l Zn(EN), X=N,CR'
R we PAPPRy), R=108L 0T

] o

E’ND\’N- =X R = Ar, -—\Ha =@
f::—o \ /

CH

Other compounds of the present invention may readily be prepared by
maodifications to the reactions exemplified in the Schemes above, as will be
appreciated by the skilled artisan.

10 EXAMPLES

General Experimental Methods
Capillary gas chromatographic and mass spectral data were obtained using a

Hewiett-Packard {HP} 5880 Series | Gas Chromatograph coupled to an HP 5971
Series Mass Selective Detector [Ultra-2 Ultra Performance Capillary Column

15 {crosslinked 5% PhMe silicone); column length, 25 m; colurmn i.d., ¢.20 mm;
helium flow rate, 60 mL/min; injector temp., 250 °C; temperature program, 20
°Cimin from 125 to 325 °C for 10 min, then held constant at 325 °C for 6 min).
Thin-layer chromatography was performed using Analtech Uniplate 250-pm silica

gel HF TLC plates. UV light sometimes in conjunction with ninhydrin and
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Dragendorff's spray reagents {Sigma Chemical Co.) were used for detecting

compounds on the TLC plates. Most reagents used in reactions were purchased

from the Aldrich Chemical Co. (Milwaukee, WI}, Sigma Chemical Co. {Saint Louis,

MO}, Fluka Chemical Corp. (Milwaukee, W), Fisher Scientific {Pittsburgh, PA}, TCI
5 America [Portland, OR), or Lancaster Synthesis {Wingdham, NH).

Example 1: Synthesis of Amidoxime Intermediates

Pyrid-2-ylamidoxime

Using the general procedure of Shine et al., J. Heterocyclic Chemn. (1989}

10 26:125-128, hydroxylamine hydrochloride {7.85 g, 110 mmol) in ethanol (100 ml)
was 1reated with a 10N solution of sodium hydroxide (17 mbL, 110 mmol). A
precipttate quickly formed and the reaction mixture was stirred at room
temperature for 30 min. The inorganic precipitate was filtered and rinsed with
ethanol {100 mlL). The filtrate and ethanal washings were eombined and treated

15 with Z-cyancopyridine {10.4 g, 100 mmol}, The reaction mixture was then heated
at reflux for 20 hours. After cooling, the volatiles were removed in vacuo, to

afford 13.3 g (97 %) of pyrid-Z-ylamidoxime.

B-Methyl-pyiid-2-ylamidoxime
H,C

20 A mixture of 2-bromo-b-methylpyridine (2.001 g, 11.63 mmol), zinc cyanide
(830 mg, 7 mmol), zinc (dust, 35 mg, 0.53 mmol), {1,1'-
bis{diphenylphosphino}ferrocene] dichloropalladium{li}, complex with
dichloromethane {1:1} {192.5 mg, 0.24 mmol} in N, N-dimethyiformamide (10 mL)}
was heated at reflux for 16 hours. After cooling, the reaction was diluted with

25 ethyl acetate and extracted with water and brine. The organic solution was filtered
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through a plug of silica gel, washing dichloromethane. Removal of the soivent in
vacuo, afforded 770 mg [E6%) of b-methyl-2-cyano-pyridine.

Using the general procedure for the synthesis of amidoximes, 5-methyl-2-
cyano-pyridine (770 mg, 6.5 mmol}, 5M hydroxylamine hydrochleoride {1.5 mL, 7.5
mmol) in ethanol {10 mL}, and 10N sodium hydroxide {0.75 mL, 7.5 mmol), were
heated at reflux for 18 hours. Standard work up afforded 594 mg {60%) of 5-
rmethylpyrid-2-ylamidoxime.

5-Cyanopyrid-2-ylamidoxime
NC

in a similar fashion, a mixture-of 2,5-dicyanopyridine {740mg, 5.74 mmaol},
5M hydroxyamine hydrochloride {1.15 mL, 5.75 mmol} and 1M sodium hydroxide
(5.74 mt, 5.74 mmol) in ethanol (10 mL} was heated at 80 °C for 5 -minutes. The
precipitate was collected by filtration to aftord 555 mg {60%) of 5-cyanopyrid-2-

ylamidoxime.

5-Fluoropyrid-2-ylamidoxime

A mixture of 2-cyano-5-chloropyridine {1 g, 7.22 mmol} and potassium
fluoride {1.26 g, 21.68 mmol} in 1-methyl-2-pyrrolidinone {25 mL) was heated at
reflux for 18 hours. After cooling, the reaction was diluted with ethyl acetate and
extracted with water and brine. The organic solvents were then removed in vacuo.
Silica gel chromatography of the residue afforded 425 mg (48%) of 2-cyano-5-
fluoropyridine.

Using the general procedure for the synthesis of amidoximes, 2-cyano-5-
fluoropyridine {425 rmg, 3.48 mmol), 5M hydroxylamine hydrochloride {0.79 m],
3.95 mmol) in ethanol {5 mL), and 10N sodium hydroxide (0.398 mL, 3.98 mmol}
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were heated at reflux for 24 hours. Standard work up afforded 330 mg (61%} of

5-flucropyrid-2-ylamidoxime.

5-Tert-Butoxycarbonyl-pyrid-2-ylamidoxime

l O
>\DJ@Y
| P NH,
N
N\.
_ on

A suspension of 8-cyanonicotinic acid (535 mg, 3.6 mmol} in
dichloromethane (8 mL) at O °C was treated with 2M oxalyl chloride {3.6 mL, 7.2
mmao!, dichloromethane} and a catalytic amount of A, N-dimethylformamide. The
reaction was then stirred at room temperature for 2 hours. The soivent was
removed /n vacuo and the residue dissolved in dichloromethane {10 mL}. The
resulting solution was treated with pyridine {2 mL} and tert-butanol (0.8 mL) and
the reaction mixture stirred overnight at room temperature. The reaction mixture
was diluted with dichleromethane (200 ml) and washed sequentially with
saturated sodium bicarbonate {50 ml) and brine (80 mL}). The organic layer was
dried over anhydrous sodium sulfate, filtered and the solvent removed /n vacuo.
Silica gel chromatography, using a gradient of 5% to 10% ethyl acetate in hexane,
afforded 623 mg {84 %)} of b-tert-butoxycarbonyl-2-cyano-pyridine, as a yeliow
solid.

Using the general procedure for the synthesis of amidoximes, 5-tert-
butoxycarbonyl-2-cyenc-pyridine (623 mg, 3.05 mmol} and BM hyouroxylamine
hydrochioride (0.69 ml, 3.4 mmo!l) in ethanoi {7 mL) and 10M sodium hydroxide
{0.34 mL, 3.4 mmol}, were heated at reflux for 18 hours. Standard work up

afforded 570 mg {78%) of 5-tert-butoxycarbonylpyrid-2-ylamidoxime.
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3-Cyano-b-methoxypyrid-2-ylamidoxime

?f\.
)
\.O e 1 NH;

N.
OH

A solution of dimethyl-5-hydroxyisophthalate {6 g, 28.6 mmol) and
potassium carbonate (2 g, 65.4 mmol) in acetone {120 mL} was prepared. To this,
methy! iodide {4 ml., 63.7 mmol) was added and the reaction was left stirring
overnight at ambient temperature. The reaction mixture was filtered and then
concentrated. The residue was dissolved in ethyl acetate and washed with water
and saturated brine, dried over anhydrous sodium sulfate, filtered, and
concentrated. 6.4 g (quantitative) of dimethyl-5-methoxy-~-isophthalate was isolated
as an off-white sofid.

A solution of dimethy!-5-methoxy-isophthalate (2.5 g, 11.1 mmoi} in
tetréhydrofuranimethanol (B8 mL/20 mL} was treated with 2.0 N sodium hydroxide
{12 mL, 25 mmol}. The reaction was left stirring for 15 haurs at reom
temperature. After the solution was concentrated, the solid was dissolved in water
and acidified with 2.0 N hydrogen chloride. Ethyl acetate was used to extract the
precipitate, which was then washed with brine and dried over anhydrous sodium
sulphate. After removal of solvent in vacuo, a total of 2.5 g iquantitative) of 5-
methoxyisophthalic acid was isolated.

A solution of 5-methoxyisophthalic acid (2.5g, 13.8 mmol} in
dichloromethane (20 mL} was treated with 2M oxalyl chloride {38 mL, 76.6mmo!}
and a few drops of DMF. After stirring for 17 hours, the reaction was
concentrated /n vacuo and then the resulting brown oil was transferred into a cold,
stirred solution of ammonium hydroxide in ethyl acetate {7O0mbL/200mL} with a
small amount of dichleromethane. The reaction was allowed to proceed for 1 hour,
after which a precipitate formed. Water {100 mL} and ethyl acetate (1500 mL)}
were combined with the reaction in a separatory funnel, and the organic layer was
collected, washed with brine and dried over sodium sulphate. The remaining solid

in the aqueous layer was isolated by filtration, washed with water, and dried. The
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organic layer was filtered and concentrated and then triturated with hexanes. A
total of 2.5g (guantitative) of the 5-methoxyisephthalamide was isolated. |

A suspension of the 5-methoxyisopbthalamide (3.1 g, 16 mmol) in 2
dichloromethane (27 ml} at 0 °C was treated with pyridine (3.2 mL, 65 mo!l] and
then trifluoroacetic anhydride drop-wise (5.4 mL, 39 mmeol). The reaction was
stirred at 0 °C for 20 minutes and then stirred overnight at ambient temperature.
The reaction mixture was washed with water and saturated brine, dried over
anhydrous sodium suifate, fiitered and concentrated. Silica gel chromatography
using hexanes:ethyl acetate:dichloromethane afforded 940 mg (46%) of the b-
methoxyisophthalonitrile as a white solid.

Using the general procedure for the synthesis of amidoximes, 5-
methoxyisophtha!oﬁitrile {600 mg, 3.8 mmo!), 8M hydroxylamine hydrochloride
{0.76 mi, 3.8 mmaol} in ethanol {6 mL}, and 1A sodium hydroxide (3.8 mL, 3.8
mmal} were heated at refiux for 3 hours. Standard work up and column
chromatography using 30-40 % ethyl acetate/hexanes afforded 329 mg (45%) of

3-cyano-B-methoxyphenyl-amidoxime.

3-Cyano-b-fluorophenylamidoxime
M

NH,

N,

H

5-Flugro-isophthalonitrile (730 mg, 5 mmol) and 5M hydroxylamine
hydrochloride {1 mL, 5 mmol} in ethanol (10 mL} and 1 N sodium hydroxide {5 mL,
5 mmol), were heated at reflux for 30 minutes. Standard work up followed by
column chromatography afforded 473 mg {52.8%) of 3-cyanop-5-

fluorophenylamidoxime
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5-Bromopyrid-3-yl-amidoxime

®
I
/l\y‘\/NHz
) [
N

5-Bromonicotinonitriie {982 mg, 5.4 mmol} and 5M hydroxylamine
hydrochloride {1.098 mL, 5.4 mmol) in ethanol (5 mL} and 1 N sodium hydroxide
5 {5.4mlL, 5.4 mmol}, were heated at reflux for 5 minutes. Standard work up

afforded 925 mg {79.3%) of 5-bromopyrid-3-yl-amidoxime.

3-Cyano-5-methylphenylamidoxime

N
NH,
N
\OH
10 3,5-Dicyanotoluene {1000 mg, 7.04 mmol} and 5M hydroxylamine

hydrochioride (1.4 mL, 7.04 mmol} in ethanol (5 mL} and 1 A sodium hydroxide
(7.04 mlL, 7.04 mmol), were heated at refiux for 12 minutes. Standard work up
followed by column chromatography afforded 215 mg {17.4%) of 3-cyano-5-
methylphenylamidoxime.

15

3-Cyanophenylamidoxime

N

NH,

|
N‘\'DH
isophthalonitrile (640 mg, 5 mmol} and 5M hydroxylamine hydrochloride (1

mb, 5 mmol} in ethanol {5 mL) and 1 N sodium hydroxide {5 mL, 5 mmol), were

B3
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heated at reflux for 2.5 hours. Standard work up followed by column

chromatography afforded 650 mg (80.7 %) of 3-cyanophenylamidoxime.

3-lodophenylamidoxime

3-iodobenzonitriie {1145 mg, 5 mmol) and 5M hydroxylamine hydrochioride
{1 mL, 5 mmol} in ethanol {5 mL) and 1T N sodium hydroxide (& mi, 5 mmol), were
heated at reflux for 2.5 hours. Standard work up followed by column
chromatography afforded 920 mg (70.2%) of 3-icdophenylamidoxime.

10

3-Cyano-5-dimethylaminophenylamidoxime
N

~ NH,

|

\OH

—_—=

N

b-Dimethylaminoisophthalonitrile {856 mg, 5 mmol) and 5M hydroxylamine
hydrochloride {1 mL, 5 mmol) in ethanol {10 mL) and 1 A sodium hydroxide {5 mL,
15 B mmol), were heated at reflux for 30 minutes. Standard work up foliowed by
column chromatography afforded 280 mg (27.4%) of 3-cyano-5b-

dimethylaminophenylamidoxime,
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B-Cyano-pyrid-2-yl-amidoxime

2,6-Dictanopyridine {3.87 g, 30 mmol} and 5M hydroxylamine hydrochioride
{6 mL, 30 mmel) in ethanot {50 mL) and 1 A sodium hydroxide {30 mL, 30 mmol,
5 were heated at reflux for 10 minutes. Standard work up followed by column

chromatography afforded 2.87 g (58%} of B-cyang-pyrid-2-yi-amidoxime.

3-Bromo-5-fluocrophenylamidoxime
F

NH,

|

\OH

N

3-Bromo-b-fluorobenzonitrile {1.9 g, 9.5 mmoi} and 5M hydroxylamine
10 hydrocehloride (4 mL, 20 mmpol} in ethanol {20 mL) and 1 A sodium hydroxide (20
mL, 20 mmol}, were heated at reflux for 1 hour. Standard work up followed by
column chromatography afforded 721 mg (32.6%) of 3-bromo-b-

Jivorophenylamidoxime.

15 3-Fluoro-5-methoxyphenylamidoxime
F
\0 | NH,
!
Som

3-Fluoro-5-methoxybenzonitrile (379 mg, 2.5 mmol} and 5M hydroxylamine
hydrochloride (0.5 mL, 2.5 mmol) in ethanol (2.5 mL) and 1 A sodium hydroxide

55
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(2.5 mL, 2.5 mmol}, were heated at reflux for 1 hour. Standard work up afiordec

431 mg (93.4%} of 3-fluoro-5-methoxyphenylamidoxime.

§-fiuoro-3-(thiomethyljbenzoic acid
0 OH

|
e = S/

1-Bromo-3,5-difluorobenzene {1.00 g, 5,18 mmol] was dissolved in
anhydrous DMF (10 mi}. The solution was chilled in an ice bath, and NaSMe
(0.36 g, 5.18 mmol} was added. After 30 minutes the reaction mixture was
poured into water {100 mL} and extracted with hexanes. The organic phase was
10 washed with water and brine, dried (MgSOa), filtered, and concentrated to provide
the title compound as a colourless oil. The crude product was used directly in the
next step. Using the standard cyanation procegure, 5-cyanc-3-flucro-1-
(thiomethylibenzene was prepared as a yellow oil. The crude product was used
directly in the next step. Using the standard saponification procedure, the title

15 compound was prepared in 0.60 g yield {63% over 3 steps) as a colourless solid.

3-Fluoro-5-{1H-imidazol-1-yl)benzoic acid
o FJ"
D
HO

F

1-Bromo-3,5-difluorobenzene {1.00 g, 5.18 mmuol} was dissolved in
20 anhydrous DMF (10 ml). The solutien was chilled in an ice bath. Imidazoie (0.36
g, 5.18 mmol) and K2CQ03 {0.72 g, 5.18 mmol) were added. The reaction mixture
was stirred at room temperature for 16 hours, and at 80 °C for 24 hours, The
reaction mixture was poured into water {100 mL) and extracted with EtOAc, The
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organic phase was washed with bring, dried (MgS0-}, filtered, and concentratec.
The intermediate 3-Fluoro-5-Bromo-{1H-imidazol-1-yl)-benzene was used directly in
the next step. Using the standard cyanation procedure, 3-Fluoro-5-cyvano-{1H-

imidazoi-1-yl}-benzene was prepared as a colourless solid. The crude product was

n

used directly in the next step. Using the standard saponification procedure, the title
compound was prepared as a2 colouriess solid. The crude product was used

directly in the next step.

3-ledo-5-Trifluoromethylbenzoic acid

HO

The title product was prepared according to the literature procedure {Fujiki,
Kanji; Kashiwagi, Mitsuyoshi; Miyamoto, Hideyuki; Sonoda, Akinari; ichikawa,
Junji; et al J Fluorine Chem, 1992, 57, 307-321} from 3,5-
bis{trifluoromethylibenzene {7.3 mL, 47 mmol} and iodine {11.25 g, 47 mmol) in
15 30% oleum {30 mL} at 55‘degrees for 15h. Quenching with ice was followed by
extraction of the crude product inte ether, sequential washing of the aqueous layer
with sodium sulfite (1M} and water. Sodium hydroxide (IN, ~ 150 mL} was added
to the crude ether solution until pH basic, the layers were separated and the
aqueous layer was then acidified using HCi {128, ~ 10 mL, pH acidic). Extraction
20 into ether foowed by drying over magnesium sulfate vielded the crude acid (4.3 g,
29%). The material was insufficiently pure for use, so the product was esterified
using acetyl chloride in methanol, purified using flash chromatography [silica gel,
20% dichloromethane in hexane} and hydrolyzed with sodium hydroxide in
methanol yielding 2.95 g {69%) of pure 3-iodo-5-Tritluocromethylibenzoic acid.

25
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3-Allyloxy-5-cyanobenzeoic acid
!
nNC GH
NS
A suspension of 3-allyloxy-5-{methoxycarbonyl)benzoic acid {5.5 mg, 23
mmol} in thionyl chioride {30 mL) was heated at reflux for 2 hours. The excess
s thionyl chloride was then removed /n vacuo and the intermediate acid chloride
dissolved in dichloromethane {25 mL). After cooling to O °C the solution was
treated with 0.5 M ammonia in 1,4-dioxane {100 mL} and then allowed to warm to
room temperature, After 2 hours of stirring the solvent was removed /n vacuo and
the residue was titurated with water, The precipitate was collected, washed with
10 water, #hd dried /in vacuo to afford the 5.0 g {92 %) of methyt 3-{allyloxy}-{5-
aminocarbonyllbenzoate as a white solid.
A suspension of methyl 3-{allyloxy)-{5-aminccarbonylibenzoate {5.0 g,
21 mmol} in a dichloromethane {70 mL) at O °C was treated with pyridine (3.5 mL,
43 mmol} and then trifluorcacetic anhydride arop-wise {3.6 mL, 26 mmol}. The
15 reaction was stirred a1t O °C for 20 minutes and then stirred overnight at ambient
temperature. The reaction mixture was washed with water and saturated brine,
dried over anhydrous sodium sulfate, filtered and concentrated, Silica gél
chromatography using a 10 % ethy! acetate/hexanes afforded 3.8 g {81 %) of
methyl 3-{allyloxy}-b-cyanobenzoate as a white solid,
20 A solution of methy! 3-{allyloxy}-b-cyanobenzoate (1.5 g, 6.2 mmol} in
-. methanol-tetrahydrofuran (1:2, 30 mi) was treated with 0.5 N lithium hydroxide
{17 mL, 8.3 mmol). The reaction was stirred at 70°C for 30 minutes and then the
solvent was removed /n vacuoe. The residue was dissolved in a small amount of
water and then acidified (pH ~ 4) by the addition of 2N hydrogen chloride. The
25  precipitate was collected and dried to afford 1.0 g {74%) of 3-allyloxy-5-

cyanobenzoic acid as a white solid.
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3-Cyano-5-propoxybenzoic acid

a]

]
= OH
e

NS
|
O~
A suspension of 3-allyloxy-5-(methoxycarbonyl}benzoic acid (5.5 mg, 23
mmal) in thionyl chioride {30 ml) was heated at reflux for 2 hours, The excess
s thionyl chloride was then removed in vacuo and the intermediate acid chioride
dissdlved in dichloromethane (25 mL). After cooling to 0 °C the solution was
treated with 0.5 M ammonia in 1,4-dioxane (100 mbL) and then aliowed to warm to
room temperature. After 2 hours of stirring the solvent was removed in vacuo and
the residue was tituraied with water. The precipitate was collected, washed with
10 water, and dried in vacuo to afford the 5.0 g (92 %) of methy! 3-{allylaxy}-{5-
aminocarbonyl)benzoate as a white solid.
Methanol {20 mL} and dichloromethane {20 ml) were added to round hottom
flask that contained methyl 3-{allyloxy)-{b-aminocarbonylibenzoate {2.0 g, 8.5
mmol) and pailladium{10 wt.% on activated carbon, 200 mg) under argon. The
15 flask was evacuated using & water aspirator and then filled with hydrogen from a
balloon. The balioon filled was hydrogen was attached to the flask as the reaction
stirred for 2 hours. The palladium on carbon was remove by filtration through
celite. The solvent was removed using a rote-evaporator and then the sample was
dried under vacuum to afford 2.0 {97 %] of methyl 3-{aminocarbonyl)-5-
20 propoxybenzoate as a white solid. '
A suspension of methyl 3-{aminocarbonylj-5-propoxybenzoate (2.0 g,
8.2 mmol) in a dichloromethane (25 mL} at 0 °C was treated with pyridine {1.3 mL,
17 mmol} and then trifluoroacetic anhydride dropwise {1.4 mL, 8.9 mmol). The
reaction was stirred at O °C for 20 minutes and then stirred overnight at ambient
25 temperature. The reaction mixture was washed with water and saturated brine,
dried over anhydrous sodium sulfate, filtered and concentrated. Silica gel
chromatography using a 40 % dichioromethane/hexanes afforded 1.5 g {84 %) of

methy! 3-cyano-5-propoxybenzoate as a white solid.
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FI1 CNNB164 N4% C ~~0 F. CN 13165 iN NN~ N F i ~ CN B243 of N ~1
N-g N-O hi CN 6166 N ni-fl 44 21 NOV 200.5 Preparation of WGURﬁ@ﬁEZDS
ant agoni sts Many starting materials for preparing the conpounds o

present 5 invention are available fromcomercial sources, such as Al drich
Chem cal Conmpany (M | waukee, W). Moreover, conpounds of the invention are
readily prepared, fromavailable precursors, using straightforward

transformati OnSAwLﬁmn @rrﬁew b-ceRowR. drBpd N eRb bate TS §Kbld Bghar f san wi l |
recogni ze that mMd uR G oup I ° antagoni sts, according to the invention, can

be prepar ednathanaieetotisiroyyart Ha2, 88 nil) wied trekyedwaith s hy ki tdelfy’dr@cdfgm zed
t echni ques |c che str Sui tab reaet re descri
standard té %Bﬁ'o (ﬁ’m(?ptgjanf| éoﬁ‘l \gﬁ y ’”%—%P‘ 2@ ¢Tp ! B@m'ngeﬁ/ﬁpgﬁgg%ﬂ\/&ANCED
ORGANI C CHEMvedRX:as 26meded rrM?-éau@W We'ﬂesﬁ&@W&s dissolved in a small amount of

5 water and then acidified {pH ~ 4} by the additien of ZN hydrogen chioride. The

precipitate was collected and dried to afford 1.2 ¢ {86%) of 3-cyano-b-

propoxyhbenzaoic acid.

3-Cyano-b-nitrobenzoic acid
O

NC
OH

10 NO,

Using the same procedure as for 3-allyloxy-5-cyanobenzeic acid,
3-cyano-5-nitrobenzoic acid (2.0 g, 10.7 mmol) was prepared from mono-

methyl B-nitroisophthalate (5.0 g, 22 mmol).

15 | 3-Cyano-5-dimethylaminobenzoic acid

Q

NC
OH

/N‘\

Methyl 3-cyano-2-nitrobenzoate {6.0g, 29 mmol) and tin{ll) chloride
dihydrate (26 g, 12 mmal) in methanol (100 mL) were heated at reflux for 3 hours.
The reaction mixture was transferred into a 1L Erlenmevyer fiask equipped with a
20  stirring bar and containing ice. While stirring the reaction mixture, 1N sodium
hydroxide was added until pH ~ 4-5. At this point solid sodium bicarbonate was
added until pH ~ 8. The mixture was transferred to a separatory funnel and
extracted with ethyl acetate. The organic iayer was washed with water and

saturated brine, dried over anhydrous sodium sulfate, filtered and concentrated.
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More specifically, conmpounds of the invention generally can be prepared by
formation of the G noiety between two precursor conpounds contalnl %
suitable 15 Ar' and Ar2 noieties. Wen the |inker contains a 271 N0V 2005

1, 2, 4- oxadi azol e, the heterocycle may be forned using well knomn t echni ques,
such as reaction between an am doxinme and an acid chloride, or by the
reaction of an am doxinme and an acylimdazole. An illustration of such a

t r ansf or nasilies gbscmamétd@éphmuﬁngmm tserhyl acedaf/hdxahowaf30iednd daxi4wEs: can be

prepared usjng known t echni ques by the reactlﬁn of an Ar' substituted
nitrile w Ph ”Tﬁ)m wm%évamefﬂrwgﬁm 9K B5PWEFeHYa  transformation is

provi ded bel ow i n ExamabRedydd, B7RS! 9%:CaSGTon I&adh QUESOI, Y Zrdgi, dosdl Or i des
are readily available, or may be prepared using strai ghtforward techni ques

of or gani csediemi tsxtanyborlé@nfdred@aﬁtﬂ%mg 25 roano}jo&ydi theragiads avey (B gonfert ed

into the corr on rldes ctlon exanpl e, thionyl
chl oridg of" o@EP‘TfI ﬁ‘?%cffdféne t?ﬂ’a’ng éy z?%%%é@ﬁn&q%ﬁ?rﬁ <Ma

1, 3- oxazol cht@)ﬁﬁﬁl@l{ﬂ'dﬁﬂﬂ\ﬁrﬁftepﬁﬁﬂﬁdﬁ @€ ahbidig t@maé@e@dube 5%iotrd, ahe réadtat
given by Kelly et al., J. Org. Chem 61, 4623-4633 (1996). Thus,

3, 5- di subsfXYIRHEE RELHRS ©se ARRBAF e pEIelons trem syl prptatenupOREShe it h
car boxam d%hb%r% éWeP%a%%%%ﬂ KRk whi SO saIUF‘atéfEHhé'J}%d‘%ﬁ,e? 1 NV 25

m xture was al to cool to roomtenperature, e solvent was renoved and
the resi duenmmfopmsmﬂluedsulfsme‘mre_d idndusincatested. rigtidrode! fabrorsgmetheediyzi ng

COmmOuTS O R e AR P AL B B R R g bl ust e
B77-B81 , Bﬁﬁethﬁﬁﬁalntﬁﬂdﬁoat&108 Bl 15 B120- B122, B124, 8129-Bl141. Schene 1
Veo QVE OB ea. /Ii\«lasgl_Lljtmnl\{abern_letl\iﬁf?B -cyana-5b- cﬁmg?f'lly? mtnobgkzkoaa)t(g{;zB mg, 1.6 mmot}

in tetrahydrofuran (5 mL) was treated with 0.5 N lithium hydroxide {3.7 mL, 1.9

mmol}. The reaction was stirred at 70°C for 30 minutes and then the sclvent was

16 removed /n vacuo. The residue was dissoived in @ small amount of water and then

acidified by the dropwise addition of 2 N hydrogen chloride until a white precipitate

no longer formed. Following extraction of the aqueocus layer with diethyl ether, the

organic layer was then washed with water and saturated brine, dried over

anhydrous sodium sulfate, filtered, and concentrated to afford 308 mg

20  {guantitative} of 3-cyano-&-dimethylaminobenzoic acid.

3-cyano-5-{2-methoxyethoxy}benzoic acid
o]

NC
OoH

O~
A mixture of methyl 3-allylexy-5-cyanobenzoate {1.5 g, 6.9 mmolj and
25  tetrabutylammonium iodide (2.8 g, 7.6 mmol) in dichloromethane {38 mL} at -78
°C, under argon, was treated with a solution of 1M boron trichloride in
dichloromethane {24 mL, 24 mmol). After 5 minutes at -78 °C, the reaction

mixture was stirred at ambient temperature for 1 hour. The reaction was then
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2. NHS 1 Dioxane OH 1- (COCl}: 2. R2 NH2 pyridine |rifluoroac&Ce anhypride
Rl CH?Cl 2 CN R1 SU2uki or Sl1l1l1le coupling when RL = O, E, OP CN NeCH M
NC CR3 R2 nN, RA4BLO% or R4S BL Pd(PPh3)1 100C CN 4 Scheme 2 111Nt es
anot her nethod for synthesizing conpounds of the present invention. In
particular, the nethod of schenme 2 is used to make the 10 exenplified
conpound Bl144. 46 2 1 NOV 2005 Schenme 2 RN ~ [~Oi

quenched with ice water and stirred for an additional 30 minutes, The crganic

layer was washed with saturated sodium bicarbonate, dried over anhydrous sodium
sulfate, filtered and concentrated. Silica gel chromatography using a gradient of
20-30% ethyl acetate/hexanes afforded 811 mg {87%) of methyl 3-cyano-5-
s hydroxybenzoate as a light yellow solid.
A mixture of methyl 3-cyanc-5-hydroxybenzoate {302 mg, 1.7 mmol},
potassium carbonate {471 mg, 3.4 mmao!) and 2-chloreethyl methy! ether (309 L
mg, 3.4 mmol} in N, N-dimethylformamide (4 mL} was heated in a seaied vial at 140
°C for 15 minutes. The reaction was cooled, diluted with ethy! acetate, washed
10 with water and saturated brine, filtered and concentrated. Filtration through silica
gel using dichloromethane afforded 375 mg {83%) of methy! 3-cyano-5-{2-
methoxyethoxy)benzoate.
A solution of methyl 3-cyano-5-{2-methoxyethoxy)benzoate {375 mg, 1.6
mmol) in tetrahydrofuran {4 mb) was treated with 0.5 N lithium hydroxide (3.8 mL,
15 1.9 mmol}). The reaction was stirred at 70°C for 30 minutes and then the solvent
was removed /n vacuo. The residue was dissalved in a2 small amount of water and
then acidified with 2 A hydrogen chioride until pH ~ 2. Following extraction of the
aqueous layer with ethyl acetate, the organic layer washed with water and
saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated 1o

20 afford 343 mg {87%) of 3-cyano-5-(2-methoxyethoxy)benzoic acid.,

3-cyana-5-{1H-imidazol-1-yl-methyl)benzoic acid
o)

HO N@

CN
A mixture of methy! 3-lbromomethyl)-b-iodobenzoate {500 mg, 1.4 mmol),
25  potassium carbonate {388 mg, 2.8 mmol), and imidazole {26 mg, 1.4 mmol} in
N, N-dimethylformamide {4 mL) was heated at 70 °C for 3 hours. After cooling, the
reaction mixture was diluted with water and then extracted with dichloromethane.

The organic layer was washed with water and saturated brine, dried over
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R5 Schene 3 illustrates a further nethod for synthesizing conpounds of the
present invention. In particular, the nmethod of schene 3 is uzggmtv%g@ake t he
foll owi ng exenplified conpounds: 657-876, B82-685, 887, B88, . , 893 5
B100, 8102-B107, 6109-B114, Bl11l 6-6119, 8123, 6125-B128, Bl142, 6143. Schene
3 CN O her conpounds of the present invention may readily he prepared by
nodi fications to the reactions exenplified in the Schenes above, as wll be
appreciated by the skilled artisan. 10 EXAMPLES 15 General Experi nental

Met hods Capi Ll ar as. chr omat ogr. aphi nd egt.r.al t ai ned
using a I—@r\‘,}ﬂéﬁﬁ@éﬁggaﬁl%sf!%f’ g@ggoS%?(?E%nﬁrg?‘%%gcpcﬁﬁlgﬁ’gte gg&%gh%%%a%ed to an
HP 5971 Sessires10b%seibel ecdthiccatietiettar b1 e 2f dhdthal Peindfioszohnce Capill ary

Colum (crosslinked 5% PhMe silicone); colum length, 25 m colum i.d.,
0.20 mm  HEPPHM I IRAoLER&Pa186S AL RTSHSO%h ect or tenp., 250 C, tenperature

program 20 C'mn fae@ LdBoilr@ 3den Fitd @rsclBidA & mk ESW%Qjachnﬁ%J%ch@I- 325 C

for 6 min]. Thin-layer chromatography was performed using Analtech Uniplate
250- pm si | i mwdogenzadie 1442 plgatCedd mawol) ighiN-donsthyiersndmidedajradicder 8n wit h
ni nhydrin and 47 21 NOV %%050[)" g@:‘r}@}orm' s_spray reagents (Signma Chem cal

Co.) were US LY ¥ Get ' CH n{g '¢ npounds o nantdhe TLC pl ates. Most reagents

used in reaetraRB&rivEdre/ighysphiRsRdiiadiconoitge A doioAD Gham gate 4ded( MHanaukee,
W), Sigma Chemical Co. (Saint Louis MD), Fluka Chem cal Corp. (M| waukee,
W), Fishere&8gi¥hiiFtHeE (Vpf f‘?%’ﬁ’-ﬁr‘ﬁfﬁo E’A}’E 3 ENingtesGeE 4'9Por £918MHENY OR) , or
Lancast er SyqiRgsins E¥bainamuit e dRABERIS LinPUBLAEShR) Yloriedox] e

I ntermedi ates Pyrid-2-ylam doxi ne Using the general procedure of Shine et

al ., J. iHetweopiale aChermed(we8meved2ey filzsuiens, THeyfitresey amiwashhg dvidthl or i de

(7.65 g, 11\9a{9}r%|n}1 siag.lrg{e%atﬂﬂ-!e. Q%Qc@ o%‘r)anhydrous sodium sulfate, filtered, and
‘ concentrated. The residue was triturated with 20 % diethyl ether/hexanes, filtered,

and dried in vacuo to afford 150 mg {85%) o} 3-cyano-5-{1H-imidazol-1-yl-
methyllbenzoate as a white solid.

15 A solution of 3-cyano-5-{1H-imidazol-1-yl-methyl}benzoate (150 mg, 0.62
mmauol} in tetrahydrofuran (2 ml) was treated with 0.5 N lithium hydroxide {1.5 mL,
0.75 mmol}. The reaction was stirred at 70°C for 10 minutes and then the solvent
was removed /n vacuo. The residue was dissolved in a small amount of water and
then aciditied (pH ~ 4} by the addition of 2N hydrogen chloride. The precipitate

20 was collecied and dried 1o afford 140 mg (guantitative) of 3-cyano-5-{1H-imidazol-

1-yl-methyl)benzoic acid.

3-cyano-b-imethoxymethyllbenzoic acid
o

HO o

CN
25 A mixcture of methyl 3-(bromomethyl}-5-iodebenzoate {400 mg, 1.1 mmol)
and potassium carbonate {311 mg, 2.3 mmol} in methanol/tetrathydrofuran (6
mL/5 mL} was heated at 55 °C for 1 hour. After cooling, the reaction mixture was

diluted with water and then extracted with ethyl acetate. The organic layer was
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was treated with a I ON solution of sodium hydroxide (11 ni, 110 mmol). A
precipitate quickly formed and the reaction m xture was stirred at room

tenperature for 30 min. The inorganic precipitate was filtered 3()@4[@3
with ethanol (100 nlL). The filtrate and et hanol washings wer e and

treated is with 2-cyanopyridine (10.4 g, 100 nmmol). The reaction m xture was
then heated at reflux for 20 hours. After cooling, the volatiles were
removed i nmattw)wnho.wa‘m‘rfaoﬁchaﬂﬁa&dgbdr@?%ied)bvarymkdfd%qd sodidosiui e,

5- Met hyl d- 2- i doxi H 20 A m xt di
(2 001" . " HioGs A R iatetty ATRe BN B0 FR0: FOBTOR YO e TIN5
0. 53 Mol ) mdihometl (el cRRBBAI AR SRLIGLRTd0P AL Biigh! or opal | adi un IT)

conpl ex vvlth di chl oronet hane (1:1) (19 ng, 0.24 mol) in
N, N- di met hyl f or mam détgr kbiling a1ges inea e@iumn eéfdtow 3-onethexvoainy!-if t er

cool i ng the actio d|| th acet at acted with

wat er aFld b h’?zo?!fle[ho1\r,%a |ufPVYL'” I\\I/\liédﬂmei %“éllf%rcrj’1 d%ﬂﬂ%ﬁ%o 5 through a

pl ug of si l‘ﬂuﬁlﬁ'egedmc wérhd@m:m ﬁhj ormra{rﬁtansnd Renoval of the solvent i,',

vacuo, afforded 770 rrq (569 of -cyan ridi ne. Using the gener al
Y R

procedure fHFRMHBIPEY HB%"rF%‘”Eﬁ p%{ﬁﬁﬂ’ﬁﬁp 1519 Bt ”Emll:y‘éaﬁ%aﬁ%q difie (770

Mgy, 6.5 1npDlion PYkANE MUY St éwb’fwhls%meééndé é?gu!m ?olﬁ:wxﬁgmm') in
et hanol (10 ni), and 1 ON sodi um hydroxi de (O. rnnol ), were

heat ed at lceﬁlr\gxﬂmreaﬁsm@mxsireSmr:ﬂlataﬂi \mhletmd @Bfﬁiﬁd@d 6oty (60% of 5-

][rztsﬂlylogxr ! pre x;%‘!a?@‘n?#’%' r%ed @va@/rggw%QXd é}l f%r%’tl am gﬁégﬂ%&@%a]sl \legsr]wegl\)fsa!tm lar

yanopyri
hydr oxyam mfatéryﬁlfcbmhmtedien(\é_ driedndyver Enﬁy’ﬁirmbbdzandsdfam sidchretim dmydr oxi de

(5.74 L, 5.74 eth nol (10 was hea at 80 C f m nut es.
The ' preci GBS SOrP G BOBTIPRRAPTOR Looar B SSrRa of
5- cyanopyr iafiordedyl BTHAOEEM) of methyl 3-cyano-5-{methoxymethyllbenzoate as a
colorless oil.
15 A solution of methyl 3-cyano-5-(methoxymethyl)benzoate {184 mg, 0.75
mrmol} in tetrahydrofuran {2.1 mL} was treated with 0.5 N lithium hydroxide {1.8
-mL, 0.90 mmol}. The reaction was stirred at 70°C for 30 minutes and then after
cooling the solvent was removed in vacuo. The residue was dissolved in a small
amount of water and then acidified with 2 NV hydrogen chioride until pH' -~ 2-3.
20 Following extraction of the aqueous layer with ethyl acetate, the organic layer
washed with water and saturated brine, dried over anhydrous sodium sulfate,
filtered, and concentrated to afford 145 mg (quantitative} of 3-cyano-5-

{methoxymethylibenzoic acid.

25 3-cyano-5-ethoxybenzoic acid
Q
NC
OH
O~

A solution of methyl 3-cyano-5-hydroxybenzoate {270 mg, 1.5 mmol} and

potassium carbonate (482 mg, 3.4 mmol} in acetone (5.5 mL} was prepared. To
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15 5-Fl uoropyrid-2-ylam doxime F A m xture of 2-cyano-5-chloropyridine (1 g,
7.22 mmol) and potassium fluoride (1.26 g, 21.68 mtl) in

1- net hyl - 2-pyrrolidinone (25 nL) was heated at reflex for 18 hogrf mer
cooling, the reaction was diluted with ethyl acetate and 20 extrd&c @ % h
wat er and brine. The organic solvents were then renoved in vacuo. Silica
gel chromat ography of the residue afforded 425 ng (48% of 2-cyano-5-

f1 uor opyri ehigesthidsicamet 132 2ganer akmpoipeedde efiendtthe reynidnests hoftednd: doxi mes,
2-cyano-5- fluoropyridine (425 ng, 3,48 nmol), S5M hydroxyl am ne .

hydr ochl or BdeE (&, & fpurs. Thegeanfiqipyureyvat ﬁoa‘?f@ﬂmr(ﬁgeqwf?',dlsé%e%‘f\lega’di um

hydr oxi de Vv f Xad or 24
g e g

5-f | uor opyrcbitec2ey,| crigni aaxiambydiBuT eptivBus iy ar tlvergl - pyd cop@nyhead. d3dki ne 1

_ ouTenBUdTar Hom 2yt 433K
i chi or Gl Al EBOE{= AY 57 R ST PASCRTaI R WASIAR g CL br R (51

7.2 nmmol, dichl or omaktenNg)cyand-saeteak@leyitdfte a80AMhg Of . SMMdin@Ehy| f or mami de.
The reaction was then stirred at roomtenperature for 2 hours. The sol vent
was renpov8ddialyaedcasoraHauEinslepeiiedue afud ASFenei (RuaitHAtw siet reafe-$10 ni).

The 10 resléﬂ.;d'pﬁeﬁ%ytahgrbsvxgxsoﬁfmgeegmmth pyridine (2 nL) and tert-butanol

(0.8 nL) an tthe reaction mxture stirred overnight at roomtenperature.
The reaction mxture was diluted with dichloromethane (200 m -) and washed
sequentially with saturated sodi um bicarbonate (50 niL( and brine (50 ni).

The org%ni c layer was dried OV%'C%?'%E%}%Q'H%% Lfate, filtered and the

sol vent renoved in vacua. IS Silic tography, using a gradi ent of
5%to 10% et hyl acetate in hexane, afford 623 ng (84% of
5-tert - but oxycarbonyl - 2-cyano- pyri dM oyel I ow

O™
A solution of methyl 3-cyano-5-hydroxybenzoate {200 mg, 1.3 mmol) and

potassium carbonate (357 mg, 2.6 mmaol} in acetone (4.0 mL) was prepared. To
this, propyl iodide {245 pl., 2.5 mmol) was added and the reaction was heated at

15 BO°C for b hours. The reaction mixture was concentrated, re-dissolved in ethyi

- acetate and washed with water and saturated brine. The organic solvent layer was
coliected, dried over anhydrous sodium sulphate, filtered, and concentrated. 222
mg (90%) of methy! 3-cyano-5-propoxybenzoate was isolated as a jight brown
solid. |

20 Methy! 3-cyano-5-propoxybenzoate {222 mg, 1.0 mmol} was
hydrolyzed as previous!y described to afford 169 mg {80%] of 3-cyano-5-

propoxybenzoic acid as an off-white solid.
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solid. Using the general procedure for the synthesis of am doxines, 5-tert-
but oxycar bonyl - 2- cyano- pyri di ne (623 ng, 3.05 nrnol) and 5M hyur oxyl am ne 20
hydrochl oride (0.69 nL, 3.4 mmol) in ethanol (7 nL) and 1 ON sodi um
hydroxide (0.34 nL, 3.4 mmol), were heated at reflex for 18 hoyrsypyShgndard
work up afforded 570 ng (79% of 5-tert-butoxycarbonyl pyrid-2-ylam doxirne.
50 21 Nov 2005 3-Cyano-5-net hoxypyri d-2-yl ami doxime GN | A solution of
di met hyl - 5- hydr oxyi sopht hal at e3-¢@anp-528xglomwpdnzomwnatid pot assi um car bonate (9
g, 65.4 mol) in acetone (120 nl) was pyepared. To this, s nethyl iodide (4
nm, 63.7 mml) was added and the.reactijfon was left stirring overnight at
anbi ent tenperature. The reaction UreHwas filtered and then
concentrated. The residue was diss d in ethyl acetate and washed with
water and saturated brine, dried over anhydrous sodium sulfate, filtered,
and concentrated. 6.4 g (quantitatifey~ef diftet hyl - 5- met hoxy-i sopht hal at e
was isolated do as an off-white solid. A solution of

di et hyl - 5- met/eXiytipg gp Rty at-eyare-Fhydroxykenzpaiart| A img. 0.85 mmol) and

tetrahydr I _ /. ith_2. di-um

hydr oxt de e OCe G P ol 222 by YESCbRELES AL Rl pBie 1 e s a
room § enmped, at-biivenohdkbed (30,0t atmomniiwass edneeatid alea@actithreweslhedtatas
dissolved in water 1s apnd acidified with 2.0 N hydrogen chloride, FEthyl
acet at e m%fsSQ:&e‘a"ech'gB&t ?B%t’eac"ﬁ@“ MHFBEP Hﬁsa‘f%‘,ceﬂﬂglfﬂ' 9isEAKRR TSHEY Wi t h

brine and,gkkRARVELsIEH AN WSS 96k Y5ursel PRAL e THafdrginit 8BRYA! 1a9Er wakvent in
vacua, a total of 2.5 g (quantitative) of 5- nethoxylsophthalic acid was

i sol at ed. collestriduidrignl cyer Sinslreussadigpistirdete flieTes (dswncedrdemmol ) in 20

di chl or on®f. ( i |yl i &l 3=,

76. 6ol )n?,t,{agﬁ%ﬁ,g %ge}\?v r 8%?%’?5@%@%8%(%? qé‘%\qt%ﬁ% Off gﬁé@.gl ﬁg\dé%&t he reaction
was concehetyl@tybenioete ac adighndravmesclihe resulting brown oil was transferred

o a ool d St il L0 U STERIIA 1SS 0 9ed sbiitlacacet e

hydrolyzed as previously described to afford 247 mg {quantitative} of 3-cyano-b-

hexyloxybenzeic acid as an off-white solid.

15 4-Amino-3-bromo-5-trifluoromethoxybenzoic acid
QR
Bt jr] F
by, K
F F

To a solution of 4-amino-3-trifiucromethoxybenzoic acid (5 g, 22.6 mmoles)
in acetic acid {50 ml), bromine{3.28 g, 24.8 mmeoles) in acetic acid{10 mbL) was
added dropwise at room temperature. After the reaction mixture was kept stirring

20 for one hour, water was added into the mixture. The solid was filtered and washed
with water to give 4-amino-3-bromo-b-trifluoromethoxybenzoic acid (3.9 g,
54.9%]).
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smal | amount of dichl oronethane. The reaction was allowed to proceed for 1
hour, 25 after which a precipitate fornmed. Water (100 nL) and ethyl acetate
11500 rnL) were conbined with the reaction in a separatory funnel, and the
organic |layer was collected, washed with brine and dried over sogﬁ%mv

sul phate. The remaining solid in the aqueous |ayer was isol ated 2005
filtration, washed with water, and dried. The 51 21 NOV 2005 organic |ayer
was filtered and concentr at adsramd-3-frEfructoinbtioat eeh2nid ficibexanes. A total of
2.59 (quantitative) of the 5-nethoxyis t hal am de was isolated. A
suspensi on of the 5-nethoxyisophthalanmde (3.1 g, 15 mmol) in a

di chl oronet hane (27 nL) at 0 C was t ed with pyridine (5.2 nL, 65 nol)
and s then trifluoroacetic anhydrﬂg?nggég)mﬁse (5.4 nm, 39 nmmol ). The
reaction was stirred at 0 C for 2Q, and then stirred overni ght at
anbi ent tenperature. The reaction nixtu;gk%ﬁf washed with water and
saturated brine, dried over anhydrous sodi sul f at e, flltered and
concentrated. Silica gel chromatography using hexanes et hy

acet at e: di chl o‘i"d‘r‘@'ﬂﬁ%@foﬁiff'%‘ﬁﬂ@d’”ﬂ'@ hegvbareanic 8fiddhé & "_1(5”'“0‘95 was
et NoXy! S QRPENRSMNkhEAIG1 8313 20 dcParRPIHC: cou%hﬁgaéﬁ%ugensraagoar@@adur e for

the synthesis o oxylsopht onitrile (6 3.8 mmo),
5M hydrsoxWOaZmneolhy)dweailaﬁ(bed d’éle s(o(dm?@nmsv;e 308 engvoh. b mmomsmxrmbr $Bumdr), and 1

N sodi um 0 .8 3.8 I re heate reflux for 3 hour s.

St andar o Wb "aRdaHe Birevdes g Cdbol Rghy KoLt 15 TS8R Shurtl v

acet at e/ hexanrg 13frbomceshpd?Rumtarkdb¥h hebred3o0¥AN0 &4 HIMXEPhaBYr-wags doxi me.
3- Cyano- 5- fI uorophenyl am i doxirne NH, OH 5-Fl uoro-isophthalonitrile (730 ng,
5 mmol ) arfgd TH'}FdF‘B‘)EWea‘Hf’%é"tQ%Ftﬁi'/d‘f‘ﬁ'cWF'&'Pf%“{‘i“MThan'ﬁWﬁTW"‘?’Ha%? hanol (10
mJ and 1 %y%pq\ldérﬂrmdefr@xécgﬁe&ﬁ_’at@ﬁz Théré@fﬂlle)wa%fs‘%olb@@‘ir@dh@&o&l@ﬁnl ux for 30

m nutes. Standard work up followed by colum chromatography afforded 473 ng
(52. 8% ofhygrepydenandsexttaalied pitheriherafind earaeusolution was acidified with 2M

HCI to pH = 2 to give 3-bromo-5-trifluoromethoxybenzoic acid {1.08 g, 75.5%).

3-Cyano-5-trifluoromethoxybenzoic acid

OOH
MC k;
F
1§ To an ether solution of 3-bromo-5-trifluoromethoxybenzoic acid {(1.08 g,

3.79 mmloes}, tirmethylsilylmethy! azide was added in and stirred at room
temperature for 10 minutes. The reaction was quenched with methano! and passed
column with 2% ethyl acetate in hexanes to give colorless oil {0.84 g). This
colorless oil was mixed with zinc cyanide (0.33 g, 2.8 mmoles) and

20 tetrakis{triphenylphosphine}palladiumi{Q) (Pd{PPha)s, 467 mg, 0.404 mmol) in N,N-
dimethylfarmamide{10 mL} under argon at 85 °C overnight. The reaction mixture
was diluted with dichloromethane and washed with water twice. The
dichloromethane layer was dried and concentrated. The residue was mixed with1M
sodium hydroxide { 8 mlL) and methanol {4 mL} and stirred at room temperature for
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21 NOV 2005 B 5-Bronopyrid-3-yl-amdoxime NW i N 11-1 OH

5-Brononi cotinonitrile (982 ng, 5.4 rrino() and 5M hydr oxyl am ne
hydrochloride (1.098 nL, 5.4 nrnol) in ethanol (5 nL) and 1 N sod} LRV 2005
hydroxide 5 (5.4 nm, 5.4 mvol ), were heated at reflex for 5 mnutes.
Standard work up afforded 925 ng (79.3% of 5-bronopyrid-3-yl-am doxi ne.

3- Cyano- 5- net hyl phenyl am doxi ne Hs OH 10 3, 5- Di cyanot ol uene (1000 ng, 7.04
mrol ) and BNhbbssd 7o yhiatdraevashaaidibed barhi ofd H{TL W phE,T 77 @adexoicfiadnvabhanol (5

m.) and 1 N sodi um hydroxi de 7.04 n, 7.04 I wer e heate t .reflux
for 12 ni nﬂpéis?ceﬁtﬁnﬁg? ﬁ)t%v&dl)raﬁe‘%be Paf’S‘i ERE DY c"&‘F%ﬁH“EﬁPSﬁBP%%%é%ﬁ?f af f or ded
215 ng (1774hesRiuednEy pRGa-collreh Bih PReayl| afBibtedaXicXees 105giNER-BHne-

| sophthalonitrile (640 ng, 5 mmol) and 5M hydr oxyl am ne hydrochl oride (1

M., 5 nmol §-tifuesemarsixvpenaniy agAdwiicR asdeingd Ryldpieriaethesyimeth g gl ), were
3- Wanophqu,luglﬁgﬁ,qé}ﬁkFgom%goﬁjachﬂédﬁ;m% Q@@tp@s%) reflux for 2.5 hours.

St andard wor K y C chromat ography afforded 650 ng (80. 7%
of 3-cyanophenyl am doxi ne. 3-1 odophenyl am doxi ne |

3-Fluoro-5-({3-pyridyl}benzoic acid
Q

HO

7
N
A solution of 3-Bromo-5-fluorobenzoic acid (2.00 g, 9.13 mmol} in thiony!

10 chloride (18 ml} and dimethylformamide {0.4 mi] was stirred at 80°C for 1h. The
reaction mixture was concentrated in-vacuo and the residue was dissolved in
methano! {15 m]) and left stirring at room temperature overnight. The reaction
mixture was toncentrated in-vacuo, and the residue was dissolved in ethyl acetate
{50 ml). Organic phase was sequentially washed with water {50 ml), saturated

15 sodium bicarbonate {50 ml, aqueous), water {50 ml) and brine {6C ml}, dried
(sodium sulfatej, filtered and concentrated in-vacuo 1o provide the title compound
{(1.97 g, 92%]) as vellow oil.

To the solution of Methyl-3-bromo-5-fluorobenzoate (1.97 g, 8.44 inmaoi} in
. toluene {40 ml} added Pyridine-3-boronic acid-1,3-propanediol ester {1.79 g, 7.63

20 mmol}, potassium carbonate (11.66 g, 84.4 mmol} and
tetrakis{triphenylphoshine)palladium {0} {(0.492, 0.42 mmol}, sequentially. The
resulting brownish yellow reaction mixture was heated at 120°C under argon
overnight. The reaction mixture was cooled 1o room temperature, filtered through
a pad of celite and concentrated /n-vacuwo. The residue was purified on silica gel

25 using 1% methanol in dichloromethane to isolate the title compound {0.92 g, 47 %)

as a yellow solid.

()
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w NH2 5 SOH 3-1 odobenzonitrile (1145 ng, 5 mmol) and 5M hydr oxyl am ne
hydrochloride (1 rnL, 5 mmol) in ethanol (5 nL) and 1 N sodi um hydroxide (5
m.,, 5 mol), were heated at reflux for 2.5 hours. Standard vvorl& up_foll oned
by col um chromat ography af forded 920 mg (70.2% of 3-iodophenyl At Bod05re.
do 3- Cyano- 5-di net hyl am nophenyl am doxi me NH2 CH 5- Di m et hyl

am noi sophthalonitrile (855 ng, 5 mmol) and 5M hydroxyl am ne hydrochl ori de

(1 L, 5 rnmol) iR aetdteRPodnkOodtidn tRRR eduips®itHsfryshirasdade Mant g, 1s 5
mmol ), were heated at reflux for 30 mnutes. Standard work up followed by

col um chr dwatodrdphyddliordaee (9R? ag3 @8rmaw!. sietiaes/dis-m) G""ij SRELAYI am n
ophenyla m r hH
~ EE 11 Iqugﬁ%j %%&an%ésyrl | neﬁ)@fgg?&/ﬁ %m%d tlhbq \gtlb{%ﬂwhﬁg?%% gnc?ﬁe
hydr ochl or ifde2 GTHEI_;eaBﬂomrrmkt)Jre waetdmareﬂlto(rsamndenjpeaatdrel densedratet y-dr oxi de

30 m,, 30 nrn 5 we heat ed at  refl 70 mputes, Standard, work u
ol | owed by EeH el teH S RREIRrapRGOLFS b Bt eooB Gy MSghy o mictire sdasy P

6- cyanc- py HylrozhitricaBidl vt BRth3 eShMBropwisdIgr P Beey bard st Xéhb& ature for
10 min. The reaction mixture was concentrated /n-vacuo and the residue was
triturated with diethyl ether to provide the crude hydrachloride salt of titie
cbmpound {1.00 g} as z;n off white solid.

10

3-Bromo-5-(3-pyridyl}benzoic acid

0]

HO Br

“ 3
SN

A solution of 3-Bromo-5-iodobenzoic acid {5.00 g, 15.3 mmol) in methano)
(30 ml} and hydrochloric acid (15.3 mi, 15.3 mmol, TN diethy| ether) was stirred at
16 room temperature for 48h. The reaction mixture was concentrated in-vacup and
the residue was diluted with dichloromethane {100 m!}, The organic phase was
sequentially washed with sodium hydroxide {100 ml, 1N agueous), water {100 ml)
and brine {100 m)), dried {sodium sulfate), filtered and concentrated in-vacuo. The
crude residue was dissolved in 10% ethyl acetate in hexanes {100 mi) and filtered
20 through a pad of silica gel. Upon congentrating in-vacuo, isolated the methyl ester
{4.98 g, 95%) as yellowish white solid.
To the solution of Methyl-3-bromo-5-iodobenzoate {2.00 g, 5.87 mmol) in
toluene {BO ml) added Pyridine-3-boronic acid-1,3-propanediol ester {(1.24 g, 7.63
mmol}, potassium carbonate (8.11 g, 58.7 mmol) and
28 tetrakisitriphenylphoshine)palladium (0Q) {0.34, 0.28 mmol}, sequentially. The
resulting brownish yellow reaction mixture was heated at 80°C under argon for 10

h. The reaction mixture was cooled to room temperature, filtered through a pad of
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F NH DH 3- Sronp-5-fl uorobenzonitrile (1.9 g, 9.5 mmol} and 5M hydr oxyl am ne
i o hydrochloride (4 nm., 20 mmol) in ethanol (20 m-) and 1 N sodium
hydroxide (20 nL, 20 nmol), were heated at reflux for 1 hour. Standard work
up followed by colum chronmatography afforded 721 ng (32. 6% of2 - %-5 f
i uorophenylami d oxi me. 15 3-Fl uoro-5-net hoxyphenyl am doxi ne

3- Fl uor o- 5- net hoxybenzonitrile (379 ng, 2.5 mmol) and 5M hydr oxyl am ne

hydr ochl or cége (domcenRatzdimobive.n T hagidle (2s puniipd andilkaN e odngri©.

hydr oxi de 55 5 rnL, 2.5 vvereh t ed reflux, far
nour St anGR A GBI FEAEE o Al g Ty G S-S purceh et i 18

3-f | uor o- Sgmetyboxagphemideadnndoxi me. 5-fl uoro-3-(t hi omet hyl ) benzoic acid OCH
5 1- Brono- 3 5-di fl uorobenzene (1.00 8?& 5.18 mml) was dissolved in
anhydrous DMVF (107 #L)00 THeows mt‘t@ﬁf seghipppédwrmsmbar@éidﬁétf\ﬂetha'ner NaSMe

(0,32 52, S5 P ETE gt 5L oMb il parki o aune ves

pour ed |nto ma e organi c phase was
| D washed \rwtlmwmat meaml Brddeymalr | BchaQbBS )Stirfddl therreshitiagehicancendd ed to

provide t itle conpaund as a colourless oil. The crude product was used
directly i Rcft% ﬁ@fﬁa&’ﬁb MY Y A HEOERIRPY WIRRFSR G ONEREERIFE 7

5- cyano- 3- fbes Bnd 1hd FEABLBY H)ssBIOBZ fNR R P BPANICAT 818hi8 YRl OWa8dd . The
crude product was used directly in the next step, Using the standard

saponi f i catyerpchrasiceapin &1 N cigghyliethes) dpripg avmhdtives apreparenreigtwedo g yiel d
(63% over 3 ﬁ@mﬁ?s%hé‘%&tﬁﬂ'nﬁ’%f_x‘g@ S Anu 3G HWa523h¢ the residue was

H i m dazol - benzoi ¢ aci
triturated with diethyl ether to provide the crude hydrochloride salt of title

compound (1.50 g} as a white solid.

3-Fluore-5-methoxybenzoic acid
0

HO

e

15

In a 250 mi round bottom flask equipped with stir bar added 3,5-
Difluorobenzonitrile (4.2 g, 30.4 mmol}, sodium methoxide {10.4 ml, 45.6 mmo!,
25% methanol) and dimethylformamide {40 ml}. Stirred the resulting reaction
mixture at room temperature, overnight. The reaction mixture was concentrated

20 in-vacuo and residue was dissolved in dichloromethane (200 ml). The organic
phase was washed sequentially with water {150 ml) and brine {150 mi), dried
(sodium sulfate} and concentrated in-vacuo. The crude residue was purified on
silica gel using 10% diethyl ether in hexanes to isolate 3-Fluaro-5-
methoxybenzonitrile {1.63 g) as a white solid.

25 In a 50 mi round bottom flask equipped with stir bar and reflux condensor
added 3-Fluoro-b-methoxybenzonitrile {0.62 g, 4.70 mmol), methanol (6.2 mi} and
sodium hydroxide (6.2 ml, 6N agueous). Stirred the resulting reaction mixture at

100°C overnight. Reaction mixture was cooled to room temperature and
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1- Brono- 3, 5-di fl uorobenzene (1.00 g, 5.18 nmmol) was dissolved in 20
anhydrous IMF (10 nL). The solution was chilled in an ice bath. |Im dazole
(0.36 g, 5.18 mmol) and K2CO3 (0.72 g, 5.18 mmol) were added. The reaction
mxture was stirred at roomtenperature for 16 hours, and at 8@ Tdmlbzgnw
hours. The reaction m xture was poured into water (100 rnQ and extracted
with Et OAc. The 56 21 NOV 2005 organi ¢ phase was washed with brine, dried
(MSO ), faoneewgrﬁdaﬁ@as&m%é bR Cas BfiGtels Wi BRAIGRS BethiaFL yobOar Sr@mO- (1
H i m dazol - enzene was use irectly 1n the next step. Using the

st andard ocdtified osunpmdaﬂhhroelc aid- Mbamsdi}usya'lﬁbe edgaric mﬁSdafzaﬁ‘r sdpaypipdbenzene
was prepared as. url ess soli

the hext SEBBETRNG=TI SEANERFd OagBR T aa e onChr Belnre o tRE e Y '

conpound Wag &dRRA{redaR- v@c&@l‘tggré!@$ﬁe si0k icdmpbhed ¢ vde, Bn G)édtmsta wasteused
directly in the next step. 3-lo0 5-Trifluoromethyl benzoic acid is The title

pr oducts vva@“ﬁrepar ed according to the literature procedure (Fujiki, Kanji;
Kashi wagi, M tsuyoshi; M yanoto, Hi deyuki; Sonoda, Akinari; Ichi kavva,

Junji; et al J.Fluorine Chem 1992, 57, 307-321) from 3, 5-

bi s(trifluoronethyl)benzene (7.3 nm, 47 rnnol) and iodine (11.95 g, 47 mol)
in 15 30% ol eum (30 rrilL) at 58 (degeeethidroethiBirnzaienichi ng with i ce was

foll owed by extraction of the crude produgt into ether, sequential washing
of the aqueous layer wth sodium sy fi 1 M and water. Sodi um hydroxi de
(" N --- 150 n.) was added to the c etther solution ,.tntil pH basic,
the | ayers were separated and the aqu | ayer was then acidified using HC
(12;% - 10 nL, pH acidic). Extraction 120 into ether followed by drying
over magnesium sul fate yielded the crufe acid (4.3 g, 29%. The materi al
was i'nsufficiently pure for use, so the product was esterified using acetyl
chloride in rret&ahnmtq-Sﬂhichfeitledbmb'mgpqﬁdi &1 .6moanatlogmaephyay diskdleed gel , 20%

Vi ol i g 288V otRedg® BT Premi Gt Y] tlpoREe eI B bt 25 57

acigd solution until the mixture ceased to bubble and a yellow colour persisted.

Glacial acetic acid was added dropwise to this solution until the yellow colour
disappeared. The reaction was washed with saturated sodium bicarbonate and
brine, dried over anhydrous sodium suifate and solvent was removed in vacuo 10

15 yield 537 mg {98%) of 3-bromo-5-thiomethylester as a colourless oil. 3-brbmo-5-
thiomethylester (536 mg, 2.05 mmol} was dissolved in anhydrous A, /-
dimethytformamide (5 mL) in an argon atmosphere. Zinc cyanide {42 mg, 0.36
mmol) and tetrakis (triphenylphosphine] paliadium(0} (41 mg, 0.356 mmol} was
added 1o the reaction mixture, which was stirred at 80 °C for 10 hours. After

20  cooling to room temperature, the reaction was diluted with water and extracted
with ethyl acetate. The organic extracts were washed with brine, dried over
anhydrous sodium sulfate and the solvent was removed in vacuo, The compound
was purified by column chromatography on silica 1o yield 356 mg (859%) of 3-
cyano-5-thiomethylester, which was a white solid.

25 3-cyano-5-thiomethylester {360 mg, 1.74 mol} was dissolved in anhydrous
tetrahydrofuran {22 mL} and 21.6 mL of aqueous lithium hydroxide (0.5 M) and 11

ml of methanol was added. The reaction was refluxed for 45 minutes. The
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7 1 NOV 2005 3-Allyl oxy-5-cyanobenzoic acid O OH A suspensi on of

3-al I yl oxy-5- (net hoxycar bonyl ) benzoic acid (5.5 ng, 23 mol) i£ &‘EI onyl
chloride (30 m-) was heated at reflex for 2 hours. The excess 1 V&ﬂﬂgjll
chloride was then renoved in vacua and the internmedi ate acid chhqrupes:

di ssol ved in dichloronethane (25 nmL). After cooling to 0 C the solution was
treated with 0.5 Mammonia in 1, 4-dioxane (100 m-) and then allowed to warm
to room temehaltd Eoclfl bEH Re BOVES Rbs $Erhbldé G §1€ oS OtHeRixWaSWEENMDVEd in
vacuo and the residue was titurated with water. The precipitate was

col | ect ed dilviesheth wiathr a0d waisbed vwaindedivi aaktite. vETURRUEOUATFYEST dvashideB. 0 g (92
% of nethyl.3-(allyl.oxy)-(5- 1.nQc t a i lid. A
suspensi o gféeﬁ'é{i%%ﬁ{ 13- %Ié@l{é%}}?’?’ ?5‘% é’tr%]g%’lc%%%W)%Sﬁaﬁ%at%@(%sﬁ‘%g, 21 m
mol ) in a estrabliotowetdasabitéd ant )driati ReCamngirbieadddmvduftgpynd domend( 3.5 ni,
43 mmol ) and then trifluoroacetic anhydride drop-wise (3.6 nmi, 25 mml). The
15 readt i OMASEENQMEL R ¢@cit 1QIEerHil D RPrvn Es3-arena Prdiogtath v BeP B ffifght  at
anbi ent t%@%%‘égﬁu. The reaction m xture was washed with water and
saturated bri ne, ried over anhydrous sodiumsulfate, filtered and
concentrated. Silica get chromatography using a 10 % et hyl acetate/ hexanes
afforded 3.8 g (81 %9 of nethyl 3-(allyloxy)-5-cyanobenzoate as a white
solid, 20 A solution of nethyl¢3; Ly, 5 De - nzoate (1.5 g, 6.9
mmol ) in nethanol-tetrahydrof%%g%ﬁéfﬁ%gmé%hﬁ%gxagggggeated with 0.5 N

l'i thi um hydroxide (17 niL, 8.3 mmol). Th? reaction was stirred at 70C for 30
m nutes and then the solvent was renpbvgd-jn vacua. The residue was

di ssolved in a snmall amount of water hen acidified (pH -- 4) by the
addi ti on of 2N hydrogen chl ori de. S praci pitate was col l ected and dried
to afford 1.0 g (74% of 3-allyl oxy-5 cyandbenzoic acid as a white solid.

56 21 NOV 2005 3- Cyanc- 5- propoxybenzoic acid Jo
10 A solution of 3,b-difluorbromobenzene (1.0 g, 5.18 mmol) in M, N-

dimethylformamide {15 ml) was cooled 1o O °C and sodiumthiomethoxide {363 mg,
5.18 mmol) was added. The reaction stirred for 30 minutes before the mixture
was diluted with water and extracied with i.exanes. The organic extracts were
washed with brine and dried over anhydrous sodium suiphate. Solvent was

15 removed /in vacuwo and the product was eluted through an SPE tube {10g) with
hexanes to yield 618 mg {54 %) of a colourless oil.

The §-Filuoro-3-thiomethylbromebenzene (618 mg, 2.80 mmol) was
dissolved in N, N-dimethylformamide {6 ml} and zinc cyanide {329 mqg, 2.80 mmol}
and tetrakis (triphenylphosphinelpalladium {0} (324 mg, 0.28 mmol} were added to

20 the solution. The reaction was stirred at 80 °C for 12 hours. The reaction mixture
was cooled to R.T., diluted with water and extracted with ethy! acetate, washed
with brine, dried over anhydrous sodium suiphate and the solvent was removed in
vacuo. Silica gel chromatography using 5% ethyl acetate in hexanes afforded 430
mg (82 %) of a white solid, 5-Fluoro-3-cyanothiomethylbenzene

25 ' {430 mg, 2.57 mmol} that was dissolved in water (6.0 ml) and aqueous
sodium hydroxide {6M, 6.0 mL} and refluxed for 12 hours. The reaction mixture

was acidified 1o pH 3 and extracted with ethyl acetate. The organic extracts were
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ra~.."'11~ A suspension of 3-allyl oxy-5-(nmethoxycarbonyl)benzoic acid {5.5
nmg, 23 mmol) in thionyl chloride (30 rnL) was heated at reflux for 2 hours.
The excess 5 thionyl chloride was then renoved in vacuo and the¥ o9 @Edlate
acid chloride dissolved in dichloronethane (25 rnL). After cooling g

the solution was treated with 0.5 Mammonia in 1, 4-di oxane (100 rnL) and
then allowed to warmto roomtenperature. After 2 hours of stirring the

sol vent vas I Vv d r ter. The
oreci pi o SRR Y5 W AT R b Al S B T gkt Al S e T
afford therémbval (02U 1ofyigie BTyl m3-10atd) \of ey }itl€ Terpiund carddehitk sbéhzoat e as
a white solid. Methanol (20 nL) and dichl oronethane (20 nlL) were added to
round bottom flask that contai ned nethyl

3-(al Iyl oxy) - (5-am nocar bonyl ) benzoate (2.0 g, 8.5 mml) and pall adi un(10
Wt . % on activated carbon, 200 ng)rysdes-(RbaBibediae hdidf | ask was evacuat ed
using a water aspirator and then filled th hydrogen froma balloon. The
ball oon filled was hydrogen was attached;jto the flask as the reaction
stirred for 2 hours. The pall adi um on on was renove by filtration
through celite. The solvent was reppv ing a roto-evaporator and then
the sanple was dried under vacuum t of af or@mﬁ.o ("-)79% of nethyl

3- (am nqcar bonyl )-5 20 propoxybenzoat@ as a ite solid. I A suspension of

met hyl 3-(am nog onyl zoate ) f) in a

di chi or omet hane® (sng H{ ‘gf :?565@8 Q}/"ﬁ' ﬂgp%r?%mfa‘?' n&&

rnmol ) and darh@ﬂwtfunfiémre%seﬁucwa@Law@uG!@odvrcomu §@d.ﬁaatrﬁoa@m%e94mg% The
reaction was stirred for 20 m nutes and then stirred overnigh

ambi ent 25 & &Rpemal m*a@ admé riecrepeiometirest toridsmias e beidre H"W’@Iﬂfﬂand
saturated %éé‘@@e&’w fhdYVBY ran%”él%rc?egﬁswﬁﬂﬁi\'e%ﬁe%“' frgé @vgahié L&l @k

concentrat ed chromat o
di chl orwnetvhaamtihenxrabese ahd dndeabv&r Eﬁrg'dém%odmfm soipthhid. Solvent was

3- cyano- 5- propox benzoate as a white s 005 Iutlon of
eyl . o BBVE BTt ke b Sg e i a1 PE tube (1037 wh

EEZI hanplj-tetd&ahysdfoowaaasd Fig213030) &Ly caErdgsedt ed with 0.5 M Iithium

ydr oxi de

5-Fluoro-3-thioethylbromobenzene (385 mg, 1.55 mmol} that was dissolved
in N N-dimethylformamide (5 mL} and zinc cyanide {182 mg, 1.55 mmol) and
15 tetrakis (triphenylphosphinejpaliadium (0) (179 mg, 0.16 mmol} were added to the
- solution. The reaction was stirred at 80 °C for 3 hours. The reaction mixture was
cocled to R.T., diluted with water and extracted with ethyl acetate, washed with
brine, dried over anhydrous sodium sulphate and solvent was removed in vacuo.
Silica gel chromatography using 5% ethyl acetate in hexanes afforded 24 1mg
20 {B6%]} of a white solid, 5-Fluoro-3-cyanothioethylbenzene (240 mg, 1.32 mmol)
that was dissolved in water {3.0 ml) and agueous sodium hydroxide {(6M, 3.0 mL)
and refluxed for 12 heurs. The reaction mixture was acidified to pH 3 and
extracted with ethy! acetate. The organic extracts were washed with brine, dried
over anhydrous sodium sulphate and the solvent was removed in vacuo to yield

23 274 mg (103%} of an off-white solid.
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(16 nL, 8.2 mml). The reaction was stirred at 70C for 30 m nutes and then
the solvent was renoved in vacuo. The residue was dissolved in a snal
anount of 5 water and then acidified (pH --- 4) by the addition 021‘ ﬁ@
hydrogen chloride. The precipitate was collected and dried to af b 00 g
(86% of 3-cyano-5- propoxybenzoic acid. 3-Cyano-5-nitrobenzoic acid INC 10
0 "H N2 Using the sane procedure as for 3-allyl oxy-5-cyanobenzoic acid,
3-cyano-5-nitrobenzoic acid (2.0 g, 10.7 mmol) was prepared from nono-

met hyl 5-nitroi sophthal ate (5. 03¢5-d2RethBRyphentamidaxime

3- Cyano- 5- di net hyl am nobenzoic acid NC 0 OH Met hyl 3-cyano-2-nitrobenzoate
(6.0g, 29 mmol) and tin(111) chloride @Fﬁydrate (26 g, 12 nmmol) in nethanol
(100 rnL) were heated at reflux for 3 hgurs. The reaction m xture was
transferred into a 1 L Erlenneyer fla uipped with a 20 stirring bar and
containing ice. Wile stirring the reﬁcti n mxture, 1 N sodium hydroxide
was added until pH - 4-5. At this~pai i d-8¥6di um bi carbonate was added
until pH - 8. The m xture was transferred tojla reparatory funnel and
extracted with ethyl acetate. The organic |ayer was washed with water and
saturated brine, dried over anhydrous sodiumstffate, filtered and

concentrated. 6Q 21 Q%N i g chr I .09 et hyl
acetate/hexanesgéféor 63%%?56§V59§E%%?h%kEyfﬁgﬁﬁﬁ?ﬁgg§7gg%ﬁgﬁgﬁ?ﬁgte as a
l'i ght  br ownhyaaddhtbridedOrgdedehy de68 Simolk in dhamiyZinol) dnd Wt sudiurbydradige 57
ggiolj) ’( gggl gﬁLBBS%gI, LII.rg80%%no?]l,)%ec}g¥1%ra{e%eat(r7e L21X rggé-rnil't_:;:lht.r@PaJn)dia\rda\l?v(nhfiarkt Dggff%(r: etc-'I ¢

250 mg (91%) of 3,5-dimethoxyphenylamidoxime.

3-Fluorp-5-{1H-imidazoi-1-yl}phenyl-amidoxime

3

\NH:
F N-OH
10 ' 3-Fluoro-5-{14-imidazol-1-yilbenzonitrile (350 mg, 5.08 mmoal} and 5M

hydroxylamine hydrochloride {1.02 mL, 5.08 mmol) in ethanol {6 mL} and 1 N
sodium hydroxide {5.08 mL, 5.08 mmol), were heated at reflux for 1 hour and 20
minutes. Standard work up affordes 801 mg (81.4%) of 3-bromo-5-
fluorophenylamidoxime.

15

6-Cyano-4-methoxypyrid-2-yl-amidoxime

OH
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5 mtl) were added to nethyl 3-am no-5-cyanobenzoate (500 ng, 2.8 mol) in
acetonitrile (10 nL). After stirring at anbient tenperature for 5 hours, the
reaction mxture was transferred to a separatory funnel and then ethyl
acetate was added. The organic |ayer was washed wi th water apg N§§tppat ed
brine, dried over anhydrous sodiumsulfate, filtered, and concentrat ed.
Silica gel chromat ography to using 15% et hyl acet at el hexanes afforded 390 ng

56%) et hyl enz | Ut : —
et oyl -3 cyano- SN AR g S ER T 2 S Mg ing F el 1 0 e
t et rahydr of(20 aml., (B nih)oi\/\amet)r|eakteai10\vw5mnﬂl BndNhkatelian @S faoxdddeoyrs. The nL,

1.9 mol). The reaction was stirred at 70C for 30 mnu'\t}_gs and Eh%ﬂﬁh
sol vent wasOVENT BIFSVEOVER (MKaryo amempEs; it eThys R et PR aisi- 4 ¥ anmount

of water a%gettatﬂ@nayeﬁWag'cfr?e@dﬂnlayCc;nr&@n95@9""‘Tﬁ@ré§m}et\‘v9£‘trﬁbrﬁemmﬁ‘ﬂtﬁ%@\@s

chloride until a white precipitate no |onger forned | owi ng extraction
of the aqueodsthenfergive fi I dl(@ﬁhyldleéhhle‘F hydrioay-206 gan@o%@y@mﬂ@? t hen washed

ith d d.b di | f
i1 Terad, and cOREHEPETER PhORR SPACHON e 198 gl F BV of -

3- cyano- 5- diuﬁeﬁhwbaﬂérﬁid@bﬁazrauc aa@ulﬂ;on?ufcafaﬂw5h((aror>mtmsxyet hoxy) benzoi ¢
acid NCO OHO 'e~"0"- A mxture of nethyl 3-allyloxy-5-cyanobenzoate (1.5
g, 6.9 nnou:)vnawed@srbpét/}aa%& 1% ABRIMHP Y wii*ateﬂmf%”@m'cfeeﬁm%maslwded

di chlororrigthane (38 gﬂg)maatf m&% teﬁ,pew,%r ARAMBENe a BB Mx?@rtee,dagfvgm@fo)r

solution of 1 Mboron trichloride in |ch oronet hane (24 nL
After 5iom rfutgsitgs. lod@n@haphédl rE'éécw&)ﬁ? mingtl wyas agdedsandr thedeaaticantyeent

temper at Ur &l o BT TUATS5! BhADS NeR.ER 2.0, 2W08 qsnched vi !

ice water and Stirre |t|on anic | ayer
washed wit hxsmtwdatvaﬂ déadtibro melph -a, b'ﬂaaiﬁtﬂzlordmleﬂfbn@\leferafnﬁbydﬁms sodi um

RN NN FUIE T ION
3-cyano-5 Diethyl 4-methoxy-2,6-pyridinedicarboxylate (‘l .45 g, 5,73 mmol} was stirred
15 with concentrated ammonium {40 mL) at room temperature for 10 minutes. The
precipitate- was filtered to give 0.93 g {83%) of 4-methoxypyridine-2,6-
dicarboxamide.
4-methoxypyridine-2,6-dicarboxamide {200 mg, 4.6 mmol} was mixed with
trifluoroacetic anhydride {2.32 g, 11.1 mmol} and pyridine {1.6 g, 20.2 mmol} in
20 dichlorormethane (20 mL} and stirred overnight at room temperature. The reaction
mixture was diluted with dichloromethane and washed with water; Standard work
up, afforded 461 mg of 2,6-dicyano-4-methoxypyridine.2,8-Dicyano-4-
methoxypyridine (460 mg, 2.89 mmol) and 8M hydroxylamine hydrochloride
{0.5678 mL, 2.82 mmol) in ethanol (3 mL} and 1 A sodium hydroxide (2.89 mL,
25  2.89 mmol}, were stirred at room temperature overnight, Standard work up

afforded 180 mg (32.4%) of 6-cyano-4-methoxypyrid-2-yi-amidoxime.
3-Methoxybenzamidoxime
MGOQTNHZ
“OH
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5 hydroxybenzoate as a light yellow solid. A m xture of nethyl

3-cyano- 5- hydr oxybenzoate (302 ng, 1.7 mml), potassium car bonate (471 ny,
3.4 mmol ) and 2-chicroethyl methyl ether (309 ItL ng, 3.4 mol)

NN- di et hyl formami de (4 mL) was heated in a sealed vial at 14021CND‘VQ?{][]515

m nutes. The reaction was cooled, diluted with ethyl acetate, washed io with
wat er and saturated brine, filtered and concentrated. Filtration through

silica gel US'Lﬁgn%kﬁé‘b%&ﬁB@é&r@?éﬁh@%@nﬁ?&éls@f ér%r%oc@«rr%cs WEMblamme

3-cyano-5-(2 met o XYy enzoate. A solution of
3- cyano- 5- ppdrehihoss €1 ﬁ@)@y)bmmaiﬂe sp8IL5 hygdrokide (1ol pfile /t’ei?%mfdﬁlofur an

Eéelag!t_ |) o\rllva\?vaéé 5@?&86\’%‘%“2’/6‘6”5\' ¢ %%I”ﬂ\mnl g@%goh’ggftf%gﬁgt%’gs{él \fen?fgmmgolr)enoggg

in Vacua. Wend8seausnidasimdt.ssolved in a small anount of water and then
acidified with 2 N hydrogen chloride until pH-- 2. Follow ng extraction of
the aqueous layer with ethyl acet organj c.l ayer washed with water
and safurated brine, dried over ﬁﬂ?ﬁ’ﬂiﬁgzs’dg Xfffate, filtered, and

concentrated to 20 afford 343 ng (9&¢ f 3-cyano-5-(2- net hoxyet hoxy) benzoi c
aci d. 3-cyano-5-(1Hrnidazol-I-yl-net benzoic acid O AHa' Y ~Y -~ cry A
m xture of nethyl 3-(brononethyl)-5- m&"&ate (500 ng, 1.4 nmmol ), 25

pot assi um carbonate (388 ny, 2.8 rnnol), and imdazole (96 ng, 1.4 mmol) in

N, N-di met hyl formami de (4 ml-) was heated at %0 C for 3 hours. After cool i ng,

the reaction mhxhifife Way SdidiBepidide vaLET ,Q@deb%” @t ARkRd 795 th

di chl oromet hane. The organic | ayer was washed with water and satura%ed
brine, dri &mmedr ziee (FUsINER 0% 4E npmol) [1210bisidiphgeviphosahingdeosesersodi um

Zf'h;ﬁt SCEI 'g[ tg?‘o; llag@%(gp%%ﬁ%@tl%%ﬁﬂ d.%lln‘oﬁfeﬁgfrle ﬁhEP{EPFQg{ %‘ié‘.é’ mciSh 19 100%
yl met h: gl ) AbNidbdethglizoaseidasi18 mhli wes bedted.at reﬂux for 5 hours. After cooling,
the reaction was diluted with ethyl acetate and extracted with water and brine.
Silica gel chromatography afforded 735 mg {(63%) of 2-cyano-5-chioropyridine.
_ Using the general procedure for the synthesis of amidoxirmes, 2-cyanp-5-
chloropyridine {735 mg, 5.3 mmol}, a solution of hydroxylamine hydrochloride (1.2
15  mL of 5 M, 6 mmol} in ethanol {7 mL), and sodium hydroxide (0.61 mL of 10O N,
6.1 mmol}, were heated at reflux for 24 hours. Standard work up aftforded 707 mg

{77%) of b-chloropyrid-2-ylamidoxime,

B-Methoxypyrid-2-ylamidoxime

20 A solution of 2-cyano-5-flucropyridine {0.65 g, 5.3 mmol) in sodium
methoxide {1.83 mL of 25% wt. salution in methanol, 7.95 mmol} was stirred at O
°C for 1.5 hours and 2 hours at ambient temperature. The reaction was then diluted
with ethy! acetate and washed with water and brine. Removal of the solvent in

vacuo afforded 304 mg (43%) of 2-cyano-B-methoxypyridine.
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After bubbling argon into a solution of nethyl 3-(im dazol-1-ylnethyl)-

5-i odobenzoate (242 ng, 0.70 mol) in N, N-di nethylformamde (2 nL) for 5

m nutes, zinc cyanide (90 ng, 0.77 nmol) and

tetrakis(triphenyi phosphi ne)pal | adi um(0) (80 my, 0.070 rmol) wel d0kded. The
reaction m xture was heated at 80C for 30 m nutes under argon. Foll ow ng
cooling, the reaction mxture was diluted with ethyl acetate and then the w

breci pi tat e t hatfQLARA S LRIDYGA Y LhAlS OB afltlihbd 1L farkas vashed

with water and saturate rine, dried over anhydrous sodi um sul fate,
filtered, amthoxmyddimer(@78dng Th® trresictiue S\Masmhrqftwdamadamn@rhv@m%qjld@t hyl

et her/ hexa fi nd dried. in to rd 150 %, of

3- cyano- 5- ?§ A7 'ﬁlﬁlfeéﬁf %%m”}?@t'ﬂﬁt? X%éﬁ Ua r@’dé%)fn?% 63?%,&“
sol ution ofot 30CHAN@ Mk Hverd KeAEP bt Aetlvk famzhyfobbﬁnsm«arc( 426k 09, 0. 62
mmol) in tetrahydrofurari (2 nmL) was treated with 0.5 N Iithium hydroxide

(1.5 mL,s @ffpededdd o Bich} ehtnefiowesy rgtd-yleeddatimeoC for 10 mi nutes and
then the solvent was renoved in vacuo. The residue was dissolved in a small
anount of water and then acidifigyoRidyria-2Wialyddhgeaddi tion of 2N hydrogen
chloride. The precipitate 20 was collected and dried to afford 140 ny
(quantitative) of 3-cyano-5-(1Himd F1-yl-nethyl) benzoic acid.

3- cyano- 5- (met hoxynet hyl ) benzoi ¢ aci NN 25 A mixture of nethyl

3- (br onmonet hyf) - 5-i odobenzoate (400 rrg 1| 1 moi ) and potassi um carbonate
(311 mg, 2.3 mol) in rrethanol/tetrathydrb'fdnran (5 nL/5 nL) was heated at
55 C for 1 hour. After cooling, the reaction mxture was diluted with water

and then extracted with ethyl acetate. The organic |ayer was 63 _21 NOV I nn
washed with wat érm%‘éfeéﬁt%lﬁeﬁ'%mﬁ’lpi‘/ﬂ@“e dHA8P- o\ ragihyZrotentsdi /0 a1 f at e,

‘E'WLE ﬁggd %’ﬂwr&cﬁgcﬁﬂé @8 d29/Md, 8. 4@!%{%9 h”W@E!@phe%%ﬁ:h@Qpr( %‘)%rr&gengﬁt hyl 3-
ymet hyl) i odobenzoate was isolated as a white solid. After bubbling
ar gon i 1o o dictdobpeliagiurofi!) netrhgliex 3vitheichioxomethhyg Y 1:31 [0.18 g, 0.22 mol) in
N N-dimethylformamide (10 mL) was heated at reflux for & hours. After cooiing,
the reaction was diluted with ethyl acetate and extracted with water and brine.
Removai of the solvent and silica gel chromatography afforded 1.05 ¢ {76%) of 2-
cyano-3-chloropyridine.
15 A solution of 2-cyano-3-chloropyridine {1 g, 7.22 mmol} in 1-methyl-2-
pyrrolidinone {25 ml) was treated with potassium fluoride (1.26 g, 21.68 mmol)
and heated at refiux for 18 hours. After cooling, the reaction was diluted with
ethyl acetate and extracted with water and brine. Silica gel chromatography
afforded 442 mg {50%) of 2-cyano-3-fluoropyridine.
20 Using the general procedure for the synthesis of amidoximes, 2-cyano-3-
fluoropyridine (442 mg, 3.62 mmoi}, a solution of hydroxylamine hydrochloride
(0.82 mL of 5 M, 4.1 mmol} in ethanol {5 mL), and sodium hydroxide (0.415 ml of
10 N, 4.15 mmol) were heated at reflux for 24 hours. Standard work up afforded
368 mg (B6%} of 3-fluoropyrid-2-ylamidoxime.
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5 i odobenzoate (316 ng, 1.03 mmol) in N, N-dinmethylformam de (3 rnL) for 5

m nutes, zinc cyanide (133 ng, 1.13 nmol) and :

tetraki s(triphenyl phosphi ne) pal | adi um(0) (119 ng, 0.010 mtl) Wezﬁ fﬂﬁldged'

The reaction mixture was heated at 80C for 15 minutes under argbn." ¥ 205
Following cooling, the reaction mxture was diluted with ethyl acetate and
then the Zo precipitate that forned was renoved by filtration. The filtrate
was washed with water and saturategoi-B8afidb@fn@©ver anhydrous sodium
sulfate, filtered, and concentrated. Silica gel chromatography using 10-30%

et hyl acetate/hexanes afforded 184 , % of nethyl
3- cyano- 5- (net hoxynet hyl ) benzoat e a%mness oil. 15 A solution of
met hyl 3-cyano- 5- (et hoxynet hyl ) benzoaté (IB4 ng, 0.75 mmol) in
tetrahydrofuran (2.1 nL) was treated with ®-5 N Iithium hydroxide (1.8 L,
0.90 mmol ). The reaction was stirred at 70C for 30 m nutes and then after
cool i ng the sol Vsmg tagenermpededureViac tig syPhleesiesi duedonasedizssol ved in a

smal | anount_ of water. an en idifjed with 2.N hydrogen chlorjde until
oL oos BinpetahenyTet DA R o rd st 5t Nrden i on FLeRGhSHet at o,
the organi q1layeiL ofvshILtWA, 7. 284rR61) ANethsRdIUT 8tred, BRE RediLtH hedtoQMer
anhydrous sodium sulfate, filtered, and concentrated to afford 145 ny

(quanti t at i{0e)2 B F-1G Arfelgions et RERYHistehy hyajen 2oirelluciad .t Sispurs.

3- cyano- 5- i i Ao | ubi hyl

3- cyano- 5- %[ ﬁﬁgggﬁgo t%%f@%%@r?%, rQi(go %ﬁfﬁg‘ﬁgﬁ ygéc}?%fgéﬁérh carbonate (482
ng, 3.4 mmol) in acetone (5.5 nJ was prepared. To 64 21 NOV 2005 this, ethyl

i odi de (27EXAMPLE Z: Syothesinef Gatbelisfirid dermeetdiatesn was heated at  52C for
2.5 hours. The reaction mxture was concentrated, re-dissolved in ethyl

acetate and washed with wat %EAWQX@QI(ME%&QC%BH@be‘EQQng{d&ﬁ“i c solvent |ayer
was collected, dried over anhydrous Dsodi unz_)sul phate, filtered, and

concentrated. 321
MO OMe

o
10 R

A stirred suspension of dimethyl 5-hydroxyisophthlate {56.0 g, 23.8 mmol)
and potassium carbonate {7.5 g, 54.5 mmol} in acetone {120 mL) was treated with
altyl bromide {4.6 mL, 53.0 mmoi}. The mixture was stirred at room temperature
for 3 days. The mixture was then filtered and concentrated. The residue was

15 dissolved in ethyl acetate and washed with water and brine. The remaining organic
solution was dried over anhydrous sodivm sulfate, filtered, and concentrated.
Trituration with hexane afforded 5.0 g (84 %] of dimethy! 5-allyloxy-isophthalate

A mixture of dimethyl 5-allyloxy-isophthalate (3.7 g, 14.9 mmol} in methanol

{75 mL) was treated with 1M sodium hydroxide (13.4 mL, 13.4 mmol} and the

20 reaction stirred at room temperature for 16 hours. The mixture was concentrated
under vacuum and the resulting residue was dissolved in water. The agueous layer
was washed with ethyl acetate {3 x|, and then acidified (pH 1} by the addition of

agueous HCl, The agueous solution was then extracted with ethyl acetate. The
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5 nmg (99% of nethyl 3-cyano-5-ethoxybenzoate was isolated as a |ight brown
solid. Methyl 3-cyano-5-ethoxybenzoate (312 ng, 1.5 nmmoi) was hydrolyzed
as previously described to afford 290 ng (quantitative) of 3-cyano-5-

et hoxybenzoic acid as an off-white solid. 10 3-cyano-5-pr opoxybeﬂﬁo‘lﬂﬂzaﬂsi d
NC O OH A solution of nethyl 3-cyano-5-hydroxybenzoate (200 ng, 1.3 nrnol)
and potassium carbonate (357 ng, 2.6 mol) in acetone (4.0 nL) was
prepared. di@anit HxSracPhaRWricl Qe 8nkyi#dud sodul JUIfAEd, )fileRed askdlednhanttstde
reaction was heated at 15 50C for 5 hours. The reaction m xture was

concent r atedafferd-HP sslafetol A-adyiRyy-o-Ersbanwatnn YWBSTYEF aFith wat er and
saturated brine. The organic solvent |ayer was collected, dried over
anhydrous sodi um sul phate, §iphd@beebardiid)-6MESRLBEic 432 N (90% of

met hyl 3-cyano- 5- propoxybenzoate was |1solated as a |ight brown solid. 20
Met hyl 3-cyano- 5- propoxybenzoate (227 E.O mmol) was hydrol yzed as
previously described to afford 1 69-/g80%qQf 3-cyano-5- propoxybenzoic
acid as an oft-white solid. 65 21 NOV 3- cyano- 5- hexyl oxybenzoic acid hC
O OHD A solution of nethyl 3-cyano-5-ffydroxybenzoate (170 ng, 0.95 nmol)
and potassium carbonate (304 ng, 2.2 mmois in acetone (4.0 nL) was prepared.
To 5 this, 1-bronphexane (300 uL, 2.1 mmol) was added and the reaction was
heated at 50C overnjght. The reacti oghm' xture was concentrated

re-di ssbl ved i 1”@ Har Leebien: dmetRy\RE v sep et f T Bt 480 abed brine.

The organi gg@%iw@arwya% (N&BSmgCablLainesh, oRbiRenONiBE:RNBYARRUI 05 i
sul phate, filtered, and concentrated.
in acetone {25 mL} afforded 1.1 g {99%) of dimethyl 5-methoxyisophthaiate.

| Hydrolysis and standard work up afforded 0.7 g (685%) of 3-methoxycarbonyl-5-

methoxybenzoic acid.

10 3-Bromo-5-cyanobenzoic acid

0

CN
HG

Br
A mixture of 3-bromo-5-icdobenzoic acid {9.0 g} in methanol {40 mL) was
treated with TM HCI in diethyl ether (27.5 mL}. The reaction was heated cvernight
at 40 °C. The solvent was then removed in vacuo, and the residue dissolved in
15 ethyl acetate. The organic solution was washed with saturated sodium
bicarbonate, dried over anhydrous sodium sulfate, filtered and concentrated to
afford 8.8 g (94%) of methyi 3-bromo-5-iodobenzoate.
A solution of methyl 3-bromo-5-iodobenzoate (4.5 g, 13.2 mmol} in N,N-
dimethylformamide {36 ml) was treated with zinc cyanide {1.7 g, 14.5 mmol} and
20 tetrakis{triphenyiphosphinelpalladium(0} (Pd(PPhals, 1.5 g, 1.3 mmol}. The reaction
mixture was heated, under an argon atmosphere, for 1 hour at 80 °C. After
cooling the mixture was diluted with ethyl acetate. The resulting organic solution
was washed with water {3x), saturated brine, dried over anhydroué sodium sulfate,

filtered and concentrated /n vacuvo. Silica gel chromatography using a gradient of
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Trituration with hexanes afforded 250 ng (quantitative) of nethyl 3-cyano-5
10 hexyl oxybenzoate as a |light brown solid. Methyl 3-cyano-5-ethoxybenzoate
(250 ng, 0.95 mmol) was hydrolyzed as previously described to ﬁqg?d @§7 ngy
(quantitative) of 3-cyano-5- hexyl oxybenzoic acid as an off-whit |2

4- Am no- 3- brono-5-trifl uoromet hoxybenzoic acid To a sol ution of

4-am no-3-trifl uoronmet hoxybenzoic acid (5 g, 22.6 nmoles) in acetic acid
(50 mU, brogbRets188 gihy?4cSatiThlRShiné BrfafRYl €988 1EN(h0 oMeNAS - bresed-

dropwi se at roomtenperature. After the reaction mxture was kept stirring
20 for onecYaoobenzaateer was added into the mxture The solid was filtered

and washed w t. yhenzoi c
acid (3.9 g, %&d%&ﬁs 8%%’%&&15%}3@9% mt‘épl' ﬁ%ﬁ%ﬁnog %Eﬂ)éeaﬁl?m c acid
coax 4- Am TM-sddiuno Apdripxidel iBlQa1Lo Bl hm(gllbeam’md@d adted stdncard) wdbk mmrm €3) was
m xed wth _ethanol (15 nmi-) at O C and then concentrated sulfuric acid (2.26
g, 5 1¢ 2 {ﬁ’go 0689 3\/%8”‘&6%@63”%82%%6F‘9m nitrite (0.38 g, 5.5 nmol es) water
solution (1.2 m ) was added dropwise at 0 C for 1 hour. After the reaction
m xture was warned to room BewRekLAltrBone-bishediert #dgto reflux for 45
m nutes, water was added. The m xture was_extracted w th dichl oronet hane.
The di chl oronet hane |ayer was dried and cgpncentrated. The residue was
di ssolved in 1 M sodium 10 hydr oxj s@cted with ether. The aqueous
solution was acidified with 2M HC t = 2 to give
3-brono-5-trifluoronmethoxybenzoic acid (1.08 g, 75.5 9.
3-Cyano-5-trifl uororret hoxybenzoi c acid NCF is To an ether solution of
3- brom)5tr’7fluoro .be zo| ¢ aci

e

et hylsi |yl HERISL GBS of stV P iod i P R s S Perde?88 ure 1 or

10 mi'nut eSmmUnanrrﬁaﬁtahmsmaﬁL}quﬁmhestamHt[h 20 hiland.6 andoP assadkd, @Medim Wit h

2% et hyl acetate in hexanes to a/gl ve colorless oil (0.84 g). This
10 standard work up 3.43 g (BO%] of 3-methoxycarbonyl-5-iodobenzoic acid.

3-Cyano-5-iodobenzoic acid

o

CN
HO

A solution of 3-methoxycarbonyl-5-icdobenzoic acid (3 g, 10 mmol) in
thionyl chioride (2 ml) was heated for 2 hours at 60 °C. The reaction mixture was
15 cooled and concentrated /n vacuo. The intermediate acid chloride was then diluted
with tetrahydrofuran {10 mL} and cooled to O °C. The mixture was then treated
with a solution of 2M ammonia {20 mL, 40 mmol, methano!) and the reaction
stirred for 1 hour at 0 °C. The mixture was then filtered and the solvent removed /n
vacua. Recrystallization from methanol afforded 2.5 g {B2%) of 3-
20 methoxycarbonyl-5-iodobenzamide, as a white solid.
A mixture of 3-methoxycarbonyl-5-iodobenzamide (2.5 g, 8.2 mmol) in
thionyl chioride {2 mL) was heated for 2 hours at 90 °C. The reaction mixture was
cooled and concentrated /n vacuo. Sitica gel chromatography afforded 670 mg

{29%) of methyl-3-cyano-5-iodobenzoate, as a white solid.

80



colorless oil was m xed wth zinc cyanide (0.33 g, 2.8 mmoles) and 20 tetra
ki s(tri phenyl phosphi ne)pall adiurn(0) (Pd(PPh3)4, 467 ng, 0.404 mml) in

N, N- di net hyl formam de(10 nL) under argon at 85 C overnight. Eu? mﬁg&l ion
m xture was diluted with dichloronethane and washed with watef 't The
di chl oronet hane | ayer was dried and concentrated. The residue was m xed
withl M sodium hydroxide ( 8 m.) and nethanol (4 ml-) and stirred at room
tenperature fora 8diuddn NOMONS- 8yd?@%$odoﬁeﬁzdﬂté<qw@nvga$ 8Ghelbfiiied with 1 M
HCl to pH=1 - 2 and extracted with acetate. The_ethyl acetate |ayer
was washedtetiehbydiiirae i&md-lc}@ﬁ%é'ﬁﬁedtvé@h 0 éﬂé‘@@§ﬁeﬁ1@%7%§§§@@ 388l um with
2% et hyl re IC aC| d,
whi ch con?@?ﬁe&gg f?%l?%%?rgnﬁetrélg&&% V‘?a[sﬁﬁ%j}(%gggre?lP%f }Juorongmg%)éﬁ%@gﬁ% acid
(3:1, 145 omcedbated)in Jebbaiand e (rf’oxtpyerirdyﬂe)ibelmliGWCHﬁtleweO'ek@lﬁgS‘ﬂhwtI on of
3- Bronp- 5- f | uor obenzoi.c aci d (2. %&39. 13 in thiony) io CSLOI’I de (16
m) and d|Pl‘é?'ﬁi}?'feoY"ﬁﬁffr‘i'tHbed(ﬁ‘d4thﬁ1f)’“ was PFV@HEQtW'%é'q‘BFDTEWa“?h feaction
m xture WagseeleRRihaleRtabRuAcER R8Q ddMenihes bY oMeeh e Vadd 4 met hanol
(15 m) and left stirring at roomtenperature overnight. The reaction

m xt ur e wagHfedrizhmoatoddol of- F-avarm-Sdedbhenzeic @ésiddwe avevbitdisobdl ved i n et hyl
acetate (50 m). Organic phase was sequentially washed with water (50 m),
saturated i s sodi um bi carbonate (50 nml, aqueous), water (50 m) and brine
(50 M), dried (sodiumsulfate), filtered and concentrated in-vacua to
provide the title conmpound (159Womp-39299medyiibtiamiv acid. To t he sol uti on of
Met hyl - 3- br onp- 5-f | uor obenzoate (1 .87 9.0 .44 innmoi) in toluene (40 M)
added Pyri di ne-3-boronic acid-1, 3-proparedi ol ester (1.79 g, 7.63 20 mmol),
pot assi um car bonate (11.66 g, 84.4 rnngl) and

tetraki s(tri phenyl phoshi ne) pal | adi ur 3, (0.49, 0.42 mmol ), sequentially.
The resulting brownish yellow reacti i Xxture was heated at "120C under
argon overnight. The reaction m xpufe 20l ed to room tenperature,
filtered through a pad of celite and concentrat ed i n-vacua. The residue was

purified on sili.gmE&l, 5 difluorobenzene (1.00 g, 5.18 mmol) was dissolved in
anhydrous DMF {10 mL}. The solution was chilled in an ice bath, and NaSMe

{0.36 g, 5.18 mmol) was added. After 30 minutes the reaction mixture was
poured into water {100 mL) and exiracted with hexanes. The organic phase was
15 washed with water and brine, dried (MgS0.), filtered, and concentrated to provide
the title compound as a colouriess oil. The crude product was used directly in the
next step. Using the standard cyanation proecedure, 5-cyano-3-fluoro-1-
{thiomethyl}benzene was prepared as a yellow oil. The crude product was used
directly in the next step. Using the standard saponification procedure, the title

20 compound was prepared in 0.60 g yield (63% over 3 steps)} as a colourless soiid.
3-Fluoro-5-{1A-imidazol-1-yl}benzoic acid

N
P

HO
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25 using 1 % nmethanol in dichloronethane to isolate the title conpound (0.92
g, 47% as a yellowsolid. Cfryj 21 Nov 2005 In a 100 mM round bottom
flask equi pped with stir bar added Methyl-3- fluoro-5-(3-pyridyl)benzoate
(0.92 g, 3.93 nmmol), methanol (10 m) and sodium hydroxide (5.88 N0V 2680589
mmol, 1 N aqueous). Stirred the resulting m xture at 50°'C for 2 In. The
reaction m xture was cooled to roomtenperature, concentrated in s vacuo and

. wfa%gaﬁr?@%:.\gggdmoyrpséﬁnelng%g 08 he nidchiss BdbiveeRdded

hydr ochl ori c aci er) pwi se and stirred at room
t enper at ur enfipdrout @MWF 10 Tile. Meacklwwnmag ulméed/vasarccmdamfbr ame@zor-iQatua and

t he residue tri ur at W er to e the.c

hydr ochl origdgaiglr?mB gtﬁegoa é@ﬁﬁ qn% %i‘” d}ﬁ‘fsédﬁﬁg ge\};mc[tgnsrgm%ge 10
3- Br ono- 5- (v?»asp.e/mréiyw %ﬂmn@p@gﬂude & HQ ﬁmﬁel bt Qﬂa@ftcaoBaarnem#Ssl ogebenzoi ¢
acid (5.00 g, 15.3 mml) in nethanol (30 n1) and hydrochloric acid (15.3

m, 15.3 rmmcthn\mmt@rteh\yas petief yntraxatef { e enlaend Bxpreotedt it EFAfar d "Ror  48h.
The reaction er.?e %gﬁ%ﬂ%&%ﬂ%ﬁ% 'd?LeM"’}R/ﬁ%oaf‘%eFJbe an%sdo‘E’,HSm}P@L% gdi I uted

wi th dichl orr% ane e ordanic seque washed
WI t h sodi umhlaydfe@mdmé 30uorb-5- Broncaqw«Bmusazolwneber(sz@ Wﬁs)useafmirdﬁtllgne (100
dried I(jSOdI um sul fate), fil tedr ed and concentrated in-vacua, The crude

reS| due wad %iP§§BF"\?8dUi5W91t%3%5&W‘?9T NEERHPR pf‘?FeHBSFarPé@”?’PO%CWGO EMd filtered

20 through .ﬁﬂd%aes 9 gf!]sdén'z&?e agb pré,mm £ORCBMFIRE agldl NTREAEMBe dre@lAteds the
met hyl ester as yellowi sh white solid. To the solution of

Met hyl - 8- bn@ﬁtbiﬁﬂtﬁ‘dﬂbmm step Ysow e Sarglergmanoniligationgiraegrure.shertitle added
Pyri di ne- 3 r I t 4 1),
ot assi am SATBanPPE Hippiied B P BARGHLR! oY Fheichydeipfboude Ris JIER
Ki s(tri phermjpeptiadghtieppalste@adi um (0) (0.34, 0.29 mmol ), sequentially. The
resulting browni sh yellow reaction m xture was heated at 80C under argon for
10 h. The reaction m xture was cooled to roomtenperature, filtered through
a pad of

3-lodo-5-Trifluoromethylbenzoic acid

HO

15 F

The title product was prepared according 1o the fiterature procedure (Fujiki,
Kanji; Kashiwagi, Mitsuyoshi; Miyamoto, Hideyuki; Sonoda, Akinari; Ichikawa,
Junji; etal J Fluorine Chem. 1992, 57, 307-321) fram 3,5-
bis{trifluocromethylibenzene (7.3 mL, 47 mmol} and iodine (11.95 g, 47 mmo!) in
2¢  30% oleum (30 mL) at 55 degrees for 15h. Quenching with ice was followed by
extraction of the crude product into ether, sequential washing of the aqueous layer
with sodium sulfite {1M)} and water., Sodium hydroxide {IN, ~ 150 ml.) was added
to the crude ether solution until pH basic, the layers were separated and the
aquecus layer was then acidified using HCI (12N, ~10 mL, pH acidic). Extraction
25  into ether followed by drying over magnesium sulfate yielded the crude acid (4.3 g,
29%}. The material was insufficiently pure for use, so the product was esterified

using acetyl chloride in methanol, purified using flash chromatography {silica gel,
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69 21 NOV 2005 celite and concentrated in-vacuo. The residue was purified on
silica gel using 311, nethanol in dichloronethane to isolate

Met hyl - 3- br ono- 5- ( 3- pyri dyl ) benzoate (1 .16 g, 67 % as a white solid. In a
100 m round bottom fl ask equi pped with stir bar added Methyl -3 %

br ono- 5- (3- pyri dyl ) benzoat e (1.16 g, 3.96 mml ), methanol (15 ns Qﬁdmsodlum
hydroxide (5.94 m, 5.94 moi, 1 N aqueous) Stirred the resulting m xture

at 5D-C for The .reaction m xt r s cooled to room tenperature,
concent r a8 é‘ﬁhlo\/ ﬁﬁ’aﬁﬁdﬂf‘ﬁéarp% pzed; Wil gdid Wqﬁ?i‘ﬁﬁﬁ%l (20 mM). To

this m xt yeenAAoRigihy 9reegligsbg oa(b'uge é-’koc% gigtstomtihomenssiopwise and
stirred at room tenperature for m n. The reaction m xture was
concentrated in-vacuo and the reS| due was triturated with diethyl ether to
provi de the crude hydrochloride salt of title conpound (1.50 g) as a white
solid. 3-Fluoro-5-rnethoxybenzoic acid 0 HO 15 In a 250 ml round bottom
flask equi pped with stir bar adﬁgqyigxﬁg d?aﬁb%z%&%@@m trile (4.2 g, 30.4
mmol ), sodi um et hoxi de (10, 4 , ,  25% et hanol ) and
di et hyl formarnide (40 m). Stlrre% the r sultlng reaction mxture at room
tenperature, overnight. The reacti off 8 was concentrated 20 in-vacuo
and residue was dissolved in dichloro hane (200 m ). The organic phase
was washed sequentially with water (15 \9\) and brine (150 m ), dried
(sodium sul fate) and concentrated in- vaclo: The crude residue was purified
on silica gelA%a&%@aeﬁlwky%t(wmmc@%@ﬂﬁemd 5&&@@% ighhdor 0- 5
nmet hoxybenzonitrile (1.63 g) as a white solid round bottom
flask eqump'peldir\/\itftlfbmetcmorldaﬁ@m]r\feﬁ ue@te@ﬁtleq‘fherfor édcteds The excess
3- Fl uor o- Nzonit Il 2 m) and
o um hy PSRy Y REDREE U et B 8 Beucpt v R BELGRRS e i 1 01
m xture atdnssibﬂﬁﬂiI@w&thﬂrgdmbthdﬂeaeﬁirmn. rﬂfxéw-:&ahwgao oo'd ek scdutic@ovmat enper at ur e
and 7 0
10

treated with 0.5 M amrnonia in 1,4-dioxane {100 ml) and then aliowed to warm to

room temperature. After 2 hours of stirring the solvent was removed Jin vacuo and

the residue was titurated with water. The precipitate was collected, washed with

water, and dried /n vacuo to afford the 5.0 g (82 %]} of methyl 3-{allyloxy)-{5-

aminocarbonylibenzoate as a white solid,

15 A suspension of methyl 3-{allyloxy}-{b-aminocarbonyllbenzoate (5.0 g,

21 mmol) in a dichloromethane {70 mL) at 0 °C was treated with pyridine {3.5 mlL,
43 mmol} and then triflucroacetic anhydride drop-wise (3.6 mbL, 25 mmol). The
reaction was stirred at O °C for 20 minutes and then stirred overnight at ambient
temperature. The reaction mixture was washed with water and saturated brine,

! 20 dried over anhydrous sodium sulfate, filtered and concentrated. Silica gel
chromatography using a 10 % ethyl acetate/hexanes afforded 3.8 g (81%] of
methyl 3-{allyloxy)-B-cyanobenzoate as a white solid.

A solution of methy! 3-{allyloxy)-B-cyanobenzoate (1.5 g, 6.8 mmol) in
methanol-tetrahydrofuran (1:2, 30 mbL} was treated with 0.5 N lithium hydroxide
25 (17 mL, 8.3 mmol). The reaction was stirred at 70°C for 30 minutes and then the
solvent was removed /n vacuo. The residue was dissolved in a small amount of

water and then acidified {pH ~ 4) by the addition of 2N hydrogen chioride. The
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21 NOV 2005 concentrated in-vacuo. The residue was diluted with

di chl oronet hane (100 mi and acidified using hydrochloric acid (1N
aqueous). The organi c phase was separated, sequentially washed with water
(100 n) and brine (100 m), dried (sodlun1sulfate) and concentimtA @
in-vacua, toyield the title conmpound (0. 64g, 91 %) as a white 5 solid.

3- Cyano- 5- th| orret hyl benzoi¢c acid O NC -S 3-brono-5-thi onet hyl benzoi c aci d

(519.6 ny, 2. was di ssolved in

Di azonet haﬂ@cipﬁaéﬁ ?é’?ﬁ)FP"%QtﬁéP”Mé'egaﬁlé‘lfofcbqt(ﬁgQ%ﬁr‘f“j(ﬁqg’r 3&%‘?}\‘“”151 ution until
the m xturgysRa8Rshit aclUlbl anedoRgyel | ow col our persisted. dacial acetic
acid was added dropwise to this solution until the yellow col our

di sappeared, The reacti on was washed with saturated sodi um bi carbonate and
brine, dri ed over anhydrous sodium sul fate and sol vent was renoved in vacua

to 15 yield 537 ng 198% of 3- p@%nﬁégﬁo%ﬁfrtgﬁﬂzﬁﬁt&ﬁd as a colourless oil.

3-brono-5- thionethylester (536 ny, was di ssol ved i n anhydrous
N, N- di nethyi formam de 15 rnL) in an argory at nosphere. Zinc cyani de 142 ngy,
0.36 rnmol) and tetrakis (triphenyl"f roe) palladium0) (41 ng, 0.356
mmol) was added to the reaction m xt whi ch was stirred at 80 C for 10
hours. After 20 cooling to roon1tenpera$ure the reaction was diluted with
wat er aed extracted w th ethyl acet at e, ~The organi c extracts were washed

W th brine, drigd, oxey .ona@#]m\gafy éﬁ%%xg%ib%%@éﬁ%khﬁnﬂﬁ ¥GRg, ¥@s renmoved

in vacua. The conpoun I'um chr omat ogr aphy on sSilica to
yield 356 ngn(:lBB%hm‘fyl Bhiocn;tamm il rwasnrm:ﬂh«;d estediux fahRdleuwasTiae ekigss sol i d.

20 3 e A SO 2l Eh (R0 e R BB oRe B R S 01
11 L of aribredln WRslcasidethand MBS HAACIATER cb@kng €6 bleetﬁefs@rutiéﬁ whgeiut es, The
71 2 NOV 2005 reaction was cool ed and the salvent was renoved in vacua. The
mi xt ur d9wadreated with 0.5 M ammonia in 1,4-dioxane (100 mL} and then allowed to warm to
room temperature. After 2 hours of stirring the solvent was removed in vacuo and
the residue was titurated with water. The precipitate was collected, washed with
water, and dried in vacuo to afford the 5.0 ¢ {82 %) of methyl 3-(allyloxy]-(b-
aminocarbonyhibenzoate as a white solid.
18 Methanol (20 mL) and dichloromethane (20 ml} were added to round bottom
flask that contained methyl 3-(allyloxy}-{5-aminocarbonyllbenzoate (2.0 g, B.5
mmol} and paliadium {310 wt.% on activated carbon, 200 mg) under argon. The
flask was evacuated using a water aspirator snd then filled with hydrogen from a
ballaon. The balloon filled was hydrogen was attached to the flask az the reaction
20 stirred for 2 hours, The palladium on carbon was remove by filtration through
celite. The solvent was removed using a2 roto-evaporator and then the sample was
dried under vacuum to afford 2.0 (97%) of methyl 3-{aminocarbonyl}-5-
propoxybenzoate as a white solid,
A suspension of methyl 3-{aminocarbonyl)-5-propoxybenzoate {2.0 g,
26 B.2 mmol) in a dichloromethane {25 mL) at 0 °C was treated with pyridine (1.3 mL,
17 mmol) and then trifluoroacetic anhydride dropwise (1.4 mL, 9.9 mmol}. The
reaction was stirred at 0 °C for 20 minutes and then stirred overnight at ambient

temperature. The reaction mixture was washed with water and saturated brine,
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diluted with water and washed with ethyl acetate. The aqueous | ayer was then
acidified to pH1 wth HJd (1M and extracted with ethyl acetate. The

organi c extractions were conbined and dried over anhydrous sodium sul fate
and sol vent 5 mas.renoved in vacua to give 330 ng (98% of 21 NOV 2005
3-cyano- 5-thi onet hyl benzoic acid as a white solid.

5- Fl uor o- 3-t hi onet hyl benzoic acid F 1 70 A solution of

3,5-difluo g m{%l ' et hy formam de 115 nl)
was cool edé'lt?%aogp% angB L%IISL(I%I Séﬁ% oxl EB(AQ@s%%”‘q@@ & E\O§ was added.
The react i gnostatogreghy osingdG 49 ﬁbltd&&raldaemw&antehemhai giferdedas 5di [84t%edow t h
wat er and extracted with i, exanes. The or anlqg!dextracts were washed with

brine and eI HOEANOBRIRACHHREEEEIUM & ' BIEt¥ Y- Sol vent was 15 rempved in
vacua and the pmgwﬁ.bnveﬁsn@tlhw@_@yém Qttgbp@,@b\@ﬁfeawbﬁs(gl%)s Midd inhexanes to
yield 618 ng (54% of a colourless oil.

5- FI uor v- 3menanvtdtyativdorfotrend ehe3q 61L8wngs tr@BIBQ wittpP)5 Wakthiugh sxd1oxetd i n

NN- di et hy f in

tetrakis ( r| Bﬂ'ﬂ?ygﬂ?{ég?)l il )relé 30310 a"ﬁlgshgrtl)(r(ﬁ% %éf%gr%owqgﬁ%k%nr@\%added
to 20 the saleti @Bs rJrh@vécBﬁCttaCOﬁ wa@ rst.uoé @E’as&ilsﬁﬂue@ hat srh3y Bewie: offThe
reaction mxture was cooled to luted with water and extracted with

et hyl acet %&e" apdsthen 2oifit¢f B’H ne4} BY | té"d"’"?)‘ii/‘éﬁm ShRYIMIRSYbEReHY S ulphat e and

the sol venp,apgg ta‘t@%‘é%llb&ed%@%red%'dfﬁﬁdgei Ct*B'B@/EWéfQQE%}WSUS' ng 5% et hyl
acetate in hexanes afforded 430 ng (92% of a white solid

5- Fl uonoe- 3pwpenpbénzeinatily| benzene 25 (430 ng, 2.57 mol) that was di ssol ved
in water (6.0 m) and aqueous sodi um hydroxide (BM 6.0 nmiL) and refluxed for
12 hours. The reaction mxture was acidified to pH 3 and extracted with
ethyl acetate. The organic extracts were 72 2Z NOV2005 washed with bri ne,

dri ed over anhydrous sodi um sul phafeaahi-nittebeubireaid wvas renoved in vacuo
to yield 470 ng (98% of the title conpoung as a white solid.

5- Fl uoro- 3-thioethyl benzoic acid .

OH

NG,

Using the same procedure as for 3-aliyloxy-b-cyanobenzoic acid,
15 3-cyano-5-nitrobenzoic acid {2.0 g, 10.7 mmot} was prepared from mono-

methyt 5-nitroisophthalate (5.0 g, 22 mmol}.

3-Cyano-5-dimethylaminobenzoic acid

0

NC
OH

AN
20 Methyl 3-cyano-2-nitrobenzoate {6.0g, 29 mmol} and tin{ll} chloride
dihydrate {26 g, 12 mmol} in methanol {100 mL) were heated at reflux for 3 hours,
The reaction mixture was transferred into a 1L Erlenmeyer flask equipped with a
stirring bar and containing ice. While stirring the reaction mixture, 1N sodium

hydroxide was added until pH ~ 4-5. At this point solid sodium bicarbonate was
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F 5 A solution of 3,5-difluorobronobenzene (1.0 g. 5.18 nmol) in N N

di met hyl formam de (15 m ) was cooled to 0 C and sodi unt hi oet hoxi de (436 ng,
5.18 mmol ) was added. The reaction stirred for 30 m nutes before the m xture
was diluted with water and extracted with hexanes. The organic extracts were
10 washed with brine and dried over anhydrous sodi um sul phate. SphWgit)jas
renoved in vacuo and the product was eluted through an SPE tube (10g) with
hexanes to yield 366 ng (30%9 of a colourless oil,

5- Fl uor o- 34kbé @ahhmhbicg NoheRzLNee (38ardfferdedo® ma}atbhatudﬁﬁSaﬁh ssolved in
NN-di net hyl formami de (5 rnL) and zinc cyani de 1182 1.55 nmmol ) and 15

tetrakis (Extiaptasenith by mreras péIhPa?d@%nW(EG’Ff E@?W%ﬁ(ﬁ‘ngwfl@ YWake) §0der e added
to the "SQLuLLan, The o EAGLEPRNRRS! LIS Bl B0 ekl AolESaThe Teacti on

m xture was ~ cool e er an extracte w th ethyl
acet at e, \gidregel whtdmataigrapsy Ldi‘rigealo dﬂemh\amhyﬂwu&mdlamm@aﬂ pHay ¢4 ahd
sol vent vvas renoved i.n yacuo. Silica chr omat ogr aphy using 5% et hyl

acet at € i rPTHBX A3 28RO PIRE RN RGeS ?ﬁe/obfawrhs ite solid,

5- Fl uor 0- 3- cyanot hi pghihdigg S8 w240 sBRition i3 %8014, 3 hhagy Wasosli el ved in
water (3.0 nl) and aqueous sodi um hydroxi de (6M 3.0 rnL) and refluxed for

12 hours. sbdemn exgndbmmomidiicar @5 hemg.akl mnﬁmib@nﬁdhpﬂa@em@pld éXPP abt 28 with

et hyl acet ate Thre 0J0%§r][| metﬁt}r \Ct sin sehed WI Q br| n dr| d over
anhydr ous "BEE! UKF'EA Yiha™s " 8% vE05 o yield 25
274 nmg (104 orifrilat CDfrfL-} Whiftee sﬁﬂlrlgdat a?ﬂblarﬂ:t ﬂﬁ%ex?zﬁﬂfe for 5 hours the reaction

3, 5-di net hox phen I am doxi r ne OH 3, 5-di net hoxybenzom trile

(228 n¥, 1m!4‘ S HAps Sf\?Pﬁ)T/‘aP&??P@WFHJU"W&”HGHF%FTWéa%@a%ﬁ’aﬁ@ d9d-68 mol )
in et hano'TI'(ezor@ﬂa%caQ%rlw% SR MR 6k ARd saturated brine, dried over

anhydrous sodium sulfate, filtered, and concentrated. Silica gel chromatography
using 15% ethyl acetate/hexanes afforded 390 mg {55%} methyl-3-cyano-5-
dimethylaminobenzoate.

15 A solution of methyl-3-cyano-5-dimethylaminobenzoate {318 mg, 1.6 mmof}
in tetrahydrofuran (5 mL; was treated with 0.5 N lithium hydroxide {3.7 mL, 1.9
mmol). The reaction was stirred at 70°C for 30 minutes and then the sclvent was
removed /n vacuo. The residue was dissolved in a small amount of water and then
acidified by the dropwise addition of 2 N hydrogen chloride unti! a white precipitate

2¢  no longer formed. Following extraction of the aqueous layer with diethyl ether, the
organic layer was then wasﬁed with water and saturated brine, dried over
anhydrous sodium sulfate, filtered, and concentrated to sfford 308 mg

{quantitative) of 3-cyano-5-dimethylaminobenzoic acid.

25 3-cyano-5-{2-methoxyethoxylbenzoic acid
Q
NC on
o\/\o/

A mixture of methy! 3-allyloxy-56-cyanobenzoate (1.5 g, 6.8 mmol} and

tetrabutylammonium jodide (2.8 g, 7.6 mmol) in dichloromethane {38 ml) at -78
B6



S (1.68 nL, 1.68 mvl ), were heated at reflux overnight. Standard work up
afforded 250 ng (91 9% of 3,5-di net hoxyphenyl am doxi nme. 3-Fluoro-5-(1

H i m dazol - 1-yl ) phenyl -am doxirne N NHS r N-CH 10

3-Fluoro-5-(1Him dazol -1-yl)benzonitrile (950 ng, 5.08 mmol ) and2 %IUIDV 2005
hydr oxyl am ne hydrochloride (1.02 nL, 5.08 mol) in ethanol (5 nL.) and 1 N
sodi um hydr oxi de (5. 08 m., 5.08 mml) were heated at refI ux for 1 hour and

20 m nut Sy n%li%gx "v‘@%x gﬁ&i/fu&ﬂ{ g%guﬁ% Y& %rodh/‘?r hﬁom) 5-

f | uor opheny met hoxypyr i OXI rne 74 21 NOV
2005 Che)i dmﬂmoaetrthnﬁuaohmdrm et @).0Afgy Slrzﬂnnmm{sl t v\b&"@n wedeacttdn 1 M HCl
(20 nmL, 20 mol, et herl) in et hano 50 nL heated at 85 C faq h 24 hours.
The sol verRPXi4S YasmowEg 3L RMpIRTTAeamE ef(‘jJr tWJr”et | TCRERI Rt E=dRE" wat er .

The ethyl geghdewhRY& weas Hbi fkeand, 6@@@§|@|bﬁ@ltiﬂ§im:ﬂ_uh%sr%bdﬁ@aM@S
triturated wth hexanes s and ether to give 1.6 g (66% dieth

4- hydr oy - 2836?! pyas Wistedi wah isesufiedeodiung besamﬁ@as:ir@ﬁ Qyer eo%%’@m &RFRYdr i de

(0.351 8L TOEl) J DR L SISO LA o €1 )

4- hydr oxy i car i-at

di net hyl f orzmmel:eetwt aiﬁe)amﬂ&xaﬂlaheﬁt‘fordédmmaeguadw dmgethyBB-ciyeosrbt enper at ur e
and the reaction mxture was stifred for 10 5 m nutes. | odonethane (1.245 g,
8.77 mmal ) TWAEXYEFPeHES eHEPT ¥ 6fl%was stirred at room tenperature for

20 hours. The maxhik&eWRSmRAYr §dvhi.6- H@@Fﬂyb@%at@%@@?ﬁ*geq Wik o,
di chl or omet hane. The di chl or onet hane |'ayer was dried, concent rat ed to give

1.45 g (97.®%ssiirecanplongtendZAong- 2.6mpyat mméﬂhbameabxlyrhatmrl ethieet BYP uL
e e T R O R
pr eci:pi t at eCwas 1Birhihetead The buorOwWas ogoleB3Uiuted vdﬁrnetHnywfa,dmma, 6-
with water and saturated brine, filtered and concentrated. Filtration through silica
ge! using dichloromethane afforded 375 mg {23%) of methyl 3-cyano-5-(2-
15 methoxyethoxy}benzoate.
A solution of methyl 3-cyano-5-{2-methexyethoxylbenzoate {375 mg, 1.6
mmal) in tetrahydrofuran {4 mL) was treated with 0.5 N lithium hydroxide {3.8 mL,
1.2 mmol). The reaction was stirred at 70°C for 30 minutes and then the solvent -
was removed /n vacue. The residue was dissolved in a small amount of water and
20 then acidified with 2 N hydrogen chloride unti! pH ~ 2. Following extraction of the
aqueous layer with einyl acetate, the organic layer washed with water and

saturated brine, dried over anhydrous sodium culfate, filtered, and concentrated to

afford 343 mg (27 %) of 3-cyano-5-[2-methoxyethoxylbenzoic acid.

25 ' 3-cyano-5-{1H-imidazol- 1-yl-methyllbenzoic acid
0

HO NQ

CN
A mixture of methy] 3-{bromomethyl}-5-iodobenzoate (500 mg, 1.4 mmol},
potassium carbonate (388 mg, 2.8 mmol}, and imidazole {96 mg, 1.4 mmol} in
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di car boxam de. 4-net hoxypyri di ne-2, 6-di carboxam de (900 ng, 4.6 mmol) was
mxed with trifluoroacetic anhydride (2.32 g, 11.1 mmol) and pyridine (1.6
g, 20.2 mml) in 20 dichloronmethane (20 mJ and stirred overnight at room
tenperature. The reaction nmixture was diluted wth dichloronmet hahe NGWd)
washed with water; Standard work wup, afforded 461 ng of

2, 6-di cyano- 4- net hoxypyri di ne. 2, 6- i cyano- 4- net hoxypyri di ne (460 ng, 2.89

mol ) and C 89 | dodli anol
T ) 200 VLSRRG OE O e SOGTETS 10 ATBLdoci et on
room t enperedctive rmmanawgdrst dnh&dmdarwdatmrahd upen aﬁrwdedwmelch’@ ¢BRtha9%. of

6- cyano- 4- get hox id-2- | -am doxj ne. 3-Met hoxybenzam doxinme Meo 75 21 NOV
2005 Uoi o T SR IS SraS Raed B iatd Ly S ROt BRn AT b

hydr oxyl amanﬁydrhwrs@&bhpgmfaee (fl1B&d, Gand 1 cBFDPAted. @@Haug@ma&modaapmd m. of
10 AI 110 mmol ), and 3-net hox benz initrile (12.2 nL, 100 rnnol) afforded

(@01|L%ngo‘f0@’x6mti@riww@r@fp 742 3 {5 % helemetty! 3-(imidazol-1-
5 Chloropy 18 C of 2,5-dichloropyridine (1.48 g, 10
e i NI ER B he £ el i)

mol ), zi n cyani Zinc (dust 29 ny, 0.45 mol),

11, 1' - bi s(di phenyl ph@fsa’rwtm)lﬁgrargmanm)a sdiucibh @f opahliaBliinddzo) 1 -yoaaplex W th
di chI or onet hane (2 g, 0,22 mmIA% in 10 NN-di rmet&yl formam de (10
m-) was hé:a‘tc’éﬂb%ﬁzofa (&;Wgrog%'ﬁ‘ﬁfoé in Af Negimedyt iorgamigene MLt ion was

diluted wi m]nM¥£,ng%$gﬁgg (@@@lnéa)g 7aGhadi Whih water and brine. Silica gel
chromat ography afforded 735 ng (53% of 2-cyano-5-chloropyridine. Using the

gener al 1opr ae‘@@lmlénﬁ‘*@nvltphésefymiﬁe'éadyr@wi éﬁ‘ﬁ’ #oithB40 npmel ayrse sddedhl dhepyri di ne
(735 mg, 5. amlr}xuﬁe%ﬂ%#ﬂﬁ?dg gy 85 BX%&P&?QB@“PQ ‘Mw]gz 15 nL of
| um

5 M 6 mol ) in et hanol I‘OXI 10 N, 6.1
mol ), wer echiérag, adea&acmeﬁlrumtdrervv%shmd snthSﬁtanlom:redammnk! tpn afd or ded 707 ngy

(779 of 5 L QL AR L Fomtl WhIRMVE by YELToR Y RRE il dte Y SR Bt
water and saturated brine, dried over anhydrous sodium sulfate, filtered, and
16 concentrated. The residue was triturated with 20 % diethyl ether/hexanes, fiitered,
and dried in vacuo to afford 150 mg {89%) of 3-cyanoe-5-{1H-imidazol-1-yl-
rmethyllbenzoate as 3 white solid. '
A solution of 3-cyano-5-{1H-imidazol-1-yl-methyl)benzoate {150 mg, 0.62
mmol) in tetrahydrofuran {2 ml} was treated with 0.5 N lithium hydroxide {1.5 mL,
2c 0.75 mmol}. The reaction was stirred at 70°C for 10 minutes and then the solvent
was removed in vacuo. The residue was dissolved in 2 small amount of water and
then acidified {pH -~ 4} by the addition of 2N hydrogen chioride. The precipitate
was collected and dried to afford 140 mg (quantitative} of 3-cyano-5-{1H-imidazol-
1-yl-methylibenzoic acid.

25

3-cyano-b-{methoxymethyl)benzoic acid
0

HO O

CN



MeO 20 A solution of 2-cyano-5-fluoropyridine (0.65 g, 5.3 mmol) in sodium
nmet hoxi de (1.83 nL of 25% w. solution in nethanol, 7.95 nmmol) was stirred
at 0 Cfor 1.5 hours and 2 hours at anbient tenperature. The reaction was
then diluted wth ethyl acetate and washed with water and briﬂsugf% val of
the solvent in vacua afforded 304 ng (43% of 2-cyano-5-nethoxypyridine. 76
21 NOV 2005 Using the general procedure for the synthesis of am doxi nes,

2-cyano- 5- met haxypyidetdfiBefhe 8- Blbmotn &hyMBilojcbénzataitdamnmaf 1hy dreaty| ani ne
hydrochloride (0.457 ml of 5 M 2.28 rnrml%_ i n et hanol q&4 mL), and sodium

hydr oxi de (a0dZ30asgsium gerbrmage (31 3m9mdod PRt & MeHEEe!/ Hirateydraliradri®24 hours.
St andard k 7 2 f A hz VA e PR PRV -Yon i aTop 4 (B

3- Fl uor op\;/\qﬁll'fg?@l-' ’;WE%BEE‘%?% &Fz%f:cfrZﬂ?{Ql)u@N %ﬁsgﬁ?%&%kéwur eeq'gfO N ¢

2, 3-di chl ordipyad dithev{tér 48d gherléxtramye] withi etoylcanage {FR0& gagc el | ),

zinc (dust, 2 ,..0.45 Mo t1 1 -bis(diphenyl phosphino)ferrpcene] 10
Gt Chi or dpal W EeBIA Fiotebm Sidted biPEr ot RARRT RS Fpont SHRIE"S 22 ol )
in N Ndi naihyd, fHemmcaersda. Miev@singeataduat3zetigiodnr obmbaiy g Af ter
cooling, the reaction was diluted with ethyl acetate and extracted with

wat er and BrieseoxyiRagV-BHodpLarRe2EIN vRitOatsHas RIWiREE §@IC- chr omat ogr aphy
af forded 1.05 769 - - 3- chl i i I
g ( /%hQI b%ﬁbtg%éae!;%rgmﬁﬁgl SRR 6 rﬂtghhﬁé-q%egﬁweﬁﬂw%-

2- cyano- 3-chl oropyridi ne In 1-ne 2 I none (25
m.) was treatietbnabsth (FoBasgi WH3finoraliiddN, Nidi@éthy i foPrbaBBientfoin) ) tarfd heat ed at
reflux for 18 hours. Aftt%' @ggling %he reactjion was diluted with ethyl
acet at e 'And"EX TS HEF RO dP9ahd P98, 2% i ca gel chromat ogr aphy

af f orded 44rraREikiSEAy | HosBhR¥RTARadBuikGIoN QRMHE 00 108.0 Aethdisiveg ddwdgenay al

Pr Oce'd ure frggctﬁohnemisx){gl}ehvevgls ieggedéarps%gélfg? ?15 n?i;lgyeasnuor;d?é; argon. Foliowing
cooling, the reaction mixture was diluted with ethyl acetate and then the
precipitate that formed was removed by filtration. The filtrate was washed with

15 water and saturated brine, dried over anhydrous sodium sulfate, filtered, and
concentrated. Silica gel chromatography using 10-30% ethy! acetate/hexanes
afforded 184 mg {86%) of methy} 3-cyano-5-(methoxymethyl)benzoate as a
colorless oil.

A solution of methyl 3-cyano-5-{methoxymeth§rl]benzoate {184 mg, 0.75

20  mmol} in tetrahydrofuran {2.1 mL} was treated with 0.5 N lithium hydroxide (1.8
ml, 0.90 mmol}. The reaction was stirred at 70°C for 30 minutes and then after
cooling the solvent was removed in vacuo. The residue was dissolved in a small
amount of water and then acidified with 2 A hydrogen chloride until pH ~ 2-3,
Following extraction of the agueous layer with ethy! acetate, the organic layer

25  washed with water and saturated brine, dried over anhydrous sodium suffate,
filtered, and concentrated to afford 145 mg {quantitative) of 3-cyano-b-

{methoxymethyllbenzoic acid.
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fluoropyridine (442 ng, 3.62 mmof), a solution of hydroxylam ne
hydrochloride (0.82 nL of 5 M 4.1 mol) in ethanol (5 nL), and sodi um
hydroxide (0.415 m of 10 N, 4.15 nmol) were heated at ref lux for 24
hours. Standard work up afforded 368 ng (66% of 9
3-fluoropyrid-2-ylam doxime. 77 21 NOV 2005 O. ui nol - 2-yl am doxi e dsﬂwbm&he
general procedure for the synthesis of am doxines, 2- quinolinecarbonitrile
(1.02 g, 6.6 nmmol ), a solution of. Qgﬁ@g&yh@p&ggzanggphlor|de 5 (1.44 nL of
5 Nsolution, 7.2 nmol) in ethanol (10 nlL), and sodi um hydroxide (0.72 nL
of 10 N solution, 7.2 mml) were heated at?ref | ux for 18 hours. Standard
work up afforded 990 ng (80% of quig ’ &m doxi me. EXAMPLE 2: Synthesis
of Carboxylic Acid Internediates 5-All Xy- 3- (et hoxycar bonyl ) benzoi ¢ aci d
00 HOY ~Y 'Dve 10 A stirred suspensionyof dinethyl 5-hydroxyi sophthlate
(5.0 g, 23.8 rnnmol) and potassium carbgpate (7.5 g, 54.5 nmol) in acetone
(120 nL} was treated with ally] bromde (4.6 nL, 53.0 mml). The m xture
was stirred at RQQhiEGhaiyl 8-cyheb- %ﬁwﬁme;ﬁ%@ zwrneg v@as ke ahil tered
and concentrated. The residue was 15 dissolved in ethy acetate and washed
wi th wat er patagstom prbolite (B8AuNA 31@ orrpinin @cewobdﬁnfomequfe:eajemep

anhydr ous sodi ul.f Il ter ed nd conc r Trlturatlon wWth
hexane &f f *Paeutwﬁﬁﬁd' (@Zzo L. t3 5 n%l?Hvﬁs %ﬁd F%E}‘f/r?as%'ﬁﬂtvﬁ Al aTate i xture
of di met hyls25¢ abd gJBOMqurssa}mbtrb@dtainan(x&Buré \rgas &dh&ntfmid) ré-disg@it-Banokthy( 75 n)
was treated with 1. M sodium h drOX|de gf m-, 13.4 mpl) and the 20
reaction sPFFREEY28Y WashRs i P?ﬁr ratesl e sTherRgemiogA et faysr was

concentr at %dnedi@aiedne\aa&wrshﬁ{a@iuhb%oa@m&ibme r igdrdyCaiBSoliefglagedz2 N Wat er.
The aqueous |ayer was washed with ethyl acetate (3 x), and then acidified

(pH 1) by Ml @i ef oretifl 3-exAnedkrsthaBy berpoatearyae derdatedlagta laht Waewe Isedd-
ext raCt1%d with et hylMQ‘ﬁﬁF §Ic%ana:%get71§x3b]en§@49%gq)§ mg, 1.5 mmal} was

hydrolyzed as previously described to afford 290 mg {quantitative} of 3-cyano-5-

ethoxybenzoic acid as an off-white solid.

3-cyano-5-propoxybenzoic acid
o

NC
OH

5 | O~
A salution of methyl 3-cyano-b-hydroxybenzoate {200 mg, 1.3 mmol} and

potassium carbonate {357 mg, 2.6 mmol} in acetone {4.0 mL) was prepared. To
this, propyl iodide {245 ul, 2.5 mmol} was added and the reaction was heated at
50°C for 5 hours. The reaction mixture was concentrated, re-dissolved in ethyl

20 acetate and washed with water and saturated brine. The organic solvent layer was
collected, dried over anhydrous sodium sulphate, filtered, and concentrated. 222
mg {80%) of methy! 3-cyano-5-propoxybenzoate was isolated as a light brown

solid.
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organi c extract was dried over anhydrous sodiumsulfate, filtered and
concentrated to afford 2.6 g (74% of

3-al | yl oxy-5- (rnet hoxycar bonyl ) benzoi ¢ aci d. 1 0y ) 2005

3- Met hoxycar bonyl - 5- met hoxybenzoic acid fI 00 HO Y ~Y -Owv W 12 [ﬂn

simlar fashion, dinmethyl 5-hydroxyisophthlate (1.0 g, 4.8 mol ), potassium
carbonate 0.5 ng, 10.9 mmol ), and nethyl iodide (0.7 nL, 10.6 mmtl) in
acetone (25 nl) affqp t i t hal at e.

Hydr ol ysi s and standar ﬁgv\orcéa'%é%?{%r egll%od?ﬁgtjs Mz ﬁl%ﬂaodfi](Pf)éaﬁ?r’Z?\ﬁHogxycar bonyl -

r net hoxybehgdictyzag iad pr&\Oo&lemmﬁdcyarhf@btﬁﬁamg 480 %) 0f B@NoAH-mi xt ure of

3- br onp- 5-i1 odobenzoi ¢ aCéi f‘?ﬂ Qf%‘t thanol (40 nmL) was treated with 1 M
HCl in di ePFRAOXEPHEPIG Y 85 “Thge 58 tion was heated overnight at 40 C.
The solvent was then renoved in vacua, and the residue dissolved in 15 ethyl
acetate. The organic solution was washed with saturated sodi um bicarbonate,
dried over anhydrous sodi um sulfate filtered and concentrated to afford
8.8 g (949 of nmethyl 3-brono-5% 31 YABHENEAXYPRH Bt on of net hyl

3- brono- 5-i odobenzoate (4.5 g, 13.2 nmmtld in N,N dinethylformamde (36 m)
was treated with zinc cyanide (1.n5.0,.1405 mol) and 20

tetraki s(tri phenyl phosphi ne) pal | adi (®(PPh3)4, 1.5 g, 1.3 nm:l) The
reaction mxture was heated, under argon at nosphere, for 1 hour at 80 C.
After cooling the mxture was diluted\with ethyl acetate. The resulting
organi c solution was washed with wat eW/\S%f\/saturat ed brine, dried over

SO ous S0 VB LS G S S EREERAABA T P U b 5 5

potassium carbonate (304 mg, 2.2 mmol} in acetone {4.0 ml) was prepared. To

this, 1-bromohexane (300 ub, 2.1 mmol) was added and the reaction was heated

10 at 50°C overnight. The reaction mixture was concentrated, re-dissolved in ethyl
acetate and washed with water and saturated brine. The organic solvent layer was
collected, dried dver anhydrous sodium suiphate, filtered, and concentrated.
Triturétion with hexanes afforded 250 mg (quantitative) of methyl 3-cyano-5-
hexyloxybenzoate as a light brown solid.

15 Methyl 3-cyano-b-ethoxybenzoate {250 mg, 0.95 mmol) was
hydrolyzed as previously described 10 afford 247 mg {guantitative} of 3-cyano-5-

hexyloxybenzoic acid as an off-white solid.

4-Amino-3-bromo-5-trifluoromethoxybenzoic acid

20 F F
To a solution of 4-amino-3-trifluoromethoxybenzoic acid {5 g, 22.8 mmoles}
in acetic acid (50 mL), bromine{3.88 g, 24.9 mmoles) in acetic acid{10 mL) was
added dropwise at room temperature. After the reaction mixture was kept stirring

for one hour, water was added into the mixture. The solid was filtered and washed
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hexane to 10% ethyl acetate in hexane afforded 1.9 g (61 % of nethyl
3-brono-b- cyanobenzoate. Hydrolysis of the nethyl ester (1.9 g, 8.0 muol)
in nmethanol (20 mM-) and | M sodium hydroxide (8.0 nL, 8.0 muol ), afforded,
after standard work up 1.6 g (88 % of 3-brono-5-cyanobenzoic acid.

3- Met hoxycar bonyl - 5-i odobenzoic acid 0 } HO -OWe In a 5|mI2rN3p@gL
hydr ol ysi s of dinethyl-5-iodoi sophthlate (4.5 g, 14.058 rnnol) thanol
(60 mL} with 1 MNaOH (1 2.6 nL, 12.6 mmol ) afforded, after 10 standard
work up 3. 4%nowbB0% e BB O RLDD B oo ethRIRg BE ik Al 43,9 g,

3- Cyeno- 5-i odobenzoic acid HO O CN A sol ution of

3- et hoxyc&fBb#HY| - 5-i odobenzoic acid (3 g, 10 mml) in thionyl chloride (2
m.) was heated for 2 hours at 60 C. The reaction m xture was 15 cool ed and
concentrated in vacua. The internediate acid chloride was then diluted wth
tetrahydrofuran (10 m-) and cooled to O C. The m xture was then treated
with a solution of 2M ammoni &-Bovand-trikgeromethoxybememokdidand t he reaction
stirred for 1 hour at 0 C. The m xture was then filtered and the sol vent
renoved in vacua. Recrystallization frém nethanol afforded 2.5 g (82% of 3
20 met hoxycar bonyl - 5-i odobenzam de, ag axyphite solid. A m xture of

3- net hoxycar bonyl - 5-i odobenzam de (2. g9, 8.2 mol) in thionyl chloride (2
m.) was heated for 2 hours at 90 C. =The¥feagtion nmi xture was cool ed and
concentrated in vacuo. Silica gel chronatqgﬁ%phy afforded 670 ng (29% of
met hyl - 3- cyano- 5-i odobenzoate, as a whitefsolid. 80 21 NOV 2005 A sol ution
of nethyl - 3-cyano:- 5-1i benz )l etra rofuran (8
) s 11 eat ol ATTR PR P A p&PE oyt i aoia) 1, g. BIHHBINF W

mixed with ethanol {15 mi) at 0 °C and then concentrated sulfuric acid {2.26 g,

10.2 mmoeles) wad added. The sodium nitrite {0.38 g, 5.5 mmoles) water solution
{1.2 mL} was added dropwise at O °C for 1 hour. After the reaction mixture was
10 warmed to room temperature and then heated to reflux for 45 minutes, water was
added. The mixture was extracted with dichloremethane. The dichloromethane
layer was dried and concentrated. The residue was dissolved in TM sadium
hydroxide and extracted with ether. The aqueous solution was acidified with 2M

HCIl to pH =2 to give 3-bromo-5-trifluoromethoxybenzoic acid (1.08 g, 75.5%]).

18

3-Cyano-5-trifluoromethoxybenzoic acid

ODH

To an ether solution of 3-bromo-5-trifluoromethoxybenzoic acid {1.08 g,
3.79 mmioes], tirmethyisilyimethyl azide was added in and stirred at room
20 temperature for 10 minutes. The reaction was quenched with methanol and passed
column with 2% ethyl acetate in hexanes to give colorless oil (3.84 g). This
colorless oil was mixed with zinc cyanide (0.33 g, 2.8 mmoles} and

tetrakis(triphenylphosphine)palladium{0Q} {(Pd{PPhs}s, 467 mg, 0.404 mmoi} in N,N-
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met hanol . The reaction m xture was heated at reflux for 1 hour. The sol vent
was concentrated i n vacua and the mxture treated with 1 N HCO. The
resulting white 5 precipitate was filtered and the filtrate was extracted

wi th dichl oromethane. The residue and the extracted filtrate werZ] d8ipjgmed
and concentrated in vacuo to afford 590 ng (94% of 3-cyano-5-iodobenzoic
acid, as a white solid. 5-fluoro-3-(thionethyl)benzoic acid O. OH 10 F

1- Brono- 3, aolal] vhr e $OAMRS rhlkruanhydr ous
DVE (10 rnﬁ)”qéti‘k‘g&so RBEQRAmL I ub: Broch A6 ETOME B T g Mo (6. 36 g
5. 18 r nnol wasahlutatteéth Wh!@wmhmmﬂ;ﬂ@waﬁfh@ W@T@c\t\!?@m tyiiget Jhe was pour ed

h h
washed i t ARy RTeURRS P e TRy fafee PSP Lae Mg RABRRIPRY 0,

provi de tbedilint heir6AEPQENELASn@ Mo itl (£ 88 ) @hb stiflee wroste pnedutrenas used
directly in the next step. Usi ng t he standard cyanation procedure,

5- cyano#3- £ hy- fhe 'mwr@nwwprjﬂ el iR b EChie pliret~ 228 $813%8%¢ il The
crude prodygl ; Was hieSdeh Me 14L& REsNEXLR | t sha

saponi fi catl 3’1 pr 85%33}%& ihe {tytfe %EEO Co %)uén%\%&gsy%reg%gr%gcl n g‘%go g yield
(63% over 3 hetreﬁpax)e ms passdherimesvisio Ri% ett8d Bhetatoirbhgxbnkk torgdazbbydne-

yl ) benzoi c _aci d 81 21 NOV 200 -Bronp- 3, 5-.dif| uorobe zene

5.18 mol) 5v6é§“8m§’§e(fr%ydm”ﬁ°'ca?ﬁfﬂl !%'B CWIE'”(E%O”SHW”O[W?O%’ TeEsH E\}vas chilled
in an ice kafidprommeirdaypbmzoldaE6 (39, 1251m8, mp@2) and KzQDa (0,72 g, 5.18
mmol ) were added. The reaction mxture was stirred at roomtenperature for
16 hour¥®, and at 80 'C far 24 hours. The s reaction m xture was poured into
wat er 000 nmL) and extracted with Et CAc. The organic phase was washed with
brine, dried (MgSOX4), filtered, 3.amjdrd:aqg$@tqaall)@éixm.cT&¢dl nt er nedi at e

3- Fl uor o- 5- Brono- (1Hi m dazol - 1-yl ) - benzene was used directly in the next
step. Using the standard cyanation progedure, 3-Fluoro-5-cyano-(1 H

i m dazol - 1-yl ) -benzene was preparedna urless solid. The crude product
was

A solution ef 3-Bromo-5-fluorobenzoic acid (2.00 g, 2.13 mmal} in thionyl_
chloride {16 ml} and dimethylformamide (0.4 ml) was stirred at 80°C for 1Th. The
15 reaction mixture was concentrated in-vacuo and the residue was dissolved in
methanol {15 ml) and left stirring at room temperature overnight. The reaction
mixture was concentrated /n-vacuo, and the residue was dissolved in ethyl acetate
{50 m§). Organic phase was sequentially washed with water {50 m}), saturated
sodium bicarbonate (50 ml, agqueous), water (50 ml) and brine {50 ml}, dried
20 {sodium sulfate}, filtered and concentrated in-vacuo to provide the title compound
{1.87 g, 92%) as yellow oil,
To the solution of Methyl-3-bromo-5-fluprobenzoate [1.97 g, 8.44 mmol} in
teluene {40 ml) added Pyridine-3-boronic acid-1,3-propanediol ester (1.79 g, 7.63
mmol), potassium carbonate (11.66 g, 84.4 mmol} and
25 tetrakis{triphenylphoshine)palladium (0} {0.49, 0.42 mmeol}, sequentially. The
resulting brownish yellow reaction mixture was heated at 120°C under argon

overnight. The reaction mixture was cooled to room temperature, filtered through
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io used directly in the next step. Using the standard saponification
procedure, the title conpound was prepared as a colourless solid. The crude
product was used directly in the next step. 3-1odo-5-Trifl uoronethyl benzoic
acid 0 HO 15 The title product was prepared according to the literature
procedure (Fujiki, Kanji; Kashiwagi, Mtsuyoshi; M yanoto, Hi deyuki;

Sonoda, Akinari; |chikawa, Junji; et al J.Fluorine Chem 1992713y 1897-321)
from3,5- bis(trifluoronethyl)benzene (7.3 nL, 47 nmol) and iodine (11.95 g,
47 mol ) i 2 $0%iied erdcoRE:Miatedln-ah e ditressidor vidhpur@enahéiigs vélt h i ce
was followed by extraction of the crude product into ether, sequential

washi ng of Usig BhuBeiRgnpapetichigiometaas Wrireals theetitercaeaynf (828 44Seli um
hydr oxi de %%I}J yeii‘owls?&dm-) was added to the crude ether solution until pH
basic, the Tayers were separated and the aqueous | ayer was then acidified
usi ng HCl (12N -in 301 0@ ml pbliee baitar). flask tegappedwith2 Stin arcadeiei éiethplk-bowed by

drying ov |umslfate el ded_t e crl dea 3 . The
mat eri al® Ofchgﬁgfpiy{:’fjé ?V"ﬁ\%@ #% )t ey gf’%‘%’di? r(}\,%&”%é? Fied
usi ng acet %'deJHI&H!Fﬂ@S'nﬁl setdaned!, ‘IIIQLHunfab@.ﬂ Ustirig fheashulGhy aeluegEaptic
(silica gel, 82 21 NOV 2005 20% di chl oronet hane in hexane) and hydrol yzed

with sodi ufPhgdr okheleesicon meixhEn $as\dosiedi 1og 02”‘9’5’“’909(69'% concgifaed in-

3-io0do-5-Tr cy c NC 0 5

A suspensi o‘)nI:J(J)‘!'r}J(g'é8 %rﬁyoxy%?%%'ﬁ 13%?/&@?@ a\F{oPEé’eGn%I cﬁgm g@ﬁg{u ¥ %?&23

mml) int Mydrqdhlarhlmd d’e\l(dﬁﬁhvﬂf:)thwastrdwascednastmeﬁ at voorh oem@edaoure Sor The
ride. was. then removed i n vacua and . the internedi ate acid

t hi
chior 1 d  ELEET AbE 1P S hat TR Ry T APV BANESET ST EOVER C  he

sol ution \Aaﬁmrstetjr\e@ﬁ atbtMitdinér & dybaigeeRe ardde hldfodhierngid dOfudrLl) and then
al | owed to warmto
compound (1.00 g) as an off white solid.

3-Bromo-5-(3-pyridylibenzoic acid

18

A solution of 3-Bromo-5-iodobenzoic acid {(5.00 g, 15.3 mmol) in methanoi

(30 mi) and hydrochioric acid (15.3 ml, 15.3 mmol, 1N diethyl ether} was stirred at
room temperature for 48h. Vhe reaction mixture was concentrated in-vacuo and
the residue was diluted with dichloromethane {100 ml}. The organic phase was

20  sequentially washed with sodium hydroxide (100 m!, 1N aqueous), water {100 mi)
and brine (100 mil}, dried {sodium sulfate), filtered and concentrated in-vacue. The
crude residue was dissolved in 10% ethyl acetate in hexanes {100 ml) and filtered
through a pad of silica gel. Upon concentrating in-vacuo, isolated the methyl ester
14.98 g, 95%) as yellowish white solid.

25 To the solution of Methyl-3-brome-5-iodobenzoate {2.00 g, 5.87 mmol) in
toluene {50 ml) added Pyridine-3-boronic acid-1,3-propanediol ester {1.24 g, 7.63

mmolj, potassium carbonate (8.11 g, 8.7 mmol} and
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roomtenperature. After 2 hours of stirring the solvent was renoved in vacua
and the residue was titurated with water. The precipitate was col | ected,
washed with water, and dried in vacuo to afford the 5.0 g (92 % of rrethyl
3-(al Iyl oxy)-(5- aminocarbonyl)benzoate as a white solid. 15 A plLdpE@EHhon of
met hyl 3-(allyl oxy)-(5-am nocarbonyl)benzoate (5.0 g, 21 mml) in a

di chl oronethane (70 nL) at O C was treated with pyridine (3.5 nL, 43 mmol)
and then tri 1 e

eacti on wad SHRERATRYRIBRICRGRIGHRET .57 CFsumiol, Soutdiall: TR at
anbi ent tenp:euiangjbmwﬁaieyeIMtewmommkwemﬁmeUBwQ anggtaegoraie 10
saturated brin i ed over anhydrous sodi um su fat ter

concent r at ed" g“? fec?grt‘a%f"'x%? éﬁﬁit %%gp‘wc’&?‘ﬁam& We%f Fﬁd o ?%ﬁﬁexanes
afforded 3. &ctd 814 JBrnRhtraf®tAWacdo.( Thk YexE was waﬂ@cbeﬂ@q@tae:eaasfagmbt e

solid. A solution of nethyl 3-(allyloxy)-5-cyanobenzoate ( 6.9 mol)
in met h&no|m@@@ﬁa1h9d#fdﬂfarpawﬂ(arezo @ﬂammemag?:twf@atvéd(?\mrrﬁ»@bsnwarriet( hilém
hydr oxi de ﬁg__ Wit ogml ). The reaction was stirred at 70C for 30

m nut es and hen & sol'vent was removed in vacuo. The residue was dissol ved

in a small anmount lofa 19@n@rcamtbdten fesk @gbippdd (Pt stirdar epdet daddi- 3-i on of
2N hydr ogen chl or The 83 21 20 5 reci itate | ected.and dried
C0 ot for s 1 BOGoAT DRCOOReRAT |\ GRS O PR RCHE BEE A A SARIPe. ol | o
3- Cyano- 5- prinesyide (.94 tnia &l g N&@lﬁﬁ aﬁusmerﬁir@a t8k resutting mixture at 50°C

3-al Iyl oxy- 5- (nethoxycarbonyl)ben20|c acid (5.5 ng, 23 mmol) in thionyl

chl or i de’q( 3dofi2)h.wAle Fastiel mixtuyeMagcoplsd 19 rﬁam@mwrﬂua@@ggemmpéﬂw
chloride wa jat

i 50l ved | /P B Dot E T §EEHEoFRE i Bt s F [ P B TSP s
i treated vmtdnotﬂwlrﬂidwnawmwwthﬂ elhefn dranmsrealod_eﬂrrm_)n eregn tréreperaturevied t o

warmto ro terrp at ur ours of sti.rrin soI vent was renoved
in vacua anger e r%é'glre u‘"‘emﬂ/arg'x Ur l‘i"FE'atceod1 cemtr?lte\c/jvé?é"rac ‘?B e Hat ® was

col | ect ed, weaskatbdwvith diethyl ether 1o provide the crude hydrochionde sait of title

15 compound (1.50 g) as a white sclid.

3-Fluoro-5-methoxybenzoic acid
Q

HO

- "0

In a 250 ml round bottom flask equipped with stir bar sdded 3,5-

20 Difluorobenzonitrile (4.2 g, 30.4 mmol}, sodium methoxide (10.4 mi, 45.6 mmol,
25% methanol} and dimethylformamide (40 mi}. Stirred the resulting reaction
mixture at room temperature, overnight. The reaction mixture was concentrated
in-vacuo and residue was dissolved in dichloromethane (200 ml}). The organic
phase was washed sequentially with water {150 m!} and brine {150 ml), dried

25 {sodium sulfate} and concentrated in-vacuo. The crude residue was purified on
silica gel using 10% diethy! ether in hexanes to isolate 3-Fluoro-5-

methoxybenzonitrile {1.63 g} as a white solid.
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water, and dried in vacua to afford the 5.0 g (92 % of nethyl

3-(allyl oxy)-(5 am nocarbonyl ) benzoate as a white solid. 15 Methanol (20
m -) and di chl oronmet hane (20 nL) were added to round bottom flask that
cont ai ned net hyl 3-(a[lyl oxy)-(5-am nocarbonyl )benzoate (2.0 gﬂéﬂ{]ﬁm?mﬂ)
and pal |l adi un{10 wt. % on activated carbon, 200 ng) under argon. The | ask
was evacuated using a water aspirator ind then filled with hydrogen from a

bal 1 oon. The bal),q0m Hllrb@fvd MBS oMYIHRARN A3 Vo 86NBSH 4 ﬁem%xfdoaagns%c the
reaction 20 stirred for hours. The pal | adi um on carbon was renove

filtratiomdted 6d@]horoc%mett@ovahezcmrweem 8 4r thoved) usergral fﬁaﬁan'é\aa@)c/)r at or
o e SPAT b Ex3%e Ll ot 480 AT Re L Rhch Feglb? Dl RE oot P!

3- (am nocarBs opoxyben suspensi on of

met hyl 3- (1m°00ﬁ;arrbgmylaeﬁtlphwmbmowo@ed& 1@:0@1 xer&ﬁeanRe mml) in a
di chl oronet hane (25 nlL) at 2 C was treated with pyrid 17 m nol)
and t hén tCPPF?‘H&tSQEét’P?}‘Oan-ﬁ%Fqs&{é’ed‘f"éi)ﬂj“étéd ("EL‘“hdﬁD‘Of@mQtWﬁﬁ’ﬁl iooméand

reaction vggyifdd uglﬁr_sih@aroghﬂénf:%fdmmawo%§ ande Br@earmc%ﬁmersreeﬂaw@wbﬁht at

anbi ent tenperature. The reaction m xture was washed with water and
sat ur at ed Sbnuﬂalallsmaﬁbemwtm@@&erdﬂD@dﬂb\aed bainkyt 490 usl) sttrdidﬁmn@luh'f sultste)

filtered and concentrated, Sil ronat o y usi.Ag a 40 .%

di chi or ol AR REVHREL AP 7o dbd 9 2re g aofogrrs (R ts 5108 & S0t

3- cyano- 5-gai@poxybenzoate as a white solid. A solution of nethyl

3- cyano- 5- propoxybenzoate (1.5 g, 6.8 nmmi) in s nethanol -tetrahydrofuran
(1:2, B0 nl) was treated with 0.5 MIlithiumhydroxide (16 nL, 8.2 nrnol).
The reaction was stirred at 70C for 30 mnutes and then the solvent was
renmoved in vacuo. The residue 3ayado-Ss@ioeethiybeazseakly amount of  water and
then acidified (pH - 4) by the addition of .2N hydrogen chl oride. The
precipitate was coll ected and driedN o affgrd 1.2 g (86% of 3-cyano-5io0
propoxybenzoi ¢ acid, 3-Cyano-5-nitro f'ccacid NC 0 OH

-5

3-bromo-5-thiomethylbenzoic acid (518.6 mg, 2.1 mmol} was dissolved in
diethyl ether {20 mL). Diazomethane in diethy! ether was added to the benzoic
15 acid solution until the mixture ceased 10 bubble and a yellow colour persisted.
Glacial acetic acid was added dropwise to this solution until the yellow colour
disappeared. The reaction was washed with saturated sodium bicarbonate and
brine, dried over anhydrous sodium sulfate and solvent was removed in vacuo to
yield 537 mg {28%) of 3-bromo-5-thiomethylester as a colourless oil. 3-bromo-5-
20 thiomethylester (636 mg, 2.05 mmol) was dissolved in anhydrous N N-
dimethylformamide (& ml) in an argon atmosphere. Zinc cyanide {42 mg, 0.36
mmeol} and tetrakis {triphenylphosphine) palladium{Q) {41 mg, 0.356 mmol} was
added to the reaction mixture, which was stirred at 80 °C for 10 hours. After
cooling to room temperature, the reaction was diluted with water and extracted
25  with ethy! acetate. The organic extracts were washed with brine, dried over

anhydrous sodium sulfate and the solvent was removed in vacuo. The compound
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NO2 Using the same procedure as for 3-aliyl oxy-5-cyanobenzoic acid, 15
3-cyano-5-nitrobenzoic acid (2.0 g, 10.7 mmol) was prepared from nono-

met hyl 5-nitroisophthalate (5,0 g, 22 mml). 3-Cyano-5-dirnethyl a‘“Wﬂ zoi c
acid NC 0 OH 20 Methyl 3-cyano-2-nitrobenzoate (6.0g, 29 mml)e?nd ﬁl)
chloride dehydrate (26 g, 12 mmol) in nethanol (100 nL) were heated at
reflex for 3 hours. The reaction mxture was transferred into a 1 L

Erl enneyer fl ask_equi pped with a_  stirring.bar, an i_nicpg. i Ge, Wiile

Gt rrimg. 1 RESTRACEr S pt b BleBl S e SR L B eRd i o
4-5, At thigarRosAkiosRhhesgodiviinhineardanateowas 85 21 NOV 2005 added unti |
pH B. The mxture was _transferred to a separatory funnel and extracted with

ethyl acetate. TRetganceetryesenablmendd WoH Wat dissalg ”’sé’?rl]'fdé?‘éij brine,
dried over;g qfcﬁHlscms(gg'er ﬁ'ﬁ{ b Pt il hBEGSE ARES AP&RRIdeabednM) 9l 1 £a gel
% et hy 2.4 g (470) F of

chr omat ogr aphy 'using 3 acet at e/ hexanes aff or ded
met hyl 8- amilnofi-iSethpanblenzdat® abke acdctightwdy @Wnxedfarddt Fomuras ddhyde, 37 wt.

% sol ution in water, 1AI'%£ rq, 57 'mmlg%ﬁéf sol i dd .sodi_ um (Exanobtoroh dride (752
mg, 11 molSEUARAVATRIPIGERTT (R ghe Teaved 18 VARl  TREEAGAEd to met hyl
3- am no- 5- gygRahen 0ake 40Rated ¥itB AMRlabeidte. T681200ESE laer(\MBs fhén Af t er
stirring at anbient tenperature for 5 hours, the reaction 10 m xture was

t r ansf er r e@cidies @ayhr avish & dheprasytretied veéthginvheettatee WRsCH@AEd. The
organic la i : : i . i

anhydr ous. St e ST e 4L e g e Lol ol P YR

chr omat wgr apdsyrermused gr ¥866oetohygive 386trag ¢2 Btk an Sscyahb dr-thiohn 899 e 2416 5%4d

nmet hyl - 3- cyano- g di m et hyl am nobenzoate. 15 A sol ution of

met hyl - 3- cyafo? ‘F%F‘f%’“gt hyl ani nobenzoate (318 my, 1.6 rnmol) in
tetrahydrofuran (5 nLi was treated with 0.5 N lithiumhydroxide (3.7 m, 1.9
nrnol). The reaction was stirred at 70C for 30 m nutes and then the sol vent

was 5-Fluoro-3-thiomethylbenzoic acid

15 A solution of 3,b-difluorbromobenzene (1.0 g, 5.18 mmol} in M, NV-
dimethylforrmamide {15 mL) was cooled to O °C and sodiumthiomethoxide (363 mg,
5.18 mmol) was added. The reaction stirred for 30 minutes before the mixture
was diluted with water and extracted with hexanes. The organic extracts were
washed with brine and dried over anhydrous sodium sulphate. Solvent was

20 removed in vacuo and the product was eluted through an SPE tube {10g} with
hexanes to yield 618 mg (54%) of a colourless oil.

The 5-Fluoro-3-thiomethylbromobenzene {618 mg, 2.80 mmol} was
dissolved in M, N-dimethylformamide {6 mL)} and zinc cyanide {323 mg, 2.80 mmol)
and tetrakis (triphenylphosphine}palladium {0} {324 mg, 0.28 mmol} were added to

26 the solution. The reaction was stirred at 80 °C for 12 hours. The reaction mixture
was cooled to R.T., diluted with water and extracted with ethyl acetate, washed

with brine, dried over anhydrous sodium sulphate and the solvent was removed in
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renoved in vacua. The residue was dissolved in a snmall anount of water and
then acidified by the dropwi se addition of 2 N hydrogen chloride until a
white precipitate 20 no | onger formed. Followi ng extraction of the aqueous
layer with diethyl ether, the organic |ayer was then washed wizhNR&Is and
saturated brine, dried over anhydrous sodiumsulfate, filtered, and
concentrated to afford 308 ng (quantitative) of

3- cyano- 5- gy gt hyl; @é*‘?é!‘lbﬁ&%@idér 3ydgsu295536 eMRNac a{e2mradRAXY efi by )dxenzoi ¢
acid NC 0 OH A m xt met hyl al oxy - cyanobenzoate (1.5 g, 6.9

mol ) and moePR&burfyd einite rsiolidn $1Ew0d@r3(czf680@“0fvef6wm¢ﬁ@”q n di chl or or net hane
(38 nL) at -78 1 005 nde [ t | ution of
1 Mboron trich %& @N%% orgma ‘grgllseoq 4‘“?1@&%35% %I(ﬁ élMd L%Oa m nut es
at -78 C, sbdiumenakdade (EFMXBLU&]LV\@ﬁd$éfldx¥3&do:aﬂ2aiaﬁbrsen1fhé eefmebatrmls.mréor 1
hour. The reaction was then quenched with ice water and stirred for an

addi t i ohal W38 afdifirdel PH et @&m%aﬂf)‘ﬁ"@y@h\’\/ﬁsﬂ%s WeW HOPRC SALGF L BB Ss0di um
bi car bonat g, O?sﬁéa &ﬁlm%/rﬁ{e @RBM%QQP%%%&&@UME@F&M bhd efeedhiaid was
concentrate 't ca gel chromatography using a gradient of 20-30% et hyl
acet at e/ hexamexdahfverde do 8ield A0 (M6 488 %t chthtehyylle Bompawnd Bs ahyhitosgiidenzoat e
as a light yellow solid. A mxture of nethyl 3-cyano-5-hydroxybenzoate (302
ng, 1.7 mmol ), io potassium carbonate (471 ng, 3.4 mml) and 2-chl oroet hyl
met hyl ether (309 .tL ng, 3.4 nmmol) in NN-dinethylformamde (4 m-) was
heated in a sealed vial at 140 SCldwo-3ithiocatmybeszoicThgdr eacti on was cool ed,
diluted with ethyl acetate, washed wth water and saturated brine, filtered
and concentrated. Filtration through sillica gel using dichloronethane

af forded 375 ng (93% of nethyl 3-cyan (2 15 net hoxyet hoxy) benzoate. A
sol ution of nethyl 3-cyano-5-(2-net Xy) benzoate (375 ng, 1.6 mmol)
in tetrahydrofuran (4 m-) was treat wthi 0.5 N Ilithium hydroxide (3.8 mi,
1.9 mmob). The reaction was stirred at 70C for 30 m nutes and then the

sol vent - A solution of 3,5-difluorobromobenzene (1.0 g, 5.18 mmol} in MLN-

dimethylformamide {15 mL) was cocled 10 0 °C and sodiumthioethoxide {436 mg,
5.18 mmol} was added. The reaction stirred for 30 minutes before the mixture
was diluted with water and extracted with hexanes. The organic extracts were

15 washed with brlne and dried over anhydrous sodium suiphate, Solvent was
removed in vacuo and the product was eluted through an SPE tube {10g} with
hexanes to yield 366 mg {(30%} of a colourless oil,

5-Fluoro-3-thinzthylbromobenzene (365 mg, 1.55 mmol} that was dissolved

in N, N-dimethylformamide (5 mL) and zir:: cyanide {182 mg, 1.55 mmol) and

20  tetrakis (triphenylphosphinelpalladium {0) {179 mg, 0.16 mmeol} were added to the
solution. The reaction was stirred at 80 °C for 3 hours. The reaction mixture was
cooled to R.T., diluted with water and extracted with ethyl acetate, washed with
brine, dried over anhydrous sodium sulphate and sofvent was removed in vacuo.
Silica gel chromatography using 5% ethyl acetate in hexanes afforded 241mg

25 {86%) of a white solid, 5-Fluoro-3-cyanothioethylbenzene {240 mg, 1.32 mmol)}
that was dissolved in water {3.0 ml) and aqueous sodium hydroxide (6M, 3.0 mL)
and refluxed for 12 hours. The reaction mixture was acidified to pH 3 and
extracted with ethyl acetate. The organic extracts were washed with brine, dried
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was renoved in vacua. The residue was dissolved in a small anmount of water

and 20 then acidified wwth 2 N hydrogen chloride until pH-- 2. Follow ng

extraction of the aqueous |ayer with ethyl acetate, the organic |ayer

washed with water and saturated brine, dried over anhydrous SO?H]W?qMS
,ulfate, filtered, and concentrated to afford 343 ng (97% of

3-cyano- 5- ( 2- net hoxyet hoxy) benzoi c acid. 25

3- cyano- l4) . inYvdNgAoisiur e of

met hyl 50\% H‘nh%@x‘oﬂéé%m_l oc}oﬁﬁn%gttgg éggﬁrrg% %r@\o{?&r In) ‘,,‘lepot ;vsm um

car bonat e2'(‘8883 hmfi%l Bf amof)whasdolidii dazole (96 ng, 1.4 mol) in 87 21

NOV206a N, N-di net hyl formam de (4 rnL) was heated at 70 C for 3 hours. After

cooling, the reaction mxture was diluted with water and then extracted

wi t h di chi oronet hane. The organic | ayer was washed with water and saturated

brine, dried over anhydrous sodi-MmselStataeobdridoteesed, and concentr at ed.

Silica gel chromatography 5 using 100%.ethyl acetate afforded 242 ng (51 %

of methyl 3-(inidazol-1- ylnethyl)-5-iodabenzoate as a white solid. After

bubbl i ng argon into a solution of neth -(imdazol -1-yl nethyl) -

6- 1 odobenzoate (242 ng, 0.70 mmol ) HE dijmret hyl formam de (2 nL) for 5

m nutes, zinc cyanide (90 ng, 0.77 1) and 10

tetral!€i s(triphenyl phosphi ne)pal | adium (0) (80 ng, 0.070 nmol) were added.

The reaction mxture was heated at 80C for 30 m nutes under argon.

Fol | owi ng coohirmiggure ké mreelagtd, britictilbberecees! 'di- 8@iged v thmadk, feyic acetate and

h h f d The fil
was v he AT > RAe 2R agl G B oPIES. A I sber anhydr ous sodi um

sul fate, fi, htseﬁedmeﬁwﬁhdﬁ:mmfeembéaél&nichlergauaeiajrﬂw, MEspleX Wit ated with 20
AN diet hyI et her Jhexanes, fil ried in vacuo to_afford 150

(89 % of dighiogripsy B”Ei1ﬂ)|(?n3d%rzbl57 f&movvﬂ Nn%rdwy?l)hwéﬁ%%[w%@%n%W% soln?d
A sol yti oReQbg 3t GOk 5 Hours - ArtBi c&uag%e réacti$h Wat e Rehzanat e (150 nyg,

0.62 rnnmol) in tetrahydrofuran (2 nm) was treated with 0.5 N I|th| um
hydr oxi deagsta® anfl_extracted with water and brine. Silica gel chromatography afforded

2.34g (17%) methyl 2-chloro-5-cyanobenzoate.
The intermediate ester was treated with a solution of sodium hydroxide (7.6
mb of 4 N solution, 30 mmeol} in methancl {50 mi) and stirred at ambient
15 temperature for18 hours, The solvent was removed in vacuo and the residue
dissolved in ethyl acetate. The organic solution was washed with 5% HCI and

brine. Remova! of the solvent afforded 1.8 g (83%) of 3-chloro-5-cyanobenzoic acid.

3-Chloro-5-fluarcbenzoic acid

HO

20 A mixture of 1-bromo-3-chlore-5-fluorobenzene (25.0 g, 120 mmol), zinc
cyanide {8.45 g, 72 mmol) zinc {dust, 235 mg, 3.6 mmol),
{1,1 Bis(diphenylphosphinoHerrocene] dichioropalladiumiii}, complex with
dichloromethane {1:1} {1.5 g, 1.8 mmol} in A, N-dimethylformamide (70 ml) was

heated at reflux for 1 hour. After cooling the reaction was diluted with ethyl
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20 0.75 mol }. The reaction was stirred at 70C for 10 m nutes and then the
sol vent was renoved in vacuo. The residue was dissolved in - small anount of
water and then acidified (pH 4) by the addition of 2N hydrogen chl oride.
The precipitate was collected and dried to afford 140 ng (qu?qtdatvazhdsve) of
3-cyano-5-0 Himdazol - 1-yl-nethyl)benzoic acid. 25

3-cyano- 5- (net hoxynet hyl ) benzoic acid 0 HO cN 21 NOV X6 A m xture of

nmet hyl 3-1 4 ium

car bonat e %&%%wrrgw%%aaeb%m?ﬁ%mt an%lr%?es{i%gt%eigicp mgﬁtﬁ%r%@q %ﬂg}r%@@m) was
heat ed at 3%.%% {86 %1 Shovwro- &fibwmbennximm@p t he reactl on m xture was diluted
w th water and ipen extr cted ggth eth t at

‘gt %anlcdd ﬁ]r was 5
washed with wat &€ JHE™ ‘Eﬁee{"t“é BEP hEPs %ﬂi"’é oY P%’hﬁyﬁ? e sul fate,
filtered, angpoGANeLNdIREEdiioff 1 &lol dhwwnmvmetaad hedRd®t 84%F0r0f neeishyl 3-
(et hoxyrret hyl ) - 5- i odobenzoat'e was isolated as a white solid. After bubbli ng
argon irto ﬂsﬁ&;‘dh@ttllmﬁ ‘ib@ Sﬁ*ﬁt'h’g}'r\f\f&@ qarschendypigifipt wish corerolb@redbat e (316 ny,

1. 03 mol) r te i ani de
(133 my. 1WAt S b AP Bl bt PP AU S8 v BT

mg, 0.010 mamrjedvb 4a0@Sds) d?f@chlb&ﬁsulwﬂotmmzbmrammas heat ed at 80C for 15
m nutes under argon. Followi ng cooling, the reaction mxture was diluted
with ethyl acetate and then the ecipitate that. formed was renoved by
filtration. The filtrate was vvasPr?p'Ef “Ito %Okwgf%'Fa&f#msaturated bri ne,
dried over anhydrous sodiumsulfate, filtered, and concentrated. Silica gel
chromat ography using 10-30% et hyl acet at ghhexanes afforded 184 ng (86% of
met hyl 3- cyano- 5- (met hoxynet hyl ) benzgat a colorless oil. A solution of
met hyl 3-cyano- 5- (net hoxynet hyl ) benzoay gavnng, 0.75 20 nrnol) in
tetrahydrofuran (2.1 nL) was treated wth 0.5 N |ithium hydroxide (1.8

10 3-Chioro-5-fluorobenzoic acid {13.74g, 78.7 mmol) was treated with 50 ml
thionyl chloride and heated at reflux for 2 hours. The excess thionyl chloride was
removed in vacuo and the residue treated with 100 ml dry methanol to afford
13.6g (92%] of methy! 3-chloro-b-fluorobenzoate.

A mixture of the methyl 3-chloro-5-fluorobenzoate, zinc cyanide {8.464g,

15 72.3 mmol) zinc {dust, 235 mg, 3.6mmol}, [1,1 bis{diphenyiphosphino)ferrocenel
dichloropalladium{ll), complex with dichloromethane (1:1) {1.5 g, 1.8 mmol} in V,N-
dimethylformamide {70 ml} was heated at reflux for 1 hour. The reaction was
cooled to ambient temperature and diluted with ethyl acetate. The organic solution
was extracted with water and brine and concentrated /n vacuo, to afford crude

20 methyl 3-chloro-5-cyancbenzoate.

The crude methyi 3-chloro-5-cyanaobenzoate was treated with a solution of
sadium hydroxide {45 ml of 4 A solution, 180 mmo!} in methanol {350 mL} at
ambient temperature for 4 hours. The solvent was removed in vacun and the
residue dissolved in ethyl acetate. The organic solution was washed with 5%

25 aqueous HCI and brine. Silica ge!l chromatography afforded 7.0 g (54%) of 3-fluoro-

5-cyanabenzoic acid.

EXAMPLE 3: Synthesis of 3-Chlorobenzhydrazide for Triazole Syntheses
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m., 0.90 mml ). The reaction was stirred at 70C for 30 mnutes and then
after cooling the solvent was renoved in vacuo. The residue was dissol ved
in a small amunt of water and then acidified with 2 N hydrogen chloride
until pH - 2-3. Follow ng extraction of the aqueous |ayer ﬁ”ﬂﬁ @ hyl
acetate, the organic |ayer 25 washed with water and saturaz (y ¢ e, dried
over anhydrous sodiumsulfate, filtered, and concentrated to afford 145 ng
(quantitative) of 3-cyano-5- (neth m. et hyl ) benzoic acid. 89 21 NO V 2005
3- cyano- 5- et hoxybenzoic acid 0 é@@(o e@%%ﬁ%‘?zd% of net hyl

3- cyano- 5- hydr oxybenzoate (270 ng, 1.5 t) and potassium carbonate (482
ng, 3.4 nmrnol) in acetone (5.5 rriL) wlds prepared. To s this, ethyl iodide
(272 4L, 3.4 mmol) was added andsNienyea€tton was heated at  52C for 2.5
hours. The reaction m xture was concentrated, re-dissolved in ethyl acetate
and washed wth water and saturated brine. The organic solvent |ayer was

col l ected, drjed over anhydrous sodi, ul p e, fil ed, and concentrat ed.
321 ny 199%“{‘6?”‘%? ﬁ{/l%'%}-{?fﬁgﬁrﬂf-oﬂic-%‘f’ﬁgééb%nggét@“\ﬁ/!isgi Sol ated as a |ight
br own - solyic@ycidRe N AbdiBnieY T2, &3 BPRIPENZ Ok Rerth ke iABLyriline @Y ), Was
hydrol yzed as previously described to afford 290 ngj (quantitative) of

§ P

3- cyano- §-3%rhony vefizane vied ehirsey alnarobiEniisintrergiore thr 1.5 hour. The white
3- cyano- §a1 ROAY, ‘Féhzé?ff%né%ég(sﬂ%@ d%%ﬁm?h L RB e TEOAYAL). The
ng, 1.3 mol) and p

3- cyano- 5- ﬁ{/gr oxybenzoate ( ot'assi um car bonate (357
ng, 2.6 omEhjc soludomehanevished with ) Masdipmepatregen dofeté hiGg miopyl i odi de

(245wl Pl a0 L o5 L PR oEBiRS e el ©
organic phase was dried over anhydrous magnesium sulfate and filtered. The
'210 filirate was concentrated /n vacuo. The crude residue was dissolved in ethanol (15
mi} and treated with hydrazine monchydrate (0.48 mi, 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 chromatography of the
residue, using 3% methanol in dichloremethane, afforded 0.29 g {53%) of 3-

15 chlorobenzhydrazide as a white solid.

EXAMPLE 4
3-12-Pyridyl)-5-(3,5-dichlorophenyl}-1,2,4-oxacdiazole
B2
")
20 " "t"_o ©

A mixture of 3,5-dichiorobenzoyl chioride (2.1 g, 10 mmol) and pyrid-2-
ylamidoxime (1.37 g, 10 mmal} 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

25  with water and then recrystaliized from ethano! to vield 2.1 g {72%} of 3-(2-
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20 acetate and washed wth water and saturated brine. The organic sol vent

|l ayer was collected, dried over anhydrous sodi um sul phate, filtered, and
concentrated. 222 ng (90% of methyl 3-cyano-5- propoxybenzoate mas ol at ed
as a light brown solid. 90 21 NOV 2005 Methyl 3-cyano-5-propox NSt e
(222 ng, 1.0 mmol ) was hydrolyzed as previously described to afford 169 ny
(809% of 3-cyano 5- propoxybenzoic acid as an off-white solid. s

3- cyano- 5- he Sg%ﬁi u fS%&khy .
3-cyano- 5- 37%1&3 ﬁﬁ%&z&@ﬁ%n’“& ﬁjq'% ngﬁgr}ot assi E%Eciah?%or?é%e (304
mg, 2.2 mmkz)tre!nura.qetsanm(@@ QB}B QA5 ZBlepar eHS (B 14Bhi18), 120t gkdhégane (300
)ik, 2.1 nrnoh% was added and the reaction was heated is at 50C overni ght.
The react i@ ni&{4#edhdd Stoncent r at ed, re-dissolved in ethyl acetate and
washed with water and saturated brine. The organic solvent |ayer was

col l ected, dried over anhygreysdgpdienmonbiiele,1,bid-besdskelsand concentr at ed.
Trituration with hexanes afforded 250 (quantl tative) of nethyl 3-cyano-5-
hexyl ox§benzoate as a |ight brown SO|I 3i5 Met hyl 3-cyano- 5- et hoxybenzoat e

(250 ng, 0.95 rnnmol) was hydrol yzed as pre ously described to afford 247
ng (quantitative) of 3-cyano-5- i\% c acid as an off-white solid.

4- Am no- 3-brono-5-tri fl uor onet hoxVaénzpi ¥ 20 To a solution of
4- am no- 3-trifl uoronet hoxybenzoi c aci d“‘(°5 g, 2 .6 moles) in acetic acid
(50 nmL), brom nel3.98 g, 24.9 rnnoles) in acetic acid(10 M) was added

dropwi se at roQuEiALTHREsHerd §roAIdURS 1drRRe EEARELIOBIM, zta,uaﬁadm&elgeﬁi stirring
for one hour, water was added into the mxture. The solid was filtered and
washed 91 gg_orpq@gnmbshionde {127 gL, 1 mmol} and pyrid-2-ylamidoxime (137 mg, 1
mmol} in pyridine {1 mL) were heated at reflux for 4 hours. Standard work up
10 afforded 156 mg (61%) of 3-{2-pyridyi}-5-{3-chiorophenyl}-1,2,4-oxadiazole: mp
136-140 °C; GC/ELMS gave m/z (rel. int.} 257 (M™, B84), 259 {21), 227 {3), 120

(1C0), 111 (22), 90 {24}, 78 (32}, 75 (26}, 51 (20}.

3-(Z2-Pyridyl}-5-{3-methexyphenvi}-1,2,4-oxadiazole

Using the general procedure {or the synthesis of 1,2,4-oxadiazoles, 3-anisoyl
chloride {151 ul, 1 mmot} and pyrid-2-ylamidoxime {137 mg, 1 mmol} in pyridine (1
! mb} were heated a1t reflux for 4 hours. Standard work up afforded 200 mg (78 %}
ot 3-{2-pyridy!)-5-{3-methoxyphenyl}-1,2,4-oxadiazole: mp 86-92 °C; GC/EI-MS
20 gave /n/z {rel. int.) 283 (M*, 100}, 223 (3}, 179 {3), 135 (74}, 133 {80), 92 {27),
78 {29}, 77 (32), 64 (23}, 63 {23).
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Wi th water to give 4-am no-3-brono-5-trifluoronethoxybenzaic acid (3.9 g,
54.9% . 3-Brono-5-trifluoromethoxybenzoic acid caoF B 5

4- Am no- 3- brono-5-trifl uoromet hoxybenzoic acid (1.5 g, 5 mol eid1) @?3 m xed
with ethanol (15 nL) at 0 C and then concentrated sul furic aci t‘ &3

10. 2 mm)es) wad added. The sodiumnitrite (0.38 g, 5.5 muol es) water
solution (1.2 nL) was added dropwise at 0 C for 1 hour. After the reaction

i xture vas 10 war red Lo {qgueIpeLALNEE.AN 1ER deaag Lo reflux for 45

m nutes, water was adde Ure was ext Fact di chl or onet hane.
The di chl orornethane |ayer was dried5and concentrated. The residue was
di ssolved in 1 Msodium hydroxide and gxtracted with ether. The aqueous

solution was acidified with 2M top to gi ve
3-brono-5-trifl uoronmet hoxybenza 8 g, 75.5%. 15
3-Cyano-5-trifl uoronet hoxybenzof;% To an et her solution of
3-brono-5-trifluoronet hoxybenzoi c aci d (1.08 g, 3.79 rnm oes),

tirmethyl silylmethyl azide was added in and stirred at room 20 tenperature
for 10 m nutlésingﬂh@ga@%ret pronedrrs fouthectyethasis ¢f et framediaznies, Fassed col um

wth 2% at nes gl ve col orles ai | Thi s

col oPl e§5 oé%ltfe cﬁg{idﬁ (\;I\AB?Hﬂ‘zﬁnr@mo))amché’r §%’"§'§° ﬁrgglné%)g? and tetra
[cis(trimphemy ﬁ*h@ﬁrpé”ll"lnB‘)Lp)a\lrdradieumd(ﬁ)reﬂﬁdfd?%ﬁé&s fEﬁandmd vor#Q@g mml) in NN
92 21 NOV 2005 d th or nami d ﬁ under argon at C overni ght. The
Feacti ORTRTGRA S Mt G| ok SV Ry P Bl ISR 2 HORESHOP vV wat o

Li ce. Bacas dechiepreLhansy) f%b!!efmv}%ﬂﬁ\hed7@n%@qlifé?rﬁzfﬂ dizghe residue

was mixed withl M sodium hydroxide ( 8 nml-) and met hanol nm) and stirred
at roomll Empgefal@Pb Tor l%‘llzgﬁd@?b.m]'f?éﬂn?&t(@ﬁ)e Bialg Taci di fi ed with 7 MHC to
pH =1 - 2 and extracted with ethyl acetate. The ethyl acetate |ayer was

washgd wi th Brine agds$9nGANGIALESuordHEH BBhAHR- Y25 BRARESISO! UM Wi th 2%

et hyl acetate in hexanes to give -cy

\.
N—O

Using the genera) procedure for the synthesis of 1,2,4-oxadiazoles, 3-
{triflucromethyl)benzoyl chloride (151 wl, 1 mmol} and pyrigd-2-ylamidoxime (137
18 mg, 1T mmol) in pyridine {1 mL} were heated at reflux for 16 hours. Standard work
up afforded 233 mg {80%) of 3-(2-pyridyl}-5-[3-{trifluoromethyliphenyl]-1,2,4-
oxadiazole; mp 116-118 °C; GC/El''MS gave m/z (rel. int.} 281 (M*, B1), 272 {7},
173 (6), 145 (25), 120 (100), 80 (20), 78 {23), 51 (11).

3-(2-Pyridyl}-5-{3-fluorophenyl}-1,2,4-oxadiazole
20 B7

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

fluorobenzoyl chloride (122 ulL, 1 mmol) and pyrid-2-ylamidoxime {137 mg, 1

103



5-trifluoromet hoxybenzoic acid, which contained 3-1im no(nethoxy)nethyi]-5-
trifluoronethoxybenzoic acid (3:1, 145 ngy, 16.6% 10

3- Fl uoro-5-(3-pyridyl)benzoic acid 0 HO A sol ution of

3- Brono- 5-fl uorobenzoic acid (2.00 g, 9.13 mol) in thionyl Fﬁﬁﬁﬂmpe (16
m ) and dinmethylformarnide (0.4 m) was stirred at 80C for e 15
reaction m xture was concentrated in-vacuo and the residue was dissolved in

met hanol  ( &mdl n gpdineit me} Weré Rgatal ot GEITaX BIE Rduis e Sewmdand ghdrk Ubhe
reaction mxture was concentrated in-vacuo, and the resi due was di ssol ved

in ethyl agHemed 1760y B % e g ey rhdse (Fdlonhsant i'af Pyexpetal: wPh wat er
(50 m), Sg%t-iaat@de xgﬁME&”%%JI it %‘?)(ziq (A sﬁﬁuﬁwg% V&Y Bfoc 590 ) and

brine (50 drie um su fate) filtered and concentrated in-vacua
to provi de(131e2bi{BDe Yo POund (27)1.78711§,), DPW5las yellow oil. To the solution
of Met hyl - 3- brono- 5-fl uorobenzoate (1.97 g, 8.44 nmrnol) in toluene (40 m)

added Pyri di ne-3-boronic ggggagiwﬁsﬂﬁgﬁ%mgﬁﬁgbggqEﬁh4$éd£30@, 7.63 mol),

pot assi um car bonate (11.6

tetraki s(triphenyl phoshi ne)pal | adi um (O0Bg(0, 49, 0.42 mmol), sequentially.
The resulting brownish yellow reaction m xture was heated at 120C under
argon overnight. The reaction m re yas gl ed to room tenperature,
filtered through 93 q 1 4V 1nnr, of~gelite and concentrated in-vacua.
The residue was purified on silica gel n~osing % net hanol in

di chl oronet hane to isolate the title compound (0.92 g, 47% as a yeIIow
solid. In a 100 und _bottaom u i r_bar ad hy - 3-
51 wor o- 5. (3- pyFrayBbaroaa a8 us ™y P9 YBRRNY L hRndRoRh Fi9 8he

sodi um hydhmud¢265p892m1m05 280 pmmlz yi2miNicBarie o3y mdtd rimesl) errdawht i ng
m xture at 50C far . The reaction mxture was cooled to room

t enper aur & }d’b‘?f@éﬁ@??eé‘( B e7led RO T AN ThEr e8P ae HERIYAWYIMEY i n

met hanol  ( 2@ofded 3P iR 3t 802 ooAdRMs- (b%@fu@?ﬁuioﬁ l4Coifeisholel Npdi£ihyl
ether) dropwi se and stirred at roomtenperature for
128 °C; GC/EI-MS gave m/z lrel, int.} 237 (M*, 100}, 222 (2}, 207 (8), 120 (68),

117 (24}, 91 (29}, 90 (29), 78 (32}, 65 {26}, B1 {23).

3-{2-Pyridyl}-5-{1-naphthyl}-1,2,4-oxadiazole
15 B10

N—O

} Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 1-
naphthoyl chioride (150 pl, 1 mmol) and pyrid-Z-yiamidoxime (137 mg, 1 mmol] in
pyridine {1 mL} were heated in a sealed tube at 200 °C for 3 hours. Standard work

20 up afforded 50 mg (18%) of 3-(2-pyridyl}-5-{1-naphthyl}- 1,2 4-oxadiazole; mp
132-136 °C; GC/EI-MS gave m/z (rel. int.) 273 (M*, 75), 195 (5), 169 (88), 153
{100}, 139 {12), 127 (66}, 126 (28}, 105 (23), 78 (14}, 51 {14},

3-{2-Pyridyl)-b-13-{triflucromethoxy)phenyll-1,2,4-oxadiazole
B11
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,0 10 mn. The reaction m xture was concentrated in-vacua and the residue
was triturated with diethyl ether to provide the crude hydrochl oride salt
of title conpound (1.00 g) as an off white solid.
3-Brono-5-(3-pyridyl)benzoic acid O | oo A solution of 3-Brono-5-iodobenzoic
acid (5.00 g, 15.3 mmol) in nethanol (30 m) and hydrochloric acid (15.3
m, 15.3 nmml, 1 Ndiethyl ether) was stirred at roomtenpgNgyy for 48h.
The reaction mixture was concent ted i n-vagua and the residue was diluted
wi t h dichl oronet hane (1'00 m). @gﬁl@hase was 20 sequentially washed
wi th sodi um hydroxi de (100 ml, 1 ué u ter (100 m) and brine (100
m), dried (sodiumsulfate), f| I tered‘ ~&nd conceht rated i n-vacua. The crude
resi due was dissolved in 10% ethyl acetate in hexanes (100 m) and filtered
through a pad @émg'ﬂké g@nagi prolﬁJ@(QJ?eQQPﬁx%rg\fn%és@Of W‘?V@%Hédrahﬁé’éaéed the

met hyl ester 95% yellowi sh white solid. 25 To the solution of
Met hyl - 3- hrlﬁmuﬁnetbdnﬁenrzmi ehIdeQ)(P.ZjJ g, §7mmredil, pnd Pyrid-a+ yviemedokioenl ) added

ot assi am E4f Bohat @t R THACERR nEgeEln 5 petn Mara 200 Bl o
tetrakis( hbmhwhamﬁhbrkeo:paifb@dwms( ﬁ-)g {(5@9@% D(2pymawl-3{3sequential | y.

The resulting brownish yellow reaction m xture was heated at 80C under
argon f or (tiucremethexyleberyibh ZtRtafisziles OB 16 FEIRVEmsae #8-drles!:
fi1tered \hnoush g pad o7z 65! 332 A4 s6aRECTBT &2 20MBBL YR 12HCsy eST due vas
purified on“silica gel 'using 3% 5 methanol I n dichlaronethane to Isolate

Met hyl - 3- bt D®16H10B- pyri dyl ) benzoate {1.16 g, 67% as a whi te solid. In a
100 M round bottom flask equi pped with stir bar added Met hyl -

br ono- 5- ( 3- pyri dyl ) benz Ny tah rri) and sodi um
hydr oxi de (5.94 m, 5. Qiélattzqay(n%y%% asglgcﬁ)%g é%’})r124&%%ar gieﬁl ting mxture
at 50Gol0 for 2 h. The reaction mxturB‘Iﬁ/as cooled to room tenperature,
concentrated in- vacuo and the resi due vvas dissolved in nmethanol (20 m). To
this m xture added hydrochloric a |d difet hyl ether) dropw se and
stirred at roomtenperature for

O

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 pyridine {1 mL} were heated at 100 °C for 16 hours. Standard work up

15 afforded 158 mg (61%]} of 3-(2-pyridyl}-5-(2,3-difluorophenyl}-1,2,4-oxadiazole:
mp 120-121 °C; GC/EI-MS gave m/z (rel. int}) 289 (M*, 97}, 229 (5}, 228 (4], 141
(1), 120 (100}, 113 (26), 90 (27), 78 34), 51 (17,

3-(2-Pyridyl)-5-{2,5-difluorophenyl)-1,2,4-oxadiazole
B17

73 Z: 1
N‘\
=N A
20 N F

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2,5-
difluorobenzoy! chioride {124 ul, 1 mmol) and pyrid-2-ylamidoxime {137 mg, 1
mmol} in pyridine {1 mL} were heated at 100 °C for 16 hours. Standard work up

105



10 mn. The reaction m xture was concentrated in-vacua and the residue was
triturated with diethyl ether to provide the crude hydrochloride salt of
title 15 conpound (1.50 g) as a white solid. 3-Fluoro-5-nefhddyislhzoi c acid
O HOIn a 250 mM round bottomflask equi pped with stir bar added 3,5 2D

Di fl uorobenzonitrile (4.2 g, 30.4 rnnol), sodium nethoxide (10.4 m, 45.6
nmm), 25% nethanol) and dinethylformam de (40 m ). Stirred the resulting
reaction Yie{ i I § 2 ure was
concentr at eJBFl E%vgécﬁgr%;’}r?dé ?@%ﬁ%&&gﬁeﬂ’sgg %E%B?%{% cﬁﬁgr%ﬁgt H@aor% (200

m ). The oB§dbidS g@hasezvies. mdsied(Mequenti28l By & Fiwasér1BL53E M 0%Nnd

brine (150 ) rie 5 i fate) and concentrated in-vacua. The
crude resi (]JH% ‘%Bg dﬁ?uﬁ:% gé?gﬂ%rsﬂ llﬁlﬂi'a gel using 10% di et hyl ether in hexanes
to isolate 3-Fluoro-5- methoxybenzonitrile (1.63 g) as a white solid. 95 21
NOV 2005 In a 50 ml roungboytioyn-bHaskdiequigpbedylwl th4stdiadiabaie and ref | ux
condensor added 3-Fl uoro-5- nethoxybenzo trile (0.62 g, 4.10 nmoi ),

met hanof (6.2 m) and sodi um hydr oxi d¥%. 2 n, 8N aqueous). Stirred the
resulting reaction mxture at 100C overni ght. Reacti on m xture was cool ed
to roomtenperature and s concentrated in-vadua. The residue was diluted
wi t h di chl oronet hane (100 m) andN i SI ng hydrochloric acid (1IN
aqueous). The organi c phase was s&pdrated sequentially washed with wat er
(100 M) and brine 1100 m ), dried (sot’j’l Bm sul fate) and concentrated
in-vacua, to yield the title conpound (0.649, 91 %9 as a white solid. 74

3- Cyano- 5- t hi onetiRy hbepémirel metsbuNe e 1k aytHesishifonelhykfenenis 3a8i d (519. 6
ng, 2.1 mmol) was dissolved in_diethyl ether (20 m_l) Di azomet hane in

di et hyl etRd Oﬁﬁ%e"é‘éi‘détﬂ"qftﬁ’et{ﬁe?%@hz696“'119”a’aé‘Fché'St%t’ REYAUR (1 tHe9nd Xt ur e
ceased to buhhl & phifRe YEMLP WO hOMEdREESeske8dube at 200 °C for 4 hours.

1w Standard woerk up afforded 1.2 g (46%) of 3-{2-pyridyl)-5-(3,5-difluorophenyl}-
1,2,4-oxadiazole; mp 1156-119 °C; GC/E-MS gave mi/z {rel. int} 259 (M™, 100},
229 (4), 228 (b), 141 {9, 125 [13), 113 {30Q), 90 {19), 78 (27), 63 {23), b1 {15).

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

N—=C

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 3-
cyanobenzoyl chloride {165 mg, 1 mmaol} and pyrid-2-yiamidoxime (137 mg, 1
mmol) in pyridine {1 mL} were heated at 100 °C for 72 hours. Standard work up
afforded 158 mg {64 %) of 3-{2-pyridyh)-5-{3-cyanophenyl}-1,2,4-oxadiazole: mp

20 148-1489 °C; GC/EI-MS gave m/z {rel. int.) 248 {M*, 85), 218 (5}, 130 (6}, 120
(100}, 114 (9), 102 {28}, 80 (26), 78 {(37), 75 {19), B1 {30},

106



d aci al acetic acid was added dropwi se to this solution until the yellow

col our disappeared. The reacti on was washed with saturated sodi um

bi carbonate and brine, dried over anhydrous sodium sul fate and sol vent was
renoved in vacuo to yield 537 ng (98% of 3-brono-5-thioneghyNms j&gr as a
colourless oil. 3-bromo-5 20 thionethylester (536 ng, 2.05 mmol)

di ssol ved in anhydrous N,N- dine'thyliormarnide (5 nlL) in an argon

at nosphere. Zinc cyanizdg-g@aivirg-(05Fomermsmlphanyi-1,8{4-akédiazole

(triphenyl phosphi ne) palladiun(0) (41 , 0.356 nmmol) was added to the
reaction mxture, which was stirred af280 C for 10 hours. After cooling to
roomtenperature, the reaction was dilutedomtth water and extracted 25 with
et hyl acetate. The organic extr s were washed with brine, dried over
anhydr ous sodi um sul fate and t@ vent @ renoved in vacuo. The conpound
96 21 NOV 2005 was purified by HTEd, %raphy on silica to yield 356
mo (85 % of 3- cyano-5-thionethyl e¥T®r, which was a white solid.
3-cyano-5-thi onet hyl ester (360 ng, 1.74 nol) was dissol ved in anhydrous
tetrahydrofuran (22 nL) and 21.6 nmlL of aqueous lithium hydroxide (0.5 M and
11 s nL of nrirgamelgenes! pededureTioe teapithons was T efdxayrdoedr 345 m nutes.
The reaction was cooled and the solvent was renpved in vacuo. The m'xture
was  di | ety RengeyeehIange ithe®. Wi PRGBSt Pydet-XadiderBedddddis. | ayer was
then acidhfh3fl oAk (1 i)Wedieatcs M1G9dca¥! §aHER V\S{a}ﬁdgltdh%h ragetate. The
organic extractions were conbined and dried over anhydrous sodium sul fate
and sol vesffordéd R48 metdéy%ed of 3-apudyt-¢- G, Eeitrsemongpf(m%1 ,8f4-oxadiazole:

3-cyano- 5-thj yLb Cld S

5- El uor 0-"3P thl%gﬁéé] {:/1 Eée@g!) % ‘i% quo%%uf 090}3%30‘3% I1u605% bsrgdrmbenzene
(1.0'9g, 5138 (1aphp7i{B6N, 182 mmmyumc Fani10e 1&1525‘;1 6B (was xlopi®wd to 0 C and
sodi unt hi onet hoxi de (363 ng, 5.18 nmmol) was added. The reaction stirred for

nexai &b, The or gani o et PaaT EER 2 el tl-b Fer B o over

anhydr ous sodi um sul phate. Sol vent wag280 renoved in vacuo and the product
was el uted through an SPE tube (10g9) with

Cl

\
N—O

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, 2,3-
dichlorobenzoyl chloride {209 mg, 1 mmol} and pyrid-2-ylamidoxime {137 mg, 1
15 mmol} in pyridine {1 mL) were heated at 100 °C for 48 hours. Standard work up
afforded 238 mg (81%) of 3-{2-pyridyl)-5-(2,3-dichlorophenyll-1,2,4-oxadiazole:
mp 128-133 °C; GC/EI-MS gave my/z irel. int.}) 291 (M™, 66), 253 (43), 256 {8),
173 (10}, 145 {11), 120 {100}, 90 (19}, 78 (27}, 61 (14).

3-{12-Pyridyl)-5-{3-chloro-5-cyanophenyl}- 1,2, 4-oxadiazole
20 B26
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hexanes to yield 618 ng (54% of a colourless oil. The

5- Fl uor o- 3-t hi onet hyl br onobenzene (618 ng, 2.80 mml) was dissolved in

N, N-di met hyl formam de (6 mL) and zinc cyanide (329 ng, 2.80 rnnol) and
tetrakis (triphenyl phosphine)palladium (0) (324 ng, 0.28 mml) were. added
to 25 the solution. The reaction was stirred at 80 C for 12 hours. The
reaction mxture was cooled to RT., diluted with water and extracted with
ethyl acetate, Jeghgds. d()ﬂaﬁg'bep'rzbﬁeamdjfd gd gowem %Fl—hbflcbr\@%n%@i@dbkm*ﬁlé' phate and
t he solvent was renoved'in vacuo. Silica gel chromatography
usi ng 5% etdiytioragiet ey ql’ﬂﬂfhi'@)déﬁefst af de:'r e tﬂ@'Gjqumetb@fz%Q%fﬂnaOW\/hﬂd é solid,

5- Fl 3 h th 430 5 | ved
vater (6. 0CHEN G LT b P UBEG PP 5% ket bokeR el el e tor |
12 hours. tBipetLand {RR. FiHsLLY, Ghe é&@&ssa@iad,ﬂfch&ﬁ:dbﬁwiﬂ-fa'ﬁncafed iextstacted with

ethyl acetate. The or%anl c extracts were washed with brine, dried over
anhydr ous 36eutrRigIphsyanehfdzPHeEBiI%ent was renmoved in vacuo to yield 470

ng (98% of th @{ép% , I i yl benzoi c
aC| d F10 A soﬁjutlgt){nr% Wgﬁeﬁjﬁi{ﬁfg\lﬁ?gﬁg @ﬁ%gﬁeﬁ? ’_f4uégfa%a_§ofe@, 9?‘&@ in N N
di net hyl fonhdamﬁey(ﬂ;ﬁaentsx)t ohvirside okl egritie2- (Zla@lctumsdﬁlﬁﬂmmmlfommxﬂde (436 ng,
5.18 mol) vvasiadtalgi:l bg (iﬁlon tirred forI go Q1n Hg gefor4 the m xture
was di | ut eBYWPH et BY" 'Pﬁj Nt Y R BETHRE A ASKAIGES Y PTAR P ganPE ‘Y Bict s wer e
1s washed Bidnbaferwbe @i endlFé®gstamedticanyd s paneli AFerasd PBatRg (Sotyent was
renoved in_vacuo and the product was eluted through an SPE tu%e (10g) with

hexanes? t o3y ReVHIEBEE-RFhiToRcvnoghemlloll Ee5agprole: GC/EI-MS gave m/z (re!.

5- Fl uor o- 354 hirget I e8e 56365 511:851 8804 ¢ tihy (swas lved in
N, N- di net hyI o?rnal{mkv}hldte]I g ?ﬁ?%aﬁd %? 4@yans43’e ?%2 )r'rgwl[.gg H&?}gﬁ)’ and 20
tetrakis (?Bltpﬁ}erﬁw(@hosphl ne) pal I adium (0) (179 nmg, 0.16 nmol) were added to
the solution. The reaction was stirred at 80 C for 3 hours. The reaction

m xture was cool ed to r| né’”dgl I5q &t on. %mﬁ%ﬁéﬁeﬁ]g‘ )QBQ&L%QM th ethyl

acetate, washed with ried over a Ium su ate and
sol vent was renoved i n vacua. B27

3-Fluoro-5-cyancbenzoic acid {2.5 g, 15.14 mmol ) was treated with a

5

solution of oxalyl chloride {30 mbL of 2.5 M in dichloromethane, 75 mmol} and a

catalytic amount of N, N-dimethylformamide. The reaction vwas stirred at ambient

temperature for 2.5 hours. The excess oxalyl chloride was removed in vacuo 10
2 afford 3-fluoro-b-cyanobenzoy! chloride.

Using tﬁe general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-
fluoro-8-cyanobenzoyl chioride and pyrid-2-yiamidoxime {2.076 g, 15.15 mmal, 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-

25 (2-pyridyl)-5-(3-fluoro-5-cyanopheny!}-1,2,4-oxadiazole: GC/EI-MS gave m/z (rel.
int.) 266 (M*, 81}, 267 (13}, 235 (5}, 132 {12), 120 {100}, 100 {18}, 90 (18}, 78
(35), 51 {20).



Silica gel chromatography using 5% ethyl acetate in hexanes agiy gegi241 ny
25 (869% of a white solid, 5-Fluoro-3-cyanothioethyl benzene (9 ng, 1.32
mol ) that was dissolved in water (3.0 m) and aqueous sodi um hydroxi de
(6M 3.0 nL) and refluxed for 12 hours. The reaction m xtur.e was..acidified
to pH 3 and extracted with ethyl acetate. The organic extracts were washed
with brine, dried 98 21 NOV 2005 over anhydrous sodi um sul phate and the

sol vent was renoved in_vacua. t el 1039 f. an off-white solid.
3- Chi or o- 5- cyanobenzoi 9"26’%’&‘%%%I%Rﬂﬁf”ﬁgﬁwg&é’%?aH%t%‘}[oxad’azo'e

3, 5-di chl orobenzoate (14.66 g, 71.5 nmogg zinc cyanide (5.04 g, 42.9 mol)
zinc (dust, 0.21 g, 3.21 mmol), [1,1 Bis(diphenyl phosphino)ferrocene]

di chl orapal | adi um(11), conplex with dichloragmethane (1:1) (1.3 g, 1.57
mol ) in NN-di et hyl f ormam de (70 41 & heated at reflux for 5 hours.
After cooling the reaction was di lyt2 hyl acetate and extracted
wth water and brine. Silica gel chl omy graphytrafforded 2.348 (17 %

met hyl 2-chl oro-5-cyanobenzoate. The internedi ate ester was treated with a
solution of sodiumhydroxide (7.5 nL of 4 N solution, 30 nmol) in nethanol
(50 mL) and sti PrideratS-Hugficbpanzois acidifa? Mure3fomel wauFeates et 8l vent was
renoved i n i i b t . ni c
ol ut 1 of wesraist AGteh EnbEY B8 mElo? 308 KB e B o & RS or ded
1.8 g (83%catdlytd ahbomiosBN.AdinodtkyIsaroiacidei dhe BeaChborveasbstirartbaoehizoi ¢ aci d

HO 20 A m xture of 1-b - 3-chl oro-5-f| uorobenzene (25.0 g, 120 nnol), zinc
Cyani do (8 455208 TG RUl e  (HALS SABgoaR RRETio el I vacue

(1, 1' Bi s(digheag-ahasphiioepbenicenetidéi chl oropal | adiunm(11), conplex with

di chl or onet hane (1: 1?_' (1.5 9 1.8 mml% i n NN-di net hyl f or mam de 5170 m) was
heated at refl u¥SiPgring 9RBeR! PIRCedyredBo ety trs's 8hded o xaEez¢es Jhed wi t h
ethyl chloro-5-fluorobenzoyl chloride and pyrid-2-ylamidoxime {314 mg, 2.3 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-propancl afforded 250 mg (32%) of

3-{2-pyridvyi)-5-(3-chloro-5-fluorophenyl}-1,2,4-oxadiazole: GC/EI-MS gave m/z {rel.

int,} 275{M™, 89}, 276 (14}, 277 (28}, 129 (26}, 120 {100}, 108 (7}, 80 {20}, 78
15 {31), b1 (14},

3-(5-Chloropyrid-2-yl}-5-(3-cyanophenyli-1,2,4-oxadiazole
B29

Cl\@(“\f@\
L ey
N A cN

N—0

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

20  cyanobenzoy! chloride (675 mg, 4mmol} and 5-chloropyrid-2-ylamidoxime {686 mg,
4 mmol) in pyridine {5 mL} were heated in a seated tube at 175 °C for 4 hours.
Standard work up and recrystallization from 2-propanoc] afforded 357 mg {32%] of
3-{5-chloropyrid-2-yl}-5-{3-cyanophenyl}-1,2,4-oxadiazole: GC/EI-MS gave m/z {rel.
int.}) 282 {(M*, 85}, 283 (14}, 284 {27), 156 (31), 154 {100), 112 {18}, 102 (30,

25 76 1{28), 64 (13},
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99 21 NOV 2005 acetate and extracted with water and brine. Silica gel
chromat ography afforded 15.99g (85% 3-chloro-5-fluorobenzonitrile. The
internediate nitre was treated with a solution of sodi um hydroxide (100 niL
of 10 N solution, 1 noll in 100 nL water and heated at refl ux 3ﬂg ﬁ%hours.
5 After this time the solution was cool ed and acidified withlé 3 rat ed
hydrochl oric acid. Extraction with dichioronethane and evaporation of the
solvent, afforded 15.148 (85% of 3-chloro-5-fl uorobenzoic acid.
3-Fiuoro-5-cyanobenzo ON acid (13. 74q,
78.7 mol ) was treat e %qggpd%l @% g%%”%hﬁ%ﬁ’dl%ﬁ %gé?éel at reflux for
2 hours. The excess thionyl chloride wam renmoved i n vacua and the residue
treated with 100 m dry nethanol to afford 13.6g (92% of nethyl
3-chl oro-5-fl uorobenzoate. A m rg of th t hyl
3-chl oro-5-fl uorobenzoate, zinc C e 8. , 15 72.3 rnrnol) zinc (dust.
235 ng, 3.6nrnol), 11,1 bis(di phenyl phesphi no)férrocenef
di chl oropal I adiun(l1), conplex w th dichloronmethane (1:1) (1.5 g, 1.8
rnrnoly in N dinethyl farmam de (70, m eflux .for 1 hour.
The rect | on wie"S T PUrrR ST End T BhsupERR e BT d HPIUERISR oh et hyl
acetatg. d\moBegail chRelEYD BB4 §\e® 28 bR N d- M EMpyAL-2ryvIamd ok rhé1 €0 8N
concentrated in vacua, to afford crude 20 nethyl 3-ch |oro- 5-cyanobenzo
at e. The 8rAiBEeHiHyITidRectl Btbysieherienans sarled ke et 24P S8 ol £ s ol ut i on
sodi gt edr P ub Ao ThorgliafiNiaPiih SbrockAl! HiBldkg dvdTRGNARA) 4350 ML)
at anbi ent tenperature tor ours. The solvent was renoved in vacua and
the resi GuB-fblicsemiridedtyl)rb-6- mydnoabemxé)t .2 dosadegdei & GOI-MS gavewas weshed

S I e e P LR

3- Chl'asob@zhydr azi de for Trlazole Synt heses 100 - 21 NOV 2005

3-(5-Fluoropyrid-2-yl)-5-{3-cyano-5-flugrophenyl)-1 ,2,4-0xadiazole

F
Fe”
R CN

3-Fluoro-5-cyanobenzoic acid (1.0 g, 6 mmol) was treated with a solution of

g

15  oxalyl chloride {12 mlL of 2.5 M in dichloromethane, 30 mmol} and a catalytic
" amount of N,N-dimethylformamide. The reaction was stirred at ambient
temperature for 2.5 hours. The excess oxalyl chloride was removed in vacuo to
afford 3-fluoro-5-cyanbenzoyl! chloride.
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-

20 fluoro-5-cyanbenzoyl chloride {1.1 g, 6 mmol} and B-fluoropyrid-2-ylamidoxime
{0.23 g, 6 mmol} in pyridine (& mL) were heated in a sealed tube at 175 °C for 4
hours, Standard work up and recrystallization from 2-propanol! afforded 0.41 g
(24%) of 3-{5-fluoropyrid-2-y!}-5-{3-cyano-5-fluorophenyl}-1,2,4-oxadiazole: GC/El-
MS gave m/z {rel. int.) 284 (M*, 100), 285 {16), 253 {2}, 138 {99), 120 (23}, 108

25 {16}, 96 (25), 82 {15), 657 {11).
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3-Ch | orobenzhydrazide A m xture of 3-chlorobenzoic acid (0.5 g, 3.19 mmol),
1, 3- diccycl ohexyl carbodiimde (0.72 g, 3.51 nmmol ), 4-dinmethylam nopyridi ne
(0.04 g, 50.32 nmol) in ethanol was stirred at anbient tenperﬂtw\ﬁzgug)r 1.5
hour. The white solid was filtered off and the filtrate dilut'ed with

di chl oronet hane (100 nlL). The organic solution was washed with 1 N sodium
hydr ogen sulfate (100 nm.), saturated sodium bicarbonate (100 nL), water
(100 mL) and brine (X0NE-Adyrop¥he 2-0)-FaBicoaphiaseyhds2 droediawver anhydr ous
magnesium sul fate and filtered. The ,o _filtrate was concentrated in vacuo.
The crude residue was dissolved in etRdfol O 5 m.) and treated with
hydrazi ne nonohydrate (0.46 nlL, 9,58 mml ). The resulting clear solution
was stirred overnight at anbi eny tj nper at » The reaction mxture was then
concentrated to dryness in vacu®s,SH ) (_chromat ography of the residue,
usi ng 3% net hanol in dichl oronet hanen-affordéd 0.29 g (53% of 3- 15

chl or obenzhydrazide as a white solid. EXAVPLE 4

3-(2-Pyridyl)-5:(3,5-dichlorophenyl)-1,2, 4-oxar i le B2 20 Nl A

m xture of 3, S’-smgctiﬁ‘ra&%ﬁ@%?b%ﬂegﬁrﬁl f8% i“b%s\{rﬁ'.“is”-b?f 182%%%‘?5"85‘?48% Tid-2-

yl am doxidi@nbden3dyOehtdfdTiRI7) mgNO A e dheard3 fidotdpyyia-DeaiasdihB (ggal ed tube
at 1 90 for 2 hours. After this time, the reaction m xture was added to

i ce col d 9. iabérmmel) pr exiighe &b el reereigdiedzolaeseatpidetubelat d 7ea$ ©614 ect ed by
filtrati i - j - |t
Hitratl ?{b&r%’?%ﬁ%&?ﬁg@(%nﬁ\é‘@ﬂfarl%@}%%rérnﬁgg%%ﬂw sh@tdd a& il LM gbpanol to

yield 2.
pyri dyl ) -fepahdb- aff @bk d@phariy By bi 3; - hucadpaielaf)-FHB-tGahopbEn(d)-1 GCAE - MB

gave V2. (el 198 T (M 38) 4 ATRAD 7800602 H5b (o, 147 (19

3- (2-'Ryri@dyl,)rdz (B cbbanpphenyie) - 47 2Z5)4-50xadi azol e 5 B3

3-(b-Fluoropyrid-2-y1)-5-{3,5-dimethoxyphenyi}-1,2,4-oxadiazole

B33
OMe
F
\@\(N\
NN OMs

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

15 dimethoxybenzoy) chioride {0.70 g, 0.5 mmol} and 5-fluoropyrid-2-ylamidoxime {78
mg, 0.5 mmol)} in pyridine (3 mL} were heated in a sealed tube at 175 °C for 4
hours. Standard work up, silica get chromatography, and recrystaliization from 2-
propano! afforded 94 mg {62%) of 3-{b-fluoropyrid-2-y1)-5-(3,5-dimethoxyphenyl}-
1,2,4-oxadiazole: GC/EI-MS gave m/z {rel. int.) 301 {(M~*, 100}, 302 {17}, 165

20 {41}, 137 (23}, 122 (27), 86 (15}, 77 (11}, 63 {12).
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c; Using the general procedure for the synthesis of 1,2, 4-oxadi azoles, 3-
chl or obenzoyl chloride (127 /rL, 1 mmol) and pyrid-2-yl am doxi medé137 ng, 1
mmol) in pyridine (1 mL) were heated at reflux for 4 hours. Stahdé¥dmork up
10 afforded 156 ng (61 9% of

3-(2-pyridyi)-5-(3-chlorophenyl)-1, 2, 4- oxadi azole: np 136-140 C, CClEl - M5
gave mz (rel. int.) 257 (M, 64), 259 (21), 227 (3), 120 (100), 111 (22),
90 (24), 78 (32), 75 Ba6)Melmbx{@0)d-2-yl)-5-{3-cyanophenvij-1,2,4-oxadiazole
3-(2-Pyridyl)-6-(3-nmethoxyphenvl)-1, 2, 4-oxadi azole Si 15 N-O Owve Using the
general procedure for the synthesis of B3% 4- oxadi azol es, 3-ani soyl

chloride (151 ~uL, 1 mml) and @%ri =2-yl am ime (137 mg, 1 mol) in
pyridine (1 m _) were heated at r‘%l\y\x{ﬁ\ r hpurs. Standard work up
afforded 200 ng (79% of =4 7T N

3-(2-pyridyl)-5-(3-nmet hoxyphenyl ) -1, 2, 4"5%adi azole: r np 96-99 C, GO/ El -M5 20
gave mz (rel. int.) 253 (M, 100), 223 (3), 179 (3), 135 (74), 133 (90), 92
(27), 78 (29) ’Us?iZg Qﬁ@beneﬁﬁ! ggrggéduré%r(t%%)gyni&%iszé% NN 8RR azoles, 3-
3-(2-Pyridyl)-5-(2-chl orophenyl)-1, 2, 4- oxadi azol e B5 Usi ng t he general
proceduse ftyanabeazey ehiveided78fma, @34 -roxatlizadd-esthoxypgriciZ-geoisoxirog (79
chloride (127 1 | ). an i d-2-yl am doxi nme 1 ).l R

pyri di ne or'}gnﬁ’)pm”?"égﬁ‘é)%%’éﬁd'g P?‘éfrﬁldx\'%?%gfqﬁohnr%.s é?%rtlu 4 g m&dﬁ’ N

af f orded 1hdumy Ft0hd3 Work3ud, Zilfey rgetiyhrontatéFZraphy Océraplee sk Jitizbiidn4rox adi azol e:
np 93-94 C, GC/ Hl - ave mz _(rel . jnt.) 257 (M, 76), 259 (26 227 (4),
139 t11), PIGreLEfEy" edpp '(‘ﬂl‘f‘?g"dd’f(32%'5"9%"(@55‘5"27%"?‘i@)c)’a%‘iprte‘z‘%". 10

3- (2- Pyri dyl2 a2ndadrbbiet f&amiameLive yphaey ide)lz7s dvoxadbazolse 189, 563 Usi ng

t he general éor ocedure for the synthesis of 1,2, 4-oxadiazoles, 3-
' 10 (B6}, 128 (7}, 107 {21), 102 (17}, 80 {12}, 64 (5}.

3-({2-Quinolinyl}-5-{3-cyanophenyl}-1,2,4-oxadiazole
B35

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

15 cyanobenzoyl chloride {68 mg, 0.41 mmol) and quinol-2-ylamidoxime {75.9 mg,
0.405 mmol} in pyridine {C.5 mL}) were heated in a sealed tube at 165 °C for 22
hours., Standard work up, recrystallization from ethano!, and solid phase extraction
{SPE) afforded 23.7 mg {20%) of 3-{2-quinolinyl]-5-{3-cyanophenyl.)-1,2,4-
oxadiazole. "H-NMR (CDCl3), 8§ {ppm): 8.62 (s, 1H), 8.54 (d, 1H}, 8.36 (d, 2H},

20 8.28{d, 1H}, 7.90 (d, 2H}, 7.80 (1, 1M}, 7.72 {1, TH)}, 7.64 (1, TH).
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(trifluoromethyl) benzoyl chloride (151 gL, 1 nmmoi) and pyrid-2-yl am doxi me
(137 is mg, 1 mnol) in pyridine (1 nm.) were heated at reflux for 16 hours.
Standard work up afforded 233 ng (80% of 71 NOV 2005
3-(2-pyridyl)-5-[3-(trifluoronethyl)phenyll-1,2,4- oxadiazole: np 116-118 C
GCIE( M5 gave nmfz (rel. int.) 2912 (M 81), 272 (7), 173 (6), 145 (25), 120
(100), 90 (20), 78 (23), 51 (11).
3- (2- Pyridyl) - 5-%-8-thiues-vahfoytorethdp X 3l BID b gardpihagyli-h 2, genxediakote
procedure for the synthesis of 1,2, 4-oxadiazoles, 3- fluorobenzoyl chloride
(122 /pL, 9 mol) and pyrid-2-yl ani doxiB®® (137 ny, 1 103 21 NOV12005 rnnol )
in pyridine (1 nmL) were heated at reflux for 16 hours. Standard work up
af forded 176 ng (73% of 3-(2- i - b5- (3 orophenyl ) -1, 2, 4- oxadi azol e:
np 88-98 C GC/EI-I\/S gave nlz (re~~N (M, 95), 211 (5), 120 (100),
107 (13), 95 (30), 90 (21), 78 (27), 19), %% (15). 5
3-(2-Pyridyl)-5-(3-nethyl phenyl)-1, 2, 4 oxadi azofe B9 Usi ng t he general
procedure for the s¥nt hesi s o oxadi a oI es, 3:tol ufﬁ%}? héorl de (264
$°n

pL, 2 mmot) and’ {99 *F%e%ﬁ@rﬁfa‘é‘?ﬁ%% 78 S)g" Bﬁ‘srﬂ%\?ﬁiﬂx (1 10 ni)

were heat e%dn’&b@ni&ﬁﬁhﬁl@nﬁb‘@@& @Qo%%@ﬂj aadb,%méro kN6 H My ridp.af f or ded
387 nmg (82% of 3-(2- 5g 3-toluoyl)-1, 2, 4-oxadi azole: np 127- 128 C

GC/ El - M5 gaiwvcfﬂ&meﬁaﬁ 5 gt 0)4@33mnocmm Ogine @252 2 werg ipated)in a1X@!6E68) |
117 (24 9) 7 6
20 e R el BB A e e il e 98

procedure éﬁﬁrdﬁehelfsgmﬁdﬂm%lﬁf 3132 More>sattiflap alnesthy thy ricepiit- Edyl chI ori de (150
NL, 1 mmol) and

wer e heat eﬂ"""l”ﬁp&%\é’!{' e7d4%lc{i‘% ag‘(f’)')él U@%éﬁ:gghhamis@a%é?ér%%%% %1 -

af f or degl 5$Hrrga (a,ia&%rémf 83192(spym dwbhé m}- napizwmw 1, 2, 4- oxadi azol e np
132-136 C El - MB gave int. (M, 75) 195 (5), 169 (88),

153 100), 139 t12), 127 105 (23 14), 51 (14
3 (o ﬁyr.éyl) 33 (i Fih AC oswéran%mmfw Al otibeeini1
837

y MeD
Oy,

5-Chloro-O-anisic acid {187 mg, 1 mmol} was treated with a solution of

15 oxalyl chloride (1.5 mL of 2 M in dichloromethane, 3 mmol) and a catalytic amount
of N, N-dimethylformamide. The reaction was stirred at ambient temperature for 2
hours. The excess oxalyl chloride was removed /n vacuo to afford B-chioro-2-
methoxybenzoyl chioride.

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

20 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-pyridyi}-5-{5-chioro-2-
methoxyphenyl}-1,2,4-oxadiazole. 'H-NMR (CDCli), & (ppm): 4.00{s, 3H), 7.03 (d,
J= 8.9 Hz, TH}, 7.42-7.47 (m, 1H}, 7.50 (dd, J=8.9 Hz, 2.8 Hz, TH}, 7.87 (ddd,

25 J= 1.4Hz, 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, TH).
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104 21 NOY29 N o CCF3 Using the general procedure for the synthesis of

1, 2, 4- oxadi azoles, 3- (trifl UO ornethoxy)benzoyl chloride (220 ng, 1 nmol),
and pyrid-2-ylamdoxine (137 ng, 1 mmol) in pyridine (1 m) V\@qngggﬁged in
a sealed tube at 200 C for 3 5 hours. Standard work up afforded 175 ny
(579 of 3-(2-pyridyl)-5-(3- (trifluorornethoxy)phenyll-1,2, 4-oxadi azole: np
86-88 C, GC/EI-Ms gave m'z (rei. int.) 307 (M+, 73), 277 (3), 222 (3), 189
(6), 161 (5), 120 (10Q-(2-Brid\2L3-i2BdirmelToxyphanyit)2,4-oxadiazoie
3-(2-Pyridyl)-5-(2,3-difluorophenyl)-1, 2, 4- oxadi azol e 10 B16 Using the
general procedure for the synthesis ofg:”f, 2, 4- oxadi azol es, 2, 3-

di fl uorobenzoyl chloride (124,uL, 1 mmol) angepyrid-2-ylam doxime (137 ng, 1
mmol) in pyridine (1 nmL) were heajed at™fQC for 16 hours. Standard work up
15 afforded 158 ng (61 % of 7% N )

3-(2-pyridyl)-5-(2, 3-difl uoropheny¥y %, 7 4Nexadi azol e; np 120-121 C
GC/El-M5 gave mz (rel. int) 259 (M, M9), 229 (5), 228 (4), 141 (11), 120
(100), 113 (26), 90 (27), 78 (34), 51 (17).

3- (2-Pyridyl) -Ba(Bmerkibh/beR AP Beah B2 Jrn% gmﬂmqkéz%%&% Lsibhen bhe

general procedure for the synthesis of , 4- oxadi azol es, 2, 5-
di f | uos obexaivydhieideolli denl( a22 Myin dichierahgthame pyrmrell 20§ lagetaloid apwepn87 ng, 1

mnol ) i “gpgg&.%@ﬁgggﬁ%mr &pREBLED A ad 00 S BOLmBbR AR QM Seratti@Rg9R5 d Wor k

up r"\ 10 orded

3- (2- pyri dylick- Dhg 2xdesdi ddalydcbiphdayt ds-rkpdyvéd ox ashazal affordn3120- 126 O;
GCJEI - M5 gave nizbérell. 'n.tdzy 259 (M, 91), 229 (5), 228 (4), 141 (13), 120
(100), 1¥83nqbeyvbegecy fﬁi",” 8 (27), 51 (14),

, Using the general procedure for the synthesis of 1,2,4-o0xadiazoles, the 2,3-
10 dimethoxybenzoyl chioride and pyrid-2-ylamidoxime {137 mg, 1 mmol) in pyridine
{1 mL) were heated at 115 °C for 17 hours. Standard work up and silica gel

chromatography afforded 120 mg [42%) of 3-{2-pyridyl}-5-(2,3-

dimethoxyxyphenyl}-1,2,4-oxadiazole.

3-{2-pyridyl}-5-{2-chloro-5-methyithiophenyl)-1,2,4-oxadiazole
15 B39

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

20 temperature for 2 hours. The excess oxalyl chloride was removed in vacuo to

afford 2-chloro-5-methylthiobenzoy! chioride.

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

25  gel chromatography afforded 250 mg (82%) of 3-{2-pyridyl})-5-{2-chloro-5-
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3-(2-Pyridyl)-5-(3,5-difluorophenyl) -1,2,4-oxadiazole 5 B18 Using the
general procedure for the synthesis of 1 2 4- oxadi azol es, 3, 5-

di fI uorobenzoyl chloride (1.25 ni, 10 mnol) and pyrid-2- yIIa'hNUIbid]U&TE (1.37
g, 10 mol) in pyridine (5 nm) were heated in a seated tube at 200 C for 4
hours. 10 Standard work up afforded 1.2 g (46% of
3-(2-pyridyl)-5-(3,5-difluorophenyl)- 1,2, 4-oxadiazole: np 115-119 C;

GC/ El - V5 gawglthlophéngl-1,d, toka@aole M'H-NIMR)(CDC2298 (pm): 2287( By, J£41 (9), 125
(13), 113_(30), 90 (19, (23), 15) . .

3-(2- Pyrl%é} 2(@ cy*d%c?pﬁ@r?y%? ‘T %Hﬁ _Gﬁad(daé 1S %3?1“2157 N %d"zt HE gener al
procedur e f80c§5 (&) Sy Resig) 0k ob, Ra%0Rdinz 8.6 %,, 3-x ﬂMaB(?EtEUﬁOYH] chl oride
(165 mg, 1 nrnol’) and pyrid-2-ylam doxine (137 mg, 1 mmol) in pyridine (1

m.) were heated at 100 C for 72 hours. Standard work up afforded 158 ny
(64% of 3-(2-pyridyl)- §l%ﬂéﬁ?é‘h@dﬁe@ﬁﬁnyw@mﬁﬂdx%cﬁ %&acswo enp 20 148-149 C
G/ El - gave mlz (rel. int.) 248 (I\/Hr 218 (5), 130 (6), 120 (100),
114 (9), 102 (28), 90 (26), 78 (37), (19) 51 130). 106 21 NOV 2A

3-(2-Pyridyl)-5-(3,5-dirnetho enyl) 4oxad|azole B23 oMe N-o dhle
Usi ng the general procedure f I_ 1 2, 4-oxadi azoles, 3,5 5

di met hoxybenzoyl chloride (200 Py, \,’Lomm yr| d-2-ylam d oxine (137 ng,
1 rnnmol) in pyridine (1 rnL) were heated at 100 C for 72 hours. Standard
work up afforded 210 ng (74% of

3-(2-pyridyl )-%Pbejﬂydémmﬁmmypﬁkﬁwg 110 e weadi gdke withp saWSed 48 C;

137 (36, SR Crdpsite ;g iien 2 R qibproRyethinsy P il 348 g8 1)
3- (2- Pyri ayNW-Binfe2n@itathadihios o The rydotiod, ﬁaﬂswxaﬂbaﬂaager at ambient
| 10 temperature. The excess oxalyl chioride was removed in vacue to afford 3-
phenoxybenzoyl chloride.
Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 3-
phenoxybenzoyl chloride and pyrid-2-ylamidoxime {137 mg, 1T mmol) in pyridine (1
mL) were heated in a sealed vial overnight at 110 °C. Standard work up afforded
15 118 mg (37%) of 3-{2-pyridyl}-5-{3-phenoxyphenyl)-1,2,4-oxadiazole as a white

solid.

3-{2-Pyridyl)-5-({3-benzoylphenyl}-1,2,4-oxadiazole
B41

20 3-Benzoytbenzoic acid {226 mg, 1.0 mmol} in dichloromethane {1.5 mL} was
treated with a solution of oxaly! chloride {1.5 mL of 2 M in dichloromethane, 3
mmol) and a catalytic amount of N, M-dimethylformamide. The reaction was stirred
overnight at ambient temperature. The excess oxalyl chloride was removed in

vacuo to afford 3-benzoylbenzoyl chloride,



825 Cl Using the general procedure for the synthesis of 1,2, 4-oxadi azol es,
2, 3- dichl orobenzoyl chloride {209 ng, 1 mml) and pyrid-2-yl am doxi me (137
ng, 1 15 nmmol) in pyridine (1 n.) were heated at 100 C for ?q @gprs.
Standard work up afforded 236 ng (81% of 3-(2-pyridyl)-5-(2, 3-d

i chl orophenyl ) -1, 2, 4- oxadi azole: np 128-133 C, GCIEl -MS gave mz (rel.
int.) 291 (MW, 66), 293 (43), 256 (6), 173 (10), 145 (11), 120 (100), 90
(19), 78 (27)Usibd thd4knerai procedure for the synthesns of 1,2,4-oxadiazoles, tne 3-

3-(2-Pyrid 3-chloro ano n oxadlazol 107

37 Gh of obB Y IRRRHAAN S EerTE FORBE NPT T onddr Tlas BT AR a

sol uti onpnf v@éﬁré'ﬁé‘até&ﬂhoé Lelged 1Q) FerQhnLapt Mict, d@hbguoeihangng 25 mcl ) and
a catalytic anount of NN-dirnethylformarni de. The reaction was stirred at

anmbi ent Tittegtiper drengh filige gelswibutishlorpmetexese séfossed yPO eng 6§ dechas <r enoved
0 vagu" Lo. 81 6010: Sachlier S exagsbenzey . GalowLde. Rk dpe.gRneral

proceéurgy he syn SI'S oxadlazoles

chl or o- S{Wa}nOBEBSZQNIﬂ-{)hBCBS e, B 8oF3 idtt, 2Hy) aru:dmmrm, €682 HD Mol , 1
eqU|vaIent 5¥Mod ne (5 were heated in a sealed tube at 175 C for 4
hour s. 7QOJH‘éH@ ¢t? Y8t ATl i zati on from 2- propanol afforded 250

nmyg (19% of 10 3-(2-pyridyl)-5-(3-chloro-5-cyanophenyl)-1, 2, 4- oxadi azol e:

GC/ El - M5 gave m z ( refz-pyridil)-5- (228r2:rr(dvﬂ_wmétﬂgiypf%%zil](‘ilﬁ)!lrm?a%‘i]ezém%) 251 (4),
136 (10), 120 (53), 100 (10), 78 (15& 51 (6). 3-(2-Pyridy!)-5-(3-f

| uor o- 5- cyanophenyl ) - 1, 2, 4- oxadi azol eB4827 15 CN 3- Fl uor o- 5- cyanobenzoi ¢
acid (2.5 g, 15.14 nnDI ) was treated with a solution of oxalyi chloride
(30 rnL of 2.5 Min diehlororn ne, 75 |) and a catal ytic anmount of
N, N- di et hyl f or mam de. The reactd red at anbient tenperature for
2.t hHgurs. The excess oxalyl chloride-aas ref¥ed in vacua to

2-Bromio-5-methoxybenzoic acid (231 mg, 1.0 mmol} in dichloromethane
{1.5 mL) was treated with a soiution of oxaly! chloride (1.5 mL of 2 M in
dichloromethane, 3 mmol) and a catalytic amount of M, N-dimethylformamide. The
reaction was stirred overnight at ambient temperature. The excess oxalyl chloride

15 was removed in vacuo 1o afford 2-bromo-5-methoxybenzoyl chloride.

Using the general procedure for the synthesis of 1,2,4-oxadiazoles, the 2-
bromo-5-methoxybenzoyl chleride 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 147 mg {44%)

20 of 3-{2-pyridy!}-B-{2-bromo-5-methoxyphenyl)-1,2,4-oxadiazole. 'H NMR (CDCla), &
{ppm}: 8.85 (d, 1H), 8.24 (d, 1H}, 7.88 {m, TH}, 7.65 {m, 2H), 7.47 (m, TH),
6.99 (m, 1H), 3.89 {s, 3H).

3-{2-Pyridyl)-5-{2-chloro-b- (trifluoromethyliphenyf}- 1, 2,4-oxadiazole
B43

25 =0 3
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20 afford 3-fluoro-5-cyanobenzoy! chloride. Using the general procedure for
the synthesis of 1,2,4-oxadi azoles, the 3- fluoro-5-cyanobenzoyl chloride
and pyrid-2-ylamd oxime (2.076 g, 15.15 mml, 1 eqU|vaIent)2qmmmeEd|ne (5
m.) were heated in a sealed tube at 175 C for 4 hours St andar d up and
recrystallization from 2-propanol afforded 1.5 g (37% of 3 25
(2-pyridyl)-5-(3-fluoro-5-cyanophenyl)-1, 2, 4-oxadi azol e: GCIEl -Mb gave m z
(rel. int.) 2623\(:61M+e 58(t0ifludt6heti3ben23b at ) i22433g( 12) mmi0in( 100) . 100 (18),
90 (18), 78 20 108 21 N u u 2005

3- (2- Pyri d91cjﬂ°5°rpsv@ﬁp AR m@rtcf@ﬁ%mha_Ls@uuowaar%ézbﬂadez%wv@it of

3 Cht or o- SoiypkahenZieth 6] § Y .2 SadhARDlo RS b ARt ed Wi th a S

sol ution of oxa)yl l'oride’ M'in dichloronethane, 1 1.5 nmol)
and a catdhyﬁhwfmnnmmﬂeoﬂhmrahdumEWHybﬁmemanthgthhenmmaﬁUemnemaswst|rred

t nbi t tu Th hi d
eovont | TR STRS A chiios e B T dar st e BT BRI Ee | Ui nat he

gener al prﬁ@;ﬁdwc@ngtﬁﬂ)ﬂdﬂﬂoﬂyd’m&}ﬁﬁl s of 1,2,4-oxadiazoles, the 3- 10
chloro-5-fluorobenzo¥ chloride and pyrid-2-yl am doxi nme (314 , 2,3 mol, 1
%

equi val ent) in 'p§rs dheeengahprpcoiie faelieeyniiesis @fehAZe%rc'ﬁa@@zce\Qs 62c for 4

hour s. r f f,orded 250
ng (39% O?Hﬂgﬁ ?é%{/‘}rﬁl %Fﬁ@%@%?@?@%éﬁ hgljrq%%heny Ogﬁgﬁﬁox d| azol e:

GC/ El - M5 gaveclivirzpyridihe {1 mif wWer@ hBételd,in 8BeplcdAbal(de)nigia7at (BOYC. 129 (26),
120 (100 20) 8 5 1).,. 51 (14).. ..

3 (5 P SR BgF Pogremubton BRahd Fiss Sebtglidenosrmenserl e o ek ng 1 he
gﬁlner a{j pr ggedug @415%} o}fme(zsgmdwfﬁ s2-6flodo- gwlﬂ’ﬁQTé%‘l’hgtbQ!}ﬂ%nyﬁé-g%@,@yanObenz0y|

¢ Orl e ( oxgdigzgdle arr,ngobe)lgeagohdS ’%I N(r?nraopé'rc':m o {gpr%gn OEE(7I {rge’ 1(H} 8 Srgis, 1H}

8.25 {d, 1H), 7.89 (m, 1H), 7.78 {m, 2H), 7.50 {m, 1H).

3-(2-Pyridyl)-6-(3,4,5-triftuorophenyt)-1,2,4-oxadiazole
15 B44

3,4,5-Trifluorobenzoic acid (0.176 g, 1.0 mmol} in dichloromethane {1.5 m)
wa: treated with a solution of oxalyl chloride {1.5 mL of 2 M in vichloromethane, 3
mmol) and a catalytic armount of N, N-dimethylformamide. The reaction was stirred

20  overnight at ambient temperature. The excess oxalyl chloride was removed in
vacuo to afford 3,4,5-trifluorobenzoy! chloride.

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

25 up and silica gel chromatography {with 10-30% ethyl acetate in hexane) afforded
18 mg {5%)} of 3-(2-pyridyl)-5-13,4,5-triflucrophenyl}-1,2,4-oxadiazole as a white

solid,
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4 mmol) in pyridine (5 rnL) were heated in a sealed tube at 175 C for 4
hours. Standard work up and recrystallization from 2-propanol afforded 357
ng (329 of 3-(5-chloropyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e:
GC/ El - M5 gave nmhz (rel. int.) 282 (M, 85), 283 (14), 284 (27), 156 (31),
154 (100), 112 (19), 102 (30), 25 76(28),64(13). 109 _ 21 N% W
3-(5-Fluoropyrid-2-yi)-5-(3-cyanophenyl)-1 , 2, 4-oxadi azole B @N Usi ng
t he general procedure for the synthesis of 1,2, 4-oxadiazoles, 3 5
cyanobenzoyl chloride (8(&34ridyii-8-(2,mbutijlvandh&wiit U dpyedidzdeyl am d oxi ne
(059, 3.2mnol) in pyridine (5 nL) e heated in a sealed tube at 175 C
for 4 hours. Standard work up and remfﬁ/ allization from 2-propanol

af forded 370 ng (43% of F

3-(5-fluoropyrid-2-yl)-5-(3- cyan)d- 1, -oxadi azol e: GC El -Ms gave niz
(rel. int.) 266 (Mr, 100), 267 (&), ™4 114 (8), 102 (19), 96 (22),
76 (17), 57 10 (8). no  f O F
3-(5-Fluoropyrid-2-yl)-5-(3-cyano-5-fl uorophenyl)-1, 2, 4- oxadi azol e B31 CN
3- Fl uor o- 5-cyanobenzoic acid (1.0 g, 6 mol) was treated with a sol ution of
15 oxal yl chl orZ.8e8-(iflugrnlbehzqalc Beil (TAGdhah] oroekmasieeatgd witipe solwidn #f

catal ytic amunt,  of . N.N-di for.mam d he teaction s.stirre
anbi ent ° tgﬁn%gr%htl%r}deewﬂil)%r %ﬁ#%&}ﬂsgtgﬁﬁéoﬁitgég% o>r<“arT“§'/'? ar&%ré%raﬁtagé{“\:/\/g?%ﬁl ﬁmved

i n vacuo t of Nglidometh3drimudniae S-Tegasbritnoyks etidred ktlembldsit ngnpbangerier ab
procedure for the synthesis of 1,2, 4-oxadiazqoles, the 3- 20
f 1 uor o- 5- cPANBehBB FRCESAI BRIYENPTIE WP MBS 7 kefgo to afford 2,5,6-

5-f 1 uor opykhiiofsipbdieibs®. (0.93 g, 6 rnmol) in pyridine (5 nL) were
heated in a sealed tube at 175 C for 4 hours. Standard work up and
recrystal | i zat i &solutiomos the ispervidiale 2ef detitigowibenzoybatygrids and pyrid-2-

Vo gave!mn SRpafeRRlhd7 T GEMIPT A BRER BB Weskyfed i ARC S 50"
(23), 108 temperature for 0.5 hours. Silica gel chromatography afforded 151 mg (51%} of
N-1{2,5,8-trifluorobenzoyl) oxylpyridine-2-carboximidarmide.
A solution of A-[{2,5,6- trifluorobenzoylloxylpyridine-2-carboximidamide (50
mg, 0.169 mmol} in pyridine (0.3 mL) was heated at 115 °C for 17 hours.
15 Standard work up, and silica gel chromatography, afforded 9.5 mg120%) of 3-(2-
pyridyt}-5-12,5,6-triflucrophenyl}-1,2,4-oxadiazole.

3-13-Methoxyphenyl)-5-(Z-pyridyi)-1, 2, 4-oxadiazole

B8
o ”7/@
o o
N '{ OMe
20 Using modifications of the method of Shine et al., J. Heterocyclic Chem.

{1989} 26:125-128, a solution of picolinic acid {123 mg, 1 mmol} in pyridine {1
mb} was treated with 1,1'-carbonyldiimidazole {162 mg, 1 mmol) and the reaction
stirred at ambient temperature until the evolution of carbon dioxide ceased {30
rmin). The intermediate acylimidazole was then treated with 3-

25 methoxybenzamidoxime (166 mg, 1 mmol) and the reaction heated at reflux for 1
hour, lce cold water was added to the reaction mixture to precipitate the
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25 (16), 96 (25), 82 (15), 57 (11). 110 21 NQV 2005
3-(3-Fluoropyrid-2-yl)-5-(3-cyanophenyl)-12, 4- oxadi azole 632 N-o CN Usi ng
the general procedure for the synthesis of 1,2, 4-oxadi azol es? 1N 005
cyanobenzoyl chloride (107 ng, 0.64 mmol) and 3-fl uoropyrid-2-yl am doxi ne
(0.1 g, 0.64 nmol) in pyridine (5 rnL) were heated in a seal ed tube at 175
Cfor 4 hours. Standard work up, silica gel chromatography, and

recrystall f - r ri
T oA, e RieRancles o fordled JAsti (ARRAR ot o,

mz (rel. &ffird)826G (GBRA) 0153 {3-2@TheyRhenyIBS- (2000} y!) 1121,41@a@_ru_azmle),mmoz (19),
96 (17), 76

3- (5-Fl uor%é%% 8%%‘?‘@5 gpye &%“ﬁbt% MShEMy1 709 256 (AuT 49 dP% 53 ove ome

Using the @geneqalynr ageduse f1&r (4) heosynehesi@sofs il s)4- oxadi azol es, 3,5 15
di et hoxybenzoy) chi ori de 10.10 g, 0.5 mmol) and 5-fluoropyrid-2- yI am doxi me
(78 nmg, 0.5 mmol) in pyridin re heated In a seal ed tube at 175 C

for 4 ‘hours. Standard woHrR/| 2V§|qm_2)cay‘{j€1‘mﬂﬁnéwtggr%’fﬂﬂaméf’nd

recrystallization from 2- propanol aff@uged 94 ng (62% of
3-(5-fluoropyrid-2-yl)-5-(3,5-di rrethoxyphenyl) 1, 2, 4- oxadi azol e: GC/ El - M5

gave mz (rel. int.) 301 (M+ 100) 02 165 20 (41), 137 (23), 122
(27), 96 (15), 77 (11), 63 (12). {11 10 2005
3- (5- Met hoxypyrid-2-yl)-5-(3-cyano rhen | 4- oxadi azole B34 MeO N-O CN

Using the method of Korbonits et al., J. Chem. Soc. Perkin Trans. 1 {1982)
.* 759-766, a mixture of ethyl salicytate {200 mg, 1.2 mmal), pyrid-2-ylamidoxime
10 (82.5 mg, 0.6 mmol), 21% sodium ethoxide {19.4 mL, 6 mmol) in ethano! (12mL}
was heated at reflux for 16 hours, After cooling, the reaction mixture was diluted
with dichioromethane {50 ml) and washed with water and saturated sodium
hydrocarbonate. The organic layer was dried with sodium sulfate and concentrated
/n vacuo. Recrystallization fram diethy! ether afforded 15 mag (5%) of 3-{Pyrid-2-
15 yi}-5-{2-hydroxyphenyl}-1,2,4-qgxadiazole.

3-(2-pyridyl}-5-{5-chloro;2-hydroxyphenyl}-1 ,2,4-oxadiazole
B47

in a similar fashion, methyt 5-chloro-2-hydroxybenzoate (372 mg, 2 mmol},
20 pyrid-2-ylamidoxime {137 mg, 1 mmol}, 21 % sodium ethoxide (32.4 mL, 10
mmol} in ethanol (20 mb) were heated at reflux for 16 hours. Standard work up
and recrystallization from diethy! ether afforded 14.2 mg (5%) of 3-{2-pyridyl}-5-(5-
chioro-2-hydroxyphenyl)-1,2,4-oxadiazole.

3-(2-pyridyl}-5-{2-aminophenyi}-1,2,4-oxadiazole
25 B48
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Usi ng the general procedure for the synthesis of 1,2, 4-oxadiazoles, 3 5
cyanobenzoyl chloride (79 ng, 0.47 nrnol) and 5-net hoxypyri d-2-yl am doxi ne
(79 ng, 0.47 mmol) in pyridine (2.5 nL) were heated in a sealed tube at 175
C for 4 hours. Standard work up, silica gel chromatography, a??NUVZ%S
recrystallization from 2- propanol afforded 59 ng (45% of

3-(5-net hoxypyri d- 2-yl)-5:(3-cyanophenyl )- 1,2, 4-oxadi azol e: GC El - M5 gave
mz (rel. int.) 278 (M, 1001, 279 (16) »N150 10 (56), 128 (7), 107 (21), 102
(17), 80 (12), 64 (5). 3-(2-Qin yI) 5- yanophenyl ) -1, 2, 4- oxadi azol e
835 CN Using the general procedune, ok nt hesis of 1,2, 4-oxadi azoles, 3
i s cyanobenzoyl chloride (68 ng, 0.41w~wwol) and quinol -2-yl am doxinme (75.9
ng, 0.405 nmol) in pyridine (0.5 m-) mere heated in a sealed tube at 165 C

for 22 hours. Standard wor recry ation fro hanq| , and solid
phase extract i'$i"g f’“@gﬁ—f CaHP‘F%F’BE‘d"’?é”? ’? 9%)@5396'?3’3 oA 3 A" Bharrd

3- (2-qui ngl,ynyi9d7sp 2(33313‘7@-@(?!@98%1)@1@ &f %‘at&&‘%ﬁhﬁ)&fﬂe@%ﬂ?’h%’vm&%kﬁ) 8
(ppm: 8.62 (s, 1 H), 4 (d, 1 H, , 7.90
(d, 2H), wrﬁiiﬂ(vﬂamlmomne ('/1372719{1 nlmpij m gyring {1 mL) Myas Hegzedpat NP VC 2005
3-(3- chlo r|f or t I I 3- )+ 1, 2,.4- oxadi azol e
S NEAE USfILeE Ccﬁﬁg %n'%%aﬁ ‘gnpr%"é%:( ﬁ‘?‘éé & ‘f’HgEDQY)’q h%Js L4y

1, 2, 4- oxadlca%ﬁ&rﬁsthaﬁeEn@mbbemﬂyhatﬁalaﬁﬂlsﬂmréﬁﬁ m;urﬂh‘qverdﬁ'ﬁfﬂo)waeé]d
3-chl or o- 5- trifluorornethyl pyrid-2- ylam doxinme g 0.403 nmol ) in
pyri di ne (Be8gaAn)c! ﬂé?’ewﬁ%éif'g oyef spdiyrm sulfetey fijsgre, tthi%‘ghé"fcérgei?”ﬂour s,

~Standard wekdentRra# vaelibd H@Bay%ean%.aﬁ%noa,e&ﬁﬁ’%}heraa‘ﬁ‘o%&eds%5"% My (33% of
3-(3-chloro-5-trifluoronethylp -5- (3 cyanophenyl ) -

, 2, 4- oxadi 86! ef 3« oyl w@a@)mo@@mérfw%oa@twle 1H), 8. 57 (s, ,a1lH),
849(q 1H, 8191s, 1 H, 7.92 (d, 1 H, 7.72 (t, 1 H. 3
(2- pyrbdyl) - 5- (5- chl or o- 3 agfRanyBheWhihogherdiydr, 2XAk A7 o

HN
(LN
— N
N ,‘:1._ 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
15 hours. Work up afforded 138 mg {51%) of 3-{2-pyridy})-5-{2-aminophenyl)-1,2,4-

oxadiazole,
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837 Cl 5-Chloro-0-anisic acid (187 ng, 1 nmol) was treated with a solution
of 1s oxalyl chloride (1.5 nL of 2 Min dichloronmethane, 3 nmol) and a
catalytic amount of N, 1V-dirnethyl formam de. The reaction was jsit ¥ #% at
anbient tenperature for 2 hours. The excess oxalyl chloride was renmoved in
vacua to afford 5-chloro-2. nethoxybenzoyl chloride. Using the general
procedure for the synthesis of 1,2,4-oxadiazoles, the 5- 20

chl or o- 2- met hoxybenzoyl chl @-%h%‘?oﬁ{éﬂ !@34[1' ?ngm}’i gqug)gxggdél?»? ng, 1 nrnol)
in pyridine (1 n) were heat ed at 1 hours. Standard work up, and
silica get chronatography afforded 4@5@9 (170/c) of
3-(2-pyridyl)-5-(5-ch(oro-2- nethoxyphenyl) - 1 . 4- oxadi azol e. 'H NWR
(CDCla), 8 Ippm: 4.00(s, 3H), 7.03.1d, J 9 Hz, 1 H, 7.42-7.47 (m 1

H, 7.50 (dd, J = 8.9 Hz, 2.8 Hz, 587( d, 25J=14Hz, 7.4 Hz,
8.2 Hz, 1 H), 8.22 (d, J = 8.2 Hz, , d J=2.4H, 1H, 884
(m 1 H. 113 21 NOV 2005 3-(2-pyridyl)- O(2 3- dﬁmethoxyphe nyl)-1

, 2, 4- oxadi azol e B38 "Mk 2, 3-”i net hoxybenzoic acid (182 ng, 1 mml) was
treated with g ﬁ’%fﬁe' &ece ure§o@a@h\yet ghl prode chinp, ﬂ‘se@‘} 67:46384633, a

di chl or orret hane, and a catal ytic anmbunt of N-di et hyl f or mam de.
The react soutiomsf §thr¢medc€avlpan@mer612@ arpér étrnmei ﬁ@loleenmtﬁm@ wdhe excess

R e kel 3 S EITBY Eftaflay BRI 128 [dheh Bn i d TR RORIRER O

chl ori de. ener al proc
2, 4- oxadi g sial itheflﬂx 3or 40 hdufmtﬁ@a(yxbenwhs cr;rhﬁrotmnded andl the solvent

pyrid-2-yl am doxi ridine were heated at 115
D o 17 HEB O o I B A Pt aie e SPGB ARy L ded 124

My (429 ehyBadetaRVdtichibd 38-rhg (8%) G TRBRANYPEPREOANI N pdridin 4-AKad-azol e. 15 C
10 oxazole as a pale yellow solid. 'H-NMR [CDCls), & {(ppm): 8.62 {d, 1H), B.35 (s,
1H), 8.15 {m, 1H), 8.00 (m, 2H), 7.80 (td, 1H), 7.42 im, 2H), 7.23 (m, 1H).

2-{3-Bromophenyl}-4-{pyridin-2-yl}-1,3-oxazole

B51
7 \ N@
N \ O Br
15 In a similar fashion 2-bromozacetylpyridine (500 mg, 2.5 mmol} and 3-

chlorobenzamide {1.23, 6 mmaol} in toluene {10 ml) was heated in a sealed vial at
reflux for 60 hou:;s. Work up and silica ge! chromatography using a gradient of
hexane to ethyl acetate afforded 50 mg (7%} of 2-[3-bromophenyil-4-Ipyridin-2-y!}-
1,3-oxazole as a white solid. 'H-NMR {CDCl3}, & (ppm): 8.80 {(d, 1H), 8.34 (s,

20 1H), 8.30 (t, 1H), 8.00 (m, 2K}, 7.80 (1d, 1H), 7.860 (dd, 1H), 7.35 (1, 1H), 7.23
{m, 1H).

2-[3-cyanophenyl)-4-[pyridin-2-yi}-1,3-0xazole
B52



3-(2-pyridyl)-5-(2-chl oro-5-nethylthi ophenyl)-1, 2,4-oxadi azole B39 5Me

2- Chl or o- 5- net hyl t hi obenzoic acid (182 ng, | mvol) was treated with a

sol ution of oxalyl chloride (1.5 nL of 2 Min dichloronethaqp1N§vgmpl) and a
catal yti c amount of NN-di net hyl formam de. The reaction was stirred at

anbi ent 20 tenperature for 2 hours. The excess oxalyl chloride was renoved
in vacua to afford 2-chl oro-5- nethylthiobenzoyl chloride. Using the general
procedure for t I 0

chl or o- 5-rnet hyAI:lerh éeﬁﬁgy bgﬁl Hr”%c? i rr)])a/ﬁ %ﬁg %2%16%%%{?@ rIF(‘gl ¥ 079,

mml) in fperQ[UaﬂfIEZI(IG_ cyhnideveT B2 h@atOeﬁS atdeILBm T N- dirnelﬁ!ylfmmasmc@ﬁamdar d wor Kk

lél)p( gngyf: lj‘lﬂyl(é? t[éeazeégxgmh?%lg%%ﬂgr %Eg,k% E%%@H a%%%enpéd vern /?ght at 80°C.
met hyl t hi ophgayid wér@uﬁaﬁ%@ﬂi%b@ap%ﬁ%eﬁ@@g @2 @] 6@@@3 cy%n@ﬁﬁerﬂﬁi;r J
2,4Hz, 8.2 Hz, 1 H) 40-7 .2

Hz, 1 H )4-lyrbn-geyli-3. &o@znier&e a Whi soid zéH(l\tMH {CDCh} 28 @pmﬁ %06 {F-‘Iz 1 x H

), 8.85 (rpy 1118% s, 1&)(253# éjyﬂ g&%?%rﬁ FRCY: Wé“){hﬁi 718{)% 4%6‘9'@?9' e 5 840

3- PhenoxybenZoi'c aci d was treate sol ution’ of
oxal yl chl orj,daz2@imb 1M}, of 2 Min dlchloronethane, 3 mol) and a catalytic
anount  of NN-dinethyl fornman de. The reaction was stirred overnight at
anbient to tenperature. Tgﬁpgfcess ved in vacuo to

|
afford 3- phenoxybenzoyl YegReye ri%f%ét['ﬁ‘g'dg@h'é’?‘amp?’i%88ure for the

synthesis of 1,2, 4-oxadi azol es, the 3- ggidgenoxybenzoyl chloride and
pyrid-2-ylarnidoxime (137 ng, 1 mmol) in pyridine (1 niL) were heated in a
seal ed vial overnight at 110 C. a dard up afforded 15 118 nmg (37% of
3-(2-pyridyl)-5-(3- phenoxyphenyI)H% zole as a white solid.
3-(2-Pygidyl)-5-(3- benzoyl phenyl) 2, M4Dxad|d%ble B41 20 3-Benzoyl benzoic
acid (226 ng, 1.0 mml) in dlchloronethane (1.55 nmL) was

A stirred solution of pyridine-2-carbohydroximoyl chioride {300 mg, 1.8
mmol) and 3-hydraxyphenylacetylene {760 mg, 6.4 mmol) in & 1:1 mixture of
THF/CHzCl2 (10 mL) at O °C was treated with triethylamine (2 mL, 1.45 g, i5
mmol). The mixture was allowed to warm to room temperature overrtight. The

15 solvent was removed in vacuo. The residue was dissolved in dichloromethane,
washed with brine and dried over anhydrous sodium sulphate. Removal of the
solvent /n vacuo followed by trituation with 10% ethylacetate in hexane afforded

200 mg {44 %) of B5-[3-hydroxyphenyll-3-[pyridin-2-yl]-1,2-0xazole as a beige solid.

5-[3-cyanophenyl]-3-[pyridin-2-yI]-1,2-oxazole

20 Bh4
4
. \ \ 1}
R CN

A mixture of 5-[3-triflucromethanesulfonylphenyl]-3-[pyridin-2-yl]-1,2-oxazole
(98 mg, 0.26 mmol), KCN {230 mg, 4 mmol}, NiBrz(PPha}z {52.4 mg, 0.07 mmol),
and PPhz {42 mg, 0.16 rmmol} in acetonitrile {1 mL) was treated with zinc powder
26 {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 ethy! acetate
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treated with a solution of oxafyl chloride (1.5 mM of 2 Min

di chl oronethane, 3 mmol) and a catal ytic anmount of N, N-di met hyl f or mam de.
The reaction was stirred overnight at ambient tenperature. 2 euﬁcess
oxal yl chloride was renpved in vacua to afford 3-benzoyl benz slN HiGr i de.
115 11 NO 7"L Using the general procedure for the synthesis of

1, 2, 4- oxadi azol es, the 3- benzoyl benzoyl chloride and pyrid-2-yl am doxi ne
(137 N, 5 [ ¥ro 8 182 ial.peyerni ght
(137, 19 21Tk 8 (B e 3o R R ee

di chl or oswdithane) afforded 200 ng (61 1,') of 3-(2 5

pyridyl)-5-(3-benzoyl phenyl)-1, 2 4- oxadi azole as a white soI i d "H NWVR
(eoa:), 3 (ppm: 8. ' 8.23 (d, 1
H, 8.07 (m 1H, 7. 88§’q2 ﬂyé’g%“” ﬁ%’é%hwt ‘43'3?2("@
3-(2-Pyridyl)-5-(2-brono- 5 met hoxyphdd®a ) - 1. 2, 4- oxadi azol e B42 Sr 110 Dwe
2-Brorrio-5-nmethoxybenzoic acid (231 ny, 1, 0 mml ) in dichloronmethane (1.5
m.) was treated with a solutio oxal yl loride (1.5 nL of 2 Min

di chl oronet hane, 3 rnnol) and asgatag yir unt of N, N-di net hyl f or mam de.
The reaction was stirred overnight atNanbieft tenperature. The excess
oxalyd chloride 15 was renoved in vacuaito afford 2-brono-5-nmet hoxybenzoyl
chloride. Using the general procedure for the synthesis of

1, 2, 4-oxadi a { XY, y | o

pyrid-2-yl am{%ﬁthe‘%@ %diurgggg%mriﬁﬁr% QI "5)‘?5[}29 P%@ 0(1'9% a"\%Claizrsef’L‘%eat ed in a
seal ed vie46 cn/emlntugdmf &tcybmﬁpﬁjdn& sﬁndand mm«nmp |amderhamctlr{5tmtim~bhr ough
silica gel hl or o orded 147 449 2Q . of

3-(2- pygfrai'f%j gt 50@}1%6%?:@9 éy@tﬁ@n@f‘}" 1878 if a’cﬁ’%&(’g’.‘emH NMVR ( CDCL3),
5 (ppn')tenﬁjegﬁufedforl‘l hb:ur 8Aﬂér (I'ﬁts tlﬁhel,‘ih,soﬁ.!-tlaﬂ df B-cHlorbenZh@azitenio A g, 7. 47
(m 1 H Q 3- 2-Pyr|dylz 5-(2-chl oro- 5-

(trif¢ uof @r@ﬂf@l ')" rﬁﬁ*é‘ﬁ??')w ‘T'-)Zwﬂs G4dert apdthe regighing solution heated at reflux

for 3 hours. The reaction mixture was concentrated /n vacuo, and the resulting

yellow solid {100 mg) dissolved in toluene {2 mbL}. The mixture was heated at 17b
°C fur 3 hours and then stirred overnight at ambient temperature, Evaporation of
the solvent /n vacuo and silica gel chromatography using 1% methanol in

15 dichloromethane afforded 29 mg {11 %) of 3-{2-pyridyl}-5-(3-chlorophenyl}-1,2,4-

triazole as an off-white solid.

3-{2-Pyridyl}-5-{3-iodophenyl)-1,2,4-triazole

Bb6
g ! NYQ
=N" W |
NN,
H
20 In a similar fashion, 2-cyanopyridine (0.15 mL, 1.53 mmol}, sodium metal

{(10.5 mg, 0.46 mmol) and 3-iodobenzhydrazide {0.40 g, 1.53 mmol) afforded,
after work up and chromatography, 210 mg (40%]) of 3-(2-pyridyl}-5-(3-
iodophenyl)-1,2,4-triazole as a white solid.

EXAMPLE 5
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G 25 CF3 116 21 NOV 2005 2-Chlorc-5-(trifluoromethyl)benzoic acid (224 ny,
1.0 mol) in dichloronmethane (1.5 nL) was treated with a solution of oxalyl
chloride (1.5 nL of 2 Min dichloronethane, 3 nmpol) and a catal ytic anount
of N, N- dinethylformam de. The reaction was stirred overni ght ?gNﬁqpé nt
tenperature. 5 The excess oxalyl chloride was renoved in vacuo“to a rd
2-chloro-5- (trifluoronethyl) benzoyl chloride. Using the general procedure
for the synthesis of 1,2, 4-oxadiazoles, the 2-

chloro-5- (trifluoronglihyhdBenamd 2 &hlnrd-dprpde M-t &, 2-0xkartslexi me (137 ny,
1 mmol) in pyridine (1 m.) were heated in a sealed vial overnight at 110
C. zo Standard work up and filtrati onBPArough silica gel (with

di chl oronet hane) afforded 136 ng (42% of CN
3-(2-pyridyl)-5-(2-chloro-5-(trifluoronethyl)phenyl)-1,2,4- oxadi azole as a
bei ge solid. 'H NVR (CDCla), &fpgmy 8.87 1 H, 856 (s, 1 H, 8.25
(d, 1 H, 7.89 (m 1 H, 7.78 (m A 1 H. 3-(2-Pyridyl)-5-(3,4,
5-trifluorophenyl)-1, 2, 4- oxadi azol e 15 3,4,5-Trifluorobenzoic acid
(0.176 g, 1.0 mmol) in dichloronmethane (1.5 nL) way treated with a solution

of oxalyl chlqgride (1.5 rnL of 2 M,n clich(or ane, .3_mol) and a

catal ytic arm%hf‘fscﬁﬁe RRE @ e RPVIRYF Heat Iﬂ@.‘gof‘ﬁf@eﬁg‘gé i 'GH" 3\@957 "s”t"i‘cf}g'é‘d 20
over nightgalio@riteie HRPES Makifeatd@itBXE BpshoB¥Rt Nk chldkigs iigies was 7 egoved in
vacua to afford 3,4,5-trifluorobenzoyl chloride. Using the general procedure

for the symeHesidsthefmixtze stisradOapiiuees, ThReolveny wastremored iobeaveoyid chl or i de
o Senl cd p iR kdia AFsd el U SRl ol i PHS A OUe elor @€ et =0 1
chr omat ogreapddy yniet bn dthod(aretshlyéreatet2i Bourn an@2@FE). Aftkordedmel Sherg (5% of
‘;’i(?Z_ Pyr Irg¥é36n5ﬁ1§x?%bé’ v%_a; f:":aﬂ;l'e %E}gqugglbgﬁtlﬁe%‘io%e ﬁr?g%c%oql giligas ggl white solid.
10 chromatography using a gradient of 20% to 75% ethyl acetate in hexane afforded
674 mg (86%) of 3-{5-methyl-pyrid-2-yl}-5-(3-cyanophenyl)-1,2,4-oxadiazole: 'H-
NMR (CDCla}, 8 {(ppm}:08.62 {s, 1H), 8.60 {s, 1H), 8.51 {d, 1H), 8.12 (d, 1H},

7.90{d, TH), 7.72 (1, 2H).

3-15-Cyano-pyrid-2-yl)-5-{3-cyanophenyl}-1,2,4-oxadiazole

5 B58
oN
NCH(f?ia(“7zl:f>
Lo .
N R
N-O

Method A: In a similar fashion, a solution of 5-tert-butoxycarbonytpyrid-2-
ylamidoxime {89.5 mg, 0.38 mmol) in dichloromethane {5 mL) was treated with 3-
cyanobenzoyl chioride (64.9 mg, 0.39 mmol} and stirred 2 minutes at room

20 temperature. Saturated sodium bicarbonate (1 mlbL) was added and the resulting
mixture stirred vigorousty for 30 minutes. The mixture was passed through an EX-
TUBE {3 mL} and the product was eluted with dichloromethane {25 mbL). The
organic wash was concentrated in vacuo, and the intermediate dissolved in AL/V-
dimethylformamide (2.5 ml). The solution was heated in sealed tube for 21 hours

25 at 120 °C. After this time, the reaction mixture was added to ice cold water and
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21 NOV 2005 3-(2-pyridyi)-5-(2,5,6-trifluorophenyl)-1, 2, 4-oxadi azol e B45
2,5,6-Trifluorol benzoic acid (176 ng, 1 nmol) was treated with a sol ution of
5 oxalyl chloride (1.5 nL of 2 Min dichloromethane, 3 mmol) and a catalytic
anmount of N, N-dinmethylformanmid e. The reaction was stirred at anbN®higs
tenperature for 16 hours. The excess oxalyl chloride was renoved in vacua
to afford 2,5,6- trifluorol benzoyl chloride. A solution of the interrredi ate

2,5, 6- t“Jg WAQ ﬁs'ie EQ A5 ARG P Icﬁ%%ét@@%@xﬁéﬁ#&ﬁ?&

ITTI’]O|) in was stirred at anbi ent
hours. Sidfi t@%gel BMrmmtmnaphly hakdrar slédtdadH T 102 OLISA%DET 3NBIté2, 5

6-trifl uorobenzoylJ e- 2-car boxim e. A solution of N[(2,5, 6-
N o R T e A G R AN A g
pyridine (O. 3m@{hoa\@s Apat@ck ot slééyg;m:&p,rw.d%iarh%me t%r%a@wg@sdnmnk up, and
silica gel chromatography, afforded 0% 3-(2-

pyri dyi ) - Lyanapegzey ichiqisieod§ R men - §851W@il4aft§ix1al@ﬂad@11@e (175 mg, 1.73

3-(3- Met hmmﬂ%ﬁm%n{e%h%wgy %]rlled\% Oxadgﬁémg[a@ﬁ M€ %e 5ng

nodi fications of nmet h I ne e erocy ém ~ (1989)
26: 125- 12fe raactinunix@ureof T edhiln wasbksted 233 2005C ﬂurnmnhbs IAlftBrchdcdlhge (1
m.) was treated with 1, 1'-carbonyl diii m dazol e 1 mmol ) and the

62
react i on thetMXIWg Vs BOHEE AT BASEr ghﬁﬁé"%ﬁ’taﬁlf(]?eﬁ%j %%I“{ﬁsi‘%“d‘[h warehon
di oxi de_ca@nfhulads iistler INAolink apemlh Aesary 36 daT8lees ofipm L r eat ed

with 3 25 met hoxybenzam doxi nme ny, mol ) and the reaction heated at
r ef | uxe f opyridylfoli-cygneeheoyitt Tvwé érxaw&gﬂladded to the reaction mxture to

precipitat e t DerilLd BN 2 ARAREOISrio D189k %a%arzegg)y' fgled by

filtration, wat er an
3-(3:net h@ia)qmerwﬂmzlangO;ﬂG ivahydl)) m]forrﬁlcélaom((éﬂﬂ%zﬁlreu wps heﬁeﬁétocz d@gs El - M5
gave m z

133 (33), étl‘i% ?4%316‘@3"(‘@%}3 fe?gt'?%lg\jas rgﬁ_éb(ﬂ%?d to |t|ohal]?t73r5mic(32 1d {915452 (77),

€6 mlL) for 1 day at 45 °C. Co-evaporation of the solvent in vacue using toluene

15 afforded 103.6 mg of 3-(5-hydroxycarbonylpyrid-2-y!}-5-(3-cyanophenyl)-1,2,4-
oxadiazole, as a white solid.

A suspension of 3-(6-hydroxycarbonylpyrid-2-yl}-5-{3-cyanophenyl)-1,2,4-
oxadiazole {45.7 mg, 0.17 mmo!} in dichloromethane (5 ml) was treated with 2ZM
oxalyl chloride {0.19 mL, 0.38 mmol, dichloromethane) and a catalytic amount of

20 N, N-dimethylformamide. The reaction was stirred at ambient temperature for 1
hour and solvents removed in vacuo. The acid chloride was dissolved in
dichloromethane {5 mL} and treated with concentrated ammonium hydroxide {1 mL}
for 1 hour. The aqueous layer was removed and the remaining organic solvent
e\}aporaﬁng in vacuo, azeotroping with ethano!.

25 The crude amide in thionyl chioride (1.5 mL) was heated for 4.5 hours at 80
°C. After cooling, the excess thionyl chloride was removed in vacuo and the
residue dissolved in dichloromethane. The organic solution was washed with
aqueous sodium carbonate and dried by passing through an EX-TUBE. Silica get
chromatography using a gradient of 20% ethy! acetate in hexane to 100% ethyl

a0 acetate afforded 22.2 mg (47 %} of 3-{5-cyano-pyrid-2-yl}-5-{3-cyanophenyl}-1,2,4-
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5 3-(Pyrid-2-yi)-5-(2-hydroxyphenyl)-1, 2, 4- oxadi azole B46 HO N-C Using the
nmet hod of Korbonits et al., J. Chem Soc. Perkin Trans. 1 (1982) 759-766, a
m xture of ethyl salicylate (200 nmg, 1.2 nmol), pyrid-2-y)am doki N8V J@e
(82.5 ng, 0.6 mml), 21 % sodiumethoxide (19.4 nL, 6 mMmmol) in ethanol
(12m.) was heated at reflux for 16 hours. After cooling, the reaction

m xture was diluted wth dichloronethane (50 nm.) and washed with water and
sat ur at edsgReHZde: WQW%@@@%%DH{P@QW@@M%I BYRS (sWafy) df 5@dgWh ish sodi um
sul fate and concentrated 1in vacua. Recrystal I'i zation from di et hyI et her

af f or ded @87nfg, (16).08.26f (dg. 1By T.84 (2. 1HE 7yl?§ (6-1(2- hydr oxyphenyl ) -

2,4- xadi azole. 3-(2-pyridyl)-5-(5-chloro-2-hydroxyphenyl)-1, 2, 4- oxadiazole
B47 HOI ¢l In a sim | zoate (372 nmy,
2 mot). 20 pyri a2y ae Aor 15T o oByBhEn F AN gbpzonte (37
(32.4 m, 10 rnrnol) in ethanol (20 mBpSwere heated at reflux for 16 hours.
Standard work up and recrystallization fromdiethyl ether afforded 14.2 ny
(5% of 3-(2-pyridyl)-5-(5- cHl¥®-3- hydrox nyl)-1, 2, 4- oxadi azol e. 25

3-(2-pyridyl)-5-(2-am nophenyl) - 1 e B48 119 21 NOV 2005 N-o
Usi ng Efn)dlflcatlons fromthe procedurenep Nagahéra et al., Chem Pharm
Bull .,” (1975) 23:3178-3183, a m xture of isatoic anhydride (163 ng, 1 nmol)

and pyrld 2- yI am doxirne (137 ng, 1 mml? in pyridine (1 -) was heated
at 1 15 C for A mixture of 3- bromaobenzoyi chioride (0.17 mL, 1.28 mmot) and 5-fert-

butoxycarbonylpyrid-2-ylamidoxime (302 mg, 1.27 mmol} in dichloromethane (10
mL) wasstirred at room temperature for 30-minutes. The solvent was removed in
vacup. The intermediate was dissoived in M N-dimethylformamide (7.5 mL) and
10 heated in sealed tube at 120 °C for 23 hours. The solvent was then removed in
vacuo. Silica gel chromatography using a gradient of 5% to 10% ethyl acetate in
hexane afforded 329 mg {64 %) of 3-{5-tert-butoxycarbonyl-Z-pyridyl}-5-(3-
bromophenyl)-1,2,4-oxadiazole.
A mixture of 3-(5-tert-butoxycarbonylpyrid-2-yl}-5-{3-bromophenyl}-1,2,4-
15 oxadiazole {100 mg, 0.25 mmol} in formic acid {98%, 6 mlL) was heated at 45 °C
for 23 hours, Evaporation of the solvent in vacuo followed by trituration with
dichloromethane afforded 3-(5-hydroxycarbonylpyrid-2-yl}-5-({3-bromophenyi}-1,2,4-
oxadiazole {65.4 mg, 76%) as a white solid.
A mixture of 3-{5-hydroxyr.arbonylpyrid-2-yl}-5-{3-bromophenyl)-1,2,4-
20 oxadiazole {269.4 mg, 0.78 fnmol} in dichloromethane (15 mL) was treated with
2M oxalyl chloride (0.80 mL, 1.8 mmol, dichloromethane) and a catalytic amount
N, N-dimethylformaide. The resulting mixture was stirred at ambient temperature
for 1.5 hours and the solvent and excess oxalyl chioride removed, in vacuo. The
acid chloride in dichloromethane (5 mL) was then treated with solid ammonium
25 chloride {450 mg, 8.4 mmol) and pyridine {1.5 mL, 18.5 mmol). The mixture was
stirred vigorously at ambient temperature for 15 hours, and then treated with 2M

ammonia (5 mL, 10 mmol, methanol}. The solvent was then removed in vacuo,
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5 17 hours. After cooling the reaction, the mxture was diluted with 50 nL
of dichl oronet hane and washed with water and saturated sodi um
hydrocarbonate. The organic |ayer was dried over sodi um sul fat, yfy @fred
through silica gel and concentrated in vacua. Recrystallization fr

di ethyl ether afforded 45.6 mg (19% of 3-(2-pyridyl)-5-(2-am nophenyl)-1,
2, 4- oxadi azole. 10 B49 3-(2-pyridyl)-5-(2-am nophenyl)-1, 2, 4- oxadi azol e cl

In a sinmland@shkQ8ue Beeftidok 9k s@her, Ccanayidhiddené Js%;mze Ja\fmmb%o nd
pyrid-2- ylam doxi ne (137 1 mol) in pyridine (1 nL) was heated at 115 C

for 17 15 raftarded wde 3ip- awwa@@nmarlwg? {IGRo@-ypmophenyl-1,2.4-oxadiazols.

3-(2-pyridyl)-5-4 I z
2-[3-chl or ophenﬁ % %’Bgfl ?41 m]ﬁdzﬁte aﬂ"oxaz@‘l"%@ﬁﬁ%@e %D mLh%asr B%ée)tgur es of
Kelly et alfor 6houtk gt Bmemmtéﬂ&&ﬁhg &%e%&BsﬂﬂB&aylahioEldsaLw ie@ﬁm@fd n

2- br onpacet yl pyr|d| ne ,(120 moi ) in toluene (5n) was treated with
3- chl or cbenZ4HP d& Ne368idpe W ep, Cbssmlfﬂd)m&ﬂﬁf‘@rﬁ@eﬁff%&%r“@swégtvw ARUEPUSseal ed

vial at reLédaaﬁrﬁ%m%ﬂatmﬂosdné%y Bhadiny fhr¥Gsh LheR-£98t ediirndé he sol vent

was removed I n vacuo l'i ca gel chromat ography using a gradient of hexane
to ethyl agecaswgadfrordety 88rarer(t3%)s %6fto 30% ethyl acetate in hexane, affordcd

2-13-chloro yl1-4: 1Pyt azol e as ol i d.

"H NMR (CDCf{}EfQ @ééébﬁ%f ‘Lé’zc (E'Bx'z)i'i’-’fj”“%@]g%%"’moﬁ H4 B%s %’.e A8, 00
(m 2H, 7. mn(rmbmsl Nppr-: 4210 1, 12H) 8.46 &3 106m s BeHu, 'lH) 8.18 {m, 2H}, 7.78
2-[3- Brormpherr% L % ridin-2- yI] 1,3-axazole B51r 15 1In a simlar

f ashi on'2- bi8mbEtet ¢ d{*r}'ﬂl ne (500 ny, 2.5 mol) and 3- chl or obenzar ni de
(1.29, 6 nmmol) in toluene (10 nL) was heated in a sealed vial at reflux for
60 hours. Work up and silica ge; chromatography using a gradient of hexane
to ethyl acetate af fDhiEdedard2myridyI¥%(3afyade-E3Hloropmanidny, 2l 4 4xbgyfdieli n- 2-yl | -

CN
) “Y@
=N \_.\0 .

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
15 fluorobenzoy! chloride was prepared from 3-cyano-5-fluorobenzoic acid {106 mg,
0.63 mmiol}. The acid chloride in dichloromethane {2.5 mL) was treated with 5-
tert-butoxycarbonylpyrid-2-ylamidoxime {149 mg, 0.63 mmol). The mixture stirred
at reom temperature for 2 hours and the solvent removed in vacuo. The
intermediate was dissolved in N, N-dimethylformamide {2.5 mL) and heated in
20 sealed tube for 13 hours at 120 °C. After cooling, water was added and the
product collected by fiitration. Silica gel chromatography using a gradient of 10%
to 30% ethyl acetate in hexane afforded 71.2 mg {31%) of 3-{5-tert-
butoxycarbonyl-2-pyridyl}-5-{3-cyano-5-fluorophenyl)-1,2,4-oxadiazole.
A mixture of 3-({5-tert-butoxycarbonylpyrid-2-yi}-5-(3-cyano-5-flucrophenyil-
25 1,2,4-oxadiazole {89 mg, 0.19 mmaol} in formic acid {98%, 3.5 mL) was heated at

40 °C for 17 hours. Evaporation of the solvent in vacuo afforded crude 3-{5-
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1, 3-oxazole as a white solid. "HNWR (CDCI3), S (ppm: 8.60 (d, 1 H, 8.34
ls. 201 H, 8.30 (t, 1 H, 800 (rn, 2H, 7.80 (td, 1 H, 7.60 (dd, 1 H),
7.351t, 1 H, 7.23 (m 1 H.
2-13-cyanophenyl ] -4-[pyri din-2-yl -1, 3-oxazol e B52 Cat 121 21 RONVH5 A

m xture of 2-[3-bronmophenyl]-4-[pyridin-2-yl]-1, 3-oxazole (23 ng, 0.076
nmmol ) and zinc cyanide (112 ng, 0.96 mmol) in N, N-di net hyl formam de (2 nLi
was treat ' 7 | e erni ght..at 80 C.
St andar d \ﬁg?r\lgk%%rg%(dﬁ gﬂﬁ%éﬁé}oﬂég?jm&a ? g)ru % eévﬁgg%%z‘%%%ég oS e

2- (3-cyanspitenyi, 5 4-[pyridin-2-yl)-1, 3-oxazole as a white solid. 'H NWR
(ebdAs), 5 (ppm.:,8.61.(d, 1 L. 8.45 is, | Ly nO 3 s, i H, 836 (m 1
H),8.00 (d, 1 Hpolrogst ﬁcmdez%@-wngwfbonv'p'&%@-zﬂ'b@*%}ﬁ%a&ﬁ;.

5- [ 3- hydr axughaawl-1 .3 4 exbididle 2 Yichtoloe®%A8 b enB3asl Qe hregtiy ik @it SOl uti on
of pyridi ne-2-carboh [ chloride (300 ng, 1.9 nmmol) and

dr oxi moyl
3- hydr bxyphanyshaeridsy(Cetie n(%gS N0k dichigremethaneaand & Gatkyue emernt THE/ CH2C12
(10 M -) atnQs 1 .ed-d ri i ' ). The
it ur o) wieNaTTEBRolAALE e ibcis BT I cbdmbmobietrethon Yy B\ Lo
was renovadd itine yaleerat. anbhexaees rahgentesnalesiso lweedo | Thedé ek @rodmet veaze, washed

ith brine and dried h di | ph Ri |_of th | vent
' vacua SERPESBA BSTEHTTEABN GH TR ORE R AP BOEH! BTN B i 4f for ded.
200 ng (449%hoi0kioRahed: Ml @xxofRenys brided BY Fddhh Rempathlurd 8- PXRazPLed &% a bei ge

solid. 5-[3-cyanophenyl 1-3-[pyridin-2-yl]-1, 2-oxazole 20 B54 N-O GN A
M xt uré ofOlE]tS-rEMONEQ Bt BFGEOh afes BIuEs AMigeRdighigomeyhans (&-mLypnd 1, 2- oxazol e

En?ﬁor‘jll, 0pRaifE®b 0 HEN G230n8, vihs DA WHHBEALBRRLEc GRBy dHdBi0.85 07
o mL, 0.64 mmol}. The mix_ture was stirred at room temperature for 12 hours and

diluted with dichloromethane. The organic solution was washed with dilute
agueous sodium bicarbonate and brine, and dried over sodium sulfate and silica gel.
15 Filtration and removal of the solvent in vacuo afforded the crude product. Silica gel
chromatography using a gradient of 20% to 50% ethyl acetate in hexane, afforded
48.8 mg {88%] of 3-{5-cyano-2-pyridyl}-5-(3-cyano-5-fluorophenyl}-1,2,4-
oxadiazole: "H-NMR (CDCls}, & (ppm):M2.10 {5, 1H}, 8.37 {(m, 2H}, 8.22 {m, 2H},

7.64 (m, TH).
20 3-(5-Cyano-2-pyridyl)-5-{3-bromo-5-fluorophenyt}-1,2,4-oxadiazol
B&1
T
NC.
\(}‘\(N\
=N
r\l—o F

Using the general procedure for the preparation of acid chlorides, 3-bromo-5-
fluorabenzoyl chioride was prepared from 3-bromo-5-flusrobenzoic acid chloride
25 (654 mg, 2.52 mmol}). The acid chloride in dichloromethane (10 mL) was treated
with b-tert-butoxycarbonylpyrid-2-ylamidoxime (601 mg, 2.53 mmol}. The
mixture was stirred at room temperature for 30 minutes and the solvent was

removed /n vacup. The intermediate was dissolved in DMF (15 mL} and heated in
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and PPh3 (42 ng, 0.16 mmol) in acetonitrile (1 mM-) was treated with zinc
powder 25 (20 ng, 0.3 nmol) and the m xture was heated overnight at 60 C
Silica gel chromatography of the resulting m xture using a gradient of
hexane to ethyl acetate 122 21 NuV 2005 afforded 15 ng (23 % b} NOV 2005

5- (3-cyanophenyl ] -3-(pyridin-2-yl)-1, 2-oxazole as a white solid.
3-(2-Pyridy)-5-(3-chlorophenyl)-1 2,4-triazole B55 5 NN H Cl Using the
procedures of Browne et al., Aust. J. Chem, (1975) 28:2543- 2546, a

sol ution efaigd ayRNAPYAD e Ae (Dhduil AerloAkhe bavERt RAREdmbBed i L) Was
treated with sodiumnetal (6.9 ng, 0.30 mmol) and stirred for at anbient

t enper at u¥@& Uer SHChBEIrchr ENE®OrIMIYsusiighe oradi g8 At § ‘ericofC B-LRY IGc6K8AZhyr azi da
(0.17 g, O FRde): o t 5 LA RSk 8d. Lhen esul L

sol ution ﬂ%a%eedaat Fgfqg&x%f%?d}gb%gﬁ?g%h e r@gwgﬁa(nﬁﬁx{agir} geﬁaaéﬁohfbg

concent r abdtioropheaelird, 2 dnakatdheeoresul ting yellow solid (100 ng) dissolved in

toluene (2 nmL), The m xture s heated at 175 C. 3 urs and then
stirretl over ni’gRt™%f® ﬁﬁﬁ?'%ﬁfu\lﬂtﬁeépﬁ%@ﬁ 6%l fﬁ{fﬁlﬁo?cé‘{ f%%%o?% 'Pﬁew_éf)lh%:tﬁfj in
vacuo andasibiceaogeh HollFQNBIQ@BFARINY ok NG 1vEnYTRE R3Sk oriBy 5(5di chl or onet h
ane afforded 29 nmg (11 %9 of 3-(2-pyri d?/I )-5-(3-chl orophenyl)-1, 2, 4-

triazol e Bedranyesrbonpyrid-29hi5{3-bromo-5-fluorophenyl)-1,2,4-oxadiazole as a white
3-(2-Pyri géfild)"r”(?”i odophenyl )-1,2,4-triazole B56 H 20 In a simlar

fashi on, 2-cyanopyridine (0.15 nL, 1.53 rn not), sodiumnetal (10.5 ny,
0.46 mmo) and Thd oddobenizhy diiditerdmeftand020,mll). w3s mmeated withd@ndedaiyl af t er wor k

RIS IR oM UM S A THICVRIS XE MY
dimethyHormamide., The mixture was stirred at room temperature for 2 hours and
the solvent and excess reagent removed in vacuo. The crude product was
dissolved in dichloromethane (25 mbL} and and treated with 0.5M ammonia {10 mL,
5 mmol, dioxane) and the mixture stirred at room temperature for 1 hour. Removal

16 of the solvent in vacuo afforded the crude amide.

The crude amide it 8 mixture of dichloramethane {7.5 ml)} and pyridine {0.46

rﬁL, 5.6 mmo!) was treated with trifluoroacetic anhydride (0.44 mL, 3.1 mmol).
The mixture was stirred at room temperature for 12 hours and then diluted with
ethyl acetate. The arganic solution was washed with dilute aqueous sodium

20 bicarbonate and brine, and then dried over sodium sulfate and silica gel. Filtration
and removal of the solvent /n vacuo afforded the crude product. Silica gel
chromatograpliy using 10% ethyl acetate in hexane afforded 22 mg (6%} of 3-(b-
cyano-2-pyridyl}-5-{3-bromo-B-fluorophenyl)-1,2,4-oxadiazole: 'H-NMR (CDCls), &
{ppm):9.10 {s, 1H), 8.36 {d, 1H), 8.25 (s, 1H}, 8.18 {dd, TH), 7.91 (dd, 1H),

25 7.53 {dd, 1H).

3-{2-Pyridyl}-5-{5-bromo-2-methoxyphenyl)-1,2,4-oxadiazole
B62



123 21 N OV 2005 3-(5-Met hyl -pyrid-2-yi)-5-(3-cyanophenyl)-1, 2, 4- oxadi azol e
B57 CN H, C A suspension of 5-nethyl pyrid-2-ylam doxinme (449.5 ng, 2,97 mol)
in 5 dichloromethane (10 m-) was treated with 3-cyanobenzoyi chloride (495
ng, 2.99 mmol) and the mxture stirred 30 mnutes. The sol vept ¥og ﬂlggermved
in vacua and the internediate dissolved in N, N-dinethylformam de ?

The reaction was heated, under an argon atnosphere, for 20 hours at 120 C.

After this timea fiRfire bBrbRR- Mt 8 BMRSoiE RRled . 29¢, B sphyippt renoved in
vacuo. Silica gel 10 chromat ography using a gradi ent of 20%t 0 75% et hyl

acet at e i nditblcarreediahe i@ dnl)6yas rgaegesith @M oxalyl chloride (8.7 ml, 18.4 mmol.

g EFSJPrTrT)Et hylf:iglg r'r%e%aﬁg)f_ﬁéd g dé@{yﬁagpﬁ,?\?%gtgylgimzan?égd'ﬁ% &Tﬂ'e ?ida %ﬁ%d 7 Qb

(d, 1 H, 4n6rg bt rodk) rerdpdratoy.aniee Wﬂ‘él’d ahdydxcebs (Sgeyanephamydedly
2, 4- oxadi azol e |s B58 CN NC Method A: In a simlar fashion, a _sol utlon of

5.t ert - But SRSHCrBEHFTRYE tasAreaied widoRiridsL visnigorge (§84gnandidp ol
di chl or onmethaRgethPiafine V\a§5tgr qat g€l rihdih; r;%alcﬁmma%ez@wo il OFrhE8nilRAe 9 MY,

#
0.39 me-1) and s?| rred mnutes at room 2 enperature. Saturat ng sodi um
bi car bonat eva(srthﬁt)‘lemd 1add‘eelthaﬁdrmm1dedéﬂIrnh)n‘gr 2rfioxtuee’ 230 PCr &dandagdr ous| y

pr oduct wad G HPod R P Chla SheL FAEY (00 AL STRE 2 BPURE Al was

concent r at g2, 4roxsatdete. and the internedi ate dissolved in N, N
di rethyl formam de (2.5 nlL). The solution was heated in sealed tube for 21

hours 25 at 120 C. After,,thi i t he cti S added to ice
cold wafer and 124 21 %_%G%gﬁ-t %rPUt?eﬁgﬁgcﬁpglfﬂﬂﬁ %ﬁo V\%@ag]ﬁnd dri ed.
Sili ca gel chromat ography using a gradiBe3

F
(X{N@
=N \ Br

N—0O

in a simitar fashion, 5-bromo-2-fluorobenzoyl chloride was prepared from 5-
bromo-2-fluorobenzoic acid (2.18 g, 10 mmol). Treatment of the acid chloride with -
15 pyrid-2-ylamidoxime {1.37 g, 10 mmol) and triethylamine (3.03 g, 30 mmol} in
dichloromethane {20 ml), followed by heating in dimethylformamide {20 mL} at
120 °C for 2 hours, afforded 3.2 g (100%) of 3-(2-pyridyl}-5-(5-bromo-2-

fluorophenyil-1,2,4-oxadiazole.

3-{2-Pyridyl}-5-{5-cyano-2-fluorophenyl}-1,2,4-oxadiazole
20 B64

In a similar fashion, 5-cyano-2-fluorobenzoyl chioride was prepared from 5-
cyano-2-fluorobenzoic acid {185 mg, 1.12 mmol}. Treatment of the acid chloride
with pyrid-2-ylamidoxime (1.153 g, 1.12 mmol) and triethylamine {340 mg, 3.36

25  mmol) in dichloromethane {3 mL), followed by heating in dimethylformamide (2 mL}
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of 10%to 30% ethyl acetate in hexane afforded 114.2 ng (87% of 3-(5-tert-
but oxycar bonyl - 2- pyri dy)) - 5- (3-cyanophenyl )-1 , 2, 4- oxadi azole. Method B: A
m xture of 3-(5-cyanopyridyl)am doxi me 195ngy, 0.586 mmol) SrTié anobenzoyl
chloride (96ng, 0.586 nmol) and triethylamne (175 ny, 1.74 @6 iZ¢05

di chl oronet hane were stirred for 5 mn. Then DWW (1 m) was added to the
reaction mxture. The m xture was heated to 120 C for 16 hrs. After cooling

the m xt ur gy Was °pGyF ¢8 Houtd k&S 1 They BBL] 8f sazpfyiibwrse/gs-mows hed with

water, then triturated in ether to provide 125 ng, (78% of

3- (5-t ert - Bupwrpearbbdyf-oxad@zgigr i dyl ) - 5- (3- cyanophenyi ) - 1, 2, 4- oxadi azol e.
A m xture of 3-(5-tert-butoxycarbonyipyrid-2-yl)-5-(3-cyanophenyl)-1, 2, 4-
oxadi azole (114 ng, 0. 33300THyid0)EoEMEmRpL5H-6AR%  Balthkhgweseheated for 2
days at 45 C. The inconplete reaction was resubjected to additional formc
acid (96% 6 nml-) for 1 day at 45 C. @BZvaporation of the solvent in vacua
usi ng toluene 15 afforded 103.6 of N

3- (5- hydroxycarbonyl pyrid-2-yl)-%(3-cygnophenyl )-1, 2, 4- oxadiazole, as a
white solid. A suspension of = TSN

3- (5- hydroxycar bonyl pyri d-2-yl ) -5- FB_cyam\ophenfo) -1,2,4- oxadiazole (49.7
nmg, 0.17 nmmol) in dichloronmethane (5 n.) was treated wwth 2M oxal yl

chloride (0.19 ni, 0.38 |, di chl oronet hane). and a catal yti c anount of 20
NN- di et hyl f or ﬂ@“aTFFénﬂDP@aéf%TBWORi&gt'gTWnFBE%’dﬁtW%ﬁwﬁfeé’ﬁfe “é?ﬁ‘ieﬁ‘aE ature for 1

hour and s@lyRBhisctiféBYRd2idD YATE Wimol). THeamedr & he hkRiccERdh B Yyyied-i n
di chl oronethane (5 nL) and treated with concentrated anrti oni um hydroxide (1

m.) for 1viougoximed1ahligoh8 magkendddetheaminal(4afd o ¥€ Ml ini ng or gani c
| t i i t | i d id
"0 Ub oyt S Biefibnk 128367 o BARR R 2 Hh iln RO ARTWEEACD am d°

cool i nge t RO cios I BtHuwrsy IAfEhitos itdee waser veaspatidi andvibeypecindatehmliectesi due

di ssol ved i_n dichl atonet hane. The organic sol ution, was shed with _aqueous

Sodt um car BORSETaIe A YL Eyo ATt AY Ve DGO RS RS Ao iyt

chr omat ogr ety hessine GfRr@sadismg (85 %2 0Vael i st @t roidplyes@@) -1 02,400% et hyl

30 acetate afforded 22.2 ng (47% of

3- (5- cyanoPF§eiPER®- y| ) - 5- (3- cyanophenyl )-1, 2, 4 125 21 NOV 20Q6 oxadi azol e:

"HNWR (CDC1 ), d (ppm: ]19.11 (s, 1 H, 859 (s, 1H, 8.51id, 1 H
3-{2-Pyridyl)-5-{b-chloro-pyrid-3-yi}-1, 2,4-0xadiazole

15 BG6 :
N
/ —
O\(”\Y(l
VN-d ¢l

In a similar fashion, 5-chioronicotinoyl chloride was prepared from 5-
¢hloronicotinic acid (157 mg, 1 mmol). Treatment of the acid chloride with pyrid-2-
ylamidoxime (137 mg, 1 mmol} and triethylamine {404 mg, 4 mmol} in

20 dichloromethane (2 mLl}, foliowed by heating in dimethyHormamide {2 ml) at 120
°C for 3 hours afforded 149 mg {(58%) of 3-{2-pyridy!)-5-(5-chloro-pyrid-3-yl}-1,2,4-
oxadiazole {149 mg, 57.6 %).

3-15-Cyanopyrid-2-y1)-5-{5-bromo-pyrid-3-yli-1,2,4-oxadiazole
B67
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8.37 (d, 1 H, 820 (dd, 1 H, 7.94 (d, 1 H, 7.75 (t, 1 H.

3-(5-Cyano- 2- pyridyl)-5-(3-bronophenyl)-1 , 2, 4-oxadi azole B59 NC 5 A m xture
of 3-bronobenzoyl chloride (0.17 nmL, 1.28 mnol) and 5-tert-

but oxycar bonyi pyri d- 2-yl ami doxi me (302 ng, 1.27 nrnol) in di clloNBn@shane
(10 m-) wasstirred at roomtenperature for 30-m nutes. The sol vent was
renoved in vacua. The internedi ate was dissol ved i n NN-di net hyl f or mam de
(7.5 M) and 10 heated in seal eg tu at 120 Cnfor 23 hours. The sol vent was
then renoved in vacuo. Silica gé onaf ogn ap\y using a gradient of 5%to
10% et hyl acetate in hexane affor 9 % of
3-(5-tert-butoxycarbonyl -2-pyridyl)-5-(3%ronophenyl )-1, 2, 4- oxadi azole. A
m xture of 3-(5-tent- butoxycarbonyl pyrid-2-yl)-5- (3 brom)phenyl) 1,2,4- is
oxadi azol e (100 Qrm.c a Yas heated at 45 C
for 23 hours. E{/ng%’sm{ Z ngDn %Eéroéno Ve 't"o?”CChq 'é ea"“’iaol’:'lr >9"{ ituration

w th di chlcesraoricbame aafd Qlﬁdleﬁi mg, 1.3 mmoles] Treatment of the aC|d chloride with

3- (5- hydroxycar bonyl pyri d-2-yl)-5-(3- bronDphenyI) 1,2, 4- oxadlazole (65.4
ng, 76% aéyréquqpy@d goylpraldo;s\mpﬁ {AGF @gefi mmoll arid triethylamine (404 maq,

3-(5-hydro |35 I i e
(269, 4 o, ool ERBK BEng (10 LR ARG i i 3”383%%&@%

oxal yl chI @t 13 ‘(Q)tc@(l Gnlllqur& a&‘ondﬂdl ZSQ:Immﬂ?@r"bheft hﬁﬁeyamrd -Zab-a-4g-i ¢ anount
N, N-di met hyl f or ma, 9? '1 he,nesulting mxture was stirred at anbi ent

t enper at ur TSrpr 5 HoUr & A REUHE 50l vent and excess oxal yl chlori de
renoved, in vacua. The acid chloride in dichloronethane (5 nL) was then
treated with solid anBdbiFunr@dyrohE-gfide-brnio-pyhid-8:vii-imPod Joxamdzgyri dine (1.5
m., 18.5 mmol). The m xture was stirreg %iTgorously at anbient tenperature
for 15 hours, and then treated with 2M &R noni a (5 nm, 10 mmol, nethanol).
The sol vent was then renoved in agda, 126 2] 2005 and the residue
treated with water. Coll ection Of\@%ﬂ ta e by filtration afforded
crude 3-(5-ani nocarbonyl pyrid-2-yi ( -bF o nyl)-1 ,2.4-oxadi a=ole. A
solutiom of this intermedi ate am de in t¥Conyl chi ori de (5 m.) was heated

In a similar fashion, b-bromonicotinoyl chloride was prepared from b-
bromonicotinic acid {202 mg, 1 mmol}. Treatment of the acid chloride with &-
fluoropyrid-2-ytamidoxirne {155.13 mg, 1 mmel) and triethylamine {404 mg, 4
mmol} in dichloromethane {2 mL), followed by heating in dimethyiformamide (2 mL}

15 at 120 °C for 3 hours afforded 216.5 mg (67%) of 3-(5-fluoropyrid-2-yl}-5-(5-
bromo-pyrid-3-yl}-1,2,4-oxadiazole.

3-{2-Pyridyl}-5-{2-thiomethoxy-pyrid-3-yi}-1,2,4-oxadiazole

B6S
Mes
A ,N/
-“N \ = ™
-0
20 In a similar fashion, 2-thiomethoxynicotinoy! chloride was prepared from 2-

thiomethoxynicotinic acid {162 mg, 1 mmol}. Treatment of the acid chloride with
pyrid-2-ylamidoxime (137mg, 1 mmole} and triethylamine (404 mg, 4 mmol} in

dichloromethane (2 mL}, followed by heating in dimethylformamide {2 mL) at 120
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for 6 hours at 80 C. After cooling, the excess thionyl chloride was renoved
in s vacuo. The residue was dissolved in dichioronmethane, washed with
aqueous sodi um carbonate and dried by passing through an EX-TUBE. Silica gel

chromat ography using a gradient of 5%to 30% ethyl acetate inp tm])ﬂ%
afforded 1 30.8 ng (51 % of 11 00

3- (5-cyano- 2- pyridyl)-5-(3-bronophenyl)-1, 2, 4-oxadi azole: "H NWR (CDClI 3), S
(ppm: 9.10 Is, I H), 8.45 (s, 1H), 8.36 (d, I H, 8.18 (m 2H, 7.78 10
(dd, 1 H = ?o|4‘76 hburslaffrded 20 mg (7%) of 3-(2-pyridyl)-5-(2-thiomethoxy-pyrid-3-yl:-

3- (5-Cyano- 2- pyridyl)-5-(3-cyano-5-fluorophenyl)-1, 2, 4- oxadi azole B60 CN
Usi ng t he lgefieda@disgeicedure for the preparation of acid chlorides,

3-cyano-5- 15 fluorobenzoyl chloride was prepared from

3- cyano- 5- f | uor obenzoi C3ﬁ}glp»1;rs(i%t9@ ('Egne@wﬁ:%nm‘@w -1, 7B a8idoghl oride in

di chl oronet hane (2.5 m reated w't

t ert - but oxycar bonyl pyri d- 2- yl ani doxi maBZCMQ mg, 0.63 mmol). The mixture
stirred at roomtenperature for 2 hours anq t he sol vent renoved in vacuc.
The internedi ate was dissol ved |n\ N, Ny di et hyl f ormami de (2.5 nl) and heated
in 20 sealed tube for 13 hours r cooling, water was added and

t he product col[ected by fi Itratl on.N-B |l ica ¢& chromatography using a

gr adi ent of 10% to 30% et hyl acetate in hexane afforded 71.2 ng (31 % of
3-(5-tert-

but oxycar bony| 2 Bieg{Ashion. SamePicHIneV L SHOfHPF Propased irgThti azol e. A
m xture Oﬁnéh&lﬁrcbaﬁ& ataa mecl%baw.lnlawss dT%aYﬁ\énﬁof(t%eCé(ﬁﬁthénﬁé wethophenyi ) -
25 1, 2, 4- oxadi azol e (69 ny, 9 rnnol) in formc acid (98 % 3.5 nL) was
heat ed at PYZl@-Z@’Iﬁmrdozsvnhb‘iﬁ%mQE\ﬁdpmﬂéﬁtﬁr@ﬂr@thﬂﬂﬁ@ﬂgcbll V@t 24 mmpddao af f or ded

crude 3-( 7

hydroxycar% %'ﬁoyr %’%F é%Qﬁ? go%?egy%"ngqumﬁl'Sgﬁrg%tltu‘glfowaqldf tﬁ m|>'2 azol e as a
whi t e 10s0PC dor 2 Ssledunt i affiordéd éd@deg (47 %) of 3-(2-pyridyl)-5-(5-methyl-pyrid-3-yl}-

3- (5- hydr arbon IPyrld 2-yl)-5-(3-cyano-5- flouorphenyl)-1,2,4-oxadi azol e
in dichl oro %" m.) was treated with 2M 5 oxal yl chloride (0.25 m,
0.5 moi, di chI ororret hane) and a catal ytic anmount of

N, N- di rret hyl f or r nam de.3-ThBynrid pit b B-hyaoxgpy rid-8gi)aX, 2rooradienger at ure for 1.5
hour and the solvent and excess reageé]_},l removed in vacua. The crude product
was

N
A J
o \ N \
N -0 OH
15 In a similar fashion, 5-hydroxynicotinoy! chicride was prepared from 5-

hydroxynicotinic acid hydrochloride, which was obtained form the hydrolysis of 5-
hydroxynicotinic acid methy! ester (1.53 g, 10 mmol}. Treatment of the acid
chiloride with pyrid-2-ylamidoxime {1.37 g, 10 mmol} and triethylamine {4.04g, 40
mmol} in dichloromethane {10 mL), followed by heating in dimethylformamide (20
20 mi} at 120 °C for 2 hours afforded 497 mg (21%) 3-{2-pyridyl}-5-(5-hydroxy-pyrid-
3-yl)-1,2,4-oxadiazole. |

3-{2-Pyridyl)-5-{5-methoxypyrid-3-yl}-1,2,4-oxadiazole
B72
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di ssolved in dichloronethane (5 nL) and treated with 0.5N1 ammonia (2 ni, |
nmmol , dioxane). The m xture was stirred at roomtenperature for 1 hour and
the io solvents renoved in vacuo. The crude ami de, in dichloromethane (2 nlL)
and pyridine (0.120 nL, 1 .23 mml), was treated with trifluoroacetic
anhydride (0.09 nl, 0.64 mol). The mixture was stirred at r@dnN§\elgier at ure
for 12 hours and diluted with dichl oronethane. The organic sol ution was

washed with dilute aqueous sodi i carbo and brine, and dried over
sodium sul fate and silica gel. 1§ Fil trw%zd removal of the solvent in.
vacuo afforded the crude product. ‘“ﬁ/ﬁﬁa ge Juomat ography using a

gradi ent of 20%to 50% et hyl acetate i¥rhexane, af forded 48.8 ng (88% of
3- (5-cyano- 2- pyridyl)-5-(3-cyano-5-fl uorophenyl)-1, 2, 4- oxadi azol e: 'H NWR

(CCa), S (ppn)né )n%fa?'ga fﬁ(}n,éﬁk%‘ugt )%Zlcgg%?ﬁ%ior%e%#?} f%ggd frorz\ §4 (m 1

H. 20 3-(5- Q/ano -pyri uoropheny 4- oxadi azol B61
NC Usi ng t heethergricdtinie eciéduydendhtoridehd 1217 payr, @t&&)mméiea)c‘rdemhieot (e]9]:5:23

3- br ono- 5- flu ob nzoyl chl de  was ared_f ronmo-5-f | uor obenzoi c
acid chlor |a&Ej @%W'%g”w‘g'%ifa%%‘me%@%aagdoc# Ea?‘i’l KB Siret hane
(10 ) Jwasolyd Rl RddicMiatdin@mbes (2 RILY O RER VI RYiRE G divéraliiskoxdrile (P01 nU,
2.53 mol). The mxture was stirred at roomtenperature for 30 m nutes and

the sol ventmes 12%Hotrs-brivopsx aidorded &5 medi ﬁédloét%@xﬂg”liﬁ”séﬁ5mh?w DVF (15
m.) and hegatyggd )%@4%3@%0[%005 seal ed tube at 120 C for 13 hours. After
cooling th solv ht Was renoved in vacua. Silica gel chromat ography using a
gradient of 5% to 10% ethyl acetate in hexane, afforded 556 ng of crude

3- (5-tert - but oxycar bongpH2Rysigw ity |3 cyrnoFR- mesdphenyl)-1,2,4-oxadiazole

5-fl uorophenyl) 1, 2, 4-oxadi azole. 5 A nh?gure of this crude internediate in
forni'c acid (981/6 20 mL) was heated 40 C for 17 hours. Evaporation of
the solvent in vacuo afforded 3- (5-

hydr oxycar bonyl pyri d- 2-yl)-5-(3- -5-flued chenyl) 1, 2, 4-oxadi azol e as a
white solid. The crude acid in mﬁ 8 (20rr1 ) was treated with 2M
oxal yl N \

10 N=0

A solution of 5-methylisophalonitrile (1.0 g, 7.03 mmol} in methano! {9 mL)
at 64 °C was treated dropwise with a solution of 20% NaOH (0.78 g, 19.5 mmel].
The reaction was stirred an additioﬁal 14 hours at this temperature. Work up and
silica gel chromatography, afforded 0.420 g (37 %) of 3-cyano-5-methytbenzamide.
i5  The intermediate amide {(3.110 g, 0.63 mmol} was treated with 70 wt. % H250s
13.785 ml) and sodium nitrite {0.071 g, 1.03 mmpol} and the mixture stirred at 40 °C
for 1 hour. The reaction was cooled and the precipitate collected 1o afford 0.0447
g (42%) of 3-methyl-5-cyanobenioic acid.
Using the general procedure for the preparation of acid chlorides, 3-methyl-5-
20 cyanobenzoyl chioride was prepared from 3-methyl-5-cyanobenzoic acid {0.0447 g,
0.28 mmol}. The acid chloride and pyrid-2-ylamidoxime {0.038 g, 0.28 mmaol} in
N.N-dimethyiformamide (4 mlL} was heated in sealed tube at 120 °C for 12 hours.
Standard work up and silica gel chromatography afforded 0.480 g (80%) of 3-(2-
pyridyl)-5-{3-cyano—5-methylphenyl}-1 ,2,4-oxadiazole: "H NMR (CDCla}, § (ppmi:
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10 chloride (1.4 m., 2.8 mml, dichloromethane) and a catal ytic anmount of
N, N- di met hyl formam de. The m xture was stirred at roomtenperature for 2
hours and the sol vent and excess reagent renoved in vacuo. The crude product
was dissolved in dichloronethane (25 nmL) and and treated with D13Vaiteoni a
(120 mL, 5 rnmol, dioxane) and the m xture stirred at roomtenperature for 1
hour. Renoval 15 of the solvent in vacuo afforded the crude am de. The crude

ol ) s PRt B U SBrEr POt Bt d Fnfar Kot 0 A0 WL 1S Rl The

m xture wag. %=1 ig,134, at roomtenperature for 12 hours and then diluted with
ethyl acetate. The organic solution was washed with dil ute agueous sodi um 20
bi carbonate and brine, and then dried over sodiumsulfate and silica get.
Filtration and renoval, of; the. sol.vent i cuo_af.forde e_c~.ide product.
Silica gel chronatogrgﬂ §%E@V%§L@dféﬁ?EQFXaégﬁgﬁgf?ﬁﬂ%gQ%ﬁgz%?forded 22 ny
(699 of 3-(5- cyano-2-pyridyl)-5-(3-bramt5-fluorophenyl)-1, 2, 4- oxadi azol e:
"HNWR (C(c)Ca), 8 (ppm:119.10is, 1 H), 8.36 (d, 1 H, 8.251s, 1 H),
8.18 (dd, 1 H), 7.91 (dd, 1 H), 25 7.53 (dd, g4 H).
3-(2-Ryridyl)-5-(5-brono-2-net ho enyl ) - 4- oxadi azol e B62 noo 129 21
ROV 2005 A.m xture of 5-brono-2- R NAQ acid (1.49 g, 6.45 mol) in
di'chl or omethane (10 nL) was treate® wi{h/{2M6xakyl chloride (9.7 m, 1 9.4
nrnol . 5di chl oronethane) and 3 drops o ﬁ,N—dinethyIfornanide. The m xture
was stirred 4 hours at roomtenperature. The sol vent and excess reagent

wer e renoved i nUsingabegenédrakbpoestidedonthie premmaseah of edid phitdrde- 3flamad®xi ne

884 , 6.45 | d. i et hyl i 5 q, 9.3 | i
om0 o branazhv (Gt ide & Marifed o s Taf5: b b Mo and 179 Benam e
(10 m.) fon.Zedhenmal).atrhd 20idGhididendas ereatdankithi pyridff paceidxime (BA 874G, of

3-(2-pyridyf%-S-(S-b[onD;Z-nEthoxyphenyl)- 1, 2, 4- oxadi azol e. 10 B63
1.368 mmol} in pyridine (2 mL) and the mixture heated in sealed tube at 130 °C for

10 16 hours. After cooling, the reaction was treated with water and the solid
collected by filtration. Recrystallization from ethanol afforded 168.3 mg {38%) of
3-{2-pyridyl}-5-{3-fluoro, 5-bromophenyl)-1,2,4-oxadiazole: 'H-NMR (CDClis}, §
{ppm}: 8.82 {d, 1H}, 8.25 (s, 1H), 8.21 (d, 1H), 7.92 {td, 2H}, 7.50 (m, 2H). .

N 3-{2-Pyridyl)-5-{3-iodo-5-bromophenyl}-1,2,4-oxadiazole
15 B75
|
7} NYQ
N \_0 Br

Using the general procedure for the preparation of acid chiorides, 3-iodo-5-
bromobenzoyl chicride was prepared from 3-iodo-5-bromobenzoic acid (1.0 g,
3.058 mmol). The acid chioride was treated with pyrid-2-ylamidoxime (419.3 mg,

20  3.0568 mmol) in pyridine {5 mL) and the mixture heated in sealed tube at 130 °C for
.16 hours. After cooling, the reaction was treated with water and the solid
collected by filtration. Recrystallization from ethanol afforded 140 mg {10.7%) ot

3-(2-pyridyl)-5-{3-iodo-5-bromophenyl)-1,2,4-oxadiazole: 'H-NMR {CDCl3}, & (ppm):
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F 3-(2-Pyridyl)-5-(5-brono-2-fluorophenyl)-1, 2,4-oxadiazole In a simlar
fashi on, 5-bronp-2-fluorobenzoyl chloride was prepared from 5-

br ono- 2-fl uorobenzoic acid (2.19 g, 10 mmol). Treatnent of the a&’d”%ﬂﬂﬁri de
with is pyrid-2-ylamdoxirne (1.37 g, 10 mmol) and triethylamne (3.03 g, 30
mol ) in dichloronethane 120 nL), followed by heating in dinethylformm de
(20 m.) at 120 C for 2 hours, afforded 3.2 g (100% of

3- (2-pyri dgfas Br (H1)0BOEP12-1H)) K | 3 2b @at1pragiez@l &n), 7.90 (1, 1M,
3-(2-Pyri d)xéléjﬂE ?’(%)csg%}%jﬁ)ug%%ﬁgﬁﬁf)%12,12 %j,dﬁgizagﬂg%f gmza? I§é3)4lt C?\IH}I n a
simlar fagh®itd, 8HEyano- 2-fl uor obenzoyl chloride was prepared from 5-

cyano- 2-fl uorobenzoic acid (185 ng, 1 .12 mml). Treatnent of the acid
chloride wth pyrid-2-gyl am-doxim { 1 ) ) i j: | am ne
(340 ny, 3.36 25 m‘rgl(% F%{Unéglizgﬁ%odrﬂ{@%ﬁgﬁéog%bh@&@é&'%@?%ﬁﬁ%@ﬂ?ng in

di ret hyl formam de (2 nlL) 130 2 NOV 2005B&6 120 C for 16 hours, afforded 17
my (6% of 3-(2-pyridyl)-5-(5-cyano-2- fl uorophenyl)-1, 2, 4-oxadiazole.
3-(2-Pyridyl)-5-(5-bronopyrid-3-yl)-1,2,4-oxadfazole B65 5 NOB In a

sim lar fashion, 5-brononicatindw«Chl oride prepared from 5-
brononi cotinic acid (2.02 g, 10 - of the acid chloride with
pyrid-2- ylamdoxirne (1 .37 g, 10 | h—gnd triethylamne (4.04 g, 40 nmol)

in dicRloromethane (20 n.), followed by heating in dinmethylformaniide (20
m) at 10 1 20 C for 16 hours. After this tine water was added and the
precipitate collected and dried. Filtration through silica gel usin

di chl or omet haneVFastBRGEN e ProacedyrsiiPbine RIEPRraKER M &ckk FUPss. 3-Prg Y 859
of 3-(2- pyrb?ﬂﬁ&ﬁéréb@ﬁéfhﬁl%@@%&ip‘f'é;?ﬁ‘ré(d B-tikrofo-S:brXdBkAZRt Gcid (350 mg, 1.598
3‘ mmel}. The acid chloride was treated 5-fluoropyrid-2-ylamidoxime {223 mg, 1.438
mmmol} in dimethylformamide {.‘5 ml) and the mixture heated in sealed tube at 130
10 °C for 16 hours. After cooling, the reaction was treated with water and the solid
collected by filtration. Recrystallization from ethano! afforded 218 mg {45%) of 3-
[5-fluoro-2-pyridy}}-5-{3-ﬂuord-S-bromophenyI}-‘l ,2,4-0xadiazole: "H-NMR {CDCla), &
{ppm}: B.70 {d, 18}, 8.28 (s, 1H}, 8.27 (dd, 1H}, 7.93 (1d, TH)}, 7.61 {td, 1H},

7.53 {td, 1H).
15 3-(2-Pyridyl}-b-{3-allyloxy-5-(methoxycarbonyllphenvyi}-1,2,4-oxadiazote
B77
2 OMe
7Y~
'--..N \ N
N—-O 0N\ ==

Using the general procedure for the preparation of acid chlorides, 3-aillyloxy-
5-{methoxycarbonylibenzoyl chioride was prepared from 3-allyloxy-5-
20 {methoxycarbonyl}benzoic acid (3.24 g, 13.7 mmol}. A solution of the acid
chloride in dichloromethane {20 ml) at 0°C was treated with pyrid-2-ylamidoxime
{1.8 g, 13.9 mmol) and then stirred at ambient temperature for 2 hours. After this
time, the reaction mixture was washed with water and saturated brine, dried over

anhydrous sodium sulfate, filtered, and concentrated. The residue was dissolved in
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3-(2-Pyridyl)-5-(5-chloro-pyrid-3-yl)-1,2,4-oxadiazole is B66 Cl In a
simlar fashion, 5-chloranicotinoyl chloride was prepared from 5-
chloronicotinic acid (157 ng, 1 mol). Treatnment of the acid ch] ?AN mg\n
pyrid-2- ylamdoxinme (137 ng, 1 mmol) andtrlethylamne(404rrg 0 ) in
20 di chl oronethane (2 nL), followed by heating in dinmethylformam de (2 niL)
at 120 C for 3 hours afforded 149 ng (58% of

3-(2-pyri i | X I 7.6 9.
3- (5- Q/ang)gi"/?:rg?&%s&%%g%%ﬂ%}aaﬁr%eék 1412@ é%ﬁ?g@gl(%g%agggg? 1;i121
NOV 2095 M@Erk npaanshenlldaagelfcasmamgraﬁh'bluelnrgmeaemm@nyﬂyl chl oride was pr epar ed

from 5- bro 0t i ni ¢ Cld 6 ment he acid
chl ori de #%R & ‘% %'Qé%% {é% ff%ﬁ’gﬂg%’%"e‘?’ %gfﬁg%‘”fﬁ%@rﬁ‘”ﬁ‘ﬁﬁ :’ltet hyl am ne
(404 ny, 4ltﬁomml(+neltrﬁb>d,lc@moawmnbmez (ﬂomd)azofeol MRk mMmbeatd ng.gin

di met hyl f or mam de ( mé_} at 120 C for. 16 hours afforded 230 g_ﬂ (770% of
3-(5- cs/an&f-b;ﬂr*‘l}deZEg/Ka) )¢ B-20ido bl p§G7d 31 §).)7. 94 ds.41kx Jdf @bl ?

35 (37 U2LapYE) 6 Sovi, - Bal B-br AP S Satun herl £69-(0X0M] 22659, 569,10 1n 2
sinmlar fashion br ononi cot'i noyl chlori evvas repared from 14
brononicotinic acid (202 ng, 1 rrrml). Tr eat ment of the acid chloride with 5-
f I uor opyri d- 2- yl af-@oRitify|(3-65i088-SrpetionyrsF jorahahemilel 2y4-ampdiazqf204 ny,
nrnol) in dichloronethane (2 nL), fol I%d by heating in dinethylformam de

(2 mLy 15 at 120 C for 3 hours afford ng (67% of
3-(5-fiuoropyrid-2-yl)-5-(5- brono-pyrid-39 I m«l, 2,4-oxariiazole.
3-(2-Pyridyl)-5-(2-thiornethoxy-pyrid-3-yl)-1, 2, 4- oxadi azol e B69 MeS

7
N\.
=N W |
~0
10 Using the general procedure for the preparation of acid chlorides, 3-iodo-5-

" {methoxycarbonylibenzoyl chloride was prepared from 3-iodo-5-

{methoxycarbonyl)benzoic acid (1.7 g, 5.554 mmol). The acid chloride was treated
with pyrid-2-ylamidoxime {0.685 g, 4.898 mmol) in dimethylformamide {10 ml]
and the mixture heated in sealed tube at 130 °C for 16 hours. After cooling, the

15 reaction was treated with water and the solid collected by filtration.
Recrystallization from ethanol afforded 357 mg (17.8%) of 3-{2-pyridyl}-5-(3-icdo-
5-imethoxycarbonyliphenyl)-1,2,4-oxadiazole: 'H-NMR {CDCls}, & {ppm): B.85 s,
TH}, 8.84 (m, 1H}, 8.82 im, 1H), B.60D (s, TH}, 8.25 {dd, 1H), 7.91 (td, 1H}, 7.50
{dd, 1H}, 4.05 {s, 3H}.

20 3-(2-Pyridyl}-b-(3-methoxy-5-{imethoxycarbonyliphenyl}-1,2,4-oxadiazole
B79
0 OMe
7%~
Lo \ =
R OMe
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20 In a simlar fashion, 2-thionethoxynicotinoyl chloride was prepared from
2- thionethoxynicotinic acid (169 ng, 1 nol). Treatnent of the acid
chloride with pyrid-2-ylamdoxine (137ng, 1 nmole) and triethyta1nh5|\ff 404
ng, 4 rnnmol) in dichloronmethane (2 nL), followed by heating in 2006

di met hyl formam de (2 nmL) at 120 132 21 NOV 2005 C for 16 hours afforded 20
mg (799 of 3-(2-pyridyl)-5-(2-thionmethoxy-pyrid-3-yyl}- 1,2, 4-oxadiazole.

320 Pyri dy) )~ 6eihg R Virbbedhrt i che oo dia0ons0erAs S G 1

simlar fashion yl nicot1 nayl oride was prepared fromb5
met hyl ni cotimtiboaysiatb oyl Benrgyl minmdees)arep‘ﬁr@afrnn‘nB mofthekeSaci d chl ori de

i th i d-2-y| am doxi .822. 6 t. I f 1.2 12
o) T U PR LRE =08 SR Rop bt Bl e ke AGCCHBIRE hyi f o man de
(6 m.) aH:ch&Qoﬂa@tIﬁnfeQEO%Iﬁ di@fﬁwa@ftfdéﬁétﬁdmﬁ‘kﬂ/rw (AoXine (261 mg,
3-(2-pyridyl)- }5 met hyl - pyrid-3-yl)- 1,2, 4-oxadi azol e.

3-(2-Pyri éIyEI’ yrsolf sog jhog B'R’SIHW$THIE§-§/‘I rpom EMpeEAEER 17 0l BourpThe cppction | n a

I f I
Py oxyni ERCHpE w3 U LBIONRY S R o AR B HRR o0 BB ar ol ysi s
of 5- hydrsodiymi sotate fiteed candetdmgbniestedr ‘I(Iﬁreﬁﬁug,wak()j:mnNe)d.mweat ment of
the acid .chl

de w th ri.d-2-yl am doxi 1 .9, L0 I and
triethyl aﬁinﬁeécgﬁor&?dmdﬁégm@"% )?/eﬁt %‘f“ﬁrB'nEhé't %iﬁeg( I%arﬁq_n%;? "%?)’?I“(B’V@b? by
heating i B:hdé @et Ifmbfrﬁwmgﬂzrdﬁuéla@ azanxfdre)ofaa@xé:?&e@yf SerdrehDithiSromidaggled 497
mn (21 % 3- ﬁé 5hdro -pir )-1, 2, 4- oxadi azol e.
3-(2-Pyri & |1)4I5af¥f5d t‘l%éi/ ‘g/ﬁy 3- Pzrwb?é&%ﬁszév 5872 133
{methoxycarbonyllphenyl)- 1,2,4 oxadiazole: 'H NMR (CDCli): 3 - 8.86 (d, 1H),
8.55 (s, TH}, 8.25 {d, 1H), 7.29 (m, 1H), 7.80 {t, 1H}, 7.82 (s, 1H), 7.47 {m, 1H),

3.98 (s, 3H}, 3.96 (s, 3H).

3-{2-Pyridyl)-5-{3-bromo-5-cyancophenyl)-1,2,4-oxadiazole
15 B8O
CN

7 N\>/@
" I\‘:I—-O Br

Using the general procedure for the preparation of acid chtorides, 3-bromo-5-
cyanobenzoyt chioride was prepared from 3-bromo-o-cyanobenzoic acid {1.6 g, 7.0
mmol]. The acid chloride in dichloromethane {20 mLl} at O °C was treated with

i 20 pyrid-2-ylamidoxime {965 mg, 7.0 mmol} and the mixture stirred at room
temperature for 2 hours. The reaction mixture was washed with water and
saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated.
The residue was dissolved in N, N-dimethylformamide {30 mL) and heated overnight
at 110 °C. Standard work up and silica gel chromatography using a mixture of

26 hexane:ethyl acetate:dichloromethane {3:1:4) afforded 739 g {32 %]} of 3-(2-
pyridyl)-5—{3—bromo-5-cyanophenyi)-‘I,2,4—oxadiazole: 'H NMR {CDCl3): & - 8.87 (d,
1H), 8.70 {s, TH}, 8.52 (s, TH), 8.23 (d, 1H}, 8.03 (s, 1H), 7.92 {t, 1H), 7.81 [m,

1H),
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21 NOV 2005 NNO OMB In a simlar fashion, 5-rnethoxynicotinoyl chloride was
prepared from 5- nethoxynicotinic acid hydrochloride (112.7 ng, 0.59

mol es). Treatnment of the acid chloride with pyrid-2-ylam d oxine (80.8 ny,
0.59 nrnol) and triethylamine 5 (0.3 L) in dichloronethane (2 rﬁ{f @\?

by heating in dinmethylformamde (1 rnL) at 120 C for 2.5 hours %‘l

mg (17% of 3-(2-pyridyl)-5-(5-nmethoxy- pyrid-3-yf)-1, 2, 4-oxadi azol e.
3-(2-Pyridyl)-5-(3-cyano- 5- net hg é_)henyl )-1, 2, 4-oxadi azole B73 10 A solution
of 5-met hyl i sophal oni t3-{2-8yfidyip5g: 0730%3nﬂdﬁ9nehhlﬁ92ﬁa¢?@dl=t25|errL) at 64 C
was treated dropwi se with a sol utlon 0% NaCH (0.78 g, 19.5 mmol ). The
reaction was stirred an additi onal ours at this tenperature. Wrk up and
silica gel chromatography, afforded 0 420 g ¥879% of

3- cyano- 5- net hyt benzam de. 15 Th nt er redji.ate amde (0.1 10 g, 0.69 mmol)
was treated with 70 wt. % H2SO4 75N H sodiumnitrite (0.071 g, 1.03
nmol ) and the m xture stirred at \ Tjor wur. The reacti on was cool ed
and the precipitate collected to affoMt?0.0447 g (42% of

3- et hyl - 5- cyanobenzoi ¢ acid. Using the general procedure for the

ti f i ls
D epar od 11om 3ea e Bedr(i5BeedlilRonHe mepd i ANAAE RN M Bla e e® i
chlori de mddbgryzciydieﬁloyﬂama&qxemmeﬂ Oron38- cgranﬁ}BZBdomﬂz)mcmc:d {670 myg, 2.1
N, N- di rret for eated in ed tube at. for 12
hour o | SPIEy APAGER ot B E st 8 hk B SRPLPTBAYEE-20. 480 g
(809 of graﬁadomﬁrel(d}sb)m@ 1.3- @M Can-etHyEmahRe ny Imt) lnd, tﬁewﬁtﬂjraamr@a 'H NVR
(Cba 3), m: 134 21 NOV 2005 8.85 (d, 1 H), 8.36 (d, 2H), 8.22 (d, 1
H), 7.89 qr op{) at rporFptemperaturg. The twgve(n[t wap rp.gnoveé imyagug, agpq)tfwe
3- (2-Pyri thehduedait b dd B A ARsiRIeRENARREANSS Blme). 4 TRE AdkBFO Wais Bhted

10 overnight at 120 °C. Remova! of the solvent in vacwuo, and trituration with 20%

ethylacetate in hexane afforded 250 mg {32% vield) of 3-(2-pyridyl)-5-{b-cyano-3-
iodophenyl)-1,2,4-oxadiazole: 'M-NMR (CDCls}, & ppm: 8.85 {m, 2H), 8.54 (s, 1H},
8.22 {d, 1H), 8.20 {s, TH), 7.90 {t, 1H), 7.45 (m, 1H). GC/E}-MS gave m/z 374

(M}
15 3-(2-Pyridyl)-b-{3-N, N-dimethylaminophenyl}-1,2,4-oxadiazole
B82
~ -
N
4 NY@
=N~ W
-0

Using the general procedure for the preparation of acid chlorides, 3-
dimethylaminobenzoy! chleride was prepared from 3-dimethylaminobenzoic acid
20 (632 mg, 3.1 mmol}). The acid chloride in dichloromethane (20 mL} at O °C was
treated with pyrid-2-ylamidoxime (430 mg, 3.1 mmol). The mixture was then
stirred at room temperature for 2 hours, Standard work up afforded a residue
which was dissolved in M, N-dimethylformamide {15 mL} and heated overnight at

110 °C. After cooling, the solvent was removed /in vacuo. The residue was
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5 Using the general procedure for the preparation of acid chlorides,
3-fl uoro-5- bronobenzoyl chloride was prepared from 3-fl uoro-5-bronobenzoic
acid (300 ng, 1.369 nmol). The acid chloride was treated with
pyrid-2-yl am doxirne (187.7 ng, 1.369 rnnol) in pyridine (2 nL% nd
m xture heated in sealed tube at 130 C for 10 16 hours. After &belo¥
reaction was treated with mater and the solid collected by filtration.
Recryst al I f
3-(2- pyr |dc'1|&§/s|%§1’Qe E?'?g Wﬂg’?‘ raé‘?%.f‘aﬁiﬁ@'ﬁhég%ﬁ‘ ?Cgiéar}&é%%ﬂéramd PR (coc13), 5
(ppm: 8 cﬁlzd(odgr ant)dros. :ﬂﬁu(re sulfatd) filt@regilar(cdgoriceryrated. 9Rili¢a del 2H), 7.50 (m
2H) . 2- rid rorrzophen 2,4-0xa azole 5 B75
Usi ng t h P%‘PQT%B%W@&@U? g ’?[HFG ?ﬁ%e’ﬁrngpeg?ﬁt%ég#t?)fd‘dgé?ram@ﬂrfaor i 'de5%7 3.7 odo- 5-
br onobenzeydwed bpkiideatiaswih apasediefypgindr hrﬁ)ﬁ@xé}rebhﬁmn@h@] ackd df1. 0 g,
3. 058 nnnlgé The acid chloride was treated with pyrid- élanldOX|rne (419.3
ng, 26 3.pEBPYRYE1HNdirasthslapsnerhenyhid . 2Mecrrdidzalee WEBMSH(GRClgledl ed t ube
at 130 C t | 19 reacti §r with water
and the s%ﬁécsd %‘g I%g%l{@% ﬁ?)'?i'?%?@tﬁl?ﬂny e@?y@?’ I7I‘|9§{ 2'6’ ff%t?nqg} "hanol
af forded MH06@H (dlAHIYR.Off (s, BH).
3-(2-pyridyl)-5-(3-iodo-5-bronophenyl)-1, 2, 4-oxadi azole: 'H NWR (CDC13), 5
ngDn)’ ' 8133 (2;'1 N?/ 0{% @1 grélp?nd 21v H% (3%.)%%&% “(?m!ﬂﬂ%yﬁ 1 %4oxadlaz|5|}é 8.22 (dd,
3- (5-Fl uor o- 2- pyrldyl) 5-(3- quoro 5- Bsannphenyl) , 2, 4-oxadi azole B76 5
Usi ng the general procedure for the preparat%on of aC|d chl ori des,

fl uoro-5- brornobenzoyl chloride was prepayed 3-fl uoro-5- br onobenzoi ¢ aci d

5the

3-

(350 ng, 1.598 nmol). The act ori de reat ed

5 f1 uoropyri d- 2-yi am doxi me (22 N ') in dinmethylformam de (5
m-) and the m xture heated in se edNL be at T8O 10 C for 16 hours. After

cool i fg, the reaction was treated with water and the solid collected by

filtration. Recrystallization fromethanol afforded 218 ng (45% of 3-

(5-f1 uor o- 2- py¥singythy osne¢ral plogedereSopitenpishanyipy of azimcfd&fadﬁsaﬁcﬂ\f@no‘ﬁ-l- NVR

(CDC13), fﬁjorobenzoyl chloride was prepared from 3-cyano-5-fluorobenzoic acid (0.10 g, 0.6

mMol}. Treatment of the intermediate acid chioride in dichloromethane with 5-
chloropyrid-2-ylamidoxime (0.103 g, 0.6 mMol} followed by heating in N, V-

15 dimethyMformamide overnight at 110 °C afforded crude product. Standard work up
and purification by silica gel chromatography, and recrystallization afforded 30 mg

{16%) 3-(5-chioropyrid-2-yl}-5-{3-cyano-B-fluorophenvyl)-1,2,4-oxadiazole.

3-{5-Chloropyrid-2-yl}-b-(3-cyano-5-chiorophenyl}-1,2,4-oxadiazole

B&4
20
()
4 ”»/@
S \ S
NN CN

Using the general procedure for the preparation of acid chiorides, 3-cyano-5§-
chlorobenzoyl chloride was prepared from 3-cyano-5-chiorobenzoic acid {0.10 g,

0.55 mMol), Treatment of the intermediate acid chloride in dichioromethane with 5-
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8. (d, 1 H, 8.28 (s, 1 H, 827 (dd, 1 H, 7.93 (td, I H, 7.61

1 H, 7.53 (td, 1 H). 15

Pyridyl)-5-(3-allyl oxy-5-(nethoxycarbonyl ) phenyl)-1, 2, 4- oxadi azol e B77
t he general procedure for the preparation of acid chlori d?ﬁ,{Nov 2005

yl oxy- 5-(net hoxycarbonyl)benzoyl chloride was prepared fr .

3-al lyl oxy-5 20 (nethoxycarbonyi)benzoic acid (3.24 g, 13.7 mmtl). A

sol ution ot:hrfda@pﬁetﬂy:a@ma%ﬁé%l@wgC@ls%rrqm Bwed byMdatiah V% Nas treat ed

with pyrid-2-ylamd ox!ne 9 g, : and then stirred at anbient
t enper at ur ireihyHotmeamise Qﬁcﬁtmghitﬂil 7510 TG nféorcterie:m%@'tqd@nt nflandeed wWask washed

w th water rat i ne I h f

fiitered. 20 PuBbdih BY albh BRobirBihoRecihy, BRDNGH S-S0 43P0
N, N- di net hyjz.fec%)rransdaldr&@yrm-valﬁ(dqeﬁdm%-ahlomeﬁyrﬂ-or,z,zﬁmam‘wlzs}e. St andar d
wor k up and silica gel chromatography using hexanes: et hyl

t at e: di chl t foo
B o by iyl o5y 5 SAPTSTerenvad Bt s s R b o phay I 3 o ool azol e: * H
NVR (DVBO1: b - 8.81 (d, 1 H), 8.28 (sggg H, 8.20 (d, 1 H, 8.07 (t, 1 H),
7.94 (s, 1 H, 7.76 Is, 1 H, 7.66 (m 2H) 6.09 (m 1H, 5.47 (dd, 1H),

NN

p
t

wgw

g
I

5.33 (dd, | H, 4.81 (d, 2H), 3.93 Is,
3-(2-Pyridy|)-5-(3iod05(math@ nyI) 1)-1, 2,4-oxadi azole 678 za
Usi ng the general procedure for th of acid chlorides, 3-iodo-5-
(et hoxycar bonyl ) benzoyl chloride re fYpom 3-i odo- 5-

(rnet hoxycar bonyl ) benzoic acid (1.7 g 4 mml ). The acid chloride was

treated wth pyrid-2-ylam doxinme 10. 685 g, 4.998 mmol ) in dinmethyl formam de
(10 mM-) and the m xture heated in sealed tube at 130 C for 16 hours. After
cooli'ng, the 15U|s'®adhie@nnmbpltqceatursdomitemmaaretioawd atidechdoided, alhlawetded by

oo oS A R LA A LRSI (80 O
(CDC13)¢ 8 sbpplas‘)-l of®x8by! 'ch®ride in HichloBorBdthane amd H)c;atﬁyﬁ@ afunil oy, V8. 60 (s, 1
H. 8.25 (g di metjf'ly%_f')ofmgrh%]é. l'}rgétr%en@o’f tr71é ?cherrlgeddqételacs éhlgr'i e5inI s, 3H.
dichloromethane with 1 equivalent of ‘b-chloropyrid-2-ylamidoxime followed by
heating in N, N-dimethylformamide overnight at 110 °C affords crude product.
Standard work up and purification by one or more methods, including silica gel
15 chromatography, recystallization, and trituration, affords purified 3-(5-chloropyrid-2-

y1}-5-{3-chloro-5-fluorophenyl)-1,2,4-oxadiazole.

3-{5-Chloropyrid-2-yh-5-{3-cyanc-5-methoxyphenyl}-1,2,4-oxadiazole
B86
OMe

Z
\ ‘Y@
=n" 4 N

N—O

20 Using tﬁe general procedure for the preparation of acid chlorides, 3-cyano-5-
m_ethoxybenzoyl chloride is prepared from 3-cyano-5-methoxybenzoic acid using a
solution of oxalyl chloride in dichloromethane and a catalytic amount of N,N-
dimethylformamide. Treatment of the intermediate acid chloride in

dichloromethane with 1 equivalent of b-chioropyrid-2-ylamidoxime followed by
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20 3-(2-Pyridyl)-5-(3-nethoxy-6-(nmethoxycarbonyl ) phenyl)-1, 2, 4- oxadi azol e
B79 137 21 NOV 2005 Using the general procedure for the preparation of acid
chl ori des, 3-nmethoxy- 5-(nethoxycarbonyl)benzoyl chloride was prepared from
3- et hoxy-5- (net hoxycarbonyl)benzoic acid (400 ng, 1.9 nmmol). The acid
chloride in dichloronethane 120 m-) at 0 Cwas treated with
pyrid-2-ylamdoxinme (261 ng, s 1 .9 mmol) and the m xture stirr&lNey- 3495m
tenperature for 1 hour. The reaction mxture was then washed with water and
sat ur at echebting @) NdWidedethyEBornaathiid noasighsadi ium ¥ukffatds, cridd preded;. and

concentrated, The residu s dissolved in N N _ dinethylformamd 4 m) and
heat ed O%Pﬂ?ﬂﬂtw%ﬁk Lff’l@“ﬁ?‘\ﬁ%fcé‘ﬁaﬁi’a REr¥ TP cdRghodr 'Pﬁéd@&s”bﬁ‘—i’r%ﬁa'g ogr a)phy
using a nindrbRgPipHYeXedet MiaYibn ARt @t@ratlb6hdipsraepihane 348-dhisrépdng-af f or ded
191. 3 ny ﬂ320 of 3-(2-pyridyl)- -853- met hoxy-5- (et hoxycarbonyl ) phenyl ) -7
, 2, 4- oxadiVadB-6Yang{5 1 vtho R oRIERY -1 ~4-®@a@@zeé; 1 H, 855(s, 1H, 825 (d,
1H, 7.99 (m 1 H, 7.90 (t, 1 H, 7.821s, 1 H, 7.47 (m 1 H, 3.98 (s,
3H), 396 15, 3H) o BhidoRYrhavl e 814 3y MO GYARORDEDY bsckidaofls OXadI azol &

15 B80 cN Using the general procedure for the preparation of acid chlorides,
3- brono-5- cyanobenzoyl chloride was BBépared from 3-bronp-5-cyanobenzoic
acid (1.6 g, 7.0 mol). The acid chloride ig dichloronethane (20 m-) at O
C was treated with 20 pyrid-2-yl arni doxi ne 65 ng, 7.0 mmol) and the

m xture stirred at room tenpé uRe fgr rs. The reaction m xture was
washed with water and saturated=h LD over anhydrous sodi um sul f at e,
filtered, and concentrated. The fesi §ué was dF8sol ved in

NN- di met hyl f ormarni de 130 nlL) and heated overnight at 110 C. Standard work
up and silicah%? chromat ography using a m xture of 25 hexene:ethyl acetate.

I .
di chl or onet ha nazthe .appery g%@ﬂref%ﬂ& ?@Ea"?&'%f"f3’-‘3("2‘-’“’0”"93' 3-cyano-b-
pyri dyl) - Bndr3o B RYPeiosIARRR RN A4 Frod Scp¥RslEaRM BhenBid\NMR (€REL3) : 8 -
8.87 (d. 1 H, 870 (s, 7 H, 852 (s, 1 H, 823 (d, 1 H, 803 (s, 1 H),
7.92 1a, Q.5p)mMpilsTreatment of the intermediate acid chloride in dichloromethane with 5-
flouropyrid-2-ylamidoxime {0.086 g, 0.55 mMol) followed by heating in M N-
dimethylformamide gvernight at 110 °C afforded crude product. Standard work up
and purification by silica gel chromatography, and recrystallization afforded 1.8 mg

(1%} 3-{5-fluoropyrid-2-yl}-5-{3-cyano-5-chiorophenyl)-1,2,4-oxadiazole.

15 3-(5-Fluoropyrid-2-y!)-5-{3-fluore-5-chlorophenyl)- 1,2, 4-oxadiazole

B838
Cl

F\@)\{N?/@
=N N .

N=0O

Using the general procedure for the preparation of acid chlorides, 3-chloro-5-
fluorobenzoyl chioride is prepared from 3-chioro-5-fluorobenzoic acid using a
20  solution of oxalyt chloride in dichloromethane and a catalytic amount of A, N-
dimethyliformamide. Treatment of the intermediate acid chloride in
dichloromethane with 1 equivalent of 5—fluoropyrid-2-ylar:nidoxime followed by
heating in N,N-dimethylformamide overnight at 110 °C atfords crude product.

Standard work up and purification by one or more methods, including silica gef
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1 H. 138 21 NOV 2005

3-(2-Pyridyl)-5-(5-cyano- 3-i odophenyl)-1, 2, 4-oxadi azole B81 CN | Using the
general procedure for the preparation of acid chlorides, 3-cyano-5- 5

i odobenzoyl chloride was prepared from 3-cyano-5-i odobenzoic acid (570 rrg
2.1 mmol). The acid chloride in dichloranethane (5 nL) was treatedNoy-240
pyrid-2- ylamdoxine (287 ng, 2.1 nmml) and triethylamne (1 nm) and the

m xture Sthrbﬁ@to(erthl E\ﬁ@fa!l@ﬂanb@oéﬂd fRpetRhUBRordEhRirsiek \B I flv@sdpgrBved in
vacuo, and the residue dissolved in NN dinet hyl forrnam de (5 nL). The

m xt ure wasYhdatGehlaw-oieewirganyibd  220xediapddfoval of the sol vent in vacua,
and trituration with 20% ethylacetate in hexane afforded 250 ng (32% yi el d)
of 3-(2-pyridyl) . az ol & (CDC13),
o (2Pt 253 (ép_ﬁxadwr.az W@Q@Q@@ng%e&o&yemﬂm i @-oxa H)EMVB Soack
H, 7.45 (m 1 H. GClEJ-MS gave mz 3R89 (M 15

3-(2-Pyridyl)-5-(3-N, N-di nethyl arn inophenyl y,d, 2, 4-oxadi azole B82 N N

Usi ng the general procedure for the preparat| pn of acid chlorides, 3-

di met hyl am nobenzoyl chl oride 3-di net hyl am nobenzoi ¢ aci d
20 (632 ng, 3.1 rnnol). The acid o d¥ chl oronet hane (20 rnL) at 0 C
was treated with pyrid-2-ylam dom% ng, 8N1 rnnol). The m xture was
then stirred at roomtenperature for 2 hours. Standard work up afforded a
residue which was dissolved in N, NNd i methylf a rmam de ((ém) m.) and
heated over ni gh{siag theigergrat progedufe todhe ﬁgePafﬂé’”s‘UI%Fh'\ﬂﬁéesr» @ 3n
vacua. The,fesl duenugechiatsdh Meyored i SLSaAbRAokALERR! QB1ARRS, and

Pc
t hen washed wth %@ and saturate
solution of oxalyl chloride in dichioromethane and a catalytic amount of N, -

dimethylformamide. Treatment of the intermediate acid chloride in

10 dichloromethane with 1 equivalent of b-fluoropyrid-2-ylamidoxime followed by
heating in N, N-dimethylformamide overnight at 110 °C affords crude product.
Standard work up and purification by one or more methods, including silica gel
chromatography, recystallization, and trituration, affords purified 3-{5-fluororopyrid-

2-yl)-5-{3-cyano-5-methoxyphenyi}-1,2,4-oxadiazole.

15 3-(5-Cyanopyrid-2-yl}-b-{3-cyano-5-chlorophenyl}-1,2,4-oxadiazole
BSO
%
NC
¢ \)‘\(NY@
—— \
N CN

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
chlorobenzoyt chloride was prepared from 3-cyano-b-chlorobenzoic acid (0.10 g,

20 0.55 mMol). Treatment of the intermediate acid chioride in dichloromethane with 5-
cyanopyrid-2-ylamidoxime {0.099 g, 0.55 mMol) followed by heating in N, N-
dimethylformamide overnight at 110 °C afforded crude product. Standard work up’
and purification by silica gel chromatography, and recrystallization afforded 1.1 mg

{0.65%]) 3-(5-fluoropyrid-2-yl}-5-(3-cyano-5-chlorophenyi}-1,2,4-oxadiazole.
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dried over anhydrous sodiumsulfate, filtered and concentrated. Silica gel
chromat ography using a m xture of hexane:ethyl acetate: di chl oronethane
(3:1:4) followed by trituration with 10 % di ethyl ether in hexane, afforded
27 mg (3 % of 5
3-(2-pyridyl)-5-(3-N, N-di met hyl ani nophenyl ) -1, 2, 4- oxadi azol e: ' Rl NoR. 2005
(cbCl--): 6 - 8.8 (d, 1 H, 824 (d, 1 H, 7.8 (t, L H, 7.60 (m 2H

7.46 (m 1 H, 7.373{30CyandPyrid62-98-5¢ B-fldorbs-cRo@phesyl)-61),4-oxadiazote

3-(5-Chl oropyrid-2-yl)-5-(3-cyano-5-fiuoropheny0-1 , 2, 4- oxadi azole B83 Cl
10 No Cry Using the general procedure %! the preparation of acid chlorides,
3-cyano-5- fluorobenzoyl chloride was preparedefrom 3-cyano-5-fl uorobenzolc
acid (0.10 g, 0.6 mwl). Treatnment_of the internmediate acid chloride in

di chl oromet hane with 5 chl or opy¥ /Qﬂ | agi do (0.103 g, 0.6 mwol)

foll owed by heating in NN 15 di net q ' verni ght at 110 C afforded
crude product. Standard work up and pumibicatiofi by silica gel

chromat ography, and recrystallization afforded 30 ng (16%

3-(5-chl oropyri g-.2-yl ) -5-(3-cyano-5-fl yorophenyl )-1, 2, 4- oxadi azo] e.
S Gl or obY T Geiha Y1 aanetal rEY ST o e PESRGINAT S350 4P R SEahEio-Bra 20
G ON Usi ngubf®eaRNEERLiBE RCRApERd fiRm BigiRbanasabbem ot adgidinghs ori des,

3-cyano-5- chl orobenzoyl chloride was prepared from 3-cyano-5-chl orobenzoic
acid (0. 1osgl,utlompSQX%WQHdﬁ@atmpwhqmeaﬂdm eptebdicareourdiad AWt ori de in

di chl orone i 4 - - i doxi ne (0.094 g,
0.55 mvol )h@ﬁ%’m\p‘}é’%@dﬁeg{??a#é"é?#?\ﬁ%sﬁﬁfﬁﬁlé%%o?‘%?%Q%”ggq'g]verni ght at 110 C
af f orded cdidthéorpmethact witht dredaiveleno ok StgyanamaidpZhyidmidatimenfoligwsd lbyca gel

chr ormat ogr %QQtYrﬁg %nlg.hﬁcﬁ%rta¥i1s\}lf%alrrlmwlarzr1?(}é S\Per%fgﬁtoétd?? C 4(1 Saffrgpds crude product.
10 Standard work up and purification by ene or more methods, including silica gel
chromatography, recystallization, and trituration, affords purified 3-(5-cyanopyrid-2-

yl}-5-(3-chlora-5-fluorophenyl}-1,2,4-oxadiazole.

3-{5-Cyanopyrid-2-y1)-5-{3-cyano-5-methoxyphenyl}- 1,2 4-oxadiazole

B92
OMe
NG
\O\«N\?/@
A CN

18

cyano-5-methoxybenzoic acid using a scolution of exalyl chloride in
dichloromethane and a catalytic amount of M,N-dimethylformamide. Treatment of
the intermediate acid chloride in dichloromethane with 1 equivalent of 5-
cyanopyrid-2-ylamidoxime followed by heating in A, V-dimethylformamide overnight
20 at 110 °C affords crude product. Standard work up and purification by one or
more methods, including silica gel chromatography, recystallization, and trituration,
affords purified 3-(5-cyanopyrid-2-yl)-5-(3-cyano-5-methoxyphenyi)-1,2,4-

oxadiazole.
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(2.69% 3-(5-chloropyrid-2-yl)-5-(3-cyano-5-chl oraphenyl)-1, 2, 4-oxadi azole. 5
3-(5-Chl oropyrid-2-yl)-5-(3-chloro-5-fluorophenyl)-1 ,2,4-oxadi azole B85 Cl
Cl Using the general procedure for the preparation of acid chlorides,

3-chl oro-5- fluorobenzoyl chloride is prepared from 3-chl or o- 5- f2it NuvODEOBZ 01 C
acid using a is solution of oxalyl chloride in dichloronmethane and a

catal ytic anount of N, N- dinethylformam de. Treatnent of the internedi ate
acid chloride in di%kti-Opomeyhendeyivkt(B. Stdiegaineahent)- b, 4-oxadiazole

"5-chl oropyri d-2-yl am doxi ne foll owed heating in N, N-di met hyl f or mar ni de
overnight at 110 C affords crude product”. Standard work up and purification
by one or nore nmethods, including silica gel @5 chronmat ography,

recystallization, and tri turatLon ffords pu |fi ed 3-(5-chl oropyrid-2-
yl)-5-(3-chl oro-5-fl uor ophenyl \madl
3-(5-Chl oropyrid-2-yl)-5-(3-cyano=R- hoXyphe

e.

l)-1,2,4-oxadi azole B86 Ome
Cl CN 20 Using the general procedure f"d)‘rothe preparation of acid chlorides,
3-cyano-5- et hoxybenzoyl chloride is prepared from 3-cyano-5- net hoxybenzoi c
acid using a thORed Lodo, %,otrh o a catalytic
amount of N, N di rrét hyp?orr?rgar?nade " eat lﬁgﬁebé}?% hglr ?é’?;&%}@?gt%%gm d chloride
in diehl dro@ramﬂmlraeylva?ﬂdmcne ie grensat @ fromod, S5eicidrartepywic de@- ysiras dokitine

foll owed by 141 Nov., 2005 heati i_met hyl f or de over ni ght at
110 C aff8¥8§é¥lr§ﬁ%r"\%r'Sﬁﬁﬁgmngttéﬁwg?@]aﬁ'? 5 3’%”'&1‘?{ {tati on by one or
mor e et hgphsethi/AeiEhidg. SirbdtaRngek theihtarridRge @l@fﬂ}/chldir&fe}/i&t allization, and
trituration, affords purified, 3-(5-chloropyrid-2

yl)-5-(3- ew&mo@ewﬁd&%%ﬁwmﬂeﬂ?f& Wietapyibikeylamidoxime followed by
3- (5 Fl uonemtd fir vtkibnetnfifsribiii@e Bvéhiight PRIBNO srtords trtitAdtoagdl ¢ B8Y

10 Standard work up and purification by one or more methods, including silica gel

chromatography, recystallization, and trituration, affords purified 3-{5-fluoropyrid-2-

yl}-5-13,5-dicyanaphenyl)-1,2,4-oxadiazole.

3-(3-{4-Dimethylaminobutoxy}-pyrid-2-yt)-5-{3-cyano-5-fiucrophenyt}-1,2,4-
oxadiazole '

15 Bo4a

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
fluorobenzoyl chioride is prepared from 3-cyano-5-fluorobenzic acid using a solution
of oxalyl chioride in dichloromethane and a catalytic amount of M, V-
20 dimethylformamide. Treatment of the intermediate acid chloride in
dichloromethane with 1 equivalent of 3-{4-dimethylaminobutoxy)pyrid-2-
vlamidoxime followed by heating in N, N-dimethylformamide overnight at 110 °C

affords crude product. Standard work up and purification by one or more methods,
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C3 NO CN Using the general procedure for the preparation of acid chlorides,
3-cyano-5- chl orobenzoyl chloride was prepared from 3-cyano-5-chl or obenzoi c
acid [0.10 g, 10 0.55 mwbl). Treatnent of the internediate acid chloride in
di chl oronet hane with 5- fiouropyrid-2-ylam doxinme (0.086 g, 0.55 mwbl)

fol l owed by heating in NN dimethylforrn am de overnight at 1 10 C afforded
- crude product. Standard work up and purification by silica gel 21 Nov.2005
chromat ogr aphy, and recrystallization afforded 1.8 mg (1 %

3- (5-f 1 uor opyudisdy thﬂ yel Thi@meyaraphy; ﬂahtly@tradphx%mylt)m&aﬂmﬂ -apdadiazed-ehadd
3-(5-F uoro r| d- 2- %f‘e (3-fluoro-5-chl or ophgnyl oxad| azole B88 Cl
Usi ng t he B é?‘eéflo”'ﬁF‘B iHid € chimatpgrappy pRf -5 haféf’rdécﬂ”d'f'éﬂl o fes,

3-chl oro- 5duﬁétH9591ﬂﬁ:f%%&y$ﬂ19f2' LR5l c%ﬁ&@f%r%ﬁ%Ff chl4ag idBizblauor obenzoi ¢

acid using a 20" solution of oxalyt chloride in chl'ororethane and a

cat al yti c anounbiteshatyely, wéarenehy bf Sr(Bdivicteyridrieai-aeatfiusgho-bheyannpleenviidi at e
acid chlori di h or,onet hane ui val ent of

5-fl uor opyr"?%“fxﬁfhg 86’3‘2'?'?780 ol f"g\/%ng '-B@t%y%g’ ?cfbﬁéo’féu W'd’\('net hyl f or mam de
over ni ght  aimeth@idemainbios datrcs vaahpicatbieint ofStﬁ,WdﬁD dsvm k up and purification
by one or nore nethods, including silica

chr onat ogr QB%‘RP"aF\éR:‘WQWQBi’St 1%wr0\arh@> £ps ama BW 1%?@ @Ff&édsp%wﬂﬁ ed

3-(5-f 1 uor gropyf i étarz-rayd )Noﬁ( (8 aﬁhlp%ﬁcé drl wawbﬁ%te tetrfodd; Meadinazol e.
3-(5-Fl uoropyrid-2-yl)-5-(3-cyano- 5- net hoxyphenyl )-1, 2, 4- oxadi azole B89 CMe

5 NQCN Usuitnggelr@rg@nmapw otevstalieation, ttrllue'aporepmdatew@nsedmham Higbhl ori des,

3-cyano-5- rnethox chloride | ared from . . .,

3- cyano °5. Fet ?lr(57>1<yrb ﬁzm QEWSL%?%Q}’ {gﬁ—-rﬁ)ﬁ&ﬁ aﬁemds purW;ed 3-(3-4
dimethylaminobutoxy)-pyrid-2-yl}-5-(3-cyano-5-fluorophenyl)-1,2,4-oxadiazole.

|
3-{3-{5-Dimethylaminopentyloxy}-pyrid-2-y1)-5-(3-Cyano-5-flucrophenyl)-

1,2,4-oxadiazole

B95

5

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-

fluorobenzoyl chloride is prepared from 3-cyano-5-fluprobenzic acid using a solution
of oxalyl chloride in dichloromethane and a catalytic amount of N, N-
dimethyHformamide. Treatment of the intermediate acid chloride in

z0 dichloromethane with 1 equivalent of 3-{5-dimethylaminopentyloxyipyrid-2-
ylamidoxime followed by heating in M, A-dimethylformamide overnight at 110 °C
affords crude product. Standard work up and purification by one or more methods,
inciuding silica gel chromatography, recystallization, trituration, and reversed-phase
high-performance liquid chromatography (RP-HPLC) affords purified 3-(3-(5-

25  dimethylaminopentyloxy)-pyrid-2-yi}-5-(3-cyano-5-fluorophenyl)-1,2,4-oxadiazole.
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solution of oxalyl chloride in dichloronethane and a catal ytic anmount of

N. . N di met hylf ormam de. Treatnent of the internediate acid chloride in 10

di chl oronet hane with 1 equival ent of 5-fluoropyrid-2-ylam doxinme foll owed by
heating in N, N-di net hyl f ormarni de overnight at 110 C affords crg? 1%iuct
Standard work up and purification by one or nore nethods, inclu ﬁﬁ’ P a
gel chromat ography, recystallization, and trituration, affords purifi ed

3 (5 11 uor or opygidal! %reém(e?»afoyasn@mmﬁﬂmmem b dmaniage e, 15

3- (5- Cyanopy(d 3- cyano- 5- chl or ophen 4- oxadi azol e
CN Usi ng Tt Be- @emazale \pr’fb@@mﬁswm 6rdsmhdwmlpapmtw@n idsfingéMd chl ori des,

3-cyano- 5;_chl enzoyl chIo |de was prepar f ano- 5- chloroben20|c
acid (0. f’érHEthy Brrg 1% AR ?th‘gd?n{@m dlée/lte acid chloride in

di chl or om&hwmymuobhzaaecmamamtbwd 2 aSﬁH&fBaﬁﬁglalffB 100C0890rgs cPudd nvbl )
foll owed by heating in NN di methylformm de overnight at 110 C afforded
cr ude Spr GHRRMCT: STAPRRAT qYAbR AY PUIiigation Pf|°eatqrdiﬁpfsyn%ﬁhp%an@@ﬂmg

chr onat 0%{ lgg@é; 8%%&?&%%%%&&@1&&&1&@? tQF:ﬂ%ﬂ nd rmrse(oopl‘ﬁa%

3-(5-flu 2-yl cyano-5-chf oro |azole 143 21
Nov. 200%eBiofrbadyealimyiy chawiatgdrpphy (FBR-HPUGY a‘rfardermmufleﬁﬁe@y%) 1

of " actd- GBIV RRRoREr PR B PR PO BRI 4 & 5P pAYEd T rom |

3-chl oro-5-fl uorobenzoic acid using a solution of oxalyl chloride in

di chl or onet harSeiGalrﬁd)imemra\tiarinytoihex\anmnmyridfz M) 8- { e yeeb i fiboopaemlde, 2, 41 eat nent
of the internediate acid chloride in_di thI oronet hane with 1 equival ent of
5- cya}‘i’opyrl d- 2-yl am doxi nme foll owedo’iiq' A€ating in N, N-di met hyl f or mani de
overnight at 110 C affords crude prodggg. 10 Standard work up and
purifiication by one or nore net hods, including silica gel

N

4 ”y@
T \\
N =4 CN

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
fluorobenzoyl chioride is prepared from 3-cyano-5-fluorobenzic acid using a solution
15 of oxalyl chioride in dichloromethane and a catalytic amount of N, /V-
dimethylformamide. Treatment of the intermediate acid chloride in
dichloromethane with 1 equivalent of 3-{6-dimethylaminohexyloxy)pyrid-2-
vlamidoxime followed by heating in N,N—dimethylformamide overnight at 110 °C
affords crude product. Standard work up and purification by one or more methods,
20 including silica gel chromatography, recystallization, trituration, and reversed-phase
high-performance liquid chromatography {RP-HPLC) affords purified 3-{3-{6-
dimethylaminchexyloxy)-pyrid-2-yl}-5-(3-cyano-5-fluorophenyl)-1,2,4-oxadiazole.
Alternatively, treatment of 3-{3-fluoropyrid-2-yl}-5-{3-fluoro-b-cyanophenyl)-
1,2,4-oxadiazole with potassium 6-dimethylaminohexyloxide in M./V-
"25 dimethylformamide with a catalytic amount of 1,4,7,10,13,16-

hexaoxacyclooctadecane (18-crown-6) and heating at 110 °C affords crude
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chromat ogr aphy, recystallization, and trituration, affords purified
3-(5-cyanopyrid-2- yl)-5-(3-chlaro-5-fluorophenyl)-1, 2, 4- oxadi azol e.

3- (5- Cyanopyri d- 2-yl ) - 5-(3-cyano- 5- nret hoxyphenyl ) -1. 2, 4- oxadi azol e B92 Owe
NC 15 CN cyano- 5- met hoxybenzoi c acid using a solution of oxalyl chloride in
di chl oronet hane and a catal ytic anount of NN-dinethyl for mami de. 2IrNextZf08t of
the internediate acid chloride in dichloronethane with 1 equival ent of 5-
cyanopyr Fﬂ)d%ci/l amRxd Wk eblaﬂmnwaﬂw&y BHe igh M}Lrékndétnsamﬂmé@mam de
overnight 20 at 110 C af{ords crude product. Standard up a

puri f i casiliom gblchsnmatrgraphyr, escust #lbzigioni mgbnadiongand tavge&egmhaghmgmt ogr aphy,
recystallization, .and, triturati r|f|
3-(5-cyaﬁ8ﬁ9V“ﬂ“%’§W¥*?“85“‘%ﬁﬂ%‘%“ﬁiﬁ&%@fﬁﬁ§ﬁ§Pf” €4 34385 adi azol e. 144 21
Nov. 200%imethtahlinHeRpdoixiy Apwriat R Ivi)5- (§cfarcb 58Nenpphenyh) 2,1, kadiz28Rdi azoi e

B93 CN CN Using the general procedure for the preparation of acid chlorides,
3,5 55di cyanobenzoyl chloride is prepared from 3, 5-di cyanobenzoi ¢ acid using
a solution of | r I t amount of
NN i et hy ! of eGSR b AR AR 3 £ Batleebigl T

di chl oronet hane with 1 eqU|vaIent of BBBBI uor opyri d- 2-yl am doxi ne fol |l owed by
heating in N, Nd i nmethylf orma mid e overnight at 110 C affords crude
product. 10 Standard work up and purification by one or nore nethods,
including silica gel chromd# ography, recystallization, and trituration,
affords purified 3-(5-fluorop
yi )-5-(3, 5-di cyanophenyl ) -1,

. 4- oxadi azol e. 15

\ S~

10 Using the general procedure for the preparation of acid chlorides 5-fluoro-3-
{thiomethyl)benzoyl chloride was prepared from 5-fluoro-3-{thiomethyl}benzoic acid
using a solution of oxalyl chloride in dichleromethane and a catalytic amount of
N, N-dimethylformamide. Treatment of the intermediate acid chloride in
dichloromethane with 1 equivalent of 5-fluoropyrid-2-ylamidoxime followed by

1 heating in M, A-dimethylformamide overnight at 110 °C afforded crude preduct.
Standard work up and purification by silica gel chromatography afforded the

purified title compound in 52 mg yield {64%]} as a colourless solid.

5-{2-Pyridyl)-3-[3-({1 H-imidazol-1-yl}-B-Fluarophenyl}]-1,2,4-oxadiazole
20 B154
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3-(3-(4-0' net hyl am nobut oxy) - pyri d- 2-yl)-5-(3-cyano-5-fl uorophenyl)-1, 2, 4-
oxadi azole B94 N N-o CN Using the general procedure for the preparation of
acid chlorides, 3-cyano-5- fluorobenzoyl chloride is prepared from
3-cyano-5-fl uorobenzic acid using a solution of oxalyl chloride in

di chl oronet hane and a catalytic ambunt of NN 20 di met hyl f or mam dg.ngUf 8gggrENt
of the internediate acid chloride in dichloronethane with 1 equival ent of
3-14-di met hyl am nobut oxy) pyri d-2- yl am doxirne followed by heating in

N, N- di met hyl f or mam de overnight at 110 C affords crude product. Standard
work up and purification b e or nore nethods, 145 21 Nov. 2005 i ncl uding
silica gel chromatography,/ recystallization, trituration, and reversed-phase

hi gh- performance |iquid chJQ ography ( RP- C) affords purified 3-(3-(4-

di et hyl ar ni nobut oxy) - pyri d- 2- | }F-(B-cya o-§+f|uorophenyl)-1,2,4-oxadiazol
e. Alternatively, treatnment of j N
3-(3-fluoropyrid-2-yl)-5-(3-fl NQr o+~5= pphenyl )- s 1,2, 4-oxadi azole with
pot assi um 4- di met hyl ani nobut oxi d® in di met hyl formam de with a catal ytic
anount of 1, 4, 7,1 0,13,1 6- hexaoxacysfooct adecane {18-crown-6) and

heating at 110 C affords crude product.!Standard work up and purification
by one or nore nethods, including silich gel chromat ogr aphy,
recystal | i zat iWging the ganesd! iropsedanl farabe psedr phaset dhiglohbddpe dffuonmbce |1 qui d

chromat ography. (RP-HPLQ) affords purified 3-(3-(4: i

i ot hy | ar AT B2 Toghe 4 BB Riks HeBSred ot (4 Tlayra ity 99295 1. oxadi avol
e. 3-(3- (phidnasichyianiing pestutioways) oxaw icBro?ide i dReh(ctoryaipe bl dostepbeny! ) -

1, 2, 4-oxadi azole B95 15 CAl Using the general procedure for the preparation
of acid Cpﬂnewtd%fsjy,/\édrgﬁlhﬂtgmam:de. Treatment of the intermediate acid chioride in

. 5 dichloromethane with 1 equivalent of 2-pyridylamidoxime followed by heating in

N, N-dimethylformamide overnight at 110 °C afforded crude product. Standard
work up and purification by silica gel chromatography followed by preperative
reversed-phase HPLC afforded the title compound in 6.9 mg vield {5% over 4
steps)} as a colourless solid.
10 |
3-(2-Pyridyl)-5-(3-cyano-5-trifluoromethylphenyl}-1,2,4-oxadiazole
B185

Z‘ /
.z--
52
qﬁEL
-

3-Fuoro-5-trifiucromethylbenzoyl chloride (0.11 mbL, 0.73 mmol} was added in a
16 dropwise manner to a solution of pyridylamidoxime {99.3 mg, 0.73 mmol} in
dichloromethane (10 mL) under argon. The reaction mixture was stirred at room
ternperature for 10 minutes and the solvent was removed in vacuo. DMF (4 ml)
was added to the oily residue and the resulting sclution was stirred at 120°C for 16
h under argon. After the reaction mixture was cooled to rcom temperature, the
20  solvent was removed /n vacuo. Flash chromatography on silica gel (15%-20%.

ethyl acetate in hexanes} yielded 150 mg (66.9%, GC/MS product RT 7.582 min,
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fl uorobenzoyl chloride is prepared from 3-cyano-5-fl uorobenzic acid using a

solution of oxalyl chloride in dichloronethane and a catal ytic anount of
N, N di met hyl f ormam de. Treatnment of the internediate acid chloride in 20

di chl oronet hane with 1 equival ent of 3-(5-dinethylaninopentylox¥i riiﬁég

yl am doxi rne foll owed by heating in N, N-dirnethylformarni de ove Réﬁt 110

C affords crude product. Standard work up and purification by one or nore
met hods, igaG) udi I r f t , ,

et tarati oft Ard il & o202 sy ST -Re PR o R bR E T A ssienol

( RP- HPLC) élf-lfmmESfCDmld},fBderﬂ}(8-8(65(d25H) 8.40 {s, 1H}, 8.24 (d, 1H}, 8.18 (d, 1H),

di net hy) am $Qt on g& 5 (3 cyano- 5-fl uorophenyl)-1, 2, 4- oxadi az

ole. 146 27 )i m.tYdat ment of |

3-(3- fluoropyrld 2- yI) 5 (3 fluoro 5 cyanophenyl )- 1, 2, 4-oxadi azole with

pot assi um 5- dirnethylaninopentyloxide in NNN dinethylformarnide with a

catal yti c anount _of 10, 13, 16- hexaoxacycl ooct adecane (18-crown-6)

and heatsi ng at3ﬁﬁ'%”%rfzfi?)f"tﬂ%’”cﬁ‘%@U%Oﬁrﬁdh@fomgﬂ‘a%aafﬁ\d )-het k-oepdigerie

purification by one or nore nethods, inglggding silica gel chromatography,

recystallization, trituration, and reversed-phase hi gh- performance |iquid

chr omat ogr aphy (RP-HPLC) affords ~fied 3-F3-(5-

di met hyl am nopent yl oxy) - pyri d- 2- yP?fEiﬁ3¢c -5-f|uorAphenyI)-1,2,4-oxadiaz

ole. 10 b

3-(3-(6-Di net hyi am nohexyl oxy) - pyri d- 2- y?) - eyano- 5-fl uorophenyl ) -1
,2,4- oxadiazole B96 I/ N CN Using the general procedure for the

preparation of acid chlorides, 3-cyano-5- fluorobenzoyl chloride is prepared

f rom 3- cyano- 5- tlrgyrelmet#iver@tethybehag @hRek (0.0 mL,so.csf'a RRWa€ bgyd de in

di chl oronet hane and a catal ytic ampunt of NN dimethyl formam d e. Treat nent
of the intéPriethlaied efch (i’”é‘fﬂRYl”F’H'é”]*qu”ﬁF P PIRst ﬂ&r@é"WOﬂ’Hnl equi val ent of

3- (6- di jet ydradrohRbeane @Xae)_pyfrhgsa:m.am warstgtf#%'mowtm%ﬂatm faeabi ng in

NN- di met hyl f orrnam de overni ght at
minutes and then concenirated /n vacuo DMF (4mL) was added to the residue and

the resulting solution was stirred at 120°C for 16 h under argon. After the reaction
mixture was cooled to room temperature, the solvent was removed in vacuo. Flash
chromatography on silica gel {10%-20% ethy! acetate in hexane) yielded 131.1 mg

15 (62.5%, GC/MSproduct RT 7.34 min, 96% pure) of 3-(5-fluoro-2-pyridyl}-5-{3-
fluoro-5-trifluoromethyiphenyl)-1,2,4-oxadiazole. 'H-NMR (CDCla), 8 {ppm): 8.70 (d,
1H), 8.38 (s, 1H}, 8.28 (dd, 1H), 8.17 {d, 1H), 7.60 (dt, 2H).

3-(5-Cyanopyrid-2-yl)-5-(3-alloxy-b-cyanophenyl}-1,2,4-oxadiazole

20 B157
CN
NG~
N—O 0/\—'//

Using the general procedure for the preparation of acid chlorides, 3-allyloxy-
S-cyanobenzoyl chloride was prepared from 3-allyloxy-5-cyancbenzoic acid {203
mg, 1.0 mmol}. A solution of the acid chioride in dichloromethane {2 mL) at 0°C

25  was treated with 5-cyanopyrid-2-ylamidoxime {162 mg, 1.0 mmol) and
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af fords crude product. Standard work up and purification by one or nore

met hods, 20 including silica gel chromatography, recystallization,
trituration, and reversed-phase high-performance |iquid chromatography
(RP-HPLC) affords purified 3-(3-(6

di met hyl am nohexyl oxy) - pyri d- 2-yl ) -5-(3-cyano-5-fl uorophenyl) - 11221119\:0%%5? azo
le. Alternatively, treatnent of

3-(3-fluor |d2 | ugr ole W th
pot assi um gﬁ%(f}’yrg{nh Lrﬁsﬁ% ?x@f‘g’% ggndﬁgﬁpgﬁ'ggd‘lé 2"”%’1]?“ Er'lrgm e vvlth a
catal ytic amunmeoéadt;oda mixd Orel3asl GrasheX attkas yek Gﬂﬂts&dﬁﬁt&ﬂ&:r(niz?»dﬂéd)%erﬁ) and
heating at C affords%ﬁ ude 147 21 Nov. 2005 product. Standard work up

1
and purifi éﬁ%?’%ﬁ”%?"%‘é‘ 3t Brengst H’BHSCD“FWHF’UE?nd.he§??'p‘é%1wg"éld'55°“’ed in

chr omat ogr apmd.mé@waﬁraémld%%uﬁﬂ arld hdad b 99 ~@ndr ﬁG\h%L?sEdsd%a&% mbah-
performance |iquid chromatography (RP-HPLC) affords purified 3-(3-{5

di met hy bamupoingxsjicexge) chipnatography using Jesyraroetbyf dasorephenylomeriane- oxadi azo
le. 5 o . -

3-(5- Fl uor (Sgyr’cl}é Y. aff‘}’d%d 8§1fm%&40 %y 0‘(( ?ﬂ;‘s"ocryﬁrel?mlcs'%‘Hg'nsjl%'gli",l%yﬂf'oxadi azol e
B153 F 10cWshdtthebiip 10E B @diapsIeC EHUNIARTCDTINES nf;mmaratmqa of).283d (@hl ori des

5-fluoro-3 (thionmeth benzoyl chl oride was epar ed
5-f | uor o- 3-1 )hB@@e{Ph H% ber3dAcTHbidiO dsi HY- 4- ‘g%l(%t1l"ﬁn5c95 tral § Aforide in

di chl or onethangpanth@fotidl)yhiss amepnt of N N-dimet hyl for mam de. Treat ment
of the |ntt((arrre l'ate acid ChYOI’I derr?n di chl orornethane with 1 equival ent of

5-fluorwepyrid-2-yl am doxi ne foIIovved by 15 heating in N Ndi methylformamde

pur 1 1 eati on by i1 R roRaa B RPREINET e Reflte ) o

conpound in 52 ng yield (64% as a coI 8usBess solid. 5- (2 Pyridyl)-3-[3-(1
H-i mi dazol - 1-yl ) - 5- Fl uor ophenyl ) 1- 1, 2, 4- oxagjazole 20 13154 148 21 Nov.

2005 F Using the general procedure for the preparation of acid chlorides
3-fluoro-5 e Y@

N

N-‘E} N
Using the general procedure for the preparation of acid chlorides, 3-allyloxy-
15 S-cyanobenzoyi chloride was prepared from 3-allyloxy-5-cyanobenzoic acid {203
mg, 1.0 mmol). A solution of the acid chloride in dichloromethane (2 mL} at 0°C
was treated with 5-fluoropyrid-2-ylamidoxime (155 mg, 1.0 mmol} ang
triethylamine {418 pL, 3.0 mmol} and then stirred at ambient temperature for 1
hour. The reaction mixture was washed with water and saturated bfine. dried over
20 anhydrous sodium sulfate, filtered, and concentrated. The residue was dissoived in
i N, N-dimethylformamide (5 mL) and heated at 120 °C for 16 hours., Standard work
up and silica gel chromatography using hexanes:ethyl acetate:dichloromethane
{(3.5:0.5:4) afforded 59 mg {18%) of 3-{5-fluoropyrid-2-yl}-5-({3-allyloxy-5-
cyanophenvyi}-1,2,4-oxadiazole: 'H NMR {CDCls), & (ppm}: 8.70 {d, 1H), 8.27 (m,
25 1H), 8.15 {s, 1H}, 8.07 (s, 1H}, 7.62 {m, 1H), 7.41 (s, 1H}, 6.04 (m, 1H), 5.48
{dd, 1H), 5.34 (dd, 1H), 4.68 {d, 2H).

3-({5-Cyanopyrid-2-yl}-5-(3-cyano-5-propoxyphenyl}-1,2,4-oxadiazole

B159
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(1H i m dazol - 1-yl ) benzayl chl oride was prepared from
3-fluoro-5-(1Himdazol-1- yl)benzoic acid using a solution of oxalyl
chloride in dichloromethane and a catalytic anount of

N, N- di met hyl f ormar ni de. Treatnent of the internediate acid chl ozigﬁ) |£h05

di chl oronet hane with 1 equival ent of 2-pyridylam doxine followe Vieat ng
in N, Ndlnet hyl farmam de overnight at 110 C afforded crude product
Standard work up and purification by sili gel chromat ography fol |l owed by

preperative reversed-phase kP fforde e title conpound in 6.9 ng yield
(b% over 4 steps) as a colourless sobijd,
3-(2-Pyridyl)-5-(3-cyano-5-tri ffyor creyhyNphe )-1, 2, 4- oxadi azol e B155

3-Fluoro-5-trifluoronethyl benzoyl ch¥dtide (0.11 At _, 0.73 mmol) was added
ina 16 drop 1% ) - 0.73
ol o o opi8e BRGRerk e A0k AR U LA ONHRe 00 e O
stirred aprorpewberizevtp;eﬂcmderﬁaﬁ orephﬂedﬁrﬂmt$8ymu§|5tph@3c8@'bdeztic wag (2@hoved in
ue and the resulting, solution

vacua. 0 the reS|
was stir r@'@ étng)?D@] f &S cﬁ'@‘"’] Ry 5'?'86?19 gFB’P“’c“W’e‘ hpR&EE Moh 2hPXt ure was

cool ed touJagqmaE@cm&haé H‘l}ﬁaoptyhg aRIOARRE (VYOS i £ Y Sehvbl a@cuo. Flash
chromat ography on silica (15% 20% ethyl acetate in hexanes) yielded 150

ng (66. 9%rre|@®rlwsir1@r{édamL I3TOTHFB?U _NE thqrnstllrze_ﬁ 8loambiR00 LIS IE Fary) of

3-(2- ' H NMR
(cberd) | B IRy e ftork e WOSATPYIK RGN ¥hd oo foiga ) R Gogg o )
?I-)? , . |7:| 88a1(|hitl,td:rodsr f-d)duilrﬁ_s??atd_ifﬂlltbgdr-%,agatoéﬁcémfrat&d FUTheStlesaﬂ:enwas dissolved i ”;(ad| ol
o B1s6 5 OB TR A Szt St hPBoE 38 U8 MRt Se00EE Fior . s
added 10t 0uB ah@lsiich @8I SfiroBdtbgtapRPYiking Heatsh dhosth JRadelftd: cHiBronRtidhemmol ) in 10

di chl or onet hane The solution was stirred at roomtenperature for 10

m nutes ahtt?’ t%@rﬁ()@(ﬁfr%%ﬁ"ﬁ Patres (G70) 8E G 5-IwRPoRIiA-§-Yilehs (@20 t he resi due
and the bRBUMAEYAO uld BRedBBIS! 11 KRR RDE2 @b 101 1 (LNdA! sycdpn. After

t he reacti xt ur e 'Was coo e to roomtenpéra ure e sol vent was
renoved i hHVv,aR G2 (dFtEEH.13 (s, 1H), 7.99 s, 1H}, 7.42 (s, 1H), 4.06 (1, 2H), 1.88 Im,

2H), 1.09 (s, 3H),

15
3-1b-Fluoropyrid-2-yh-5-{3-cyano-5-propoxyphenyl}-1,2,4-oxadiazole
Bi60

F/\ N\)/@
=N \ 07 N\~

N-0O
Using the general procedure for the preparation of acid chlorides, 3-cyano-5-

20 propoxybenzovyl chloride was prepared from 3-cyano-5-propoxybenzeic acid (205

mg, 1.0 mmol}. A solution of the acid chioride in dichloromethane {Z ml) at 0°C

was treated with 5-fluoropyrid-2-ylamidoxime {155 mg, 1.0 mMol} and

triethylamine {418 ubL, 3.0 mMol} and then stirred at ambient temperature for 1

hour. The reaction mixture was washed with water and saturated brine, dried over
25  anhydrous sodium sulfate, filtered, and concentrated. The residue was dissolved in

N, N-dimethylformamide {5 ml] and heated at 120 °C for 16 hours. Standard work
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chromat ography on silica gel (10% 20% et hyl acetate in hexane) yielded 131
.1 nmy 15 (62.5% GO/ Msproduct RT 7.34 mn, 96% pure) of
3-(5-fluoro-2-pyridyl)-5-(3

fluora-5-trifluoronethyl phenyl)-1, 2, 4-oxadi azole. 'H NVR (CDC13), 8 (ppn%:
8.70 (d, 1 H, 8.38 (s, 1 H, 828 (dd, 1 H, 8.17 (d, 1 H), 7. 2005 H) .
3-(5-Cyanopyrid-2-yl)-5-(3-all oxy-5-cyanophenyl)-1, 2, 4- oxadi azol e 20 8157 CN
NC Using {hengemes @L; mreﬁ%%%HWUSIﬁ@ﬁe%@e%@|Iéa@xaqte @ISl oSRtioIHedes,

3-al l yl oxy- 5-cyanobenzo | oride was prepared from

3-al | yl oxip- BOcydheHerrssi "02%1mgd(3(72/6)130f P~ flmoro@vrlﬁr%vl) -5-iR-a@hatS-on of the acid

chloride in dic r ane ) reat

5- cyanopy‘h Hoﬁy%egﬁﬁgeg fi%éﬁm ng%ﬁngl ;M%; W?S&eggwﬁbﬂ-” 2%8% im.
triethyl amnes. {218 vl 7. @@b np| ¥.ement hien 7588 ns.erHiat. eaid, orb, t egpes at ure
for 1 hour. The reaction m xture was washed with water and saturated brine,
dried bvetH! dnB§ds.otd)- sodi um sul fate, filtered, and concentrated. The

resi due was dissolved in N, N-dirnethylformm de (5 nm.) and heated at 120 C
for 16 hours. Standard work 5 up and silica gel chromatography using
hexanes: et hyl acet at e:3-@-hidyghdird-bpare-5-(Brdphn{)-4)2  afdedidede 131 ng (40% of
3-(5-cyanopyrid-2-yl)-5-(3-allyl oxy-5; 8¥anopheny| )-1, 2, 4-oxadi azole: 'H NWR
(coCl3), 8 (ppm: 9.11 (d, 1H), 8.39 d 1H, 822is, 1 H, 821 (d, 1
H, 801 (s, 1 H, 7.42 (s, i H, 6.05 ( gN 1 H), 4.48 (dd, 1 H, 4.40 (dd,

1 H, 4.69 (d, 2H). 10 3-(5-f

uoropyrid-2-yi)-5-(3-all oxy-{}\n&phe @ 1, 2, 4- oxadi azol e B158 CN Usi ng

t he general procedure for the epRrati o :tzo acid chlorides, 3-allyloxy- 15
5-cyanobenzoyl chloride was prepar 83°from 3-2l | yl oxy- 5- cyanobenzoi ¢ aci d

Wy T ot %t nd A Og e S8 SR G oheRl LEyBIENG (2
and tri etnlmy:lbamm chi4iiBe Aas Befared hmim) 3anydndBemitrebemnzobdadt { atby,ehtl

temperat ur err:c];nor A’solution of the acid chloride in dichloromethane {5 mLl) at 0°C was

treated with pyrid-2-ytamidoxime {700 mg, 5.1 mMol} and triethylamine (2.1 mL,
15.3 mmol} and then stirred at ambient temperature for 1 hour. The reaction

15 mixture was washed with water and saturated brine, dried over anhydrous sodium
sulfate, filtered, and concentrated. The residue was dissolved in M, N-
dimethylformamide (5 mL) and heated at 110 °C for 4 hours. Standard work up
and silica gel chromatography using hexanes:ethyl acetate:dichloromethane
{3.5:0.5:4) aiforded 149 mg (50%) of 3-(2-pyridyl}-5-(3-cyano-S-nitrophenyt)-

20 1,2,4-oxadiazole: '"H NMR (CDCls}, 8 (ppmj: 9.35 (d, 1H], 8.81 (s, 1H], 8.89 (d,
1H), 8.75 {s,1H}, 8.26 (d, 1H), 7.84 {m, 1H}, 7.53 (m, TH). N

3-({b-fluoropyrid-2-yl}-5-(3-cyano-5-nitrophenyl}- 1,2,4-oxadiazole

B162
eN
F
9 “Y@
: =" TR )
25 ‘ N-0 N
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hour. The reaction m xture was washed with water and saturated brine, dried
over 20 anhydrous sodiumsulfate, filtered, and concentrated. The residue
was dissolved in N, Ndinethylformam de (5 rnL) and heated at 120 C for 16
hours. Standard work wup and silica gel chromatography using hexanes:eth
acet at e: di chl oromethane (3.5:0.5:4) afforded 59 ng (18% of 21 Nov. 200
3-(5-fluoropyrid-2-yl)-5-(3-all yloxy-5- cyanophenyl)-1, 2, 4-oxadi azole: 'H

NVR (CDC13 8.01
MR (DC13) o bR ogfleoflecirey ot Aolffipirbeld nBidy Eyghed, O 01,
(dd, 1 H)'utrdhe(ﬁ@oﬁlchhlcﬂid)e was prepared from 3-cyano-5-nitrobenzoic acid (1.0 g, 5.1

3-(5- id-2-yl)-5-(3-cyano-5-pr h 1)-1,2, 4- [ I B159

o NP SN B SRR RS BRI SeR e e S R PEERS) oo
acid chi QFéa@&ﬁwut@\ £.YI8BRpIric 2L ABNDRARZ 0341 R/TY, BF 1 AAVI¥RINBRAABRLRFhihd OM
3-cyano- 5- propoxybenzoi ¢ acid (205 ng, 1.0 nrnol). A solution of the acid
chl orisde {2 @iLchbot owee/har@tiiep stirjedaat auabignigennerabtetpryi bepr. The

5- 418 p. L,

5.0 ol Jestgt iRt Whshe &rdartr 3ol Bl p BB bt bR ARG T, o

m xt ur e wagivwashésteiltéredpies camensated. aTrwlrdsrdunezyasjmse@Iummf N, Aanhydr ous
sodi um sul.fate flltere% nd concentratgqC The residye was, dissolved in
Ab) 19

N, N- di netdipriteHrEReaee (8 m) auhbeated ebd DAEWEY PEWE WorstRindar d wor k

10 up an%n@lé.uc@.age@%hmqﬁa@?ﬁbagruamgyhel;tshé@eﬂwe&e&ee&@mbmmemane
acet at e: di chl or onet hane 4) afforded 65 f

g
3- (5- @yan8gyPifa4pafjprded 13- wpd R st %f&)ﬁwyshwytmiﬂ?' Zy#npRadi azol e: ' H NVR

(CDCIU) 1 13 (s, 1
" bRl Ca ettty R b, Gigh; 038 G e 55 (2
SFD 15 3-HIS8FKuGE, iy BABQiry) JHR-A.86 dyanal 5- pr opoxyphenyl ) -1, 2, 4- oxadi azol e
B160 CN Using the general procedure for the preparation of acid chlorides,.
3-cyano- 5-
3-{5-fluoropyrid-2-y!}-5-(3-cyano-b-dimethylaminophenyi}-1,2,4-oxadiazote

15 B163
CN
Fy?
N~O }“/

Using the general procedure fbr the preparation of acid chlorides, 3-cyano-5-

dimethylaminobenzoyl chloride was prepared from 3-cyano-5-dimethylaminobenzoic
acid {190 mg, 1.0 mmol}. A solution of the acid chloride in dichloromethane (3

26 mlL} at O°C was treated with &-fluoropyrid-2-ylamidoxime {155 mg, 1.0 mmol} and
triethylamine (697 pl, 5.0 mmol) and then stirred at ambient temperature for 1
hour. The reaction mixture was washed with water and saturated hrine, dried over
anhydrous sodium sulfate, filtered, and concentrated. The residue was dissolved in
N, N-dimethylformamide {5 mL) and heated at 120 °C for 16 hours. After cooling,

25  water was added to the reaction mixture and then the precipitate was coliected
and dried. Filtration through silica gel using dichloromethane foliowed by trituration

with dichloromethane afforded 14 mg (5%) of 3-{5-fluoropyrid-2-yl)-5-{3-cyano-5-
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20 propoxybenzoyl chloride was prepared from 3-cyano-5-propoxybenzoic acid
(205 nmg, 1.0 nmol). A solution of the acid chloride in dichloronethane (2
rnL) at OC was treated with 5-fluoropyrid-2-ylamd oxine (155 ng, 1.0 nw1l)
and triethylamne (418 L, 3.0 mwl) and then stirred at anblen§1§ﬁggﬂ% ure
for 1 hour. The reaction m xture was washed with water and saturat rine,
dried over 25 anhydrous sodiumsulfate, filtered, and concentrated. The

resi due gnasthdizssebprashyl N, 2 M-Okadiaveleh Y hNanRRODdR), (i ppte): awdoheaneld at 120 C
for 16 hours. Standard work 152 21 Nov. 2005 uE and silica 9

chr omat gt APy i 1§ hexAHes - 0N 1Hle et Endit b I%P@ﬁﬁtHén@ t .81 3: 4)

af forded 120 ng (37% of 3-(5-fiuoropyrid-2-yl)-6-(3-cyano-5-
propoxyphenyl)-1, 2, 4- oxadi azole: 'H NWVR (CDClIb), 8 (ppm: 8.70 (d, 1H), 8.27
(m 1 H, 8.12 3 fidorbpyrid?299-5-83-cvianid) §-{Zm@2hgryeihakybhhenyl)3924s, 1 H), 4.06
(t, ZFD 1.88 (m 2H), 1.08 (s, g)_ i

3- (22Ryri dyl ) - 5- ( 3- cyano- 5- ni t r opPEAYRFE 2, 4- oxadi azole 5161 ON NO2 10
Usi ng the general procedure for theppggparation of acid chlorides,

3-cyano-5- nitrobenzoyl chloride was prqgared from 3-cyano-5-ni trobenzoi c
acid (1 .0 g, 51 mol). A solution of “he acid chloride in dichl oronet hane
(5 nL) at DC was treatedru pyrid- am doxi nme (700 ng, 5.1 mwbl) and
triethylamne (2.1 m, 1 5.3_r AN t hen stirred at anbient tenperature
for 1 hour. The reaction is nMMtufeiwas wasired s th water and saturated
brine, dried over anhydrous sodium sulfate, filbtered, and concentrated. The
resi due was Lssal ved in t |forna eated at 110 C
for 4 hours. 8§tng h%ug&n%rwocﬁdmer{%gs.'hlglqrsparae?n gc’ﬁgp Dr%gﬁh RS ?15

hexanes (%@hoﬂmh@ty&bé}tz@m ﬂﬂ@f&t\hamﬁrep(aﬁ’ecﬁfr&nﬁ'i—é)ar&f forded 149 ng (50% of
3-(2-pyri x ano- n|trog¥enyl) 20 pxadi azol e; 'H NVR (CDCl 3),
8 (p‘ﬁrr) meyf %f@(fa xvib zomsa@ci (45] Mg, iH0 My (%SD'UYPW thg apl ghloridgy g 26

(d 1 Hin dlEh%on"l@iha?ﬂe"@’mﬁ R Y€ Wasltrédred wnh 5 ﬂuoropynd -2-ylamidoxime
3-(5-fluoropyrid-2-yl)-5-(3-cyano-5-nitro 1, 2,4-oxadiazole B162
{155 mg, 1.0 mmol) and triethylamine {418 pulL, 0 mrnol) and then stirred at

ambient temperature far 1 hour, The reaction mixture was washed with water and
saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated.

15 The residue was dissolved in N, N-dimethylformamide {2 ml) and heated at 120 °C
for 16 hours. After cooling, water was added to the reacticn mixture and then the
precipitate was collected and dried. Silica gel chromatography using 40% ethy!
acetate/hexanes followed by trituration with diethyl ether afforded 169 mg (50%]
of 3-{b-fluoropyrid-2-yl}-5-{3-cyano-5-{2-methoxyethoxylphenyl)-1,2,4-0xadiazole:

20 'H NMR {CDCl}, 8 (ppm}: 8.70 (d, 1H), 8.27 {m, 1H}, 8.15 (s, 1H), B.03 (s, 1H),

Fo7.62 {m, 1H}, 7.44 {s, 1H}, 4.27 (1, 2H}, 3.81 {t, 2H), 3.48 (s, 3H).

3-{5-fluoropyrid-2-yl-5-(3-cyano-5-{1H-imidazoi- 1-yimethyl)phenyi)-1,2,4-

oxadiazole
25 B165
CN
Fe
m”ﬁ )
N I N N

165



CN 25 NO2 153 21 Nov. 2005 Using the general procedure for the preparation
of acid chlorides, 3-cyano-5- nitrobenzoyl chloride was prepared from
3-cyana-5-nitrobenzoic acid (1.0 g, 5.1 mml). A solution of the acid
chloride in dichloromethane (5 nL) at OC was treated with

5-f1 uoropyrid-2-yl am doxi me (791 mg, 5.1 mbl) and triethyl am nlNqv2§0%
15.3 mmol ) and then stirred at anbient tenperature for 1 hour. The reaction
m xture was wa thvvae r r-o0us

sodi um sul f at ea 5? tW%Psae’aamﬂ’"g@%Eiﬁ{ t%ﬁ; ggagggﬁ'?@g ucgg%'gas/e%dﬁgcnﬂ%ged in

N, N di mettiichidiagslarvyenettdyliskpzandhloedé edisaireddréd & droB-cyanoth-61H-St andar d

work up and silica gel chromato y using hexanes:eth
acet at e: diTBRPEPlol B MAHY BT &S @Ea)m%fq S%d@a“’ﬁsf‘ fgp é%OthFe acid

3- (5-f | uoLARYiEE G aadﬁic)roéé{%nﬁx.@mﬂ}%t O“Ctvﬁé’@h‘éé‘ﬁéb)wéh Baltﬁrgﬁﬁm gzole: "H NWR
(ChCAa), S (ppm: 4 (s H, 9 (s, 1H, 4 (d, 2H), 8.30 (m 1
H, 7.66 (ymmlgﬂmleilyne {96 mg, 0. 62 mmol) and tnethylamme (258 uL 1.9 mmol) and then

o s SR e GRS, Pt B A RO el 0 ©

chlorides maie:ca:aﬂaatﬁratdﬂ fﬂi’ﬁhélydirleairﬂmbaﬁid}ﬁhs @bdmm @lﬁfaw.smwr@cpadreﬂ from
3-cyano- 5-di m et hyl am nobenzoic acid (190 . nmmol ). A sol uti on of the
aci d chl ocPaeeNtRter .c A8 reTdyhwiRe d(sii’ob@d A YV %{td“@éwgr’t‘?ré‘éjcee@ -t pric

5-f 1 uor opykidaZayd e axd f%&dfsSﬁn@Bcoam% wméawaqudé& lt@w}e%m, (697 pL,

5.0 mmol ) and then stirred at anbient tenperature for hour . ﬁg reaction
m xt ure wasxneshed thet thenreeipitatedwesncollested  and dried. @Fliced;ed)ver anhydrous

sodi um suI er Th S d| ssglved in

N i ot bR ercblaah e 296 GRNCEM LRI and b iR B ERngh 39 U

cool i‘ng, B&thﬂte&heﬁ%or@ldd@dntgdﬂmmfmaicﬂwmnpmrd@EtW)eswcdyhﬂima {tHe precipitate
was collected and dried. Filtration through silica

di chl or om¥PiHRA& ?M\WW'&DWV{]rl' dradiazoley, 'E‘H\”Hﬁdﬁp&%br%i%e &7 dfded 14 ny
(5% of 34(h; 8la[0RWM) | 9:35 il hHP-4.3800BNMND7.63 (m, 3H), 7.21 {s, 1H), 6.97 (s,

15 TH}, 5.30 (s, 2H).

3-{2-Pyridyl}-5-{3-cyano-5-imethoxymethyl)phenyl)-1,2,4-oxadiazole

B166
CN
7} Ng
N—Q
o]
~
20 Using the general procedure for the preparation of acid chiorides, 3-cyano-5-

{methoxymethylibenzoyl chloride was prepared from 3-cyano-5-
{methoxymethyllbenzoic acid {167 mg, 0.82 mmol}. A solution of the acid chloride
in dichloromethane (2 mL) at 0°C was treated with pyrid-2-ylamidoxime {113 mg,
0.82 mmol} and triethylamine {343 pl, 2.8 mmol} and then stirred at ambient

26 temperature for 3 hours. The reaction mixture was washed with water and
saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated.
The residue was dissolved in M, M-dimethylformamide {2 mL) and heated at 120 °C

for 16 hours, After cooling, water was added to the reaction mixture and the
ib6



154 21 Nov. 2005 di nethyl am nopheny))-1, 2, 4- oxadi azole: '"H NWR (CDCI5), S
(RomM: 8.70 (d, 1 H, 827 (m 1 H, 7.811s, 1 H, 7.701s, 1 H, 7.62 (m
1H, 7.08 (s, 1 H, 3.111s, 6H. 5
3-(5-fluoropyrid-2-yl)-5-(3-cyano-5-(2-nmeth oxyet hoxy) phenyl)-1, 2, 4-

oxadi azol e B164 CN Using the general procedure for the prepar at %NO@fomﬁ d
chl ori des, 3-cyano-5- (2-nethoxyethoxy)benzoyl chloride was prepared from

3-cyano-5-(2 10 h et hoxy) benzoi 2 A sol ution of
Che actd cRIFGIIalE HaR RTIT SPb e laroo R0 ety e TBee 8 IRMEed it h

5-f | uor opy ficHoZorb@aAE dadisiea gelhas @gdedltcourmdlonc&nd: atehcﬁxehylaaimmeol(ams AL,
3.0 mol) and then stirred at anbient tenperature for 1 hour. The reaction

m xture wash@adReacliven et Bierad@ff ang thedi'Batepypheoneriddediref YARMY dr ous

di I T d d
NN i ot hy g iaie G AR RE, PP arrod B e e e PV A =

cool i ngs wati8rcyans-balduatotyondthel) meact)11021.4ﬁm»etimze¥ea&rsda tnéne sohe: HNSA pitate

et at o/ noliRe PdPreTiod 8 i OF:aT B 2 RSB N LB o s 60 g

(50x) of 1H), 7.50 (m, 1H},459 (s, 2H), 3.49 (s, 3H). _
3-(5-fluoropyrid-2-yl)-5-(3-cyano-5-(2-nethoxyet hoxy)phenyl) 1, 2, 4- oxadi azol

e: 20 'H NMR (CDCl 3), 8(ppr’r) 8.70 (d, 1 H), 8.27 (m 1 H), 815 (s, 1 H),

8.03 (s, 1 H, 7.62 %yrlgré t‘ﬂ‘{éjc(@nen%g@fzéy?dém {,%,z?ls%dézo?el I't, 2H),

3.48 (s, 3H). 3-(5- quoro

H i m dazol - 1-yl met hyl ) phenyl)-1, 2,4-Bo&adi azole 25 8165 CN 155 21 Nov.
2005 Usi ng the general procedure for the preparation of acid chlorides,
3-cyano-5- (1 Himdazol-1-yl-nethy )benzoyl chl ori de was prepared from

3-cyano-5-(1 H imdazol-I|-yl-nmethyl)benzoic id (140 ng, 0.62 mol ). A
solution of the acid Nﬁ
N

w4
Using the general procedure for the preparation of acid chlorides, picolinoyl
chloride was prepared from picolinic acid (300 mg, 2.4 mmol}. A solution of the
acid chloride in dichloromethane (2 mL) at 0°C was treated with of 3-cyano-5-

15 methoxyphenyl-amidoxime (100 mg, 0.52 mmaol} and triethylamine {1.0 mi., 7.2
mmol) and then stirred at ambient temperature for 1 hour. The reaction mixture
was washed with water and saturated brine, dried over anhydrous sodivm sulfate,
filtered, and concéntrated. The residue was dissotved in N, N-dimethylformamide (2
ml.} and heated at 120 °C for 16 hours. Standard work up and silica gel

20 chromatography using 10-20% ethyl acetate/hexanes followed by trituration with
hexanes afforded 10 mg {7%) of 3-{3-cyano-5-methoxyphenyi}-5-{2-pyridyl)-1,2,4-
oxadiazole: 'H NMR {CDCls}, & {ppm): 8.90 {d, 1H), 8.32 (d, TH), 8.13 (s, 1H},
7.98 {m, 2H), 7.58 {dd, 1H), 7.31 (s, 1H), 3.94 (s, 3H).

25 3-{3-Cyano-b-methoxyphenyl)-5-(5-fluoropyrid-2-yl)-1, 2,4-oxadiazole
B168

157



chloride in dichloromethane (2 nL) at 0OC was treated with 5-fluoropyrid-2 5
yl am doxime (96 ng, 0.62 mmol) and triethylamne (258 ILL, 1.9 nmrnol) and
then stirred at ambient tenperature for 1 hour. The reaction m xture was
washed with water and saturated brine, dried over anhydrous sodium sul fate,
filtered, and concentrated. The residue was dissolved in 21 Nov. 2005
N. . N-di nethyl formam de (2 nL) and heated at 120 C for 16 hours. After
cooling, water was added to the reaction 10 mi xture and then the precipitate
was collected and dried. Silica ggl chromatography using 40% et hyl

acet at e/ hexanes followed by trituyation with. diethyl ether afforded 4 ny
(299 of 3-(5-fluoropyrid-2-yl)- cyqp o8-t

i m dazol - 1-yl met hyl ) phenyl ) - 1, 2, 4=0Xagi & -<'"H NVR (00013), 8 (ppm: 8.71
(d, 1 H, 853 (s, 1 H, 8335, 1 HyN-8.28 (m 1 H), 7.63 (m 3H, 7.21
ts, 1 H, 6.97 1s. Zs 1 H, 5.30 1ls. 2H). _ ) )

3- (2- Pyri dyl ) -\bsin@the aensr 8- Rraeedvbs Jerah Ryrgpapeteaiy ol add chloriidenaiirasol e  B166
CN 20 Usi : r k r.af.i - jdes,

5 cyano- b Lp e SABALE N B P RE Pl Ao RIRRAICICIE By Glop Al P SIS

( et hoxynetthgrim de naciotutaei af thiEcidehHloieBid dithiblomethaad (& mhnao°Q hasaci d

chloride in dichlorarnethane (2 nmL) at 0OC was treated with

Pyt . 25 yTERCAORHE! Ch3 et el PEROTE A0 Py 58 P984 L, 2.5
nTnol ) angidth@Bmiel (1A 8LIA13.8 8N and InéCEMEEREUERLIRE tdnpPBUlSe 1€ reaction
m xture was washed with water and saturated brine, dried over anhydrous

sodi um suhewur dhe freggtiongnixtyngdvepweehed witkgyvateripad saraigd WKine, dued sverved i n

N, N-di met byl f o5 ggcﬁ‘@aé%lf?&e), tfﬁ{élﬁed?%% .%gn@ém;]a%gd.c'l'htsgé%iége Ek%gra;slsoﬁfoe@% 2005

cooling, water was a reaction mxture an

pr eci pi t ateNgitaethlidomeaimidas 2ol @t katechet 20 &d.folThé hoals. Staaderdives®l ved i n
di chl oronet hane..and silica . gel was ad the, solution to ve the dark
Cor or 3 ° Tk YR kiR el prickRe0fiarhs Beiiar 5520 R SR Senatel iPreh ey IS &Y

concent r atradrdtondiiyi @ashy! ethédhi@hbo B ofdet D gsSi1998) ofi 33-8y&idyl et her

af f or ded 44”9(18/% of 3-(2-pyridg|) 5 ) ;

5- ( 3- cyanBLlEYPYBhaoR Yy REBHiHo emeRy4 YU 4,2 4205dindPles o FeENMR HoRHR: & (BRINHd: H NWVR

(70?8 ?)S & 1P H) 8 &6 (&, 11 HB.138s5MH),57.98H8, 1181, 2866 9m., hH) 7.36 @414 1 H),
’ " 3.94 (s, 3H).

3-{5-fluoropyrid-2-y!}-5-{3-cyano-5-ethoxyphenyi}-1,2,4-oxadiazole

B169
CN
Fas”
\C\\)\«Nw/@
NoN=d 07\

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
20 ethoxybenzoyl chioride was prepared from 3-cyano-5-ethoxybenzoic acid (145 mg,
0.7% mmol}). A solution of the acid chloride in dichioromethane {2 mL) at 0°C was
treated with S5-fluoropyrid-2-ylamidoxime (117 mg, 0.75 mmol} and triethylamine
{315 pL, 2.26 mmol) and then stirred at ambient temperature for 1 hour. The
reaction mixture was washed with water and saturated brine, dried over anhydrous
25 sodium sulfate, filtered, and concentrated. The residue was dissolved in N, N-
dimethylformamide {2 mL) and heated at 120 °C for 16 hours. Standard work up
158



1 H, 750 (m 1 H, 4.59 1Is, 2H), 3.49 (s, 3H).

3-(3-cyano- 5- net hoxyphenyl ) -5-(2-pyridyl)-1, 2, 4- oxadi azol e jl,@ﬂ”lmg N- o
Using the general procedure for the preparation of acid chi OI‘I&

pi col i noyl Wet¥%tilde was prepared from picolinic acid (530y"“%. 4 nrnol), A
solution of the acid chloride in dichloromethane (2 m-) at 0C was treated
with of 3-cyano-5 15 nethoxyphenyl -am doxi me (100 ng, 0.52 mmol) and
triethyl aftnReick JgeDcrinma?ag’,’raptmvmk:)ug @nzb%rmnytsdcnetart@xﬂaeaan@nﬂon@ma benperat ure

for 1 hour. The reaction m xt er and saturated brine,

dried ovaHUEIRAIWERSietBY ?}H‘Frs%ﬂf‘?réﬁ‘é 34 mg I‘%% é&f 3&@6‘%%\@%% ¥¥ 43 -The

resi due f o @ik n gajepypt 120 C
for 16 h%?ggsaﬁgéﬁ}%%hﬂ}NMCHX%E’Q%FI ||£|:a eségggchronan?o%rgpﬁ%/ ﬂgl ng 10-20%
et hyl aceét2aé éddhetingslZ tl, I1d5mea SﬁystﬂHtLFréﬂlimn i) t . 3Bhiexahes:.a6flor ded 10 ng
(7% of :Eé—F a{uo )§ met hoxyphenyl ) - 5-(2-pyridyl)-1, 2, 4- oxadi azole: '"H NWR
(cDal 3), (&p $90 (d, 1 H, 8.32(d, 1 H, 813 1s, 7 H, 7.98 (m
2H). 7.58 (dd, 1H) 7.31 (s, 1H) 3.94 1s, 3H). 25

3- (3- Cyano- 5- net hoxyphenyl ) - 5- ( 5-f | uoropyrld 2-yi)-1,2,4-oxadi azol e 8168
157 21 Nov. 2005 %@/ Ryenasiridg2 v - Getvanais- ﬁhe&\gﬁwé”ﬂ@? 4nedimzelgar at i on of
acid chlorides, 5-fluoro- picolinoyl oride was prepared from

5-fl uoro-picolinic acid hydrochl oride 7 77 mg, 1.0 mmol). A solution of
the acid chloride in dichloronethane (2 nlLifMat 0C was s treated with of

3- cyano- 5- net hoxyphenyl - am gg (100 Q. 52 mmol ) and triethylam ne
(418 itL, 3.0 mml) and then 5@‘@ ent tenperature for | hour. The
reaction m xture was washed w tTrNwat

and Saiuxated brine, dried over
anhydrous sodium sulfate, filtered, '5n%l concentrat ed. The residue was

di ssojyved in anBH% gehdryl ;Brfaea&rrbd@r&\%maarm beatie ¢hithicdL G-y drRrs16 hours.

St andard work and silica gel chromatography using 10-20% et hyl
acet at el feé&qw@gnzfqy Flaipede mas prepared from 3-cyano-5-ethoxybenzoic acid (145 mg,

0.75 mmol). A solution of the acid chloride in dichloromethane {2 mL) at 0°C was
treated with 5-cyanopyrid-2-ylamidoxime {122 mg, 0.75 mmol} and triethylamine
{315 ul, 2.3 mmol) and then stirred at ambient temperature for 1 hour. The

15 reaction mixture was washed with water and saturated brine, dried over anhydrous
sodium sulfate, fiitered, and concentrated. The residue was dissolved in NLN-
dimethylformamide (2 mL) and heated at 120 °C for 16 hours. Standard work up
and silica gel chromatography using 5-20% ethyl acetate/hexanes followed by
trituration with diethyl ether afforded 85 mg {35%) of 3-{5-cyanopyrid-2-yl}-5-{3-

20 cyano-5-ethoxyphenyl}-1,2,4-oxadiazole: 'H NMR {CDCls), & (ppm): 9.11 (s, 1H},
8.38 (d, 1H), 8.20 (dd, 1H), 8.13 (s, 1H}, 7.98 {d, 1H), 7.40 (s, 1H), 4.17 {(q, 2H),
1.50 (t, 3H).

3-{5-Chloropyrid-2-yl}-5-(3-allyloxoy-5-cyanophenyl}-1,2,4-oxadiazole
25 B171



trituration with diethyl ether/hexanes afforded 20 ng (19% of 3-(3-cyano-5-
nmet hoxyphenyl ) - 5- (5-fl uoropyrid-2-yl)-1, 2, 4-oxadi azole: "H NWVR (CDCla), S
(ppm: 8.75 (s, 1 H, 840 (dd, 1 H, 813 (s, 1 H, 7.96 (s, 1 H, 7.68
(m 1 H, 7.38 (s, 1 H, 3.94 (s, 3H. 15

3-(5-fl uoropyrid-2-yl)-5-(3-cyano- 5- et hoxyphenyl ) - 1, 2, 4- oxadi azotleNow.2985 cN
Usi ng t he general procedure for the preparation of acid chlorides,

3-cyano-5- 20, et hoxybe | or de was

3- cyano- 5- et Ei'& tgfgf@?ﬁ&?cc? gk pr(ﬁ’pgrba%ﬁﬂoq% s Aqip i9R% SiP'8PYhe aci d
chl ori des- i:'{ﬂarfblb@hk@ﬂ QARNrid8NPay ;Zreﬁ‘ar)edaton(i)@ Nfoxytd eaérﬁmemé.a acid {279
5-fluoropyrid-2-yl am doxime (117 ng, 0.75 mmpol) and triethylamne (315 L,

2.26 muNy. Adamitdh Atsofytion fétthaﬁﬁidé?ﬂmtdé’dﬁéiﬁqﬂQIP@‘BF}Eﬁ”elwrfBUrat 9%e reaction
m xture tr tae\g %%}3&%?9{5@ BN fard R %@1 N§.q Ah&flaqyer anhydrous 25

sodi um sul T at e, tere concentrate ‘residue was dissolved in
N, N- =i rteEﬁMa‘mnn&Wd&L( 2. ‘rrtn)mtahaind"uﬂrmheuhrmﬁ aiza(i)ntﬁieritalen'tbﬁrmmmrfsor 1St andar d

k 158 2/ 068417 21 ii-fl ' d | |
ohr omat JHRRphGP ASHE™ E151567 880 KT o e B PR st B W8 el T ulet i on

with di eddmybrisherdiah korsedfifdret! bt t@bhrefedd- 119 fésuﬁfeqpé’sf&gscavéfd )r 5- (3-
cyano- 5- et hoxyphenyl ) -1, 2, 4- oxadi azol e: '1H NVR ( CDDCi a) dp ! : 8.69 (d,
a1

1H) 8.7%4/- @wthwfwaﬂaﬁ‘q@ (4} and jHpated ay7 20s°C tpr )6, haurgo S(I‘v?ﬁ Mork 7. 38 (s,
3. (5. oy Ao sis S srvdmiibekbzny g 5200 e acprargihssapes follpwed by o7 o
NC i s Usurmgratrm vgénéueaﬂyl ptrec adfiorded 12 td@e(4|ﬁl°/@p:ﬁr&1{5 -ohloofpyaididyicBlHGr i des,
3-cyano ben rid S R r a eth xyben20|c
et o ( LAV Bttty T T craieror: oF TG (GBI ChiRsr B 1, 15
di chlor menanam%ﬁh)(natmcbvw&ts, 1H), 7.88 (d, 1H), 7.40 (s, 1H), 6.07 (m, 1H),

5.40 (m, 2Hl, 4.67 (d, 2H).

15 3-(b-Chloropyrid-2-yl)-b-{3-cyano-5-propoxyphenyl)-i,2,4-oxadiazole
' B172
CN
L “r@
=N 9
N—O 07N~

Using the general procedure for the preparation of acid chiorides, 3-cyang-5-

propoxybenzoyl chloride was prepared from 3-cyano-5-propoxybenzoic acid (83

2c  mg, 0.45 mmol}. A solution of the acid chleride in dichlorométhane {2 mL) a1t O°C
was treated with 5-chloropyrid-2-ylamidoxime {76 mg, 0.45 mmol) and
triethylamine {188 uL, 1.4 mmol) and then stirred at ambient temperature for 1
hour. The reaction mixture was washed with water and saturated brine, dried over
anhydrous sodium suifate, filtered, and concentrated. The residue was dissolved in

25 N, N-dimethylformamide {2 mL)} and heated at 120 °C for 16 hours. Standard work
up and silica ge! chromatography using 10% ethy! acetate/hexanes afforded 7 mg
{4%]) of 3-(5-chloropyrid-2-yl})-B-{3-cyano-5-propoxyphenyl)-1,2,4-oxadiazole: 'H
NMR (CDCis), & {ppm): 8.80 (d, 1H), 8.18 (d, 1H), B.11 {s, 1H}, 7.98 (s, 1H),

7.88 (dd, 1HJ}, 7.39 (s, TH), 4.05 (1, 2H], 1.87 (m, 2H}, 1.08 (t, 3H).
1860



treated with 5-cyanopyrid-2-ylam doxinme (122 ng, 0.75 nmol) and
triethylamne (315.L, 2.3 mpl) and then stirred at anbient tenperature for
1 hour. The 15 reaction m xture was washed with water and saturated brine,
dried over anhydrous sodiumsulfate, filtered, and concentrat e&. cH.;fhe

resi due was dissolved in NN dinethylformamde (2 m.) and hea dd¥ey 200% ¢
for 16 hours. Standard work up and silica gel chromatography using 5-20%
et hyl acetate/ hexanes followed by trituration with diethyl ether afforded
85 ng (35% of 3-(5-cyanopyrid-2-yl)-5-(3 20

cyano- 5- et hoxyphehif-Thibrayytidedcaidhisai@ed yano HHetioRy 0'@DEI}a). 2, Bokppadole 9. 11 (s,
1H, 8.38 (d, 1 H, 8.20 (dd, 1 H), Bq %3 (s, 1 H, 7.98 (d, 1 H, 7.40 (s,
i H), 4.17 (q, 2H), 1.50 (t, 3H). 3B(83chioropy

rid-2-yl)-5-(3-allyl oxoy-5-cyanophenyl)-1, ZM- oxadi azole 25 B171 GN ci 159
21 Nov. 2005 Using the generﬂl ocedure far the preparation of acid

chl ori des, 3-allyl oxy- 5-cygﬁé%w C i de was prepared from

3-al l yl oxy-5-cyanobenzoi ¢ aci d¥g79 Ny, Y ). A solution of the acid
chloride in dichioronethane (3 nL) a¥—®@C was’t reat ed with

5-chi oropyrid-2-yl am doxi 231 1.4 mol.) anpd . i et hylam ne_(574 L,
2.3 ol ) andOSREARE B oY APt g T AR P T B eiorBhEs  EVAES! eact i on
m xture WaspxBsheg! whibhddalaepraitied alobt 8icgandbldiRoxHdn@dic AT {188y dr ous
sodiumsul fate, filtered, and concentrated. The residue was dissolved in

N, N- di r n&:$f IMreelaii HRVLED o theasd puatidringdichiotprestpape 15ribar 8°C &agndar d
work up I 1+ GA 9 i - B : - hexanes
Fol L oned g 0 LT e P g o a5 R o R Pl o

3- (5- chi 63%Ppyti d-2mydit Fd Brenaitivied ar anibignidamplenyie) fot 12hotroXlaeli azol e: ' H

1y 7 pepar TR el fRedet whwereP pdf pirardyine oy (i dpphrond 2% 0
2H) . ' 5 3ofibrmCalitnrepyitdred 2and doreehiBaeyanheSrepidop asphiesyiod ib, 2 M- oxadi azol e
BL72 cry dimethylformamide {2 mL} and heated at 120 °C for 16 hours. After cocling, water

was added to the reaction mixture and then the precipitate was collected and dried.

Filtration through silica gel using dichioromethane followed by trituration with -

16 diethyl ether afforded 193 mg (62%) of 3-{b-chloropyrid-2-y{}-b-(3-cyano-5-
ethoxyphenyl}-1,2,4-oxadiazole: 'H NMR {CDCls}, 8 {ppm): 8.78 (d, 1H), 8.18 {d,
1H), B.12 Is, 1H), 7.97 (s, 1H), 7.88 (dd, 1H), 7.38 (s, TH), 4.16 {q, 2H}, 1.49 (1,

3H).

20 3-(5-Fluoropyrid-2-yl)-5-(3-cyano-b-hexyioxyphenyl}-1,2,4-oxadiazole
i B174
' CN

Fﬂ\("yd
: ‘""N ;\J_O 0/\/\/\

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
hexyloxybenzoyl chloride was prepared from 3-cyano-5-hexyloxybenzoic acid {247
25 mg, 0.96 mmol). A solution of the acid chloride in dichloromethane {2 ml) at 0°C
was treated with 5-fluoropyrid-2-ylamidoxime {149 mg, 0.96 mmol) and
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ci Using the general procedure for the preparation of acid chlorides,
3-cyano-5- propoxybenzoyl chloride was prepared from

3- cyano- 5- propoxybenzoic acid (93 20 ng, 0.45 mmol). A solution of the acid
chloride in dichloromethane (2 nL) at 0OC was treated with
5-chioropyrid-2-ylamdoxine (76 ng, 0.45 mmol) and triethylam ﬁé 1\("1"8%0%_,
1.4 mol) and then stirred at anbient tenperature for 1 hour. The reaction
m Xt ur e tyiesywashe (399 Lh, 1@t @moanghdSitlen satred abahbesnt dednperaiterior anhydr ous
sodiumsulfate, filtered, and concentrated. The residue was dissolved in 25
| NN- di YoM | ¥hsr iRaRTiere MPStupy Wis XrR$hp atidywater BP setyratediisingodped ©%fandar d
work dg%ngpeﬂmag '(sbf(:}/()i%rr%? hirRBT QLD U APLHR - 81Ot BiLie ARt AL QI RXANes

3-(5- cthl‘\b:pmetimm!ylbpmc&— (Bmtyambhsatpd @pdz@phcoy } -hbups. Sraxdedd avoke: 'H NMWR

I(_DCDC ‘;’) é.g) ?ngP tn?ftl%l tﬁr.f)u%g stlus‘a gel lil_ﬁlﬂg glcgg:r?rpetl%pﬁ ?oll%v\éef(?yn{r]tﬁgnonz gg Ets, 1

3H) . 16%2]1d|‘d@h(yl%@|@& afforded 75 mg (21 %) of 3-{5-flucropyrid- 2 yl} -5-(3-cyano-5-
3-(5-Chl oropyrid-2-yl)-5-(3-cyano- 5- et hoxyphenyl) 4- oxadi azol e B173 CN

Cl 5 UsiheyYiekenhpawdr bk pexrsdiargles FHNMAC lépéﬁ@nman@ deildt cBiZdr i des,
3-cyano Zovy i epar tih ybenzoic
b sl Sl B N S e e R

di chl or dnet%ﬁné 4(EQ(rmL;EHBt1 BTCimagdH) t@.8atled3iii.t h 5- chI oropyrid-2-yl am doxi ne.
(159 ng, 0.94 mmol) and triethylamne (399 p.L, 2.9 mmoj) and then stirred
at alfbi ent tenperature for 1 hour. The ti i0 reaction m xture was washed

W th wvater agdssabsrbpyest2bines-clsnes-(MeaioxgmiayditipHeny s o bk ssibiak e,
filtered, and concentrated. The residue was dissolved in N, N

di methyl for mami de (2 nl) and heated B&/%120 C for 16 hours. After cooling,
water was added to the reaction mxture anghthen the precipitate was

col l ected and dri ed. FiItrati on.t hrough sif i ca gel using dichloronethane
followed by trituration withf d\ethyl afforded 193 ng (62% of
3-(5-chloropyrid-2-yi)-5-(3-cy enyl)-1, 2, 4- oxadi azol e: 'H NWR
(CDC3), S (ppm: 8.79 (d, 1H), 8. 18!\{@1

O
~

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-

15 {methoxymethyllbenzoyl chloride was prepsred from 3-cyano-5-
(methoxymethylibenzoic acid {143 mg, 0.75 mmol). A solution of the acid chloride
in dichloromethane {2 mL) at 0°C was treated with 5-fluoropyrid-2-ylamidoxime
{123 mg, 0.75 mmol} and triethylamine {313 ulL, 2.2 mmol) and then stirred at
arnbient temperature for 3 hours. The reaction mixture was washed with water

»  and saturated brine, dried over anhydrous sodium sulfate, filtered, and
concentrated. The residue was dissolved in N, NV-dimethylformamide {2 mL} and
heated at 120 °C for 16 hours. After cooling, water was added to the reaction
mixture and the precipitate that formed was collected and dried. The solid was
dissolved in dichloromethane and silica gel was added to the solution to remove the

25 dark color. The silica gel was then filtered off and the filtrate was concentrated to
dryness. Trituration of the residue with diethyl ether atforded 60 mg (25%) ot 3-
{B-fluoropyrid-2-yl}-5-{3-cyano-5-{methoxymethyl}phenyl)-1,2,4-oxadiazole as a

162



1H), 812 (s, 1 H, 7.97 1Is, 1 H, 7.88 (dd, 1 H), 7.38 (s, 1 H), 4.16 (q,
2H), 1.4 9 1t, 3H. 20

3-(5-Fluoropyrid-2-yl)-5-(3-cyano- 5- hexyl oxyphenyl ) -1, 2, 4- oxadi azol e Bl174
CN Using the general procedure for the preparation of acid chlorides,
3-cyano- 5- hexyl oxybenzoyl chloride was prepared from 21 Nov. 2005
3-cyano- 5- hexyl oxybenzoic acid (247 25 ng, 0.96 mmol). A solution of the

aci d chl opjnde sbflgdig MRQEBERANS o M. 68lc OFH), WRas s eAted 3% tdy, 11,
5-fuoropyri d- 2-yl ami doxi me (149 nmg, 0.96 mmol) ‘and 161 21 Nov. 2005

tri et hyl a7 @i, (1899762 n.J iy 489 (sa@diit B&? St BHied at anbi ent tenperature
for 1 hour. The reaction m xture was washed with water and saturated bri ne,
dried over anhydrous sodiumsulfate, filtered, and concentrated. The

resi due was diBss®FNneeb-pirid-DhyiN-BliFreyind- £ oseraakgeen )12 anskabieatied at 120 C
for 16 hours. Standard work s up and filtration through silica gel using

di chi cfonet hane followed by triturati Bh/Cwith diet hyl ether afforded 75 ng
(21 %9 of 3-(5-iuoropyrid-2-yl)-5-(3-cyano-5-¢n

hexyl oxyphenyl ) -1, 2, 4- oxadi azol e: [ H NWVR ( a), S (ppm: 8.69 (d, 1H),
8.27 (dd, 1 H, 8.12 (s, 1 H,"%798 (s, 1 7.62 (m 1 H), 7.39 (s, 1 H),
4.09 It, 2H), 1.84 (m 2H), 1.49 H) (m 4H), 0.93 (t, 3H. 10
3-(5-Fluoropyrid-2-yl)-5-(3-cyano-5-( rmt—lmog thyl) phenyl)-1,

2, 4-oxadi azol e B175 CN Using the general procedure for the preparation of
acid chlorides 5 B 3 : h nde was prepared
from 3-cyano- 5Aﬁnéﬁ%gg%yﬁéﬁ)"élgﬁ{zﬁg?ﬁ%ogy%%ggp@HQO%@%CJ# Iﬁol ). A solution
of the aciighiohbmeihdee (2 midivedd beame tviitim@M @xatyl)chiarid@Cl2ves, 4 meatled wit h
5-iuoropyr,i d-2- vl am doxi 123 0.7 | ) .and-triethylamne. (313 fil,
> 5" ol ) SafioreR e FICE oxtet e AU PR 7B PP PR e cact on
m Xt une wahoowes bethom tdmpabeire. Tiansbheah Whatexdedy diedgentdve@trem@ed dmhydr ous
sodium sul fate,_ filtered, and concentrated. The resi due was di ssolved in

N N-di nmet H@q‘PorTrl?ﬁrﬁ’ﬂguf gvaﬁ@'eéﬁg]d with b-fiuoropyrid-2-ylamidoxtme {155 mg, 1

mmol) and triethylamine (404 mg, 4 mmol} in dichloromethane {10 mL). The
mixture was then heated in dimethylformamide {1 mL) for 3 hours at 120 °C.
Standard work up, afforded 75 mg {25.3%) of 3-(5-Fluoro-pyrid-2-yl}-5-{b-cyano-2-

15 methoxyphenyl)-1,2,4-oxadiazole. '"H NMR {CDCl3), & (ppm): 8.69 { d, 1H}, 8.59 (d,
1H ), 8.26 {dd, 1H), 7.85 {dd, 1H), 7.60 {m, 1H), 7.19 (d, 1H), 4.10 (s, 3H),

. b-{B-Cyano-2-methoxyphenyl}- 3-(5-cyano-pyrid-2-yl}-1,2,4-oxadiazofe
B177

NCﬂ\(N
"--..N \ A

N-Q

-0

CN

20

A mixture of 5-cyano-2-methoxybenzoic acid (1.77mg, 1 mmo} in
dichloromethane {2 mL) was treated with 2M oxalyl chloride {2 ml, 4 mmol,
dichloromethane) and 1 drops of M, N-dimethylformamide. The mixture was stirred
2 hours at room temperature. The solvent and excess reagent were removed /n

26 vacuo. The residue was treated with 5-cyanopyrid-2-ylamidoxime {162 mg, 1
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heated at 120 C for 16 hours. After cooling, water was added to the reaction
m xture and the precipitate that forned was collected and dried. The solid
was dissolved in dichloronethane and silica gel was added to the sol ution
to renmove the 25 dark color. The silica gel was then filtered Off'ﬁfd t he
filtrate was concentrated to dryness. Trituration of the resi dud L

di ethyl ether afforded 60 ng 125% of 3-

(5- T 1 UORRMIT heskt BiethhaRirde3r4eMang; 2rhmBl) hmﬂbblﬁiﬁirbryﬁke')r&'ﬂenylrm 1,7he4- oxadi azol e as
a 162 21 Nov. 2005 white solid: '"H NVR (CDCl b), % : 8.69 (d, 1 FD 8.48
(s, 2H) mixgure7wpg|ghen hegted iry d@g&tbg}for@qqyde 71 Gﬂ..‘i(fﬁrj 3 oHS at41 4y° QS 3. 49

gs(53I|;2 Egarngabd \ero(J( 5P afforg ?g-f mg (2;-2 -]ncgt%{s C\f)% Im)eqmyphen adi azoI e 5 B176
CN A m Eyanoepyfd- sweyaamaxmamyuamm (€ Daxd) 05 (p’lprﬁﬁrﬁgm 1snmH),)8.6A

ai chFor B ceharicy 7368 1 HiEap8 &7, WnIeh by Hior apiha P Tetthe vas

stirred 10 2 hours at roomtenperature. The sol vent and excess reagent were
renoved in vacua. The residue was treated with 5-fluoropyrid-2-yl am doxi me
(155 ng, 1 3IrtpFiucamaytid-Redhii( by ereoplegwiing2, 4oxaehézeld n di chl or onet hane (10
m.). The m xture was then heated |Jr}§c}bmet hyl formam de (1 nml) for 3 hours at
120 C.  Standard work up, afforded ng (25.3% of
3-(5-Fluoro-pyrid-2-yl)-5-(%C -2 1's nmeekh xyphenyl )-1, 2, 4-"xadi azole.' H
NVR (CDCI 3), 5 (ppm: 8.69 (d,} 1 NS9 | 1 H), 826 (dd, 1 H), 7.85
(dd, 1 H), 7.60 (m 1 H), 7.19%%, X HY 4°Q (s, 3H).

5- (5- Cyano- 2- et hoxyphenyl) - 3- (5- cyn@e- pyri d-2-yl)-1, 2, 4- oxadi azol e B177

CN NC 20 A X f5C n02 t e c acid in
di chl’or onet hmrani °r mE% SNy P%’&FEBW "%1173 Ogﬁﬁumf’wn%%wéﬁr? gg*'f"f mgg 4 mol ,
di chl or arg;nhaane:)n aﬂdtribﬂd,naﬁmeqﬁom,rhlg,da ehby,| 3-6romabdt@oy Bhearidiext ur e was
stirred §7hours at roomtenperature. The solvent and excess rea ent wer e

r emoved {14 7mg. 1 mmoll was added at room temperature. The mixture was then heated
in dimethylformamide (1 mL} for 40 minutes at 120 ~130 °C. Standard work up,

afforded 225 mg {70.3%) of 3-{5-Fluoro-pyrid-2-y1)-5-{3-bromophenyl}-1,2,4-

15 oxadiazole.

5-({3-Chioro-5-methyi-pyrid-4-yi)-3-{2-pyridyl}- 1,2,4-oxadiazole

B179
/ et
\ N ;N
=N LN
N~O c
2 A mixture of Z2-chloro-6-methylisonicotinic écid {1.71 g, 10 mmol} in

dichloromethane (15 mlL) was treated with 2M oxaly! chloride {15 ml, 30 mmo!,

dichloromethane) angd 3 drop§ of N, N-dimethyiformarnide. The mixture was stirred

2 hours at room temperature. The solvent and excess reagent were removed /7

vacuo. The residue was treated with 2-pyridylamidoxime {1.37 g, 10 mmol) and
26  triethylamine {3.03 g, 30 mmol} in dichioromethane {15 mL). The mixture was

then heated in dimethylfarmamide (10 mL) for 1 hours at 120 °C. Standard work
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25 vacuo. The residue was treated with 5-cyanopyrid-2-ylam doxine (162 ng, 1
163 21 Nov. 2005 mmol) and triethylamne. (404 ng, 4 mmol) in

di chl oronethane (2 rnL). The mxture was then heated in dinethylformam de
(1 nm) for 3 hours at 120 C. Standard work up, afforded 67 ng QRRYY. T005

5- (5- cyano- 2- et hoxyphenyi ) - 3- (5- cyano-pyrid-2-yl)-1, 2, 4-oxadi azole. 'H NWR
(cocl3), 8 (ppm: 9.10 (s, 1 H, 858s (d, 1 H), 8.37 (dd, 1 H, 8.19
(dd, 1 Hyp, affddfed dob3 & (B %) 61 Z0(3-chlorb-FHmethy ikl ridss-yB43) (2-pyridyl}-1,2,4-
3-(5-Fluoro-pyrid-2-yi)-5-(3-bronophenyl)-1, 2, 4- oxadi azole 13178 N-O To the
di chl or of8¥@#RE- sol ution (2 rnL) of 5-fluoropyrid-2-ylam doxine (155 ng, 1
nmmol ) and triethylamne (404 ng, 4 mmol ), 3-bronobenzoyl chloride (1.77ny,
1 nmmol) was added at roomtenperature. The m xture was then heated in

di met hyl f or r nan deé-{3tChicyo-baneihoxyrppuid-ésyllaB-(2-20ridy!k-302.€:0x8tadiar d wor k up,
afforded 225 ng (70.3% of 3-(5-FIuoggggyrid-2-y))-5-(3-bronDphenyI)-1,2,4
15 oxadi azol e.
5-(3-Ch|oro-5-nethy|-pyrid-4-y|)-3-(2-pyridyt}f1,2,4-oxadiazole B179 N-0 C
20 A m xture of 2-chloro-6-nmethylisonicotini¢ acid (1.71 g, 10 nmol) in

di chl oronet hane (15 nlL) was %5 ed with alyl chloride (15 m, 30 mmol,
di chl oronet hane) and 3 drops{’of WN-dinret hyl fo m de. The m xture was
stirred 2 hours at roomte . ent and excess reagent were
renoved in vacua. The residue ted wi t hCR-pyridyl am doxi me (1.37 g,
10 mmol ) and 25 triethylamne (3.03 g, 30 nmol) in dichloronethane (15 ni).
The ni xture vasnixiuhebf ham@d-6-methHoxisbyicbonigacicla . §1Q, mo)miee id hours at 120
C. Standard work 164 21 Nov. 2005 up, afforded 1.63 g (60% of

5- ( 3- chl BeBioseRethAYE 1 b3 MMld s drgatsd withhoh exalyl cploside™ bioa A .a3@ mamol,

dichlgromethane) and 3 drops of N, N-dimethylformamide. The mixture was stirred

to 2 hours at room temperature. The solvent and excess reagent were removed /in
vacuo. The residue was treated with 2-pyridylamidoxime {(1.37 g, 10 mmol} and
triethylamine {3.03 g, 30 mmol} in dichloromethane (15 mL). The mixture was
then heated in dimethylformamide {10 mL) for 1 hours at 120 *C. Standard work
up, afforded 1.63 g (60%]) of 3-(Z-pyridyl}-5-{3-chloro-5-methoxy-pyrid-4-yi}-1,2,4-

15  oxadiazole.

3-{3-Cyano-B-methylphenyl)-5-{2-pyridyl}-1,2,4-oxadiazole

B181
NG
N==
(N
N—-O
20 A mixture of picolinic acid {123 mg, 1 mmol) in dichloromethane {2 mL} was

treated with 2M oxalyl chloride {2 ml, 4 mmol, dichloromethane). The mixture
was stirred 2 hours at room temperature. The soivent and excess reagent were
removed /n vacuo. The residue was treated with 3-cyano-b5-methylphenyl-

amidoxime (80 mg, 0.457 mmol} and triethylamine {303 mg, 3 mmol} in
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5- (3- Chl or o- 5- net hoxy-pyrid-4-yl)-3-(2-pyridyl)-1 ,2,4-oxadi azole 5 B180 A
m xture of 2-chl oro-6-nmethoxyisonicotinic acid (1.87 g, 10 mmol) in

di chl oronet hane (15 nL) was treated with 2M oxalyl chloride (15 m, 30 nmol,
di chl oronet hane) and 3 drops of NN-di net hyl formarni de. The m xtu

stirred za 2 hours at roomtenperature. The sol vent and excess r gﬁioﬂﬁre
renoved in vacuo. The residue was treated wth 2-pyridylam doxinme (1.37 g,
10 mmol ) and triethylarnine (3.03 30 nmml) in dichloromethane (15 ni).
The ni xt @@IAeErethaenhiheht-edhe ﬁ”‘m%ﬁ"fﬂfl"f‘é'ﬂ I‘?ﬁ?ﬁeéle” drpethivliormygpide (Rours at
120 C. Star f f 0

3-(2-pyri dQ?r)%’g P({\%Ur% atg?'g g nﬁaqgﬁkﬁxﬁg’?.% (a%r@eooé 8 mg %58 o&g{:llozgol e.

3-(3- QIarwaﬁeffen'ieWyi;pj‘rmNW5}{}5yr(czd)pyu?l.@ykaduazoze AH(NMBHQE@ILe S 8p&1: NC N-D 20

et od a0R OMBlllyP Eftophad 08 % 1+ abl 536 o GRBenaley . The i xtur e

was stsi rred 2 hours at roomtenperature. The soI vent and excess reagent were
removed in vacuo. The residue was treated with 3-cyano-5-nethyl phenyl -

ami doxi me (80 ng, 0. 457 Endomaanyicfivéthid-anihd- { SoBonediazpiemol ) in 165 21
Nov. 2005 dichloromethane (2 m-). Thgigd xture was then heated in
dinmethylformam de (2 nL) for 1 hours at 120 T. Standard work up, afforded
5.8 ng (4.8% of 3-(3- N
cyano- 5-r net hyi phenyl ) - 5- ( 2- pyr{dyl
(ppm: 8.89 (d, 1H), 8.30 (s, M=3
(s, 3H. 5 3-(5-Brono-pyrid-&yl)-5- (ZNp_ idyl)-1,2,4-oxadi azole B182 N-O A
m xture of picoiinic acid (123 ng, 1 nmot) in dichloromethane (2 nL) was is

treated with Mxalybe sbbiRié Bei(328mg4 MM indbiEMbRIAERERATENL) Wie mixture

40 treated with 2M oxalyl chioride (2 mi, 4 mmol, dichloromethane}. The mixture

R 4-oxadigzole.' HNM (CDCh), 5
H, 7.60 (s,dd, 2H), 2.50

was stirred 2 hours at room temperature. The solvent and excess reagent were
removed /n vacuo. The residue was treated with S-bromopyrid-3-ylamidoxime (216
mg, 1 mmol and triethylamine (303 mg, 3 mmol} in dichloromethane {2 mL). The
mixture was then heated in dimethylformamide {2 mL) for 1 hours at 120 °C.

15 Standard work up, afforded 103 mg (34%) of 3-(5-bromo-pyrid-3-yl}-5-(2-pyridyl}-
1,2,4-oxadiazole. 'H-NMR {CDCls), 8 {ppm): 9.36 {d, 1H), 8.90 {d, 1H}, 8.84 (d,
1H}, B.68 {t, 1H), 8.32 (d, 1H), 7.98 {dt, 1H}, 7.58 {(dd, 1H).

3-(3-Cyano-5-fluorophenylj-5-(2-pyridyl}-1,2,4-axadiazoie

20 B183
F
N~
| \N\ N\ /
NC N-O

A mixture of picolinic acid {184.6 mg, 1.5 mmol} in dichloromethane {2 ml)
was treated with 2M oxalyl chloride {3 mil, 6 mmol, dichloromethane). The
mixture was stirred overnight at room temperature. The solvent and excess reagent

25 were removed /n vacuo. The residue was treated with 3-cyano-5-fluorophenyl-
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was stirred 2 hours at roomtenperature. The solvent and excess reagent were
renoved in vacua. The residue was treated with

5-bronopyrid-3-yl am doxi me. (216 ngy, 1 mmol) and triethylamne (303 ngy, 3
mmol ) in dichloromethane (2 nL). The mxture was then heated in

dinethyl formanmide (2 nL) for 1 hours at 120 C. is Standard work ZNe%u2P83 ded
103 ng (34% of 3-(5-brono-pyrid-3-yl)-5-(2-pyridyl)- 1,2, 4-oxadi azol e.

IR CORRBYm G160, 0 858 Ghth ot ey Bodfhd Beelit) & 25 il 1 1 2. 68

3-(3- Q/alrmcﬁemlemnenﬁenml ) Frie- ihBeyrgrw gy thenlhe2i et inxcﬁdieazyifoemadeEBmSS NC N-D A

s 11 oAGE PRUGFIREN Y- RGP Bors i TSR B RSP RO TAne) . The

mxtureg §If|JoF@d318ﬂVI‘FISD('29&Vnd§FJ T Qq%ﬁa@mereawwﬂb@cwla/%ﬁmand excess
r eagent 5 were renoved in vacuo. The residue was treated with

3- cyano-8589 fdiottopBedry Is,d.6832 8. Novd. Hi03. %% iro%ite (100 ng, 0.558 mmml) and
triethylamne (558 ng, 5.58 nmmol) in dichloromethane (2 nmL). The m xture
was then heated in dimethylformamde (1 m-) for 1 hours at 120 T. Standard
wor k up, afforded 43 n’gS({Z&oc&%emﬂ} 8- (Q@yrrdyl} 1.2,4-oxadiazole

cyano- 3-fl uorophenyl)-5-(2-pyri dyI ) - , 4- oxadi azol e. ' H NMR (cocl;), S
(ppm: 58.89 (d, 1 H, 8.34 (s,d Ijﬁ3 8.10 (d, 1 H), 7.59 (m 2H).

3- (3- lodophenyl)-5-(2-pyridyl) 2 4- oxadi e B184 | N-O 10 A m xture of
picolinic acid (300 ng, 2.4 n# thane (2 m-) was treated
with 2M oxalyl chloride (2 m nmet hane). The m xture was
stirred 5 hours at room tenpérature. sol'vent and excess reagent were
removed in vacua. The residue was trE’at d with 3-iodophenyl -am doxime (263

mg, 1 mol ) I;P[m C [O hane (2 nL).
is The m xt urﬁe ﬁ/g%ret%ﬁcq{g'gtaed)( ﬁ’%%dlq;%é?hy )In%nqg-' r(c'fmt gr))en&orrn%i hour s at
120- - - 130asGrefBeandsr dvinatdiyi whloridef (& ehedd Gdnd, dighipddnstHdhe)of The

3-(3-iodophen -5-
( mixture %25 stirred 5 hours at room temperature. The solvent and excess reagent

were removed in vacuoe. The residue was treated with 3-icdophenyil-amidoxime
{263 mg, 1 mmol) and triethylamine {303 mg, 3 mmol) in dichloromethane (2 mL).
15 The mixture was then heated in dimethylformamide {2 mL) for 1 hours at
120~130°C. Standard work up, afforded 64.5 mg (18.5%) of 3-{3-iodophenyl)-5-
{2-pyridyl)-1,2,4-oxadiazole. '"H-NMR {CDCls), § (ppm): 8.88 {(d, 1H), 8.61 (s, 1HI,
8.31 (d, 1H), 8.20 (d, 1H)}, 7.96 {t, 1H}, 7.87 {d, 1H), 7.56 {m, 1H), 7.25 {m, 1H].

20 3-{3-Cyanophenyl)-5-{2-pyridyl}-1,2,4-oxadiazole
B186
N=
Q\«”\ A
NC N-0O

A mixture of picolinic acid {300 mg, 2.4 mmol} in dichloromethane {2 mL)
was treated with 2M oxaly! chloride (2 mi, 4 mmol, dichloromethane}. The
25 mixture was stirred b hours at room temperature. The solvent and excess reagent

were removed /n vacuo. The residue was treated with 3-iodophenyl-amidoxime
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(2-pyridyl)-1, 2, 4- oxadi azole. 'H NWR (CD C13), 8 (ppm: 8,88 (d, 1 H, 8.61
(s, 1 H, 831 (d 1H, 820 (d, 1 H, 7.96 (t, 1 H, 7.87 (d, 1 H, 7.56
(m 1 H, 7.25 (m 1 H). 20 3-(3-Cyanophenyl)-5-(2-pyridyl)-1, 2, 4-oxadi azol e
B186 NC 25 N-O A mi xture of picolinic acid (300 ng, 2.4 nol) in

di chl oronethane (2 nL) was treated with 2M oxalyl chloride (2 gj 4 g&%r

di chl oronet hane). The m xture was stirred 5 hours at roomtenp ANy he
sol vent and excess reagent were renoved in vacua. The residue was treated

wi th 3-i ocahery h-rafoflerdniiedfTamibe NOU3 rﬁ@%n{rﬂ@}lm@chlﬂ;rdﬁmh)ﬁn@@mu
triethylamne (303 ng, 3 mmol) in_dichloronmethane (2 nmL). The m xture was

t hen heat &b MXigre WEEHPRT HRFERiIYE] m@hmnwwdi{%ﬂiﬂsf%ﬂ hoppp2430 C. St andard
wor k up, or 1 y ¥dy)

5-(2-pyri d)E/P 1%@6&21 gf(aa acﬂzgrrn&/%p fmgé{?%gt?gﬁomeg 4 Df 4 3 “X a5ofaenyi , 8.55
s, 5 1 Hp;{2&véidyi(-d,2,5-dRadiaBoR2 'KH-NMR (EDCIY,. Dippht); 8:B$H})d, 17-1188 Hddis,1 H), 7.65

(t, 1 H, 5 m . _

8 (37 O and s R adng Phri-R8-BnbHy 5 98- Ay 718 1911027 6 kead s BFE B 87 10 A
m xture okypicolinic acid (300 ng, 2.4 nmmol) in dichloromethane (2 m-) was
treated with 2M oxalyl chloride (2 m, 4 mol, dichloronethane). The

m xture was stirred 5 hours at roomtenperature. The solvent and excess
reagent were renmoved in vacya. The residue was treated with 3-cyano-5 15

di et hyl ani nophenyd-{3thr 8P rAmE RGO RhEBY imRdPyPVaRYI e £ SrXAdEFPIFe (303 ny,

3 mol) in dichloronmethane (2 nL). Thggh xture was then heated in
dirnethylformam de (2 m) for 1 hours at 120 -130 C. Standard work up,
afforded 11.8 ng (8.1% of 3- (3\ no- 5- di net hyl am no- phenyl ) -5-{2-pyridyl) -

1, 2, 4- oxadi azol e. 'H-NI\/R(CDClB) (pprr) 8.88 (d, 1H), 8.32 (d, 1H), 7.97
It, 20 1 H), 7.81 Is, 7.69 7‘§/m1H) 7.01 1s, 1 H),
3,08 Is, 6H).

1Q
A mixture of picolinic acid {300 mg, 2.4 mmol) in dichloromethane {2 mL}
was treated with 2M oxalyl chloride (2 mi, 4 mmol, dichloromethane}. The
mixture was stirred 5 hours at room temperature. The solvent and excess reagent
were removed /in vacuo. The residue was treated with 3-cyano-5-

15 dimethylaminophenyl-amidoxime {100 mg, 0.5 mmol) and triethylamine (303 mg, 3
mmol) in dichloromethane {2 mL}. The mixture was then heated in
dimethylformamide {2 mL) for 1 hours at 120~130 °C. Standard work up,
afforded 11.8 mg {8.1%) of 3-(3-cyano-5-dimethylamino-phenyl)-5-{2-pyridyl}-

: 1,2,4-oxadiazole, 'H-NMR (CDCls), § {ppm}: 8.88 (d, 1H}, 8.32 (d, 1H), 7.97 {1,
: 20 1H), 7.81 {s, 1H), 7.69 (s, 1H)}, 7.57 {m, 1H), 7.01 {s, TH}, 3.08 (s, 6H}.

3-({3-Cyano-b-methylphenyl)-5-{5-fluoro-pyrid-2-yl}-1,2,4-oxadiazole

B188
NC
N=— F
SN /
N—O
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3- (3- Cyano- 5- net hyl phenyl )-5-(5-f luoro-pyrid-2-yl)-1, 2, 4-oxadi azol e B188 NC
168 21 Nov. 2005 A m xture of 5-fluoro-picolinic acid hydrochloride (177 ng,
1 nmol) in dichloronethane (2 nL) was treated with 2M oxalyl chloride (2

m, 4 mol, dichlororethane). The m xture was stirred 2 hours a{ Ne9°o%0o5
tenperature. The solvent and excess reagent were renoved in vacua. The
residue was treated wth s 3-cyano-5-net hyl phenyl -am doxine (90 ng, 0.5

nrnol ) and trieikrant hdh(@oiapynic B@idﬂwmf?l:"llwiféﬁ EﬂWc'F@nétrhf@ﬁé 2 nL). The

m xture \éaﬁlcit(or?“ngthgeat dd.lég:v%s#rﬁgte trbg%alﬂ ch orlde 2 mqr nqgll,” s at 120 C

St andar d ~wor

3-(3- CyaBQh&fﬁﬂhbﬂMhﬁheﬂb{é )-rrn'&u(&wfab 4€fred FZWdu(El% 3t Ydom 1er3pé¥aﬂX@.dT}anO| e. 'HNWR
(oA 3), 8 (ppm: 8.73 (d, 1 H, 8.36 (m 1 H 8.32 (s, 1 H, 827 (s, 1
H) . 1o 7s@gepmndle>;q)ess w@gn'( gverequq)oveg fg(yafzéo Té]q)resmue was treated with

( 3- Qfa@cey%ng 5 V)amidoRinid wmgpﬁrs ﬁim?nl%’gr)d &i e%hﬁaaam%eé%ngomw N-O

5 A mxture uoro pi col 1 nic aci ydrochl ori de
d| chl croﬁHhh@ﬁen(dB:hﬂdremeWamet (Eaalled e mxt @k veaathan miattcﬁ inde (2 m, 4 mml

di chl oronet h stirr ur room t ur e. The
sol vent t@%ﬁ%@é gﬁg}e I‘Jt*é?ﬁ)‘?}eafodrsl2 gg éj%ru?ﬁ’é’ I?B%l%fﬁ‘gg ?7 eat ed
with 3- Cvrﬂﬁpzé? b4) B BOBhE AL - samedq»wmylﬁ £26- ﬂrcgaro(;byaa ph)2, antkabrb@khyl am ne
(303 3 rnnmol)_in dichloronethane ( % The m xture was then
hoated i NMRSERG. G PRI HE Tl P R0t ddis B2 20 R &-87dAdaRY work up,

af f or, ged703é’g (@91(4}7? 890s OTH) 2 %O

3-(3-cyan ['uor'ophenyl) S['uorb- pyrid-2-yl)-1, 2, 4-oxadi azole. ' H NWR
(abpc3), 5 (ppm: 873(d 1H) 8.36 (rn, 2H), 8.18 (d d, 1 H1, 7.69 (dt,
1H, 7.63(d, i i .
5- (4- Cyanophenyl) 13 Pé’agglgn%uopr)?/phegygs %”‘i‘“& lDZY"oxa ?éz%fleoxa%%%lewg

B189

NC
N=N_-F
\N\ N f
F N-O

15 A mixture of 5-fluoro-picolinic acid hydrochloride {177 mg, 1 mmol) in
dichloromethane {2 mL)} was treated with 2M oxalyl chloride {2 ml, 4 mmol,
dichioromethane). The mixture was stirred 2 hours at room temperature. The
solvent and excess reagent were removed /n vacuo. The residue was treated with
3-cyano-5-fluorophenyl-amidoxime {120 mg, 0.67 mmol} and triethylamine {303

;20 mg, 3 mmol) in dichloromethane {2 mL). The mixture was then heated in
dimethylformamide {2 mL} for 1 hours 2t 120 °C. Standard work up, afforded 33
mg (17.3%) of 3-(3-cyano-b-fluorophenyl}-5-(5-fluoro-pyrid-2-yl}-1,2,4-oxadiazole.
'"H-NMR {CDCl3), 5 {ppm}: 8.73 (d, 1H), 8.36 (m, 2H), 8.18 {dd, 1H), 7.69 (dt, 1H),
7.53 {d, 1H}.

25

B-{4-Cyanophenyl}-3-(6-cyano-pyrid-2-yl}-1,2,4-oxadiazole
B190

169



21 Nov. 2005 CN NO To a dichloronethane solution (1 nmL) of

6- cyanopyri d-2-ylam doxinme 181 ng, 0.5 mmal) and triethylamne (202 ng, 2
nmol ), 4-cyanobenzoyl chloride (91 ng, 0.55 rnnol) was added at room
tenperature. The m xture was then heated in 5 di nethylformamde (1 ni) for
2 hours at 120 - 130 C. Standard work up, afforded 63.4 ny (46. 3bNo¥s2005

5- (4- cyanophenyl ) - 3- (6-cyano-pyrid-2-yl)-1, 2, 4- oxadi azole. 'H NWMR (CDC13),
8 (ppm: 8.24 (m 3H), 8.06pt, 1 H), 7.92 (d, 3H).

5- 13- Cyano-5-trifl uoronet hoxyphenyl ) -3-(2_pyridyl)-1, 2, 4-oxadi azole t0 B191
A m xture of 3-cyano-5-trifl met hoxybeazoic _a¢i d, which 3-

[ mno(rnethoxy)methyl!|-5-tnifl oronretho oic acid (3:1, 50 ng,

0. 2165mmol es) in dichl oronet reated with 2M oxal yl chloride
(0.433 m, 0.866 mmol, dichloronet hang) . The m xture was stirred 3 hours at
roomtenperature. The sol vent and excess reagent were renoved in vacuo. The
resi due was tTeatdchiwiotrietRBarpysdlatydrn @nidoxi &rey§2&pyfidrBrylstniddémenel) and
triethylarnine 187

di.chl th The mi xt
st hoahihs GHmAh S EERY rORARABS( 68Tl - § DBroseTiou S aioerBy ¢

St andar d rd<55 %Q’nHIE,wa‘%Uédcfeheaq rOYmRESBeRLE. Wé% Gk &Ths (FEREMERG, = 60: 40),
af forded 3.2

5-( 3- Gyadwn@hvlrfmwﬁlmdgrﬁamldiyipﬁ@wrs)atslz%ﬁﬁﬂlc’@yl§T«amd2rd4ww>ka€n azole ['H NMR

(CDC13) o 4o 824 (d, 1
C7.92 a?f{:»gd)e%r@%ﬂf mg%yé\ﬁ A:} ofl_g I-ﬁ %y%%y%g?“lSH}S@y%ni%dg aI’Z 005
5 ( 3- et bagiead&oRyNME tawclk)uar{@;ﬁmt By pac By ,) 8 B6( 2- mw,ndgﬂ)(d 13+2),4-
oxadi azoie 5192 F _ ~F F
5-{3-Cvyano-b-trifluoromethoxyphenyi}-3-{2-pyridyh-1,2,4-oxadiazole

10 B191

N e
l/

r
A mixture of 3-cyano-b-trifluoromethoxybenzoic acid, which 3-

[iminoimethoxy)methyl]-5-trifluoromethoxybenzoic acid {3:1, 50 mg,
0.2165mmoles} in dichioromethane {1 mL} was treated with 2M oxalyl chloride

15 {0.433 ml, 0.866 mmol, dichloromethane). The mixture was stirred 3 hours at
room temperature. The solvent and excess reagent were removed /r vacuo. The
residue was treated with 2-pyridyl-amidoxime {29.7 mg, 0.216 mmol} and
triethylamine {87 mg, 0.866 mmol) in dichloromethane {1 mL}. The mixture was
then heated in dimethylformamide (0.5 mL) for 3 hours at 120 °C. Standard work

20  up, purified by prep HPLC {C18 column, CHsCN:Hz0 = B50:40), afforded 3.2 mg
{4.5%) of 5-{3-Cyano-5-triflucromethoxyphenyl)-3-{2-pyridyl}-1,2,4-oxadiazole {'H-
NMR {CDCa}, 8 {(ppm): 8.86 (w, 1H), 8.56 (s, 1H), 8.40 (s, 1H), 8.24 (d, 1H), 7.92
{t, 1H), 7.72 (s, 1H), 7.73 (m, 1H}]
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5 A mxture of 3-cyano-5-trifluoranethoxybenzoic acid, which 3-

I['i m no(nethoxy)nmethyl]-5-trifluoronmethoxybenzoic acid (3:1, 50 ny,

0. 2165rnnol es) in dichloromethane (1 nm.) was treated with 2M oxal yl chlori de
(0.433 m, 0.866 mmol, dichloromethane). The m xture was stirred 3 hours at

room tenperature. The sol vent and excess reagent were rempved i h¥eu2005he

10 residue was treated with 2-pyridyl-am doxime (29.7 ng, 0.216 mmol) and

triethylam ne (87 i xture was
then heated in di ﬂ%&tﬁ@%%@gb 5%“*‘#7{'?}”? %%Eﬂ%ﬁ?séi‘t?r% SY]EI? ‘Slg]andard
work up, purified by prep HPLC (C18ozaﬂ|anmiﬁ Cl -13CN:. H20 = 60: 40), afforded
1.2 mg (1.5% of
5- (3- nmet hoxycar bonyl -5-trifl uoronet hox?b%%nyi )-3-(2-pyridyl)-1,2,4 1s
oxadi azole ['H NWR (CDC13), b (ppm: 8.86 (4, w, 2H), 8.36 (s, 1 H), 8.25

’%‘(\m 1 H, 4.01 (s, 3H).

- /)

(d, 1 H, 815 (s, 1 H, 7.90 (tf

5- (3-Cyano-5-trifl uorcmet hoxypheny# | uor o- pyri d-
2-yl)-1, 2, 4-oxadi azol& B193 20 A m x
3- cyano- 5-tri f | uor omet hoxybenzoi ¢ aci d, whicli,contained 3-

[ m no(met hoxy)methyl] -5-trifluoronmethoxyberzoic acid (3:1, 50 ny,

0. 2165mmol es) in dichloronethane (1 m-) was treated with 2M oxal yl chloride
(0.433 ¢, 0. 86% niixmtsg oﬂBQi?laﬁdi-ﬁntﬁfibamef)ethJ*weﬁioﬁ acie, wasctsB8i rred 3 hours at

171 21 Nov, 2005 roo rat The sol vent and exc S reagent wer e
renoved i n“V‘ﬁ'&f’E’B‘ethﬂ’f tg'g‘ %@WEFB%’EY §N6R'E ROS- B Lo?ORRF i d- 2- yI ani doxi ne
(33.6 ng, B.2EEHBk)) r%rmchlérroh@ﬂh‘é/rlea{m Me) «8d tﬁéﬁteo&v&ﬁ@l\m@ibm EMloride

di chl oronet hane (1 m_ The m xture was then heated in dinethylfornmam de

(0.5 nl) f #5433 WuPLEA mrpa. dichigrameihpreelwdihe Biwe wes Firedi3hpUpy 8o HPLC
(C1'S col uny, w f %d
5- (3-cyano- § tri ulggjg?re—{rﬁegiép gn@?)&%g 5'%6%%#&%%%@%%’)’-9 CLfOZ,TEF
oxadl azol eresiddeNNBs {rEDEC3yith 2- r(ypqdm}amﬁioilﬁ)e( £29.1 nkf),,0.8166n6sl) abdH), 8. 39 (s,
55" cyanol B ey i 4B ol e ARGl Moo a8 aci o
B194 A m XthénehedheBmCyiaizeh\BiorikimidsOi00RRILN Gay D @bZal & BXO L. Shdrdardwork

up, purified by prep HPLC (C18 column, CHiCN:Hz0 = 60:40]}, afforded 1.2 my

(1.5%) of 5-{3-methoxycarbonyl-b-trifluoromethoxyphenyl}-3-{2-pyridyl)-1,2,4-

15 oxadiazole ['"H-NMR (CDCls), 8 (ppm): 8.86 (d, w, 2H}, 8.36 (s, 1H}, 8.25 {d, 1H),
8.15 {s, 1H}, 7.90 {t, 1H), 7.51 {m, 1H), 4.01 (s, 3H)).

5-{3-Cyano-5-triflucromethoxyphenyi)- 3-(6-fluoro-pyrid-2-yl}-1,2,4-oxadiazole
B193

20 F
A mixture of 3-cyano-5-trifiuoromethoxybenzoic acid, which contained 3-
liminolmethoxy)methyl)-5-trifiuoromethoxybenzoic acid {3:1, 50 mg,
0.2165mmoles) in dichloromethane {1 mL} was treated with 2M oxaly! chioride

{0.433 ml, 0.866 mmol, dichloromethane). The mixture was stirred 3 hours at
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[irnino(met hoxy)methyl] -5-trifluoromethoxybenzoic acid (3:1, 50 ng, 15

0. 2165mmol es) in dichloronethane (1 m-) was treated with 2M oxal yl chloride
(0.433 nm, 0.866 mMmol, dichloronethane). The m xture was stirred 3 hours at
room tenperature. The sol vent and excess reagent were renoved iQ @g% The
residue was treated with 5-cyanopyrid-2-ylam doxine (33.6 ng, O. 5 rmtﬂs)
and triethylamne (87 ng, 0.866 mmvl) in dichloronethane (1 nL). The

m Xt ure wRsSn Ismpératurbepn@soivanmdinmedhyks esament derd Rerbovdd ) visaruo 3Theur s at 120
C. Standard work up, purified by prep HPLC (C18 col um, CH3CN: H20 = 60: 40),
af f or ded epgiugyvag yeatshwish 5-tluoropyrid-2-ylamidoxime (33.6 mg, 0.216 mmol) and

5- ( 3- cyapspait ft fol bor D)3t 2 yiah - ' -

oxadi azo?%tﬁy!ﬂ%ﬁﬁ‘ﬁ?’c% b%@gﬁ{ﬂ%g%é&?ﬁéﬁgﬁ?{? @Lg0¥?%m*ﬁ1%ﬁi§2%§ 38 (s, d,
2H), 8. Ben(tketdd i) dimetm@fofmamideH0.5 7aL) for 3 hours at 120 °C. Standard work

3- (3-Cyano- 5-di met hyl am | )-5-(5; Q- 1 d-2-vl)-1,2,.4- oxadi azol e
5155 %zuaquﬁvﬁebzfaé@p&ptﬂ%pﬂ?@a%wé %53#1'{:%?@ %iyégﬁioﬁi %ﬁ%[éie‘&%é*c? §9177.5
ng, 1 mMi9.6ka) ofdi-b@irNBiMRNLohdtHExyph RS - BALeG B AM axal yI chl ori de
(2 M, 4 mol, dichloronmethane). The m xture was stirred 2 hours at room

t enper at oxeadiazpie 'H-NMFRVERCIANg (kprple $s77 dagdhlt Svieh &. réto8e&® (s WHcuo. The

resi due e bt - Gy =5~ i met hyl am nophenyl - am doxi me (102 ny,
0.5 mol 'angﬁ’t ?Pgﬁh%éﬁl 1n®'(\7(§83mh13%5'4 mol ) in dichloronethane (2 nL). The

m xture was then heated in dinethylformam de (1 nL) for 1 hours at 130 C.
St andar d k ~ afford 4 15..59 f .

3 (3 Ryano. 5. I R) RS n eI T PSS T P lorpe prebepyy 1 2 Appeiggole

oxadi azole. 'H- NVR (CDC13), 5 (ppm: B49842 (d, 1 H), 8.37 (dd, 1 H), 7.81 Is,
1 H, 7.68 (dt, 2H), 7.02 (d,. 1 H), 3.10 (s, 6H).

5- (5-Chl oro-pyrid-2-yl)-3-(3- Ey 05- di r net hyT'am nophenyl ) -1, 2, 4- oxadi azol e
B196 NC C 15 F x ==
DY,
N
a]
—

0o

F
A mixture of 3-cyano-5-trifluoromethoxybenzoic acid, which 3-
[imino{methoxy)methyll-5-trifluoromethoxybenzoic acid {3:1, 50 mg,

15 0.2165mmoles) in dichioromethane {1 mL) was treated with 2ZM oxaly] chloride
(0.433 mi, 0.866 mmel, dichioromethane}, The mixture was stirred 3 hours at
room temperature. The solvent and excess reagent were removed in vacuo. The
residue was treated with b-cyanopyrid-2-ylamidoxime {33.6 mg, ©.216 mmol) and
triethylamine (87 mg, 0.866 mmol] in dichioromethane (1 mL}. The mixture was

20 then heated in dimethylformamide (0.5 mL) for 3 hours at 120 °C. Standard work
up, purified by prep HPLC (C18 column, CH3CN:H20 = 60:40}, afforded 18 mg
(22.2%} of 5-{3-cyano-5-trifiusromethoxyphenyl}-3-{5-fluoropyrid-2-yl}-1,2,4-
oxadiazole. *H-NMR {CDCls), & {ppm): 8.12 (d, 1H), 8.50 (s, 1H), 8.38 (s, d, 2H},
8.20 (d, 1H), 7.79 (s, 1H].

25 ]

3+{3-Cyano-b-dimethylaminophenyl}-5-{5-fluoro-pyrid-2-yl}-1,2,4-oxadiazole
B195
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A m xture of 5-chloro-picolinic acid hydrochloride (72 ng, 0.4 muol) in

di chl oronethane (2 nL) was treated with 2M oxalyl chloride (0.8 m, 1.6
nmmol , di chl oronet hane). The m xture was stirred at roomtenperature
overnight. The solvent and excess reagent were renoved in vacug. The
residue was treated with 20 3-cyano-5-di net hyl ar ni nophenyl -am d }N?é’%qﬂ? 8
ng, 0.2 mmol) and triethylarnine (162 ng, 1.6 mol) in dichl oronethane (2
rnL). The mixture was then heatygsl in dinethylformamde (1 nlL) for 4 hours
at 130 C. Standard work up, affokded 3.8 ng (5.8% of

5- (5-chl oro-pyrid-2-yl)-3-(3-cygno=5-di net hyr nyl)-1 ,2,4 173 21 Nov.
2005 oxadi azol e.' H NVR ( CDC13), :
(dd, 1 H, 7.781s, 1 H, 7.66<1d

ppm N 8. 8¢ (dif 1 H), 8.27 (d, 1 H, 7.95
. 68 , \H)\, 7. d,1 H, 3.06 (s, 6H).
5- (5- Chl oro- pyrid-2-yl) -3-(3Ncyano-5- oxypheny1) -1, 2, 4-oxadi azole 5
8197 NC A mixture of 5-chiordpicolinic acid hydrochloride (72 ng, 0.4 mol)
in dichloronmethane (2 nm.) was treated with 2M oxalyl chloride (0.8 m, 1.6
mrol , di chl orameixhaae) 5-fieopicdidiceacwnscigtil 77 .€dmal 1 meam) irenper at ur e
overnight. The io solvent and excess reagent r? renpved in vacuo. The

-(? ge,ﬁho

resi due waihar@REtenGi (EHPH3ves Lreted-with Kbk oy nge HoRind el g, 0.4

nmrol ) and gichigbmetimene The Gaxtub®wal -0 @8 po 8 28k Sdhh Q%@H@rtaﬂﬁg.eﬂ(ez m.). The

m xture was then heated in dinmethylformamde (1 nL) for 4 hours at 130 C.

St andagd \ﬁglfvﬁntugrgd afdese deapens Vare M SHl /6 Mpcas- The residue was treated with
5- (5-chl oros: 1gd=2- - 3 nQ-.5- ) - : ‘
oxadi azol Ife?'.c”%}ﬁkll\#{dI Ig%’ &g’h%@%p“‘g%’{@én?éx%e%% rgﬂngg a?ﬁg%ﬁit%a,mlgé 10 Is, 1
H, 7.95{404 n&H)4 mmdlRin(dighidsroeth®1e92 k). B mikiufe da€hhen heated in
| oro- pyrid: 2-yl ).-3- (6-cyano-4- met h oxy- L d-2-yl)- 2, 4-oxadi azql, e 1 8198
No 20 A ety bogsaraic R S dpE Mo Y bd 6 St dined Lo 3 84 ol
in | di chl e, Bag) &t (R(31hy) 2riees dini By AHinobhéhy M -0 Abylo-syHoz-vde £ &-8 m, 1.6
ot 10 oxadiazole. 'H-NMR {CDCk), & {ppm): 8.72 (d, 1H), 8.37 (dd, 1H), 7.81 {s, 1H},

7.68 (dt, 2H), 7.02 {d, 1H), 3.10 {s, 6H}.

5-(b-Chloro-pyrid-2-y1)-3-{3-cyano-5-dimethylaminophenyl)-1,2,4-oxadiazole

B196
NC
N= Cl
\N\ NN J

-0
15
, A mixture of 5-chioro-picolinic acid hydfochloride {72 mg, 0.4 mmol) in

dichloromethane {2 ml) was treated with 2M oxalylt chloride {0.8 ml, 1.6 mmol,
dichloromethane). Thé mixture was stirred at room temperature overnight. The
solvent and excess reagent were removed in vacuo. The residue was treated with

20  3-cyano-5-dimethylaminophenyl-amidoxime {40.8B mg, 0.2 mmol) and triethylamine
{162 mg, 1.6 mmol} in dichioromethane (2 mL}. The mixture was then heated in
dimethylformamide {1 mLj for 4 hours at 130 °C. Standard work up, afforded 3.8
mg (5.8%) of 5-(5-chloro-pyrid-2-yl}-3-(3-cyano-5-dimethyaminophenyi}-1,2,4-
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di chl oronet hane). The m xture was stirred at room tenperature overnight. The
174 r . 1 & . 2L3Wv. 2005 solvent and excess reagent were renoved in vacua.
The residue was treated with 6-cyano-4-methoxypyrid-2-yl-am doxi ne (38. 4
ng, 0.2 nmmol) and triethylamne (162 ng, 1.6 nmol) in dlCh|OI‘O§FN‘| n%[m

m.). The m xture was then heated in dinmethylformam de (1 nlL) for AYHoUrs at
130 C. Standard work up, afforded 1.9 5 ng (3% of

5-(5- chlm)ranlfaiwei H-RMR )CBCI(;}E}ﬁdvamGJ Blalrﬂﬁhmbeyrﬂ/tzi?ddzqMl,)?.EBSde,-1|6>(adi azol e.
EdH’TNE); (63 I(nS?éE@? ‘IH) 701 91}41 06{5 %6 (d. 1 H, 797 (m 2H, 7.38
5-(5-chl oro-pyrid-2-yl)-3-(6-cyano-4- hydroxy-pyrid-2-yl1l)-1 ,2,4-oxadi azol e
10 NC B199 CI HO N-O A mi xture of 5-chloropicolinic acid hydrochloride (72
my, 0.4 nmol)SilprChifiretyod drelt-Bddecvepoftpemxyehentlet 2vi-phadiddabikal yl chl ori de
(0.8 m 1.6 mmol, dichl ororrethane) .}1e m xture was stirred at room
terrperature overni ght. The 15 sol ve% and excess reagent were renoved in
vacua. The residue was treathd with 6-cyano-4-nethoxypyrid-2-yl-am doxi ne
(38.4 ng, 0.2 mol ) and triethylamne (162 pg, 1.6 mmol) in dichl oronet hane
(2 m). The m xture was then ated in diNTEt Cormamide (1 nL) for 4 hours
at 130 C. Standard work up, 8 2 | 3.67% of

5- (5-chl oro-pyrid-2-yl )-3-3 yano- %- hydr o yrid-2-yl)-1,2,4 20 oxadi azol e

['HNWR (CDCl4), 5 {ppm, 8.87 (d, N+, 8.43 (d, 1 H), 8.23 (dd, 1 H),
7.91 (d, 1 H, 7.57 (d, 1 .J. 5-(5-Chi oro-pyrid-2-yl)-3-(
3°cyano-S-tr Ig HIJ)&L%N& Qch%rgggohlmc é\LCId %ydrochlonde {7"5l n’%go,loeék n?r%g? 11-:1”5 21 Nov.
2005 NC
' dichloromethane {2 mL) was treated with 2M oxaly] chloride (0.8 ml, 1.6 mmol,
dichloromethane}. The mixture was stirred at room temperature overnight. The
10 solvent and excess reagent were removed /7 vacuo. The residue was treated with
3-cyano-5-methoxyphenyl-amidoxime {76 mg, 0.4 mmol) and triethylamine (162
mg, 1.6 mmol} in dichloromethane {2 mL). The mixture was then heated in
dimethylformamide {1 ml} for 4 hours at 130 °C. Standard work up, afforded 45.8
" mg {36.6%) of B-{5-chloro-pyrid-2-y1)-3-{3-cyano-5-methoxyphenyl}-1,2,4-
15 oxadiazole. '"H-NMR {CDCla), § {ppm): 8.85 {d, 1H), 8.27 {d, 1H}, 8.10 {s, 1H},
7.95 {m, 2H), 7.12 (d, 1H), 3.92 (s, 3H).

5-{5-Chloro-pyrid-2-y))-3-16-cyano-4-methoxy-pyrid-2-yl}-1,2,4-oxadiazole

B198
‘ NC
7 "N N= Ci
*--H_\ N NS /
Q 127——0
\

20

A mixture of 5-chloropicolinic acid hydrochloride {72 mg, 0.4 mmol} in
dichloromethane {2 mLl) was treated with 2M oxalyt chloride (0.8 ml, 1.6 mmol,

dichloromethane). The mixture was stirred at room temperature overnight. The
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C A mxture of 5-chloropicolinic acid hydrochloride (72 ng, 0.4 nmmoi) in

di chl oronethane (2 m-) was treated wwth 2M oxalyl chloride (0.8 mM, 1.6
mrol , dichlorornethane). The m xture was stirred at roomtenperature
overnight. The 5 solvent and excess reagent were renovedri n.MalkNovI2e0s
residue was treated with 3-cyano-5- trifluorornethoxyphenyl -am doxi ne (68.6
ng, 0.28 nrnol) and triethylarnine (162 ng, 1.6 mmol) in dichloronethane (2

). The @gﬁ}eH{ Sn%§ces&h@%&%%ffﬁ?g réﬁ%agélgﬁ‘a@’c] Oﬁ[ggg%ﬁ&e(évaﬁre)ﬂéaownﬁ hours

at 130 C. Standard wor orde
5- (5- chl orteeympio4triztlydyp3rid Z-gyeamdomEo38.4 mg, 0.2 mmol} and trlethyiamme

tr| fl uoro (o) n 1,2 oxadi azol ' H 8.84 (d,

g?%g %p{@ ng? ﬂdﬁ (:Ifﬁ%kﬁ%‘r]ethfngégmld 'Il\llwel_ﬂ-ugxn:,reeg;i Hven I'P%nzd (
5 (5 Chl OldimBH fErmRantlde-(3-hBr oy anepheay h 3o 22, S’taﬁé(zﬂdlva&Q'@ aB2HedNCoN-0 A
m xture of 5-chloropicolinic acid hydrochloride ( mmol) in

d| chI oﬁorréw\é%"é} e Sriychigre-Ryridad- éwwtwazwomarrwv@hqn%ﬁr\dlé1 £o¢8 mM, 1.6
i chlocoge! pANGNe ERRM XL s. o 8 fed & (J 0o berpenaby e

over ni ght 0 sol vent an ess reagént vvere renoved 1’ n vacua. The
resi due wak3sneatid a8 lis,33Ky.anophenyl - am doxime (64.4 ng, 0.4 mmol) and
triethyl amne (162 ng, 1 .6 mol) in dichloronethane (2 nL). The m xture
was then heated in dinethylformamde (1 nL) for 4 hours at 130 C. Standard

work up, afforded. c%‘?cé pyh-A-21-378) cy@ho-4-hydraxy-pyrid-2-y1}-1,2,4-oxadiazole
5- (5-chl oro-pyrid-2-yl)-3-(3-cyanophen I -1, 2, 4-oxadi azol'e. ' HNMR 176 - 21

Nov. 2005 (CDCl 3), 8(pprr) 8.84 (d, 11 , 853Is 1|—|), 8.45 (dd, 1 H),
8.26 (d, 1 H), 7.95 (dd, 1 Hync7.83 (d, 1 H), 766It1H).
5-(5-Chl oro-pyrid-2-yl)-3-(3- cy noSmsthyIphenyI) 1.2, 4-oxadi azole 5 B202

NC N0 N=
Lo A
N—O
A mixture of 5-chloropicolinic acid hydrochloride {72 mg, 0.4 mmol} in
dichloromethane {2 mL} was treated with 2M oxalyl chloride (0.8 ml, 1.6 mmol,
dichloromethane). The mixture was stirred at room temperature overnight, The
15 solvent and excess reagent were removed /n vacuvo. The residue was treated with
6-cyano-4-methoxypyrid-2-yl-amidoxime {38.4 mg, 0.2 mmol} and triethylamine
{162 mg, 1.6 mmol} in dichloromethane {2 mL), The mixture was then heated in
dimethylformamide {1 ml) for 4 hours at 130 °C. Standard work up, afforded 2.2
mg (3.67%) of 5-AtS-chloro-pyrid~2-yI}-3—t6-cyano-4»hydroxypyrid-2-yl]-'l 2,4~
. 20 oxadiazole ['H-NMR (CDCls}, & {ppm): 8.87 {d, TH), 8.43 (d, 1H), 8.23 {dd, 1H},
7.91 {d, 1H), 7.57 {d, 1H}L].

5-{5-Chloro-pyrid-2-yl}-3-{3-cyano-5-trifluoromethoxyphenyl)-1,2,4-oxadiazole
B200
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A m xture of 5-chloropicolinic acid hydrochloride (72 ng, 0.4 rnnol) in

di chl oronethane (2 m-) was treated wwth 2M oxalyl chloride (0.8 mM, 1.6
mvol, dichioronmethane). The mixture was stirred at roomtenperature
overnight. The 10 sol vent and excess reagent were renoved in vacuo. The
residue was treated with 3-cyano-5-nethyl phenyl -ani doxinme (24 nij Nov.2995
rnnol) and triethylamne (162 ng, 1.6 nmol) in dichloromethane (2 nm). The
m xture was then heated in dinmet¥ylformarnide (1 m-) for 4 hours at 130 C.
St andard work up, afforded 21.2 52%

of
5-(5-chloro-pyrid-2-yi)-3-(3-cyan met gyl pﬁeny Cll 2, 4-oxadi azol e. 15
X 7.9d (dd, 1 H, 7.62

"H-NWMR (CDCI 3), 6 (ppm: 8.84 (d,

(s, 1 H, 2.48 (s, 3H). 0 N—

S5- (5-Chl oro-pyrid-2-yl)-3-(3- - 5- quorophenyI) 1, 2,4-oxadiazole B203
NC C1 NNC xo A m xture of cthoroIEn colinic acid hydrochl oride (72 ng, 0.4
nml ) in dichioronethane 2 m.) was treated with 2M oxalpy chloride (0.8
mM, 1.6 nmmol, di EWEER n%@h'amcohmeaq# Ryereehigagde §14 Mde @-AMPebH

t enper at ur r in

emmer atur BBl Aline DBy IR AGRORTIRSVEABRL (051 Ay! P T

(71. 6 ny, Odidhinrophgthamel. tTheenlhyjrawmmlr(erﬁa rd@m ‘@ilrld\dwtureZG}@éinugm 'Ilhe6 nmol )

i n dichl orom?t haned(2 %5)0( rg xture \/\gs t hen Esat ed. i dltmet h rmam' de
(1 n) for ¥ imdikcioh{ols t‘&ﬁ‘&é?rd“"\)’\ﬁ € (5 a af%%%rwmaa ’eﬁb“%/ 8759 of
5-(5-chlor os-wsﬂ,csis2tryf(u)am?nétaoﬁwreaytsarﬁ.IduQTnﬁaomnaIn)g,b 284n@sndinazol e. ' H NWVR

(CDCI3), 8 (ppm: 8.82 H% 8. 34 H, 8.27 (d, 1H, 8,16 (dd, 1H,
5 7.97 (dd, tnftmdamryuegiﬁ g, 118 mymol) in dichloromethane {2 mL). The mixture was

3- (3- Cyano- t%ewe;{éaqr%w@m#&ﬂmb)n M;%pwqo@yé bt 13@#4: @{Qﬁ’daﬁ‘é%cﬁk B204 NC
10 A i xture of picolinic acid ny, and triethylamne (404 ny, 4
up, afforded 17.4 mg (16. 9%} of B-{b-chloro- pynd -2-yl}-3-(3-cyano-5-
10 trifluoromethoxyphenyl)-1,2,4-oxadigzole. 'H-NMR {CDCl3), & {(ppm): 8.84 (d, 1H),

8.46 (s, 1H)}, 8.30 {m, 2H), 7.96 (dd, 1H), 7.68 {(d, THI.

5-(S-Chloro-pyrid-ﬁ-y]}*3-{3-cyanophenyl}-1 ,2,4-oxadiazole

s B201
NC
N+ Cl
LY I
N—Q

A mixture of 5-chloropicolinic acid hydrochloride (72 mg, 0.4 mmol} in
dichloromethane (2 mL} was treated with 2M oxalyl chloride {0.8 mi, 1.6 mmol,
dichloromethane). The mixture was stirred at room temperature overnight. The

20 solvent and excess reagent were remaved in vacuo. The residue was treated with
3-cyanophenyl-amidoxime (64.4 mg, 0.4 mmol) and triethylamine {162 mg, 1.6
mmol) in dichioromethane {2 mi). The mixture was then heated in
dimethylfermamide {1 ml) for 4 hours at 130 °C. Standard work up, affordéd 24.5
mg (21.7%) of 5-(b-chloro-pyrid-2-yl}-3-{3-cyanophenyl)-1,2,4-oxadiazole. 'H-NMR
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mmol) in tetrahydrofuran (2 nL) was treated with isobutylchioroformate (0.1
18 M, 1.1 rnnol) at roomtenperature. The m xture was stirred for 1.5
hours and treated w th 3-cyano-5-trifluorornethoxyphenyi-am doxi me (50 ng,
0.204 mmol ). The mxture was then heated in dinethylformamde (1 nL) for 4
hours at 130 C. 15 Standard work up, afforded 7.1 ng (10.5% 21 Nov. 2005
3-(3-cyano-5-trifluoronet hoxyphenyl)- 5-(2-pyridyl)-1, 2, 4-oxadi azole. 'H NWR
(70260 |3), fc%@l@ma [ggrrﬁOB(Sﬁ,(d&DW,} §5580(s($H 18 b, (a8, B4, (STEBZBDMB NOs(ek, 1 H,

: S,

3- (3- Fl uarsli57 8 tdoXyhh &M - 5"”(2 pyr| dyl)-1,2, 4-oxadiazole 6205 N-O A

m xture of picolinic acid (123 ng, 1 mol) and triethytamne (404 ny, 4
mol ) in tetrahydrofuran (2 rnL) was treated with isobutylchioroformate (0.1
18 m, 178 21 Nov.5-@E008oio-pyrardiy))-&t3-ceatn-bempaylabeme)- 1. thé-oxbiibosie was
stirred for 1.5 hours and treated W|t - f 1 uor o- 5- net hoxyphenyl - am doxi nme
(73.8 Ay, 0.4 rnnol). The mixture was 8%Ofen heated in di nmet hyl f ormam de (1
m.) for 4 hours at 130 C. Stamgard work up, afforded 40.1 ng (37%
3-(3-fluoro-5-ret hoxyphenyl) - 2-pyridyi)-1,2,4 s oxadi azole. 'H NWR
(eecl3), S (ppm: 8.90 (d, 1 3.30 (d, IN 95 (dt, 1 H, 7.56 (rn,
3H), 6.80 (dd, 1 H), 3.73 (s, /

3- (3- Cyanophenyl ) - 5- (5-f | uor opyxA d- \yT‘ -1, -oxadi azole 10 B206 NC A

m xture of 5-fluoropicolinic”acid hydgeoghl ori de (45.8 ng, 0.3 nmol) in

di chl oronet hane (1 nL) was treated with 2M oxalyl chloride (0.6 m, 1 .2
rnmol , ~s di chBhonomweedifeyhlofBpEolinictagiehydiscieiide 6@ g, Cobmrbehper ature for
3 hours. Tk sQl vent. an o resi due
wastr oat SNEReSEs 21BLERS FRalERRR A B LRIRD OB HRCHP mhd?

tri et hyl adighoromainang). Iha mummé wdsrstitiiegddtobomabingemst (e dlernighhahe xt ure was
then heated, in dinethy Iformamdeg m.) for 6 hours at 130 C. Standard work
up, af@ord’é’a’eﬂb.ﬁ'ﬁé eﬁceﬁﬁ rtzﬁ%ené%ersf moved /n vacuo. The residue was treated with

3- (3- cyanaphaumbl o-rierhyphériiRaRidikirhe 124 W, 0L127 dRdndhazeb®yisiiNVR 62

mg, 1.6 mmol} in dichloromethane (2 mL}. The mixture was then heated in

dimethylformamide {1 mL} for 4 hours at 130 °C. Standard work up, afforded 21.2
mg {52%) of 5-{5-chloro-pyrid-2-yl}-3-(3-cyano-5-methylphenyij-1,2,4-oxadiazole.

15 'H-NMR {CDCl3), § {ppm): 8.84 (d, 1H}, 8.28 (m, 3H), 7.9d {dd, 1H], 7.62 (s, 1H),
2.48 (s, 3H).

5-{5-Chioro-pyrid-2-yl}-3-(3-cyano-5-fluorophenyl}-1,2,4-oxadiazole

B203
NC
N= Ci
N\ N /
\
F N—O

20

A mixture of b-chioropicolinic acid hydrochloride {72 mg, 0.4 mmol) in
dichioromethane {2 mL} was treated with 2M oxaly) chloride {0.8 ml, 1.6 mmol,
dichloromethane). The mixture was stirred at room temperature overnight. The
solvent and excess reagent were removed in vacuo. The residue was treated with

25  3-cyano-5-fluorophenyl-amidoxime (71.6 mg, 0.4 mmol} and triethylamine {162
177



R, —— j—

(cbcla), 5 (ppm: 8.72 (d, 1 H, 853 1s, 1 H), 8,45 (dd, 1 H), 8.37 (dd, 1
H, 7.83 (d, 1H), 7.68 (m 2H).

3-(3-Cyano-5-trifluoromet hoxyphenyl)-5-(5-fluoro-pyrid-2-yl)-1, 2, 4- oxadi azol
e 25 B207 179 21 Nov. 2005 NC A mi xture of 5-fluorapicolinic acid

hydrochl oride (45.8 ng, 0.3 mml) in dichloronethane (1 m-) wag Kp&loss
with 2M oxalyl chloride (0.6 m, 1.2 mmol, dichloronet hane) The m xture

was stirred omte rature fo The 5 s t .and excess
reagent wePe re'f?ﬂ“\fg] i Wﬁ@ﬁ?thé\‘f?e{zr@é{]d \’7\7&’%1”{? 8’55’3‘8 ?Ehtedéncyan

0- 5- t ri f | yigfetBiR@XMRIEENY Int pBri ABXirER: 136.°C. ng:,anearaawmmha amdded 70.4
triethylam in dichloronethane (1 rnL The m xture was

t hen heat®d [5ﬁ(5fﬁh%€gjﬁﬁbfqﬁﬁw&2é'2(w -Bi§-cyano-B- fh@lﬁ@egyl ﬁ3@4@xa§ta&ﬁﬁar d wor k
up, affor
3p(3 cyang‘?gh’hﬁ% uoféﬂ%?'ﬁ%xé;%%eny il £ ?% B4y §-9p ¢ TH 818 (ed. AHIL

pyri d-2-y¥p7lidd, 4Hpxadkeddad] eH}." H-NI\/R (cpoa3), 8 (pprr): 8.74 (d, 1 H), 8.49
(s, 1 H, 8238 ¢(dd, 1 H, 830 (s, 1 H, 7.70 (m 2H).

3- (3- Fl uor o- 5- net hoxyphenyl ) -5- (5-f)uoropyrid-2-yl)-1, 2, 4-oxadi azol e 1s B208
N-O A m xture Df3.-89dd Ok ARGy PR B el BFM\‘W 1@94104&! §d1®, 0.3 mml) in
di chl oronethane (1 rnL) was treated wth 2M oxal yl chl ori de (0.6 mM, 1.2
mrol , dichl oronethane). The mixture @3 stirred at roomtenperature for 3
hours. The 20 sol vent and excessﬁfceagent were renmoved in vacuo. The residue
was treated with 3-fluoro-5-net yphenyl - am doxi me (27.7 nmg, 0.15 mmol)
and triethylamne (121 ng, 1.2 in dichl thane (1 nmL.). The m xture
was then heated in dinethylgor g (1 NL) for q hours at 130 C. Standard

work up, afforded 9.0 ng (2Q% o
3- (3-fl uoro-5-nmet hoxyphenyl )}~ c()5 fl uor gpypi d- 2-y| )-1, 2, 4- oxadi azol e. 180 21
Nov. 2005 'H NMR (CDCl13), (ppm: 8.73 (d, 1 H, 8.35 (dd, 1 H), 7.65 (m 1

H), 7.555 (m 2Ir-rQ., o : :
10 A mixture of picolinic acid {123 mg, 1 mmol} and triethylamine (404 mg, 4

mmol) in tetrahydrofuran {2 mL} was treated with isobutyichioroformate (0.118 ml,
1.1 mmol) at reom temperature. The mixture was stirred for 1.5 hours and treated
with 3-cyano—5-iriﬂuoromethoxyphenyi-amidoxime (50 mg, 0.204 mmaol). The
mixture was then heated in dimethylformamide {1 mL) for 4 hours at 130 °C.

15 Standard work up, afforded 7.1 mg {10.5%) 3-{3-cyano-b-trifluoromethoxyphenyl}-
5-{2-pyridyh-1,2,4-oxadiazole. "H-NMR (CDCls), & {ppmi}: 8.80 (d, 1H}, 8.50 (s,
1H), 8.34 {m, 2H}, 8.00 {dt, 1H), 7.66 (s, 1H), 7.60 {dd, 1H).

I20 3-{3-Fluoro-5-methoxyphenyl)-5-(2-pyridyl)-1,2,4-oxadiazole
' B205
/
N""
NN
\
F N—O

A mixture of picolinic acid (123 mg, 1 mmol) and triethylamine (404 mg, 4

mmoi} in tetrahydrofuran {2 mlL) was treated with isobutylchioroformate (0.118 ml,
178



6.80 (dd, 1 H, 3.92 (s, 3H).

3-(3,5-D rnet hoxyphenyl)-5-(5-fluoropyrid-2-y1)-1 , 2, 4-oxadi azole 5 B209 N-O
A m xture of 5-fluoropicolinic acid hydrochloride (45.8 ng, 0.3 rrm)l) in

di chl oronet hane (1 nL) was treated with 2M oxalyl chloride (0.6

mml , dichl oronmethane). The nixture was stirred at roomterrperétll.ll\h?i,v ?@953
hours. The 10 sol vent and excess reagent were renoved in vacua. The residue

was treatgq anB? at %%QE%EﬂQéﬁphﬁ@)ﬁ*rx@m Gl@é'smareﬁagr 4 mourg a:|=§ I%H?Ea and

triethylamne ( mmoi ) in dichloromethane (1 ml). The m xture was
t hen heatwidh |3rflucr;1¢w ﬁﬁnhwompmml denidakime {3 3.80ng 60 HommpiatThe30ixGre Syamdar d
wor k up,

3-(3,5-di ﬁﬁ 8?&?@1% W%gg{f?r‘gnﬂ‘uorj)pyv fafﬁfw T 53% oxa &6 orh i 5 NWR

(Z%DC' 3 6% (@R £, mgcmgauam fluct L adinoky bhany?) 542(06}&@\,4}1:1!-34 7.37 (s,
) S,

3-
H i mi cFazcﬂXﬁﬂ?La?P'F] EL@MH }C@ébh SopPey %ledzwﬂl c&aa.(tazaﬁé B8egdROIMN- -0 A
m xture o; BBI O|3I,_ﬁl| gs@cddg(gg;ﬂ?g g §Hf’rm)l ) and triethylamne (202 ng, 2
wa

nmmoi) in tetra ydrofuran s'treated with isohutyl chl oroformate
(0.059 m, 0.55 mmol) at roomtenperature. The m xture was stirred for 2
hours and treated 181 21 Nov. 2005 with

3-fluoro-5-(1Himdazoi-1-yl)] phenyl -am doxime (100 ng, 0.45 mmol). The

m xture was t ke -dRabpiedy)-8itsMebhyp @l aBiide, 4-dxadidzo%¢ 130 C overni ght
Standard work up, afforded 24.4 ng (17.6% 3 [ 3-fluoro-5-(1H i m dazol -

yl )] pMenyi]-5-(2-pyridyi)-1,2, 4-oxadiB e.' HNM{ (CDCl b), 8 tppm: 8. 90
(d. 1 H), 5832 (d | H, 8q0ls, 1H, 7.7.98 (m 3H, 7.58 (dd, 1H), 7.39
(s, 1H) 7.29 (m 2H).

3-(5- Fl uoro-2-pyridyi)-5-(3-f 0- 5- ( 3- pywFy] Jphenyl ) -1, 2, 4- oxadi azol e
B21 1 10 N /
. \ R\

N-C

A mixture of 5-fluoropicolinic acid hydrochioride {45.8 mg, 0.3 mmo!} in
dichloromethane {1 mL) was treated with 2M oxalyl chloride (0.6 ml, 1.2 mmol,

16 dichloromethane}. The mixture was stirred at room temperature for 3 hours. The
solvent and excess reagent were removed in vacuo. The residue was treated with
3-cyanophenyl-amidoxime {24.2 mg, 0.15 mmol} and triethylamine (121mg, 1.2
mmol) in dichloromethane {1 mL}). The mixture was then heated in
dimethylformamide (1 ml) for 6 hours at 130 °C, Standard work up, afforded 10.6

- 20  mg {26.56%) of 3-(3-cyanophenyl-5-(5-fluaro-pyrid-2-yl}-1,2,4-oxadiazole. 'H-NMR
{CDCla), § ippm}: 8.72 {d, 1H), 8.53 (s, TH}, 8,45 (dd, 1H), 8.37 idd, 1H}, 7.83 {d,
TH}, 7.68 (m, 2ZH}.

3-{3-Cyano-5-trifluoromethoxyphenyl)-5-{5-fluoro-pyrid-2-yl}-1,2,4-oxadiazole
25 B207
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A m xture of.the hydrochloride salt of 3-Fluoro-5-(3-pyridyl)benzoic acid
11.00 g, 3.93 mmol) in diehloronmethane (10 M) was treated wth oxalyl
chloride (5.9 m, 11.8 mmol, 2M di chl oronet hane) and 3 drops of NN-di

met hyl formamide. 15 The m xture was stirred 4 hours at roomte rature.
The sol vent and excess reagent were renmoved in-vacua. The resi d@lg&m{sz“%
treated with 5-Fluoro-2- pyridylamdoxinme (0.61 g, 3.93 nmmol) and
triethylamne (1.64 m, 11.8 mmyl) in dichlaronethane (10 rnL). The m xture
was then heated in dinmethylformanyde (10 nli) at 120C, overnight. Standard
work up followed by trituration gty diethyl t her afforded
3-(5-Fluoro-2-pyridyi)-5-(3Ffl u-(3-1~p ri (I)p enyl)-1, 2, 4- oxadi azol e
(452 ng) as a light yellow $oligh v

3- (5-Fluoro-2-pyridyl)-5-3° mo- 5- ( 3-pypi dyl ) phenyl ) -1, 2, 4- oxadi azol e B212
25 182 21 Nov. 2005 Br A mixthure of the hydrochloride salt of

3-Brono-5- (3-pyri dyl nzoic acid (1.50 i n_di chl or onet hane
(10 m) vvag ¢ Al '%wf R-Tkerarigolipis %Fr“? aédroe'“ﬁozdwm%% OrioP MO ND

di chl or ongtaRfetAisk B AHIORPasOt o BN NifFEIMAYY R RRIORLEE0. 6 AN e 2Tinkidir € was
stirred 4 hours at roomtenperature. The solvent and excess reagent were
renoved i¢ichiamethang . r s nodusasas pératcal wotrht@nmEraloroi@-3 pyursdyhani doxi me
(0. 74 9 7 hyl

di chl or orr%ot%egjﬁ%?l%cgn{%jrea?h@%gxet anew\%/él%7 r‘[enr‘f, ﬁiﬁatrgsdgyg“) e ateq itrhmalm de
(10 ) atyéﬂ:@&tnﬂw@-lbmaghrﬁxypstaa\ﬂehanndomms8;5 fr@l lbovg ehrbyl) &id t urati on with

di et hyl 10 t her, aff rded 3 uoro 2 r|d 3-brono-5-(3-pyridyl)
phenyl ) - 1rsthylargips | 2619e ‘(%g"f’"?#l; n dieh 8‘&‘? "Fa h‘é"—g I"he MIXTUEE RI9R (CDCl 3), S
(ppm : 8. &tnirsatel (h')drﬁ'neﬂ}f?f@rhﬁmud%ﬂ)hmg) e 6(sburg Bl 138787 itgﬁ)daréld)ork7 94 (m
2H), 7.61 (dt 111% 1Fl). 15 3-(5-Fluoro-2-pyridyl)-5-(3-f

| uor o- 5- e slaypeAyd a1 12, 4% 94 §r @ zee0-SEpitigorrestomeyphenyl)-5-(8-fluoro-

10 pyrid-2-yl}-1,2,4-oxadiazole. 'H-NMR (CDCls}, § {ppm}: 8.74 (d, TH), B.48 {s, 1H]},
8.38 (dd, 1H), 8.30 {s, 1H}, 7.70 {m, 2H).

3-{3-Fluoro-5-methoxyphenyl)-5-{5-fluoropyrid-2-yl)-1,2,4-oxadiazole
1% B208

V0N
\« A
N—O
A mixture of 5-fluoropicolinic acid hydrechloride {45.8 mg, 0.3 mmol) in
dichloromethane {1 mL} was treated with 2M oxaly! chloride {0.6 m!, 1.2 mmol,
dichloromethane). The mixture was stirred at room temperature for 3 hours. The
20 solvent and excess reagent were removed in vacuo. The residue was treated with
3-fluoro-5-methoxyphenyl-amidoxime {27.7 mg, 0.15 mmol) angd triethylamine
{121mg, 1.2 mmol) in dichloromethane {1 mL}. The mixture was then heated in
dimethylformamide {1 mL)} for 6 hours at 130 °C. Standard work up, atforded 9.0

mg (20%) of 3-{3-fluoro-b-methoxyphenyl}-5-{5-fluoropyrid-2-yi)-1,2,4-oxadiazole.
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A m xture of 3-Fl uoro-5-nethoxybenzoic acid (0.20 g, 1.18 mmol ) in 20
di chl oronethane (2.5 nL) was treated with oxalyl chloride {1.76 m, 3.53

nmmol , 2M di chi oronet hane) and 3 drops of NN-di net hyl formam de. The m xture
was stirred.4 hours at roomtenperature. The sol vent and excess reagent
were removed in-vacuo. The residue was treated with 21 Nov. 2005

5-Fl uoro-2-pyri dyl am doxime (182 ng, 1.18 mol) and triethylamne (0.49 m,
3. 53 mmoh), a T ' then _h ed in

di et hyl for mam E% g g”ﬁﬁﬁﬁ @%ﬁlg%%mtée%n@ht%% mé?%gn? W’%‘)S 7 %% mSt%gﬁldard
wor k up fﬁ)B@d)dﬂ%d‘”’fb)y?apﬁZI{:fI&tﬂtl on on silica gel using 20% et hyl acetate in
hexanes afforded the title conmpound (43.1 ng, 13 %9 as a |ight yellow solid.
" H NWR (CDC13), 8 (ppm: 8.69 (d, 1 H, 8.26 (dd, 2H), 7.60 (m 3H), 6.87
(m 1 H, 5 3-(Pyradaz-Binethok@renansg-B-filireppidyynheny-pxdidofe oxadi azol e
B214 CN Using the general procedure for the preparation of acid chlorides,
3-cyarro5- thionethyl benzoyl chlori de B prepared from

3-cyano- 5-t hi ornet hyl benzoic acid 10 (330 ng, 1.71 nmol). A suspension of
pyrid-2-ylam doxime (123 ng, 0. ninol) in dichloromethane (4 m-) was
treated wi th 3-cyano-5-thi onet hyl benzoyl chloride (190 ng, 0.9 nmol) and
the mxture stirred 30 nm nutes e sol vent I\\Aﬁé\r,emved i n vacua and the

i nternedi ate di ssolved in NN-d Jramide (B nlJ). The reaction was
heat ed, under an argon at mpsphefs 20 ho at 120 C. The is reaction
'm xture was cool ed and the $bl vent remayed in vacua. Silica gel

chromat ography using a gradient of 0% to 10% ethyl 4cetate in

di chl or onet haAemixabrfeorfdetiuaegiasgni¢ o) hysfrochtoride {45.8 mg, 0.3 mmol) in

T el RN

7.91 (t, dicHiromkbee)s The rH)(Iuré’ VD s(m;edlam);pmzteaibe(awesiﬂ) 3 Rdlrs. The

3- (5-Fl uor ri 3- cyano- i onet hy en 4- oxadj azol e
D20 T IR PRS SHEts ot IR PO A TRy pBr S Et Tiseied BMihor | dos,
3- cyano- 5, 5-dimethoxyphenyl-amidoxime {29.4 mg, 0.15 mmol) and triethylamine (121mg,

1.2 mmol) in dichlcromethane {1 ml}). The mixture was then heated in
dimethylformamide {1 mbL) for 6 hours at 130 °C. Standard work up, afforded 12
mg {26.6%]) of 3-(3,5-dimethoxypheny!}-5-{5-fluoropyrid-2-yl}-1,2,4-oxadiazole. 'H-

15 NMR [CDCls), 8§ (ppm): 8.71 (d, 1H}, 8.37 (dd, 1H}, 7.64 (dt, 1H), 7.37 (s, 2H),
6.61 {s, TH), 3.87 (s, 6H).

3-13-Fluoro-5-{1 H-imidazoi- 1-yl}lphenyl]-5-(2-pyridyl)- 1,2 ,4-0xadiazole
B210

A

20 N—-O
A mixture of picolinic acid {62 mg, 0.5 mmol} and triethylamine {202 mg, 2
mmol} in tetrahydrofuran {1 ml) was treated with isobutylchloroformate (0.059 ml,
0.55 mmol) at room temperature, The mixture was stirred for 2 hours and treated
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25 thi onet hyl benzoyl chlori de was prepared from 3-cyano-5-thi onet hyl benzoi c
acid (330 ng, 1.71 rnnol). A suspension of 5-fluoro-pyrid-2-ylamdoxinme (161
ng, 184 21 Nov. 2005 1.04 nmol) in dichloromethane (4 nL) was treated with
3-cyano- 5- thi.omet hyl benzoyl chloride (220 ng, 1.04 nrnol) and the m xture
stirred 30 minutes. The solvent was renmoved in vacuo and the irRldNema@Nes e
dissolved in N N dinethylformam de (8 niL). The reaction was heated, under
an argon LfsPNBFEs-{ PHiRda20- NONphedd)- sk BokimeAfiDBrmbho 15t hAR), trhe reacti on
m xture was cool ed and the solvent renoved in vacua. Silica gel

chr omat ogFpheE wes rigera hepigdie dimeshy'iormemide (50W) et AP0 “hceteatiaNi-n hexanes

af f or ded Ihe_pf te Mas recrystal lized from
hexanes a%d&%%ﬁang'?bﬁ)@@?@?g 2}76' } ﬁggu{%%'? [%‘éﬁ.?cg‘&fs\ tu‘l‘gf(ﬁ)r_\ L&A
pyri d- 2-yk)ipheqdl-6y@ang Gyl i, paedhlazplee iy NMR ICR2CK: 6XadinazbBe (ds1ihi te

o0 Gsoreasid i BAEls B sIYe I 8 Tapes) 1w e ke 1ingiad e (M

) 1 2, 4- oxggli azol e B216 15 Using the general procedure for the preparation
of acid chlorides, 5-fluoro-3- thiomethyl benzoyl chloride was prepared from
5-fl uoro-3-thionet hyl benzoic acid (470 ng, 2.52 mol). A suspensi on of

pyri d-2-yl am doxi 4 I e

treated with 5- fléur§5r %%5% g%éfng\fﬁ I{ nzoy "’”?P’épq“ ngﬁ ?%eogrﬁ%k “Gre vvas
stirred 3 hours. The solvent was renogedii n vacua and the 20 internediate
di ssolved in N, N-dinethylformam de (10 nL). The reaction was heated, under
an ardgén atnosphere, for 4 hours at 120 C. After this time, the reaction
m xture was cool ed and the solvent renoved irn vacua. Silica gel

chr omat ogr aphy using a gradi ant 0%to 4% ethyl acetate in dichloronethane
af forded 567 ng 178% of N
3-(pyrid-2-yl)-5-(5-fluoro-3-th N 2,4 25 oxadi azole as a

white solid: 1HNVR (CDCI3), 5 (ppm:N®85 (t,J T, 8.21 (d, 1 H, 7.89
(m 2H), 7.72 (m 1 H), 7.47 (m 1H), 7.15 (m\&/H), 2.57 (s, 3H).

3-(Pyrid-2-yl)-5-(3-fluoro-5-thionet hyl sul phoxi dephenyl )-1, 2, 4- oxadi azol e
185 21 Nov. 2083niRprz of the hydrochioride salt of 3-Fluoro-5-{3-pyndyllbenzoic acid
{1.00 g, 3.93 mmol} in dichloromethane {10 ml} was treated with oxalyl chioride
(5.9 ml, 11.8 mmol, ZM dichloromethane} and 3 drops of A, N-dimethyiformamide.
15 The mixture was stirred 4 hours at room temperature. The solvent and excess
reagent were removed in-vacuo. The residue was treated with 5-Flueoro-2-
pyridylamidoxime {0.61 g, 3.93 mmol) and triethylamine {1.64 ml, 11.8 mmol} in
dichforomethane (10 mL}. The mixture was then heated in dimethyiformamide (10
mL) at 120°C, overnight. Standard work up followed by trituration with diethyl
.20  ether afforded 3-(5-Fluoro-2-pyridyl)-5-({3-fluoro-5-(3-pyridyliphenyl)-1,2,4-

oxadiazole (452 mg) as a light yellow solid.
3-(5-Fluoro-2-pyridyl-5-(3-bromo-5-(3-pyridyliphenyl)- 1,2 ,4-oxadiazole

B212

25
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3-(Pyrid-2-yl)-5-(3-fluoro-5-thionethyl phenyl)-1, 2, 4-oxadi azol e (50 nyg,

0.17 rmol) was dissolved in dichloronmethane in an argon atnosphere at -78 C
and a 5 solution of mchl oroperoxybenzoic acid (30 ng, 0.17 nmoi) in

di chf oronet hane was added. After 10 mnutes, the reaction was allowed to
warmto O C and quenched w th agueous sodi um bi carbonate. The ;ﬁa[i ﬁ
extracted with dichforonethane, washed with water and dried ov § PJus
sodi um sul phate. Col um chr omat ogr aphy usi ng 5% net hanol in di chforonet hane

yielded 31 ng 10 (59% of Br
3-{Pyrid-2-yl)-5-(3- quoro 5- th|o t hyl sul phaxi dephenyl ) --1, 2, 4- oxadi azol e
as an off-white solid. 'H NVR Y 18), b (p : 8.83 (d, 1 H, 8.20 1It, 2H),

806 (m 1 H), 7.89 (m 1 H), S
3-(Pyrid-2-yl)-5-(3-fluoro-5- th| oet hy fiptfeny| ) 2,M- oxadi azol e 15 B218
Usi ng the general procedure for the preparati orne# acid chlori des,

5-fl uoro-3- thioethyl benzoyl chloride was prepared from

5-f | uor o- 3-t hi oétrh'ytLbem:imm&:hadrbdhl(lﬂé’eﬂsalngf 34BraFonmbB-pyridy fespensicoh of

Y cat od wi {5 1 1P a0 300 Py Ez0y 1 Qafibrndreatts PO T g

stirred 3 hparsi, e nsaby M dRBré@BDUAR 3t S arsis: @mmh&nethpnf@rmmﬁma.t e
di ssolved in N, N-dinethylformam de t5 nL). The reaction was heated, under

an argori atMBSTHNERE WESoHIrES §Bars airoarmgemperrygr '1RisgIMePend ereesteact i on
m xture m?eig%%é%r@%ém AULEAI THEMINGE v/ 8b HBLU8-with 1516 8096).

chromat ography 25 using a gradient of 0% to 4% ethyl acetate in

di chf or onephaddamidosinde (0. 243, g7 8 eIl aNod ¢rictPpiis 9340 of, 14.3 mmol) in

gol( Pg“ d- 2,@(5@ eﬂgﬁ?p'e%gé?n@ tmeol%}.}%grl(efvb%;mgn %e gé‘ Oé@qdérﬁfuP ggd? 1%“ te
]7-. ;73 |('En Iml)at 12086, ¢varnight]) Stahd3& (ark dp HilowedlRy &ﬂ’ilﬂurélndﬁ) with d&ﬁhﬁlq 2H)
3- (Pyri ¥- 2%% asforded PpFhoso 2SR Phvegn o o4 3 pvadyieheral ol 48219 F 1

Usi ng the ma&aﬁénemwﬁw@e afnosffmep;oﬁeamwc@ﬁcﬁﬁla@kpsm;ors' 6%, 1H),
5-fl uoro-3- thioethyl benzoyl chloride was prepared

5-f | uor o- 3-%FP dutdh Betz sl ZHcBE 7 Er4 1H), 7.84 (m, 2H], 7 51 {dt, 1H}, 7.44 (dd,
1H).

A7 (m 1 H, 2.82 (s, 3H).

15 3-{5-Fluoro-2-pyridyl)-5-{3-fluoro-5-methoxyphenyl)-1,2,4-oxadiazole
B213

£
Fﬂ“y@
R o

_ A mixture of 3-Fluoro-5-methoxybenzoic acid {0.20 g, 1.18 mmol} in

20 d‘ichloromethane (2.5 mL) was treated with oxaly! chloride {1.76 ml, 3.53 mmol,
2M dichloromethane) and 3 drops of N, N-dimethylformamide. The mixture was
stirred 4 hours at room temperature. The solvent and excess reagent were remaved-
in-vacuo. The residue was treated with 5-Fluoro-2-pyridylamidoxime (182 mg, 1.18
mmol} and triethylamine (0.49 ml, 3.53 mmo)) in dichloromethane (2.5 mL}. The

25  mixture was then heated in dimethylformamide {2.5 mL} at 120°C, overnight.
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10 ng, 1.20 nmol ). A suspension of pyrid-2-ylamdoxine (165 ng, 1.20 mmol)
in dichloronmethane (3 mM-) was treated with 5-fluoro-3-thiotertbutyl benzoyl
chloride and the mi xture was stirred 3 hours. The solvent was renoved in
vacua and the internediate dissolved in N,.Ndinethylformam de &6 m.). The
reacti on was heated, wunder an argon atnosphere, for 12 hours a 1 Ney. 2005
After this tinme, the reaction 1s m xture was cool ed and the sol vent renoved
in vacua FeTolaly I ed 31 ng
(8% of %t ?g%llrtlp Og@%)@&%%%fﬁggoroayo“ nL|n%!tlée%‘lr %UL% phe%?aﬂng%?ﬁgogadl azol e
as a whi bexaseb iadiforddd tiwRit(eCREhBIynds(4Gpbmy, 18 °8bes & l!gt'ut llov8s@d.(d; 1 H),

g- ?g (FFL%J&'@RW@? 289 5@“‘3 @g%f;n‘iﬁsg%ﬁ Flf&‘i‘ 8#&@1% T‘zf“li’ @%%ﬁzéﬁl B220 CN

187 21 Nov. 2005 To a mixture of 3-cyano-5-nethylbenzoic acid (80 ng, 0.5
mml ), oxalyl chloride (1 mls, 2Msolution in CH2Cl1 2, 2 mml) in CHCl 2 (5
M) was added a fed(PHitBylof-(Drratwhahismsshtiehemdps) Aruedipsiei xt ure was
stirred at roomtenperature for 3 h I%e sol vent was then renoved'in vacuo.
The residue was then dissolved in 5 Elgl (5 mM) followed by the addition
of 5-Fl uoro-2-pyridyl am doxine (78 ngy, O. SC”rmDI) and Et3N (0.2 n) and
stirring was continued for a f , val of the solvent in vacua
gave the crude residue which IM- (5 m). The resulting
solution was heated to 120'C ove td : ich the solvent was renoved
in vacua and the residue was trituated W|th % et hyl acet at e/ hexane 10
giving the product as a white solid (21 15% i el d%_l 1 HNVR( CDC 3) 0
8.70 (d, 1 Hysingthprogneral prpcedyrgjor ePrﬂ)ara@@s geid chieridps, Jreyanqs 1 H),
7. 60 (dt I (
Spyri'd *h'ﬁ‘?@"'v AR P T SR ne S eTs RS o e

10 {330 mg, 1.71 mmol). A suspension of pyrid-2-ylamidoxime {123 mg, 0.3 mmol} in

dichloromethane (4 mL} was treated with 3-cyano-b-thiomethyibenzay! chioride
{190 mg, 0.2 mmol} and the mixture stirred 30 minutes. The solvent was remaoved
in vacuo and the intermediate dissolved in M N-dimethylformamide (8 mL). The
reaction was heated, under an argon atmosphere, for 20 hours at 120 °C. The
15 reaction mixture was cooled and the solvent removed in vacuo. Silica gel
chromatography using a gradient of 0% to 10% ethyl acetate in dichloromethane
afforded 159 mg (680%) of 3-(pyrid-2-yl}-5-(3-cyano-5-thiomethylphenyl)-1,2,4-
oxadiazole as a white solid: 'TH-NMR {CDCls), & {ppm): 8.82 {t, TH), 8.31 {d, 2H),
8.24 (d, 1H), 7.91 ({1, 1H}, 7.66 {s, 1H), 7.49 1, 1H), 2.861 (s, 3H].
20
3-15-Fluoro-pyrid-2-y1)-5-{3-cyano-5-thiomethylphenyl)-1,2,4-oxadiazole
B215 -

Using the general procedure for the preparation of acid chlorides, 3-cyano-5-
25 thiomethylbenzoyl chioride was prepared from 3-cyano-5-thiomethylbenzoic acid
{330 mg, 1.71 mmol). A suspension of b-fiuoro-pyrid-2-ylamidoxime {161 mg,
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To a m xture of 3-cyano-5-inethyl benzoic acid (81 ng, 0.5 rnnol), oxalyl
chloride (1 ms, 2Msolution in CH02, 2 nmmol) in CH2CI2 t5 m) was added a
few 2a drops of DMF (one pipette drops) and the m xture was stirred at room
tenperature for 3 h. The solvent was then renpved in vacuo. The residue was
then dissolved in CH2CI2 (5 m) followed by the addition of L 2005
5-cyano- 2-pyridyl am doxinme (78 ng, 0.5 nmmol) and Et 3N (0.2 n1)2 51?8'
stirring was continued for a further 1 h. Renoval of the solvent in vacuo

gave the @4 uiolf RSdicheromthnavasmll] aehMated RithN=c{and1k) . 25 The resulting
solution was heated to 120' C overni ght after which the solvent was renoved

i n vacudiam@titrenzeyi drsidgd 220 me.uhPédniiet lrndobs stikire sticed 3Pel hexa n e

i vi % CDCl 3) O:
5. 10" Te BTG BROHE SeyRE e i Wl 3508 b n{Blo i hitsifleg MU O
8. 20 ( ddiméihilfornarmibe ((8; rnl_l Hyg réacton bes r3dfjed, (utm)ier an argon atmosphere,
3-(5-Fi d-2-yi)-5-(4-c th di | B222 CN T
@ i Rt Ul 8 P AR it e o OB TR L7 g, OB BB - oxal y1
chlori d@ol@énmnov%mrﬁ@béﬂd Ogtllbﬂgm%ato%réf Hlksingd B g&8R drSwlh was added a

few 10 drops of DVMF (one pipette drops the mxture was stirred at room
t enper abQffe ety pcate inTiexanes sldepdedasoqust thatames el Yot Rrseudhe Phedycdsi due was

5- oyano ONgyrapasiTRE fetahed phyRengitido ek 98 AL bR Bysuge g
stirri ngyna2-@patBayech-bahicandtbyipheatyil1,B,4-oRkelimnotd aoiviiteesoidl WeNIMA n vacua

o1 01 ofC GRS P B IEE7 B0 o Tea it oRE-f PR MuP U ZIEIct Bl vent was T emoved

in vacua and the residue was trituated vvlth 20% et hyl acet at e/ hexane gi vi ng
t he product as an off- white solid (20 , 16%yield). 1 HNMR(CDC13) O:
8.68 '(d, 1H), 8.2%- ’(Parrlt12H)11 5g3diuofast *ﬁhlﬂyneﬂaf!mer(v@ =1 ZH) oxgdigpl{s, 1 H). 20
EXAMPLE 6 3-(2-Pyridyl)-5-(5-cyano- g»qgt hoxyphenyl)-1, 2, 4- oxadi azol e B97

\
N—O

15 Using the general procedure for the preparation of acid chlorides, 5-fluoro-3-
thiomethylbenzovyl chloride was prepared from 5-fluoro-3-thiomethylbenzoic acid
{470 mg, 2.582 mmol}. A suspension of pyrid-2-ylamidoxime (348 mg, 2.52 mmol}
in dichloromethane (3 mL) was treated with 5-filuoro-3-thiomethylbenzoyl chloride
and the mixture was stirred 3 hours. The solvent was removed in vacuo and the

20 intermediate dissolved in N, N-dimethylformamide {10 mL). The reaction was
heated, under an argon atmosphere, for 4 hours at 120 °C. After this time, the

- reaction mixture was cooled and the solvent removed in vacuo. Silica gel
chromatography using a gradient of 0% to 4% ethyl acetate in dichloromethane
afforded 567 mg (78%)} of 3-({pyrid-2-yl}-5-{5-fluoro-3-thiomethyiphenyi}-1,2,4-

z5 oxadiazole as a white solid: *H-NMR {CDCl3}, & {ppm}: 8.85 {t, TH}, B.21 {d, 1H},
7.88 {m, 2H}, 7.72 {m, 1H), 7.47 {m, 1H}, 7.16 m, 1H}, 2.57 {s, 3HL

3-(Pyrid-2-yl}-5-(3-fluoro-5-thiomethyisulphoxidephenyl)-1,2,4-oxadiazole
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MeO N--0 25 CN A m xture of

3-(2-pyridyl)-5-(5-prono-2-net hoxyphenyl)-1, 2, 4- oxadi azole (66.4 ng, 0.2
nrnol), zinc cyanide (35.1 ng, 0.3 nmol), and 189 21 Nov. 2005

tetraki s(triphenyl phosphi ne] pal | adi um (Pd(PPh3) 4, 23.1 ng, 0.02 rgfmli%%n

N, N di nethylformam de (2 nL) was heated under an argon at rmsph@ At C
for 16 hours. After cooling, the reaction m xture was poured into water and
the crude product extracted wi th di clgzarnonet hane. Silica gel chromatography
using 309-0 5 ethyl acetate in hexane afforded 6.9 ng (129 of 3-(2-pyridyl)
5- (5-cyano- 2- net hoxyphenyi) 1, 2,4- oxadi azoj e.

3-(2-pyridyl)-5-(2-cyano-5 rreth y herg,yl) '1‘ 4- oxadi azole B98 NC | Owe 10
In a simlar fashion, a m xture 8f { e

3-(2-pyridyl)-5-(2-brono-5- met hoxyphemnpl I 1,%%- oxadi azol e (33.2 ng, 0.1
mmol |, zinc cyanide (17.6 ng, 0.15 mmol) and’ Pd(PPh3)4 (11.5 nig, 0.01

mrol) 0 NN denpla b hALaRitdero(c ko IR RRHIAGH 402 481181281 @0GRAY, BLFOSPher e

bi
at 80 C for 16 hours. yﬂfter cooling, t reaction mxture was poured into
wat er and rrhel} waﬁsﬂ@;otdn@ﬂ@ma@%mt&m argorlprhbsphenebthan@® "CS@indiaca gel

- 8”3%??331‘3; b S TRy AR EOEERENS BRSPS & 14 mBRd T SR EUST Nov.
2005 3- (22 dddeh) @nér&@mm&eembde&twn)was Sndwvex aslihazale B9 2k

guenched with aqueous sodium bicarbonate. The reaction extracted with

dichloromethane, washed with water and dried over anhydrous sodium sulphate.

Column chromatography using 5% methanol in dichloromethane yielded 371 mg

| 10 {69%) of 3-{Pyrid-2-yl}-5-{3-fluoro-5-thiomethylsulphoxidephenyl)-1,2,4-oxadiazole
as an off-white solid. 'H-NMR (CDCla), & (ppm): 8.83 {d, 1H}, 8.20 {t, 2H), 8.06
{m, 1H}, 7.89 (m, 1H), 7.73 (m, 1H)}, 7.47 (m, 1H}, 2.82 (s, 3H}.

3-1Pyrid-2-yl)-5-{3-fluoro-b-thiocethylphenyl}- 1,2, 4-oxadiazole
15 ' B218

Using the general procedure for the preparation of acid chlorides, 5-fluoro-3-
thioethytbenzoy! chloride was prepared from 5—ﬂuoro~3-thioethylbéhzoic acid (274
mg, 1.37 mmol). A suspension of pyrid-2-ylamidoxime {188 mg, 1.37 mmuoi) in

20 dichioromethane (3 mL) was treated with 5-fluoro-3-thicethylbenzoyl chloride and
the mixture was stirred 3 hours. The solvent was removed /n vacuo and the
intermediate dissolved in M N-dimethylformamide {5 mL). The reaction was heated,
under an argon atmosphere, for 12 hours at 120 °C, After this time, the reaction
mixture was cooled and the solvent removed /7 vacuo. Silica gel chromatography

25  using a gradient of 0% to 4% ethy!l acetate in dichloromethane alforded 245 mg
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In a simlar fashion, mxture of 3-(2-pyridyl)-5-(3-(S-brono-pyridyl)]-1,2,4
5 oxadi azole (90.9 ng, 0.3 mml), zinc cyanide (24.6 ng, 0.21 nmmol) and
Pd(PPha)" (34.7 ng, 0.03 nmmol) in NN-dinmethylformam de (1 nL) was stirred
under an argon atnosphere at 80 C for 16 hours. After cooling, .the reaction
m xture was poured into water and the crude product extracted it fYpv-. 2005

di chl oronet hane. Silica gel chromatography afforded 15 ng (21 % of

3-(2-pyri %- -%_-c AR Q0Y hd G- 3-y4 Yoo Lo 1, 2 420 % ,

3 (2 Pyri 0318 GV ERS B I Bes bt R PR Sl de 281 e 0o
In a sim kaid:; flasNMRICDEIH08 (Hpnon 8076 B; (124 pyri2dyl, )1+5- .33 @doHb 7137 (m,

(met hoxycar bonyl ) phenyl )-1. 2, 4- oxadi azol e (50 , 0,122 mol) in N, N

di et hyl f Pl %ﬁﬁd@»(’%n@%@ et b4 W4 t’Hgfz‘?'ﬁgqﬁyaﬁ?'dlezgéé.%'”ng, 0. 191
mmol ), and Pd(PPh3)4 (14 ng, 0.012 mmmol). The reaction m xture was heated
at 80 C wunder an argon atnosphere for 2 hours. The m xture was then diluted
with ethyl acetate {. Ly And ashed w; ( L : d brine (3 x
5 nL).EThe 20 organi%gégﬂt%ﬂggpﬁas @ﬁg%W%%ﬁg@@hggﬁ gﬁ%@%#%ﬁéz S04, filtered
and concentrated in vacua. Silica geB2téronmatography using 30% et hyl

acetate-in hexane afforded 29.2 ng (78% of
3-(2-pyridyl)-5-(3-cyano-5-(nethoxycar bonyl

"HNWR (CDCIO, 8 (ppm: 9.19 (s H, 8

(s, 1 H, 825 (d, 1 H, 7.95 Ii;rﬁ;i?N 430 (m 1 H), 4.09 Is. 3H). 191 21
Nov. 2005 3-(2-Pyridyl)-5-(3-cyan®-5\rifl gnet hyl phenyl) - 1, 2, 4- oxadi azol e
B223 5 Using the general procedure f 3%t he prgparation of acid chlorides,
3-i0do-5- trifluoronethyl benzoyl chloride was prepared from
3-io0do-5-trifluoronethyl benzoic acid (711 ng, 4.46 mol). To a solution of
t he aci d chl orisleg itive décdraloirosmivne e thé boepHratiomyt acky chlwrides i SvEubdiI- 7 ny,
1. 588, nmol). s, .added. The sol ution S tirred at roomtepperature for 10
i utes aoFRRIF S AP AP S HIEDRE S MR o G MOP CRAE MO 62 e

resi dug amgh,tiheo haadh.t ARgsssitn Fhywas-slalliddaemat18804a.f Lo Mfol) iwnder
argon. After the reaction m xture was cooled to roomtenperature, the

sol vent wdishiasamet@ne 43 valduses Teagh Wit BritwosyBdpisyershtyibenzayi gblorige 0% 20%

angd the mixture was stirred 3 hours. The solvent was removed /in vacuo and the

phenyl)-1, 2, 4- oxadi azol e:
(d, 1 H, 8801ls, 1 H, 8.59

intermediate dissolved in N, N-dimethylformamide (6 mL). The reaction was heated,
under an argon atrosphere, for 12 hburs at 120 °C. After this time, the reaction
15 mixture was cooled and the solvent removed in vacuc. Silica gel chromatography
using dichleromethane afforded 31 mg {8%]) of 3~{pyrid-2-yl)-5—t5-flubro-3-
thiotertbutylphenyl)-1,2,4-oxadiazole as a white solid: '"H-NMR {CDCla}, §
{ppm): 8.85 {t, 1H}, 8.24 {d, 1H}, 7.97 {m, 1H), 7.88 (m, TH), 7.48 {m, 1H), 1.34
{t, OH).
20

{a} 3-i5-Fluoropyrid-2-yl}-5-({3-cyano-5-methyiphenvyll-1,2,4-oxadiazole

B220
CN
Fy?”
O\(N\
N \
N—0O
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ethyl acetate in hexane) yielded 439 ng (66% of 3-(2-pyridyl)-5-(3-iodo-5-
trifluoronethyl phenyl)-1, 2, 4-oxadi azole. This internediate (100.8 ng, 241.6
15 mmol ), zinc cyanide (34.7 ng, 296 nmol) and tetra ki striphenyphosphi ne
pal | adi um(0) (Pd(PPh3)4, 30.5ngy, 0.026mmol) were m xed and flusaigﬁyjég
argon. DMF (1 nL) was added and the resulting solution was sti 05 n
at 80 C. After cooling to roomtenperature the reaction m xture was

filtered through ephiteor BRGamAshestnWbERz St BYld @0ahat 8.5 Bfhall-bxaifhe crude
m xture was extracted into 20 ethyl acetate (100 nlL), washed sequentially

wi th wat ahiqr@xaorm)s AMiseetionin Cxdr)2 manel) By CHeCloveMiswas adfedipfiare. Fl ash
Chfo”ato Xf B&ﬁ@@%%%a@@ @ﬁ%i%. BLILE slife NEX AR 1o BLdRHe 93 MU

(69% purl
5-( 3- cyar‘lcn= B-H. riHel sedvepnetdsyinpheaybyed in?yabuox dte agodiee wakkhiNVRIEED)8B)n, 8

(ppn') 578§Z 02?5(’5( ml}@fmweggg{tﬁ% ﬁi:;l{d:r:iop|)0§ 53!-8[uor0 2- pyﬁglyl EIITHdOXIS‘le (7% H& 8' 15 1s,

( 5- FI UOr Qn 2ol VericdBh- @ 4 aﬂpwengmﬁng rvbafsl SN PBY hyd Phetydr)T . Refloaiadi azol e
B224 192 21 Nov. 2005 In a simlar fashion, 3-iodo-5-trifl uor.onethyl benzoyl

chl ori de thasopeapar wrbuofgaymtae coits Ssitne Whieh vinstdisgobeszoiMBED at(.1 18. 2

g, 0. 374 /mpl ?Ji‘tingc%oﬂlt% Whd Rék: ¢850 Y28 ﬁ;‘%‘g{ﬁg'@%ﬁ*’t%h?h%gQE'SE@QW#&”‘% (2

m.), 5-flucropyri OXI ne was " a
sol uti on reamvad i lvedmaancr ﬂmrmabnanpevatmmté@mnmaom atinly b e el he kae
concentrated in vac

o e T Hiklao the pratis o Foube 50 B A G800 Helde ARG A 4 28 hont' 1 M

ni xture vwag), @ooY el 119, 8.8aNs1eTPer2d et 1 HY E.790kV 8RS, 186 (HEMBYed 30 (s, vacua.
Fl ash chr omat ography on silica gel (109620@6ethy| acetate in hexane) 10

yi el ded Fe ng (24.49% of 3-(6-fluoro-2-pyridyl)-5-(3-iodo-5-
trifluorornethyl phenyl)-1, 2, 4-oxadi azole. This internediate (38.6 ng, 0.085
mrof), zinc cyanide (16.8 ng, 0.143 nmmol) and Pd(PPh3)4 (11 .8ng, 0.01
mol ) were m xé&d anﬁHﬁ-bwwdrid\mw-éf(gmwan@wm(aﬂawn@enmg 2ddwdidimzdiet he
resulting solution was stirred for @bft 80 C. After cooling to roam
terrperature the reaction 15 m xture V\% iltered through celite and washed
with ethyl acetate (50 nmL). The crude m xture W extracted into ethyl
acetate (300 nL), washed s%&gentially W th

Y

~
\
N—O

St

N

To a mixture of 3-cyano-5-methylbenzoic acid {81 mg, 0.5 mmol}, oxalyl
chloride {1 mis, 2M solution in CH2Clz, 2 mmol} in CH:2CIz {5 mi) was added a few
;20 drops of DMF {one pipette drops) and the mixture was stirred at room temperature
| for 3 h. The solvent was then removed in vacuo. The residue was then dissolved in
CH:C!2 (6 ml) foliowed by the addition of 5-cyano-2-pyridy] amidoxime {78 mg, 0.5
mmol} and Et3N (C.2 mi}) and stirring was continued for a further 1 h, Removal of
the solvent in vacuo gave the crude residue which was dissolved in DMF (5 ml}.
25 The resulting solution was heated to 120°C overnight after which the solvent was
removed in vacuo and the residue was trituated with 20% ethylacetate/hexane

giving the product as an off- white solid {10 mg, 7% yield}). THNMR(CDCI3} 0: 8.10
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wat er (6XSOnl) and brine (50m), and dried over sodiumsulfate. Trituration
of the solid with ether yielded 7.5 ng (26% of
3-(5-fluoro-2-pyridyl)-5-(3-cyano- 5-
trifluoronethy}phenyl)-1,2,4-oxadiazole. 'H NWR (CDCl 3), 8 (ppm.: 78 |s,
1H, 7n 8.751s, 1 H, 872 1s, 1 H, 827 (m 1 H, 8.16 Is, lzi-I)NOWZ‘H!?(m
1 H. EXAMPLE 7 3-(2-Pyridyl)-5-(3-cyano-5-(4- pyridyl)phenyl) 1,

3 (2 pyri By D el S SRR 1A R0 T T2 8

mol ), 4-yrdklyl boronic acid (53 ng, 0.43 mmol), and
tetraki s(tri phenyl phosphi ne) pall adi um(0) (Pd(PPh3)4, 25 ng, 0.021 mmoi) in
a 5 solution of ethylene glycol dinethyl ether (3nL) and 2M sodi um car bonat e

(3 nL) was headed, in | ed vi.al OCfo th Vi gor ous
stirring. The rea io%‘ﬁ@g “BB’SP’B% a‘ﬂhstjjr 1%?%5\/\}“{8 IEHI %I'Iro?’bard o [Fhe organi c
solutign was washed wth water and sat ymtzxed brine, filtered, and
concentrated. Silica gel chromatography of the residue using a gradient of
50% et hyl acetate in hexanefio 00% et hylg-agetate followed by trituration
with 5% ethyl acetate in diet her N affgrd 6 my (9 %9 of
3-(2-pyridyl)-5-(3-cyano-5-(4- 'N' p vl , 2N oxadi azole: 'H NWR
(CDCL13): 5 - 8.88 (d, 1 H), 878 (m gHg 8.64 (s, 1 H, 8.26 (d, 1H, 8.15
(s, 1H, 7.93 (t, 11-11, 7.61 (m 2H), 7.52 (m 1H). 15

3-(2-Pyri dyI) 5-12- et hoxy- 5- (4 pyri dyl ) phenyl ] -1, 2, 4- oxadi azol e 8102 MeO

In a simlar fashion - 2= et phen

oxadi azol Ja(%g‘ ﬁmﬁ%"fﬁ)cﬁg%%ft ﬁ %JW[%VP’E %ﬁi@om-g&%ﬁ“@"ﬁg% % Yy’ rrm)l)
and Pd(Peh%}rﬂe({i?mtggzwﬁsév&;dﬁmldwcm 2 sRlodtih @H-0f. (BVhE eddsistdeardrpat e (2
m-) and 20 et%yl ene ycol dinethyl ether (2 nL) was heated overnight at

105 C.10St SFeRsr Dwr(Rnﬁﬁipegqefqipggdang the @x@lg%as(ﬁt:rred at room temperature
3-(2-pyri gyl 3 12T doVehD Wk tRed ferR¥fdddi hBRE Mld resitiue v és MEALIRBRIR in

CH:zCl2 {5 mi} followed by the addition of 5-cyano-2-pyridy! amidoxime {71 mg,

0.46 mmol} and Et3N (0.2 ml} and stirring was continued for a further 1 h,
Removal of the solvent in vacuo gave the crude residue which was dissolved in

15 DMF {2 ml}. The resuiting solution was heated to 120° C overmight after which the
solvent was removed in vacuo and the residue was trituated with 20%
gthylacetate/hexane giving the product as an off- white solid (20 mg, 16% yield).
THNMR({CDCI3} b: 8.68 (d, 1H), 8.25 {d,1H), 8.22 (s,1H), 8.17 {s, 1H), 7.61 (s,
1H}.

20 EXAMPLE 6

3-(2-Pyridyl}-5-{5-cyano-2-methoxyphenyl}-1,2,4-oxadiazole
BS7

A mixture of 3-{2-pyridy!)-5-(5-bromo-2-methoxyphenyt}-1,2,4-oxadiazole
25 {66.4 mg, 0.2 mmol}, zinc cyanide (35.1 mg, 0.3 mmol), and
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194 21 Nov. 2005
3-(2-Pyridyl)-5-[2-fluoro-5-(4-pyridyi)phenyl]-1,2,4-oxadiazole B103 F In a
simlar fashion, 3-(2-pyridyl)-5-(5-brono-2-fluorophenyl )-1, 2, 4-oxadi azoi e
5 (100 ng, 0.312 mmle), 4-pyridylbaroriic acid (76.7 ng, 00,6265 mmol) and
Pd(PPh3)4 (36.1 ng, 0.03123 nmol) in a solution of 2M sodi um ca&pﬁngtﬁ]o%4
m.) and ethylene glycol dinethyl ether (4 nlL) was heated overnig Vo 05
T. Standard work up, afforded 4.1 ng (4% of

3-(2-pyri DR E = (e i gbyl. n 2 of hiazohey- 10

(2 Py B e T e e 26104 N I a
similar fdettoyifora@dey? imly VyasthedaBed nutm-6H- /0o rophepiyErd 2189 “4-foxdéi azol e

(30 nmg, 0,093 | ) ridine-4-boronic acid (17. 0.0 , and 5
ba(PPra) a8 P costboersarion RdUEaftn Porrtdimentei aUh chech Seo

di net hyl peidoer exttadtad wighdicRivrsaetinune . cslidiogatctrdriatilg)ap@usheptet in a
sealed vial at 100C for 1 hour. Standard work up and silica gel

chr onaf ogfHIYh§catateny hexgraafferedd-© e dd 21h gl Salcarvatds! iihexeiRe?t o 100%

et hyl ace I LW 0f 3-(2-
pyridyI)-Eﬁ%ﬁyﬁﬁhgﬁﬂFgf%ﬁ?%gé%é@F)phenyl)-1,2,4-oxadiazole: "H NVR (CDCI 3),
5 (ppm, 20 8.88 (d, 1 H, 879 (d, 2H), 8.40 (s, 1 g), 8. 25 gd, 1 H, 8.06
(nmd, 1 H), 7.90 (td, 3-(Z-myidvlr-56@-¢yenog-pethoxgohemdld? 2144qxadiazole
3-(2-Pyridyl)-5-(3-fluoro-5-(3-pyridylggghenyl -1, 2, 4- oxadi azol e 8105 195 21
Nov. 2005 A m xture of

3-(2-pyridyi)-5-C3-brono-5-fl uoraphenyll , 4- oxadi azole (100 ng, O0.312
nmol ), pyridi ne-3-boronic acid pr@pangdi pl cyclic ester (102 ng, O0.624
mmol ), and tetra kis(triphenyl prggphigneypatbadi urn(0) (Pd(PPh3),:, 35.8 ny,
5 0.031 mml), in a solution of ethyiNe®e gl ycG™dirnethyl ether (3 nL) and
2M sddi um carbonate (3 M.) was heated in a sealed vial at 100C for 1 hour
The re;gct 1 on Was, similar fashion, a8 mixture of 3-(2-pyridyl)-b-{2-bromo-5-methoxyphenyl}-

1,2,4-oxadiazole (33.2 mg, 0.1 mmaoi}, zinc cyanide {17.6 myg, 0.15 mmol} and
Pd{PPhs)s {11.5 mg, 0.01 mmol} in M N-dimethylformamide (1 ml) was heated
under an argon atmosphere at 80 °C for 16 hours. After cooling, the reaction
mixiure was poured into water and the crude product extracted with

15 dichloromethane. Silica gel chromatography using 50% ethy! acetate in hexane
afforded 1.1 mg {4 %) of 3-(2-pyridyl}-5-(2-cyano-5-methoxyphenyl)-1,2,4-

oxadiazole.
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cooled, diluted with chloroform washed wth water and saturated brine,
filtered, and concentrated. Silica gel chronmatography using a gradient of
50% et hyl acetate in hexane to 100% ethyl acetate afforded 19 ng (19%
3-(2-pyridyl)-5-(3-fluoro-5 10 (3-pyridyl)phenyl)-1, 2, 4- oxadlazole " H- NWVR
(cbcl 3), 15 (ppm: 8.92 (s, 1 H), 8.84 (d, lH), 8.70 (d, 1 H) 21&oyg2q0§
H, 825 (d, 1 H, 800 (m 2H, 7 90 (td, 1 , 7.65 (m 1 H, 7.55 (m
il;) I n3a( gl ?{;?y.lr ;sﬁl lgﬁZf}Jyn%yl?S (5% cya rplygl B)-H]?né/ oxa’dlazgfleoxadl azole B106 F
3-(2-pyriidyl)-5-(5-brorno-2-fluoropbsmyl )-1, 2, 4- oxadi azole (100 ng, 0.312
mmol ), pyridi ne-3-boron ic acid 1,3-propanediol cyclic ester (101 .8 ng,
0.625 mmi ) and Pd(PPh3)4 (36 , 0.0 le) in a solution of 2M sodi um
carbonate (4 nm-) and ethylen&igggqFW thyl ether (4 nL) was heated 20
overnight at 105 C. Standard wofk u@ fford 8.7 nmg (9%

3-(2-pyridyl)-5-[2- fluoro-5-(3-pyridyl)phenyll-1,2, 4-oxadi azol e.
3-(2-Pyridyl)-5-12-nethoxy-5-(3-pyridyl) phenyl]-1, 2, 4-oxadiazole B107
196 21 Nov. BODS5inktao faghicn, sniridrant Be(ﬂh:iymidyl) 5-{3-{5-bromo-pyridyi}i-1,2,4-

3-(2 d th di | , o 2
o 5 et areiR SO EDEND T Bl £ DR Ao g T Eraore BRI o
mol ), ag4 73% PR hrtdBinN-@rddZhyithnhmide @ $0] WakQfirell uAlkdars 8djodm

carbonate (2 nm.) and ethylene glycol dinethyl ether (2 nL) was heated
over ni glftmasrhEns at80SLAre d Edrowby- I Ttgs cortieg.ded reactipg pipup was poured

3-(2- |
3- Ez %Eﬁg%%‘ega%tgggﬂdggy?%ﬁf&%xp# egm'mHﬁ)ﬂw{l’?@ﬂ%géag?g%%oeios CN 10 In
a sini | shrdrastoguphy3Hc2dey i 6 dyd 12 B%] 8t BriwyriBylbpaBepaenypl)id-B-%)-4-

0 1,2,4-oxadiazole.

3-{2-Pyridyl)-5-({3-cyano-5-imethoxycarbonyl)phenyl)-1,2,4-oxadiazole
B100
OMe
7

= &
"N-d CN

N

In 2 similar fashion, a solution of 3-{2-pyridyl}-5-(3-iodo-5-

15 {methoxycarbenyliphenyl)-1,2,4-oxadiazole (50 mg, 0.122 mmol} in N,N-
dimethylformamide {2 ml) was treated with zinc cyanide {22,5 mg, 0.181 mmel),
and Pd(PPhs}s (14 mg, 0.012 mmol}. The reaction mixture was heated at 80 °C
under an argon atmosphere for 2 hours. The mixture was then diluted with ethyl
acetate (25 mL) and washed with water (3 x 5 mL) and brine {3 x 8 mL). The

20  organic solution was then dried over anhydrous MgSO0s, filtered and concentrated
in vacuo. Silica gel chromatography using 30% ethyl acetate in hexane afforded
29.2 mg (78%) of 3-{2-pyridyl)-5-({3-cyano-5-(methoxycarbonyl)phenyl)-1,2,4-
oxadiazole: "H-NMR {CDCla}, 8 (ppm); 8.19 (s, 1H), 8.89 {d, 1H}, 8.80 {s, TH},
8.59 {s, 1H), 8.25 (d, 1H), 7.95 {1, 1H}, 7.50 (m, 1H), 4.08 {s, 3H).
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oxadi azole (71 nmg, 0.22 mol), pyridine-3-boronic acid 1, 3-propanedi ol
cyclic ester (70 ng, 0.43 mmol), and Pd(PPh3)4 (75 ng, 0.022 nmmol) in a
solution of ethylene glycol dinmethyl ether (3 nL) and 2M sodi um carbonate
(3 nL) was heated in a 15 sealed vial at 100C for 1 hour. St anda %wo?ﬁ]#p
and silica gel chromatography wusing a gradient of 50% et hyl ace

hexane to 100% et hyl acetate followed by trituration with 5%ethy| acetate
in diethyl ether afforded 16 ng (22 % of 3-(2-
pyridyl)-5-(3-cyano-5-(3-pyridyl)phenyl )-1,2,4-oxadiazole: 'H NVR (CDC13).
8 - 8.94 (d, 1 HB: (28 BRiy(ich-{3cydno-BuridudromedpheBy Bl , 2 -oxdadidzoleB. 25 (d, 1
H, 800 (s, 1 H, 7.98 20(m 1 H, 793 (m 1H, 7. 50 (n1 2H) .

3- (5- Pl uoro-2-pyridyl )-5-13-fl uoro- 55(2323pyr| dyl) phenyl - , 4- oxadi azol e

B109 197 21 Nov. 2005 N In a si fashi en,
3-(5-fluoro-2-pyridyl)-5-(3-brc Luo henyl ) -1, 2, 4- oxadi azole (60 ng,
0.154 mmal ), pyridine-3-boronic abl opaned iol cyclic ester (50.4

ng, 0.309 mmmol), and Pd(PPh3)4(178ﬁg Q28%5 mmol ), in a solution 5 of
et hyl ene glycol dirnethyl ether (2 niL) andf2M sodi um car bonat e (2 nL) was
heated in a selaed vial at 100C for 1 hour. Standard work up and silica gel

;H 8”3239" gghglsf#g tﬂgg%'ngrrafgllo%%urgffoﬁg'/é’ ﬁr@pgrgf%ﬁtomébd%%rﬂ:te% hhcggxane

3-(5-fl ucmthacﬁopg,em\cllyé@zoﬁl- :(fﬂemdmwaapﬁer:(aseqoyom&r gdpkmyilyordm2itid beozaidi azol e:

R (LI B B3 o kB BB 0 © 0

3- (5- Pl ueroptni gyddwamidoxin®e (23- myrm@M JF8pWiingH vad addeli, Phedsauash azel e In a
simlar fashion, 3-(5- fluoropyrld 2-yl)-5-(5-brono-pyrid-3-yl)-1,2 4 15

oxadi ‘azolSETEd &4 AR tBTRErALYS] a5 10;59‘PPEﬁ5rPé‘d3‘hBBI"8HF‘E“éﬁ§Fﬂ ”!L"’%"‘fi’r' opMedi of
cyclig @8kel wak6Rd@d 78 1he r éﬁmbe)ar@n@uel?g&ﬁf)lh@léluﬂér? vx&asr@rrreg eQ5'I el frin a

solution of 2M sodium carbonate (2.5 nL) and et hyl ene glycol dinethyl ether
(2.5 nlL) Wals ungen ¥gon atAfl@3hereagition rhlesurre vEisarhdgtitommokn tenperéurelcthes7 ny
1 tiof opy FH=5t Y145 eBoyed frvagye: Flpsh eiyomptopraphy on sifoq g8l 10%:29%
3- (2- Pyr ietip JacBrdt& ir{ Bexanel digldedpl@d ohg3i6ioh)-df, 3-12-Aydchad6 4249 do-58i | |
trifluoromethylphenyl}-1,2,4-oxadiazole. This intermediate {100.8 mg, 241.6
15 mmol), zinc cyanide (34.7 mg, 296 mmol} and tetrakistriphenyphosphine
palladium(0} {Pd{PPhaj«, 30.5mg, 0.026mmol} were mixed and flushed with argon.
DMF (1 ml) was added and the resulting sclution was stirred for 2 h at 80 °C.
After cooling to room temperature the reaction mixture was filtered through celite
and washed with ethyl acetate (50 mL). The crude mixture was extracted into
20 ethyl acetate (100 mL), washed sequentially with water (3X50mL} and brine
{(50mL), and dried over sodium sulfate. Flash chromatography on silica ge} (50%
ethyl acetate in hexane) yielded 53 mg {69%, GC/MS purity 27%]) of 3-(2-pyridyl)-
5-{3-cyano-5-trifluoromethy!phenyl)-1, 2, 4-oxadiazole. '"H-NMR {CDCh), &
{(ppm}: 8.87 (d, 1H), B.BO (s, 1H), 8.78 (s, 1H}, B.24 {d, 1H}, 8.156 (s, 1H}, 7.92
25 (m, TH)}, 7.51 Im, 1H).

3-{5-Fluoro-2-pyridyl}-5-{3-cyano-5-trifluoromethylphenyl}-1,2,4-oxadiazole
B224
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198 21 Nov. 2005 In a simlar fashion,
3-(2-pyridyl)-5-(5-prono-pyrid-3-yl)-1, 2, 4-oxadi azole (60.6 ng, 0.2 mmole),
pyri di ne-3-boronic acid 1, 3-propanedi ol cyclic ester (48.9 ny, 0.3 mol)
and Pd(PPh3).4.(34.65 ng, 0.03 nmmle) in a solution of 2M sodi um 5 carbonate
(2 nL) and ethyl'ene glycol dimethyl ether (2 nL) was heated overdRpy. 2048
105 T. Standard work up afforded 21 ng (35% 3-(2-pyridyl)-5-[5-(3-pyridyl)-
pyrid-3-y fl-1,2, 4-oxadiazol e,

3- (5- Cyanopyrid-2-yl)-5-(3- (PYF/CU%’ I)Wnyl)-l,2,4-oxadi azol e B112 NC 10
In a simlar fashion, 3-(5-cyanopy d\z&g_éli-S (3-bromophenyl)-1, 2, 4-

oxadi azole (50 ng, 0.15 mmol), pyrifene-37\bgeronic acid 1, 3- propanedl ol
cyclic ester (50.5 ng, 0.31 mmwl) and Pd¢PPh3)4 (24 ng, 0.021 mml) in a
solution of ethylene glycol di rret hyl ether (2 nmL) and 2M sodi um car bonat e
(2 nmL) were heate ube at 90 C for 45 mn. Standard work up,
silica gel é'ﬁraosr‘fﬁﬁ%'gf:;a'ﬂﬁg} ?f&’a ga OIB‘F’EWJE%”&O"S{G‘? HdeVaSREPAES | n hexane)
and trifsad-icen E(ﬂ*fﬂlo'ﬂ&r'neﬁﬁ»hﬁhlon@famd, {ﬁeiahid’hgcbkﬁw rd%ﬁahtoa@t;n‘u%ﬁed 11.7 ngy
(42% of 3-(5-cyanopyrid-2-yl) henyl ) -1, 2, 4- oxadi azol e

di hydr dtfhﬂharﬁcdibﬂhiowﬂr\lwl(immtha@ t%om’qr) W‘%OQEIGVEWOXIEGOMG&“ 1 H) 8. 80

8_8621( R%gl%l—a%%‘l(?g@%&}( gl?as fﬁﬂ(?‘? ﬁ’@e ;éiuﬂ:’ »ﬁaskﬁlt!r 48 at2bhen ém%lrata% {fd,

3-(5- Q/amer}iiymed-aadyh;n bof&enitlaveadt m—z'aac(xpyr[il‘dFCBSmL) plaerghye 1o thedreoidadi azol e
13113 199 Nov.. 2005 NC In a. simlar_ fashian,

3- ( 5- cy3lfh r?ﬁ”’?”%lsj"”@“’(‘T?ﬂﬂﬁbe%atf]{R)Pofﬁﬁé%&/’ jnderargon. o 8887 Pl e (16, 7 ny,
0. 048 matlien Rykiuel %S%OBQBQBHBOﬁ%H\f%ra'im@' oRRES U waY Fmdvedgst er (24 ng,
0.15 mmol ) and Pd(PPh3)4 (12 nyg, ) in a solution of 5 ethylene

gl yco) ‘Gawet Hyesheeematagraphy) omsice RESU@%nd08acHoh acetaterinheran@r e ~ heated in

a S%il e\ﬂelthH%Saé n?é)(ﬁ.ﬁ%r} &@(5&;{}6}8!};,%%@@&:9_ a%l’éﬁ up, silica gel

trifluoromethylphenyl}-1,2,4-oxadiazole. This intermediate {38.6 mg, 0.089 mmol),

zinc cyanide {16.8 mg, 0.143 mmol} end Pd{PPhs)s (11.8mg, 0.01 mmol) were
mixed and flushed with argon. DMF {2 mL) was added and the resulting solution
was stirred for 1 h at 80 °C. After cooling 1o room temperature the reaction

15 mixture was filtered through celite and washed with ethyl acetate {50 mL]. The
crude mixture was extracted into ethyl acetate {300 mL), washed sequentially with
water {Sk50mL} and brine {50mL), and dried cver sodium sulfate, Trituration of
the solid with ether yielded 7.5 mg (26%} of 3-(5-fluoro-2-pyridyl}-5-(3-cyano-5-
trifluoromethyipheny!)-1,2,4-oxadiazole. 'H-NMR {CDCls), 8 {ppm): 8.78 (s, 1H),

w  8.75 s, 1H), 8.72 (s, 1H}, 8.27 (m, TH), 8.16 (s, 1H), 7.63 [m, TH}.

EXAMPLE 7

3-{2-Pyridyl)-5-(3-cyano-5-(4-pyridyiiphenyl}-1,2,4-oxadiazole
B101
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chr omat ogr aphy (gradi ent of 20%to 50% et hyl acetate in hexane) and
trituration (dishoronethane) of the hydrochloride salt, afforded 4.9 ng
(249% of 3-(5-

cyanopyrid-2-y)-5-(3-fluoro-5-(pyrid-3-yl)phenyl)-1, 2, 4- oxadi az %@’

di hydrochi oride 16 (4.9 ng, 24%: 'H NWVR (CDaOD/ CDCl a), S (pp vsd00s 1
H, 9.10Is, 1 H, 9.06 (d, 1 H, 8.95 (d, 1 H, 855 (s, 1 H, 8. 45 (m

2H), 8.27 It, 1 H), 8.20 (d, 1 H, S 0lcgd, 1 H. 3-(2-Pyridyl)-5-]
(3-(3-fluorophenyl)-5-fluorophenyl))-1, &, 4-oxadiazole B114 15 A m xture of
3-(2-pyridy!)-5-t(3-!aroma- 51 h y1- 1, 2, 4- oxadi azol e (55. 5ny,
0.173mmol ), 3-fluorophenyl 48. 4ng, 0. 34Smmol ),

tetraki s(tri phenyl phosphi ne) pal | adi-om (0) {FPdyPPha)a (20ng, 0.017nmol) in a
sol ution of dinethoxy ethane (1.5 nL) and 2M:.sodi um car bonate (1.5nL) was 20
heated in a sealed vial overnight at 100 C. After cooling, the reaction
mxture was treated with water and the product extracted with

di chl or onet hamexiuBxpi 3S2idycidyifréH3-lwhmormtograppeyyibf, 2, Rexedindade g7 0duct  usi ng

30% et h at e n hexane afforded 200 200 21.2 379 of
3 o FreadrE Bital. By asAE A (o T LB FI81 - 2 47 oad avol 6:
m p. 14@etﬂakﬂr@he@%@%&fdgﬂ)ﬁbﬂa@rﬁ@ﬂ eRPPhDz, (B35 A QW%@P%W') 1, 2,

4-oxa d i azol nasimlar fashlon

3- ( 25 py sPlgyien ob ethylaneaivro dEgethpprbasy (Sml azdﬂM@ﬁatﬂiﬂasmbenmd?-rfg,u 0.21
| -PPh .
ot ) S e dRAPRE 9401 G1aPEt So025aPT. ndle ApURblus FAREN S (25 o, 0. 021

in a solution sodi um car bonat e ene gl ycol
d| rret hy reagtihewas3cavlsd avabkdihged edthach!do®En . of hd ohgemic s@timdeesd washedr K up and

silica ge) chromatography usin adjent o 10‘V % ethyl acetate in
exane. SFPopAED 593 SaReeY treo e FRinsiratet SoBea il o
t hi ophegsopieeyraphl oR1He Rxidde aZBlges grattieNVbf smw adetateBinGkexede tdH), 8. 71
(s, 1H, 846 (s | H 825 (d 1H 808( 1H, 702 1H, 7.69
(s, 4 H po%_ sthv| gyetate ollowed by trituration with 5% ethyl acetate in diethy! ether

afforded 6 mg (9 %)} of 3-(2-pyridyl}-5-{3-cyano-5-(4-pyridyliphenyh-1,2,4-

oxadiazole: 'H NMR (CDCla): 6 - 8.88 (d, 1H}, 8.78 {m, 3H}, 8.64 (s, 1H}, 8.26 (d,

1H}, 8.15 (s, TH}, 7.93 (t, TH}, 7.61 {(m, 2H}, 7.52 {m, TH).

3-{2-Pyridyl)-5-12-methoxy-5-(4-pyridyl}phenyl]-1,2,4-oxadiazole

185 B102
MeC
73 N
e
N=0D f Ny

=N

In a similar fashion, 3-{2-pyridyl)-5-({5-bromo-2-methoxyphenyh}-1,2,4-
oxadiazole {66.4 mg, 0.2 mmol}, 4-pyridylboronic acid (48.8 mg, 0.4 mmol), and
Pd{PPha)s {23 mg, 0.02 mmol) in a solution of 2M sodium carbonate {2 mL} and

20 ethylene glycol dimethyl ether {2 mLl) was heated overnight at 105 °C. Standard
work up, afforded 6.6 mg {10%) of 3-(2-pyridyl}-5-[2-methoxy-5-{4-pyridyl}phenyl]-

1,2,4-oxadiazole.
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3H). 15 3-(2-Pyridyl)-5-[5-(3-thienyl)-pyrid-3-yf 3-1, 2, 4-oxadi azol e B116 In
a simlar fashion, 3-(2-pyridyl)-5-(5-brono-pyrid-3-yl)-1,2,4-oxadiazole (42
ng, 0.1385 nmol), 3-thiopheneboronic acid (26.6 ng, 0.208 mml), and
Pd(PPh3)4 za (24.0 ng, 0.021 mmole) in a solution of 2M sodi um_carbonate
(1.5 nL) and ethyl ene glycol dinethyl ether (1.5 nL) was heat ed2bMwn? s
at- 105 C. Standard work up afforded 3.2 ng (8% of

3-(2-pyridyl)-5-] l5) 0,3~ o) . 201 21 Nov.
2005 3-(2- Pyri dyl ‘g%"}jgf'ggy” froes sl FHXW qﬁ%f%fﬁ(ggicg%%azol e 8117 5 In a
simlar fashion, 3-(2-pyridyl)-5- (Eﬂmnbnn pyr|d 3-y(}-1, 2, 4-oxadi azol e (152
ny, 0.5 mmol), 3-furylboronic acid (111.9 ng, 1.0 nnDIe) and Pd( Pph3) .

(57.8 ng, 0.05 mmole) in a tion o sodi um car bonate (3 nml-) and
et hyl ene gl ycol dinmethyl ethe '
Standard work up afforded Nmg X 329

heat ed overni ght at 105 C.
3-(2-pyridyl}-5-f5-(3-furyl)-pyri % \ 1-&,5 4- oxadi azol e.
3-(2-PyridyI)-5-(5-phenyI-pyrid-3 yl)-1, 2, adi azole 10 B118 In a simlar
fashion, 3-(2-pyridyl)-5-(5-brono-pyrid-3-yl)-1,2,4-oxadi azole (152 ng, 0.5

ol heny! b d (121 .9 .0 d Pd(PPh3 57.8 ny,
0 OS)mﬁoF? A SR 8. W ANICT R DA RN AR T e
gl ygol :d@@?ﬁ@yd 3@&2*}%0@ mp)m sorlaﬁ@tfd#d weevnh@bts@és mlﬁamﬁt andard work up
af f orded of 3-(2-py yl)-5-(5- i“ -yl)-1, 2, 4-oxadi azol e.

3-(2- P}F’idli&fihs)*- 63§.5-ng- fﬁ@t?»ﬁaféypﬁ@ﬂym)a smmioa g- s)odmm zarlpoomdﬂawzbll e B119
OVe 20
3-(2- pyb?(fqlh?%gé F? ?gﬁﬁ%ﬁg eer Gy was Begred oxainighli % '8 C g, 0. 148 mol ),
3- met h@tymiueayy dye o iatforisiddd (145 g Y4 %0 o2 B6( 2 pyrialy)); 5- a;nﬂuoro 5-(4-

'J pyridyllphenyl]l-1,2,4-oxadiazole.

10 3-(2-Pyridyl}-5-{3-fluoro-5-{4-pyridyl)phenyl}-1,2,4-oxadiazote |
' B104
F
SN
VT
=N

In a similar fashion, 3-{2-pyridyl}-5-{3-bromo-5-fluorophenyl)-1,2,4-oxadiazole

(30 mg, 0.093 mmol}, pyridine-4-boronic acid {17.1 mg, 0.093 mmoeol}, and

15 Pd{PPhz)s {10.4 mg, 0.0023 mmol} in a solution of and ethylene glycol dimethy!
ether {1mL} and 2M sodium carbonate {1ml) was heated in a sealed vial at 100°C
for 1 hour. Standard work up and silica Qet chromatography using a gradient of
50% ethyl acetate in hexane 10 100% ethyl acetate afforded 2 mg (7%} of 3-(2-
pyridyl)-5-{3-fluoro-5-(4-pyridyliphenyl)-1,2,4-oxadiazole: "H-NMR {CDCls), 8 {ppm):

20 8.881{d, 1H), 8.79 {d, ZH), 8.40 (s, 1H), 8.25 (d, 1H), 8.06 (md, 1H}, 7.80 (1d,
1H), 7.60 {m, 3H), 7.50 (ddd, 1H).

3-{2-Pyridyl}-5-({3-fluoro-5-{3-pyridyliphenyl}-1,2,4-oxadiazole
B105
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202 21 Nov. 2005 Pd(PPh3)4 (25 ng, 0.022 rnnol) in a solution of 2M sodi um
carbonate (1 m ) and ethylene glycol dinethoxy ether (1 nL) was heated at
105 C for 2 hours. Standard work up afforded 14.8 ng of
3-(2-pyridyl)-5-j.5-(3-rnet hoxyphenyl)-pyrid- 3-yl 3-1, 2, 4- oxadi Z{ﬂ?eﬁ(ﬁ’él\l
3-(2-Pyridyl)- 5(3 cyano- 5- (5-pyrim dyl) phenyl) - 124oxad|azol Yo In
a simlar fashion, 3-(2-pyridyl)-5-(3-brono-5-cyanophenyl)-1,2,4- oxadi azol e
(71 nmg, 0.22 rrm)l), pyri m dyl -5-boronic acid pinacolate (89 ng, 0.43 10
mmol ), and Pd(PPh3)4 (25 ng, 0.022 mwl)/in a solution of 2M sodi um
carbonate (3 nL) and et hyl e\gl yﬁol thyl ether (3 nL) was heated in a
sealed vial at 100C for 1 work up and silica gel
chromat ography using a gradi Snt £330% et yacetate in hexane to 100%
ethyl acetate, followed by trituration wi&h_ ¢thyl acetate afforded 4 ng (6
% of 3-(2-pyridyl)-5-(3-cyano-5-(5is pyrimdyl) phenyl)-1, 2, 4-oxadi azol e:
"H NVMR (CDC13): 5 - 9.37 (s, 1H), 9.07 (s, 2H), 8.89 (d, 1 H), 8.76 (s, 1
H, 8.67 (sa %ti‘ﬂhre@f@@&@@ndy’l -50(3-tBorhd-H-fuordphiny 71,94 bkadidzd (1007 52 (m 1
. 3-(2-Pyridyl)-5-(3-cyano-5-(3-amnno heny‘D henyl ) -1, 2, 4- oxadi azol e B121
CN NH2 29, ¢.81Z mmell. Syrigiastd-karonic acid 1,3-propanedial cyclic ester (102 mg,

o) PGB e SRR BYBAIPIEIH ki X AL og 6 ROl O 2T
Pflg RPh3).83( ZBmﬁgaeraM@élﬂrgﬂmmf )e;hwéemeag!mdi gtmemybéthea l&/{rﬁhén@lzy\mabmldh-get hyi t
et nher SOdl um car nonat e. o eated In a sealed vial a
T006 1 eraonahe b IS MG ReAoh Sk Seea i 51 1 Pus TR B oa et es ng n

gr adi endooffd, 3feectly Rl lchifSlonhewiaBh e vanonher 1RO %arlbb iee! Akeredf Ol | owed by

trituration with 50% ] ]
and concentrated. Silica gel chromatography using a gradient of 50% ethy! acetate

in hexane to 100% ethyl acetate afforded 18 mg (19%) 3-{2-pyridy})-5-({3-fluoro-5-

10 (3-pyridyl}phenyl}-1,2,4-oxadiazole: 'H-NMR (CDCh), & {(ppm): 8.92 (s, 1H), 8.84
{d, 1H}, 8.70 (d, 1H), 8.38 (s, TH}, 8.25 {d, 1H), 8,00 {m, 2H), 7.90 ({1d, 1H), 7.65
{m, 1H), 7.55 {m, ZH).

3-(2-Pyridyl)-5-[2-fluoro-5-{3-pyridyl)phenyl]-1,2,4-oxadiazole
B106
7
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In a similar fashion, 3-(2-pyridyl}-B-{5-bromo-2-flucrophenyl}-1,2,4-oxadiazole
{100 mg, 0.312 mmol), pyridine-3-boronic acid 1,3-propanediol cyclic ester {101.8
mg, 0.625 mmol} and Pd{PPhs)« (36.1 mg, 0.0312 mmole) in a solution of 2M
sodium carbonate {4 mL} and ethylene glycol dimethyt ether {4 mL} was heated
20 overnight at 105 °C. Standard work up afforded 8.7 mg {9%) 3-{2-pyridyl)-5-[2-
fluoro-5-{3-pyridyl)phenyll-1,2,4-oxadiazole.

3-(2-Pyridyl}-5-12-methoxy-5-{3-pyridyl)phenyll-1,2,4-oxadiazole
B107
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5 ethyl acetate in hexane afforded 32ng (45 % of
3-(2-pyridyl)-5-(3-cyano-5-(3- am nophenyl)phenyl)-1, 2, 4- oxadi azol e: 'H NMR
(cbch): 8 - 8.82 (d, 1H), 8.57 is, 2H), 8.40 (s, 1 H, 8.22 (d, 1 H, 8.08
(t, 1 H, 7.66.(m 1 H, 7.20it, 1 H, 7.00 (m 2H), 6.69 (d, %FP.

3-(2-Pyri dyi)-5- ( 3- cyano- 5- ( 3- f | uor ophenyi ) phenyl ) - 1, 2, 4- oxadi a2bNav-2895g122
CN In a simlar fashion, 3-(2-pyridyI)-5-(3-bronn-5-cyanapheny|)-I,2,4-
oxadi azole (70 ng, 0.21 nmol), 3-fl ygrophenyl boronic acid (60 ng, O0.43
mmoi ), and Pd(PPh3)4 (25 nyg,/ 022 D in a solution of ethylene glycol
di met hyl ether 15 (3 nL) and ZN& Nym onate (3.rnL) was heated in a
sealed vial at 100 C for 1 howr. L otk up and silica ge

chromat ography using a m xture of héxane: et hyl’ acet at e: di chl or omet hane
(3.5:0.5:4), followed by trituration with hyl ether afforded 27 ng (36
% of 3-(2- pyrldyl) 5- (3-cyano-5-(3- fluorophenyl) phenyl)

-1240X8.d| | e MR ( a): 8= 85 , 1 OlH) 8. 55
s, %9 H""*‘I fﬁﬁ”}%.%gﬂez%d\*i"ﬁ)@bﬂﬁ%? %}he”i" 4@2 7.40
(m 1 H)xad%z&@ {6614 Angt). 2 mmol} pyndme 3-boronic acid 1,3-propanediol cychc
3-(2-pyridy|% 5-15-(5-pyrimd % id-3-yll-1,2, 4- oxadi azol e B123 204 21
Nov. 20051465 reenf damnichs ﬁpg%d P ha}4 {23 mg, 0.02'mmol) in a solution of 2M
3-(2-pyr ) 1385
ot o gk caeRs Y OURLPUA Berdiafle)gvoct ufsQKARBEDI T f Bas TRaid 2% 13 00
ng, 0. Ozcwemtmﬂl'eat 196 &C s%ﬂaadardrwglﬁ-: Wféwﬁdrﬂ1c@956ﬁ&’¢le3 (Zpwidwt)-§-12nd 5

gtgxg:pgngh%g a&? ﬁgﬁggpﬁ{zcéfg@§2%¥¥as heat ed overni ght at 105 C

3-(2-pyridyl)-5- [5 (5-pyrimdyl)-pyrid-3-yl 1-1,2,4- oxadiazole (3.2 ng, 7.6
% . 3-(5-Fl uor o- pyBHd-Frigyh-55(3rSrah8-Ppia- pwdﬂ)pherm\yl J 24 Dxadiexaddi azol e 10
5225 1 N'0O A m xture of

3-(5-fluoro-pyrid-2-yl)-5-(3- bronopheni?) 1 2, 4- oxadi azol e (100

O\{N\
= \

N—O ] N
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In a similar fashion, 3-(2-pyridyt}-5-{3-bromo-5-cyanophenvyi}-1,2,4-

oxadiazole {71 mg, 0.22 mmol), pyridine-3-boronic acid 1,3-propanediol cyclic ester
{70 mg, 0.43 mmol), and Pd{PPha)s {?5 mg, 0.022 mmo}} in a solution of ethylene
givcol dimethyt ether {3 mL) and 2M sedium carbonate (3 mL} was heated in a

15 sealed vial at 100°C for 1 hour. Standard work up and silica gel chromatography

| using a gradient of 50% ethy! acetate in hexane to 100% ethyl acetate followed by
trituration with 5% ethy! acetate in diethyl ether afforded 16 mg (22 %} of 3-(2-
pyridyl}-5-(3-cyano-5-(3-pyridyl)phenyi}-1,2,4-oxadiazole: 'H NMR (CDCl3): § - 8.94
{d, 1H), 8.88 {d, 1H), B.74 {m, 2H), 8.61 {s, 1H), 8.25 (d, 1H}, 8.00 {s, 1H], 7.98

20 (m, TH}, 7.93 {m, 1H), 7.50 {m, 2H}.

3-{5-Fluoro-2-pyridyl}-5-13-fluoro-5-(3-pyridyliphenyl}- 1,2, 4-oxadiazole
B109
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ng, 0.313 mmol ), pyridine-3-boronic acid 1, 3-propariediol cyclic ester (102
nmg, 0.624 mmol), and tetrakis(tri phenyl phosphine)pal | adi un{0) ( Pd(PPh3) 4,
50.8 ng, 15 0.044 mmol ), in a solution of ethylene glycol dinethyl ether (2
rr+l-) and 2M-sodium carbonate (2 nL) was heated in a seal ed Vii

for 1 hour. The reaction was cooled, diluted with dichlororreth§<§°v

wth water and saturated brine, filtered, and concentrated. Silica gel
chromat ography using a gradient of 50% ethyl acetate in hexane to 100%

et hyl acetate afforded 50 2@6 3 ( uoro 20

pyrid-2-yl)-5-13-(3- pyrldyl)p en;l 2 adi azole. 'H- NWMR (CDCI 3), 8
(ppm: 8.91 (d, 1 H), 8.69 (d g, 8 d.1H, 849 (s, 1 H, 828 (m
2H), 8.00 (m 1 H), 7.84 (dd, 1 FDN ¥.69 (tf iNFD 7.60 (td, 1 H), 7.44(dd,
1 H. 25

5-13-Methyl -5-(3-pyridyl)-pyrid-4-yl)-3-(2-pyri dyI )-1, 2, 4-oxadi azol e 8226
205 21 Nov. 2605 A m xture of )
5- (3-chl oro- Hnmwwr feyfing- 4-§ifipom-2 pypgyli-8yF)rame; Ailegraahemtr & 2.475 ny,

0. 275 | (75 ng,
0.46 mmo %‘%d'a dﬁr { etr gklés% &%eh?}% S%Sﬁ?‘ﬁéﬁ? a#ﬁjgg?’ pr%%%%'é 0'%&%%{% :

ng, 5 0.eaer5th®ing, ¢.808 rswblt amhPdfPPethil FeBeng| 3006 rdivwidt inyd sattitien (1 rrL)
and 2M sodi car bo he d i al e ial at 100C for 1
hour. *Th& Fﬂ%ﬁ‘?&ﬁ"“xﬁgg’m%é eghe’) @ PEL A o3P dﬁf'ﬁﬁf‘%”&ﬁg“t @l?a’ﬁiz! “Rshed with
wat er andes@b s alsedebniane: 100t¢ edredho@n B reassents@tiedandhilitL gelgel

chromat ography using a gradi ent of 490 et hyl acetate in hexane to 100%
et hyl ac EPrEtagrPBinG BEING 2487 ﬁﬂfe’(‘t7°4 B %00 %QTsethwoa%&tﬁny hexane afforded

5 3 0 2 | Jop i T3 CDCI ’ 5
(p( > l_oyr waw l)nsgl,qwsba & :yaslﬂé rcz. - ?Wd‘% 13-Hud o%?acagf ééﬁ!h% - h‘ri\IMR, (8_ 25a? L%

) oooxwazcrle H)H NM@cx:rpala} 5 (ppm} 784972 (cm1mH§ 7 (7248, 8 3H)s. m}
;. L 3-[et BOXY 108, (30 PY /DO, 28Y 7' 62 fhaY by, 3. 6% Y HllY b dasHaa? o s Oxadi azol e s

B227

3-(2- pyrldyl) 5 (3-chl or o- 5- net hoxy-pyrid-4-yl)-1, 2, 4- oxadi azole (75 ng,
0.260 nmol ), pyri e @romriang-gldcisd 3ip3idyl eyadedviol 1 .Sy¢bkadismier (75 ng,
0.46 nmol ), and tetrakis(triphenyl phgﬁ)@l ne) pal | adi um(0) ( Pd(PPh3)R, 30 ng,
zo 0.026 mml), in a solution of ethylene gl ycol dinethyl ether (1 m-) and

2M sodi um e
N \

N-O f N

In a similar fashion, 3—(5-ﬂuor_opyrid—2—yl}-5-(5-bromo-pyrid-3-yl}-1 2.4~
15 oxadiazole {164 mg, 0.5 mmole}, pyridine-3-boronic acid 1,3-propanediol cyclic
ester {163.0 mg, 1 mmol} and Pd{PPhs): (57.8 mg, 0.05 mmol} in a solution of 2M
sodium carbonate (2.5 mb) and ethylene glycol dimethyl ether {2.5 ml} was heated
at 105 °C for 1 hour. Standard work up afforded 57 mg {18%) of 3-{5-
fluoropyrid-2-yl}]-5-[5-{3-pyridyl)-pyrid-3-yl}}-1,2,4-oxadiazole.

20 3-{2-Pyridyl)-5-15-{3-pyridyl}-pyrid-3-yl)-1,2,4-oxadiazole
B111
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carbonate (1 m-) was heated in a sealed vial at 100C for 1 hour. The
reaction was cooled, diluted wth dichloronmethane, washed with water and
saturated brine, filtered, and concentrated. Silica gel chromat ography usi ng
40% et hyl _acetate in hexane and 100% et hyl acetate afforded 3. g
3-(2-pyridyl)-5-[3 206 21 Nov. 2005 nethoxy-5-(3-pyridyl)- pyrl d A%V]’-"PS

, 2, 4-oxadi azole. "HNWR (CDCi;), 8 (ppm: 9.39 is, 1 H, 891 (d, 1 H),

8.72 (d, 1 H, 8.42 (d, 1 H), 8.25 1 H. 820 (s, 1 H), 7.92 (dt, 1 H),
7.63 (dd, 1 H), 7.50 (m @%%le
5-(2-pyridy)}-3-[5-(3-pyr pyx

3H). 5

J)-1, 2, 4-oxadi azo)e B228 A m xture
of 3-(5-brono-pyrid-3-yl)-5-(2Npyridyl) /1\ 4- oxadi azole 30.3 ngy, 0.1
mral ), pyridine-3-boronic acid 1, 3-prop i of cyclic ester (32.5 ng, 0.2 10
mrai ), and tetrakis(triphenyl phosphine) palladium (0) ( Pd(PPh3)4, 15 ny,
0.013 mmti), in a solution of ethylene glycol dinmethyl ether (I nL) and 2M
sodi um ¢la|et&'mii@refaémom 3)(2msidﬁbét{§d3rhmﬂawsidéﬂ etﬂ-NEaﬂl oxadiaz@®C for 1 hour.

The . t|o oed di uted i_chl or th ed with water
and Lse‘gaéfna% ‘ed tﬂ’mﬁ - PHTANS, ?5’8"’%8 'gh' gé’n?paé'tegg?‘? |° %Sée %écjhr omat ogr aphy
usi n@ D0% erinfioh) ameﬂmam m¢55hﬁgan@3aﬁdqdé)@ﬁ/m@dnworﬂ@femt@dafnﬁ orded 13 ngy
(43 5-(2-pyridyl)- gg pyridyl)-pyrid-3-yll-'"1,2,4-oxadi azol e.
?mi%)musar(dpeam'en@g gof gmethylyethey’ iéﬁtl(wasfeﬂ)ed qyeyusiilyd, 2H), 8.72
3 : 4P bRyl d, 1 H. 20
5 (2%';??5. ot o aegd Work Sl 28 12 S R e S M o WA
m xt eyris-3fylisl.233-puatbpredny| ) - 5- ( 2- pyri dyI) 1 2, 4-oxadi azol e (55 ng, 0.158
rnnol ), pyriidine-3-boronic acid 1, 3- propanediol cyclic ester (51.4 ng, 207

21 Nov. 2005 Og b || adi un( 0
s, o, 205 S, st s SN eI e o )

ether (1. 5 mL.) and 2M B112
NC
hfif&“ﬂ(“\
N IEI-—O I A

in a similar fashion, 3-(5-cyanopyrid-2-yl}-5-{3-bromophenyl}-1,2,4-

oxadiazole {50 mg, 0.15 mmoi}, pyridine-3-boronic acid 1,3-prepanediol cyclic ester
(50.5 mg, 0.317 mmol} and Pd{PPhs)s {24 mqg, 0.021 mmol} in a solution of ethylene
glycol dimethy! ether {2 mL) and 2M sodium carbonate {2 mL) were heated in a

15 sealed tube at 90 °C for 45 min. Standard work up, silica gel chromatography
(gradient of 20% to 50% ethyl acetate in hexane) and trituration (diethyl ether} of
.ne hydrochtoride salt, afforded 11.7 mg {42%} of 3-(5-cyanopyrid-2-yl}-5-{3-(pyrid-
3-yliphenyli-1,2,4-oxadiazole dihydrochloride: 'H-NMR {CDCls}, & {ppm):i08.15 (s,
1H}, 8.00 {s, 1H), 8.80 (s, 1H)}, 8.66 (d, 1H), 8.52 (s, 1H), B.34 {m, 2H), 8.17

20 {dd, 1H}, B.02 {m, 1H}, 7.95 (d, 1H) , 7.75 {1, TH).

3-{5-Cyanopyrid-2-yl)}-5-(3-fluoro-5-{pyrid-3-yl}phenyl)-1,2,4-oxadiazole
B113

199



sodi um carbonate (1.5 nL) was heated in a sealed vial at 100C for 1 hour.
The reaction was cooled, diluted with dichloronmethane, washed with water
and 5 saturated brine, filtered, and concentrated. Silica gel chromatography
usi ng 404% and 60% et hyl acetate in hexane and then the treat miTtN szd'os

HCl (0.2 nlL) afforded 29.4 ng (55.45%
5-(2-pyridyl)-3-13-(3-pyridyll-phenyl]-1, 2, 4-oxadi azol e hydrochl ori de.
"H-NWVR (CDCI 3), 8 (ppm: 9 34 Is, 1 H), 8.88 (m 3H), 8.54 is, 1 H), 8.40

(d, 1 H, 8.28 (d, 1H, %‘g( 40 (m 3H), 7,82 (m 2H). 10
5- (5- Fl uor o- pyrid- 2-yf) - 3- fu r05n(3 dyl }-phenyl }-1, 2,4-ox adiazole
B230 N A m xture of 5-fluoro- Ni ¢~ ati-d hdrochlorlde(1775 ng, 1

mol ). in is dichloronethane (2 niy—%as trgté with 2M oxalyl chloride (2
m, 4 mol, dichloronethane). The m xture was_stirred 2 hours at room
terrperature. The solvent and excess reagent were renoved in vacuo. The
residue was treated wth 3-brono-5-fluorophenyl-am doxinme (102 ng, 0.5
mol ) and t rines $igrilar Fashen| $0i5- mﬂopwidﬂﬁwllﬁ -Ihbdinchb dhuenenhieane-1(2.97L) . The
gtg;ggfaxﬁ?{oqgg@Z?r%ggafggaégm%@p\(% grqrcr:?gﬂng ac&jl‘l gL[I}fOpanEdIOI Cyglrs at 130 C.

3- (3- br esm@er 524 htprophenybi) ahd (Pafﬁﬁhuprwzmyg ige2-yhph 1n 2,sékacaditazol e. A
m xture of 3-(3-bropo-5 quoro10henyI 5-fl uoro- pyrld 2y|) 1,2, 4-
oxadlsazéﬂé"e(’l?(ﬂ'ﬁ@o] dimedy! ginsr ¥ "H‘;’/Ppﬁlz%sgd‘ld‘@r‘ifr’i?‘?ﬁaéﬁl 4 ML WEEopanedi ol

cyclic nesteflin @8Qald 1uBe4? 9Bl thr @M hour. Standard work uE 5|hca gel
tetraki s(triphenyl phosphi ne) pal I adi un(0) (Pd(PPh3) 4, 5740 gy, 0.0346 nmol),

i n a sofhrdmaiogfaphy Kgnadieat gf YO tabhda ethl! exehete it besaﬁﬁ_)anéﬁﬂthmeodl um

car bonai@oludeindildn i35 HER Bl idre 357! Sibrubale Shnd QRG] oF o Jshour. 208 21

€ reaction was €00 orre%hane washed with
wat er anganagtidrZayied-3-ilumee-5-iplytidSed)phang)-¢ chéentdat ed . dilBidre daonips

chrorrat %gr%hy%hlg ng'_’mw%r(%(a SB}C&EMF% {;’{%ne_lg_%laé’;\??t %esil% Peﬁﬁne, af f or ded

pyrl d 29yrb6 1& 19; Elww B4 8:59/19, dw})sw‘.se{rrwljwls&ﬂﬂoxamlaml @, 1THF NVR

(CDCl - -) 5 (ppm: 8.95 (s, 1 H), 8.76 (d, 1 H, 8.66 (d, 1 H, 8.37 (dd,

2H), 8. §50‘(éd W), 7.95 (d. 2H), 7.43 (m 2H).
3-{2-Pyridyl}-5-[{3-{3-flucrophenyl})-5-fluorophenyl}]-1, 2, 4-oxadiazole

B114

15

A mixture of 3-{2-pyridy!)-5-[(3-bromo-5-fluorophenyl}}-1,2,4-oxadiazole
{65.5mg, 0.173mmol), 3-fluorophenyl boronic acid {48.4mg, 0.346mmuoll,
tetrakis{triphenylphosphinelpalladiumi{Q) {Pd{PPha}s {20mg, 0.017mmol} in a
solution of dimethoxy ethane (1.5 mL} and 2M sodium carbonate (1.5mL) was
20 heated in a sealed vial overnight at 100 °C., After cooling, the reaction mixture was
treated with water and the product extracted with dichloromethane (3x). Silica gel

chromatography of the crude product using 30% ethyl acetate in hexane afforded
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3-(2-Pyridyl)-5-(3-cyano-5-(2-pyridyl)phenyl)-1, 2, 4- oxadi azole B124 CN 10 A
m xture of 3-(2-pyridyl)-5-(3-bronp-5-cyanophenyl)-1, 2, 4-oxadi azole (101

ng, 0.31 nmol), tetrakis(triphenylphosphine) palladiun(0) (Pd(PPha)4, 25 ng,
0.021 nmmol ) and tri-n-butyl (2-pyridyl)tin in tetrahydrofuran (2 nlL) was
heated overnight at 100 C. The reaction nixture was cool ed andlNem3P@3red
directly onto 15 a flash silica colum. Elution wth a gradi ent of

hexane: et h)f'zrﬁ&?é??‘%%f ahio O;E]\}?F‘dQTJf!? ﬁ(slftlﬁorBBh%sﬁ :J—ﬂﬂoﬂ‘o%lm‘mﬁq bys.trituration
wi t h hexane i n dichl oronethané af or ded

3- (2- pyri dyddiaBlg:3rcyah®8350ZCpyri dyl )phenyl) 1 2 4 oxad| azole: "H NWR
(coa 3) : 8- 9.12 (s, 1H) 888(d 1H, 878td, 1 H, 8.64 (s, 1H)

8.61 (s, 1 , 8.2 1 m 1 . 2b
3- (2- Pyri dyI) 5- (Z%rrgtj ﬁ?“ﬁ‘%“ )phsﬂ%ﬁ?@"’f“g" i §>I?a ?‘%dzl%zlq"é 6125 I\/bo
209 21 NOV 2005 In a si mlar fashl on, BA1/i xt ure of
3-(2-pyridyl}-5-(5-brono-2-rnet hoxyphenvvl oy L, 2,4-oxadiazole (110 ny,
0.331 mmol ), pyridine-2-tributyltin (136.8 jrng, 0. 663 mmole) and Pd(PPh3)4

(38.5 ng, 0.0333 rnnole) in tepfafydr 1 nm) was heated in a sealed
vial overnight at 100 C. Standasd afif orded 13.9 ng (13%
3-(2-pyridyl)-5-[2-nmethcxy-5-(2- Byri hd ) phen 1, 2, 4- oxadi azol e.
3-(2-Pyridyl)-5-(2-fluoro-5-(2-pyridyl)phenyi3 %, 2, 4-oxadi azole B126 F In a
simlap fashion, 3-(2-pyridyl)-5-(5-brono-2- quorophenyI) 1, 2, 4- oxadi azol e
10 (100 nmg, 0.312 mmol ), pyridine-2-tributyltin (172 ng, O. 468 mmol ) and
Pd(PPh3) 4 ( 36inla sithilabidsBich, MLeridl@lH&t&-%}frﬁbbfcuampl-(ebynU)ZWas heated in

32 oyt Gordea (B indiar o oman R odiopehiira 5 Lzl ©
Pd{PPha}s {25 mg, 0.021 mmol} in a solut:on of 2M sodium carbonate {3 mL) and
ethylene glycol dimethyl ether (3 ml} was heated at 100°C for 1 hour. Standard
10 work up and silica gel chromatography using a gradient of 10% to 30% ethy!
acetate in hexane afforded 22 mg (31 %) of 3-{2-pyridyl)-5-(3-cyano-5-(3-
thiophene)phenyi)-1,2,4-oxadiazole: 'H NMR (CDCla): § - 8.87 (d, 1H}, 8.71 (s,
1H), 8.46 (s, 1H), 8.25 (d, 1H), 8.08 {s, 1H), 7.92 {1, 1H)}, 7.69 (s, 1H)}, 7.50 im,

3H).
15 3-{2-Pyridyl}-5-[5-(3-thienyl}-pyrid-3-y! I-1,2,4-oxadiazole
B116
\ ="
N J
H..N \ ~ \
N-G | N

In a similar fashion, 3-{2-pyridyl}-5-{5-bromo-pyrid-3-yh-1 ,2,'4-oxadiazole {42
mg, 0.1385 mmol}, 3-thiopheneboronic acid {26.6 mg, 0.208 mmol), and Pd(PPhs)«
20 {24.0 mg, 0.021 mmole} in a solution of 2M sodium carbonate (1.5 ml) and
ethylene glyco! dimethyl ether {1.5 ml) was heated ovemight at- 105 °C. Standard
work up afforded 3.2 mg {8%) of 3-(2-pyridyl)-5-[5-{3-thienyl}-pyrid-3-yl 1-1,2,4-

oxadiazole.
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3-(2-Pyridyl)-5- (3-am nonethyl -5-cyanophenyl)-1, 2, 4-oxadi azole 95 B127 CN
NH2 A m xture of 3-(2-pyridyl)-5-(3-cyano-5-nethyl phenyl)-1, 2, 4-oxadi azol e
(0.5 g, 1.912 mmol), N-bronosuccinimde (0.339 g, 1.91 nmol ), and benzoyl
peroxide (.0010 g, 0.04 nmmol) in carbon tetrachl oride (25 rnL)aggis heat ed
at 80 Cfor 18 20 hours. After this tine the reaction m xture 0¥ ol
and diluted with dichloronethane. The organic solution was washed with water
and brine to afford 0.585r@id\15-W-(®kuryl)-pyrid-3-yl 1-1,2,4-oxadiazole
3-(2-pyridyl)-5-(3-brononet hyl - 5-cyanophenyl ) -1, 2, 4- oxadi azol e. A sol ution
of 3-(2-pyridyl)-5-(3-brononethyl -5-c 'Hb7bhenyl )-1,2,4 oxadiazole (0.5 g,
1.91 mmol ) in dichloronethane ( m) was_treated with a 41" 21 NOV 2045
0.5Mammnia (1.5 nm, 1.5 rnm)ligéame) angl heated at 50 'C for 90
mnutes. After this tine the r&agtign e was cooled and diluted with
di chl oronet hane. The organic sol uti #®was wagh&d wi th water and bri ne.
Silica gel chromatography of the crude productg’afforded 3.5 ng (5.5% of
3-(2-pyridyl)-5-(3-am nonet hyl -5- 5 cyanophenyl)-1, 2, 4- oxadi azol e.
3-(2-Pyridyl)-5-15-12-propenyl)-pyrid-3-yl 1-1,2, 4-oxadi azol e B128 Under an
argon at mospher® 2 Simid| fasiigm %‘1‘Z'Byﬁﬁ’ﬂh%‘r’qg'@é‘irﬂﬁ‘i%”ﬁ‘é‘ﬂ}'@ 12.6pxgdiascle 10 rnpol )
in tetrahydgef yuea . t€ | it L,.5M

sol ut i o% o‘ﬁ 5%_:16'13,[ QIEI(&]?T%)B(%F‘QBJ%FG é@%l’%ﬁ%xﬂﬁ@?%&?tﬁ? F{aﬁprﬂ}eacti on

m xture waS.8nig.r&d5 fromolebimé noluten chedt srufi karbr@aims3 addedd eThdenreeact i on
m xture was. __then rned Leomdt.e tur n €RC ith i N HC . The
sol ution v@gcmt '@8%6%&3?5{'@ nalsnhe{%%{]gver g%ﬂ;?%u@- mr%gn arréé(f%ré Wit h
excess t hi sffyrded fl7ompda2 %5 of B 2apyridyartd]sheatued)-peri@8-yC 1102, 41ékantiardtees. The
excess thionyl chloride was then renpbved. The acid chloride in

di chl oronet hane (' 10 m), was treated wth Ld-2: -y} ang doxine (0.0858, 5
mmol) and triethylam ne.3(%‘ﬁ'ﬁﬁ%g’d%’]@gwtﬁa?gﬂ}s}’|2|¥$r'853 ! ¥°I?Qom t enperat ure
far 15iwminutes. N, NNDimeth ylf o rnmBamgid e (10 nL) was then added and

the reaction mxture heated at 120 C for 1§ hours. The reaction was
/\ -

N i
N\\\

N—-O

In a similar fashion, 3-(2-pyridyl}-5-{5-bromo-pyrid-3-yi)-1,2,4-oxadiazole
{152 mg, 0.5 mmeoi), phenylboronic acid {(121.9 mg, 1.0 mmol} and Pd{PPh3)s
{57.8 mg, 0.05 mmo!} in a solution of 2M sodium carbonate (3 mL) and ethylene
158 glycol dimethyl ether {3 ml} was heated overnight at 105 °C. Standard work up
afforded 45 mg of 3-{2-pyridyl}-5-(5-phenyl-pyrid-3-yl}-1,2,4-oxadiazole.

3-{2-Pyridyl}-5-[5-(3-methoxyphenyl}-pyrid-3-y1 ]-1,2,4-oxadiazole

B119
N
/ -
“"N\ \N\ A
N~ OMes
20 In a similar fashion, 3-(2-pyridyl)-5-3-(5-bromo-pyridyl}}-1,2,4-oxadiazole (45

mg, 0.148 mmol}, 3-methoxyphenylboronic acid (45mg, 0.296 mmol}, and
202



20 quenched by the addition of water and the precipitate collected and
dried. Silica gel chromatograph of this material using 20% ethyl acetate in
hexane afforded 153 rng or

3-(2-pyridyi)-5-15-(2- propenyl) pyri d- 3- ylj-l 2, 4- oxadi azoi e.

3-(2- Pyridyl ) - 5- (3- cyano- 5- vi nyl phenyl ) -1, 2, 4- oxadi azol e 8129 3kNoyq2005 |
Nov 2005 A m xture of

3- ( 2- pyrd(Pi:)e- (25 (g PO @P2- RRENAA GBI ofl21d, oA diaazdlat: ( ALPER:g, 3. 21
rnrnol) and Pd(PPh3(. (369 ng, 0.32 mmol) in tetrahydrofuran (10 m-) was

t r eat ecEtiviene givagl ditettienathei d pb) 98s '\?’ETEdSGtS'@%)F[‘V 2 *Fﬁ'éfSF eaction mixture
was he fror the 5
mxturgétag%érg ﬁ@ﬁ%hggﬁgﬂ%ﬁ@%ﬁ taﬁggga/gﬁgrﬁéflhﬁéyo H:}%T[Payer was
dried dyl¥i2t4-akadiazdidir ough an EX-TUBE. Silica gel chr orrat ogr aphy af f orded
691 mg (78% of 3-(pyrid-2-yl)-5-(3-cyano-5-vinyl phenyl)-1, 4 oxadi azol e:

"HNWR (CDQI3), A H) = 8. 52 6,43 8.23 (d,
1 H° 7.90 (m Eﬁﬁ(@%%ﬁsﬂ%ﬁf%3@%&5’&?%%3@%29%%3@ A (d,

1H). 10 3-(2-Pyridyl)-5-(3-cyano-5-822thydr oxyet hyl ) ph enyl) - 2 4- oxadi azol e
B130 OH A m xture of

3-(2- pyr| dyl ) -5-(3-cyano- 5-vi nyl phenyl ) - ?L 2, 4- oxadi azole (83 ngy, 0.30
nrnol) in dichloronethane ( ) was tfFes ed with 9-BBN di mer (40 ng, 15
0.16 nmmol ) and the reaction\ S ed at roomtenperature for 4 hours.
Sodi um per borate tetrahydrate®™ 155-g0, >wpol ) and water (1 L) were
added and the resulting biphasic m xture fasjstirred vigorously for 18
hours. The mixture was diluted with dichl oNonethane and water and the
organl c layer dried by filtration through an EX-TUBE. Silica gel

chrorat ogr a % gejate in hexane,
fol | owed bymﬁ‘lsﬁﬁa{;? ?%H&F ?15%} mﬂﬁ] Q-Q%/%D}e(%}gggs ?%Qﬁg%\g} 1leazf%or ded 3.4 ny

(3 7% @fad@zoiR- (@'yﬁnqu)WBn(r@)cpamwlﬁzzomwp@miemhgmtqlghéawryg 0.43

L 2 AR St M B ROt Bl P dBed7 af Sy fodl el 24,

3.02 | t{,3. raL)) and ethylene glycol dimethyt ether (3 mL) was heated ina sealed vial at .
3 (2 PYF O ks X000 (Pl S HTPLRRIARBGIY) iy - oxadi azol e

gradient of 30% ethyl acetate in hexane to 100% ethyl acetate, followed by

trituration with ethyl acetate afforded 4 mg {6 %) of 3-{2-pyridyl})-5-{3-cyano-5-{5-

15 pyrimidyl)phenyl}-1,2,4-oxadiazole: 'H NMR (CDCl3): 8 - 9.37 (s, 1H), 9.07 {s, 2H},
8.89 (d, 1H), 8.76 (s, 1H], 8.67 {s, 1H}, 8.26 {d, 1H)}, 8.11 (5, TH}, 7.94 {t, 1H},
7.52 (m, TH}.

3-{2-Pyridyl)-5-{3-cyano-5-{3-aminophenyliphenyl}-1,2,4-oxadiazole
B121
CN

20

In a similar fashion, 3-{2-pyridyl})-5-{3-bromo-5-cyanophenyl}-1,2,4-

oxadiazole (70 mg, 0.21 mmol}, 3-aminophenylboronic acid (66 mg, 0.43 mmol)},
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25 1313't 212 W1 u2(0Oba4) + Chi 21 NOV 2005 G Cl1 A stirred suspension of
3-(2-pyridyl)-5-(3-all oxy-5-(nethoxycarbonyl)phenyl)- 1,2, 4-oxadi azole (160
ng, 0.47 mol) in nethanol (5 m-) at anbient tenperature was treated with
1 M sodium hydroxide (0.8 nL, 0.80 nml). The reaction was 5 stirred 16
hours and sol vent was renoved in vacua. The residue was dissolvgggjn 26b5
smal | anmobunt of water and then acidified with 1 N hydrogen chl ofi ey
Extraction of the aqueous phase with dichl oronethane foll owed by

concent r atridoPd (PRharatdiamgaftf, ©2 dedndif4n Bngpiwafon of ethylene glycol dimethy! ether

The - cat bol/MHEant 2 T hecionase Sk Raked rebe bt eh o OSSR oyl
chloride felyd SthhoRBvEReY BSHLTiENGeBISHER ghpAVali] a BRIdidht f @D92 hours.

The thionxt chloride was then renpbved in vacuo the acid chloride dissolved
in chl or&hr #aEtStesn fexanerte 188 uethyhassaziec bolomedt by Bitgagag wiredPed with 2 M

ammoni a i l. j ] ST ient is
F emporat uraackatin niREnd ER6HJed MAIAY B G 8Ly ala 819, O0
filtered antgophendiehtngi-ed, taxatifaosid: 88 NIgRATDCIAR- 8.82 (d, 1H), 8.57 is,

3-(2-pyrigdyl):5-(3-al | axy:-5- arb m_de) nyl).- %, 2,.4- oxadi |.e. The

i nt er nedi %%"e %‘gﬂgﬁrﬂ%ﬁe%(%%?ﬁ‘rg’&ﬁ’més%?‘eé?‘id?%%t(\ﬁ“t‘ﬂ%’oﬁyﬁo hﬁlg‘:‘%go(@rm )
and heat eghj 5 goseafigd vial for 16 hours. The thionyl chloride was then
removed in 20 vacua. The residue was dissolved in water followed by
addition of 10 % sodi um bi carbonate_and the crude product extracted into
ethyl acetate. SiBrieaPygedv-ehs-evaitcoimiSpHy wEemyrhegyiidi €Ato*8fiaaeieoy, et hyl
acetatge in hexanes to 40 %ethyl aceggapg in hexanes afforded 15.4 ng (9%
of 3-(2-pyridyl)-5-(3-cyano-5-(2, 3-

di chl or opr opoxy) phenyl ) -1, 2, 4- oxadi azol e:

8.30 25 (m 2H), 8.10 (s, 1 H¥~7.89 (
3.91 (rn, 2H). 3-(2-Pyridy|)r%gz%a%dk
N

\\
N—-O

“NH NWVR (CDC13): 5 - 8.87 (d, 1 H),
H, 7.50 (m 2H), 4.50 (m 3H),
B- met hoxyp henyl)-1, 2, 4- oxadi azol e

F

in a similar fashion, 3-(2-pyridyl}-5-(3-bromo-&-cyanophenyl}-1,2,4-

oxadiazole (70 mg, 0.21 mmol}, 3-flucrophenylboronic acid (60 mg, 0.43 mmol},
and Pd{PPhs}s (25 mg, 0.022 mmol} in a solution of ethylene glycol dimethyl ether

15 (3 mL) and 2M sodium carbonate (3 mL) was heated in a sealed vial at 100 °C for
1 hour. Standard work up and silica gel chrematography using a mixture of
hexane:ethyl acetate:dichloromethane (3.5:0,5:4), followed by trituration with
diethy! ether afforded 27 mg (36 %) of 3-{2-pyridy!)-5-(3-cyano-5-{3-
fluorophenyl)phenyl}-1,2,4-oxadiazole: 'H NMR (CDCla): § - 8.86 (d, 1H), 8.70 (s,

20 1H), 8.65 (s, TH}, 8.24 (d, 1H}, 8.07 (s, TH)}, 7.81 {t, 1H), 7.49 {m, 3H}, 7.40 {m,
1RH), 7.19 {m, 1H}.

3-(2-pyridyl}-5-[5-{5-pyrimidyl)-pyrid-3-yl]-1,2,4-oxadiazole
B123
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B132 213 21 NOV 2405 WU U /%4 41 | A stirred suspension of
3-(2-pyridyl)-5-(3-rnet hoxycarbonyl -5- net hoxyphenyl)-1, 2, 4- oxadi azol e
(191.3 ng, 0.62 nmol) in nethanol- tetrahydrofuran (1:1, 10 nnL) was treated
with 1 Msodiumhydroxide (1.5 nL, 1.5 s mmmol). The reaction vvai z@‘r’é@d at
50C for 5 hours and the solvent then renoved in vacua. The r esPhiNeVyedlS

di ssolved in a snmall anmount of water and then acidified (pH4 - 5) by the

addition of 2 N hydrogen chlori The pr itate was collected and dried
to afford 131.8 (72 9% of 3- (2@3» - 55 (39 car boxy- 5- met hoxyphenyl ) -
1, 2, 4- oxadi azol e: ' H NVR ( DMSO0) 8781 , H, 8.28 (s, 1 H. 8.21 (d,
1 H, 10 8.06 (t, 1 H, 7.88 (s, 1 H\TC7.74 (4, H, 7.65 (m 1 H, 3.95
Is, 3H). 3-(2-Pyridyl)-5-(3-(carboxam do) - 5- net#oxyphenyl ) - 1, 2, 4- oxadi azol e
B133 A sol ution of

3-(2-pyridyl)-5-(3-carboxy-5-nmet hoxyphenyl)-1, 2, 4- oxadi azole 15 (131.8 ny,
0.44 rnMol) inlw Iﬁise'm'%r febihion Sré2-p2rignl) S-dprdpremeatyaHya- V'é:Ta?rétm@d@FfON EF«IZ

di mret hyl fo i e e

chl ori de '\I;Rgzalt n r eno @ég Ig’rrl' v'gl‘(’:lﬁ%) oﬁ?r%dgcﬁégel Eﬁ}eﬁl{’ m%z:llg]i %Ind EF{)

di ssol ved {23.98 Mgnod 2t mircden) s saﬁhtum otem smummaebcﬁatélﬁ Sohutdran was t hen
treated with 2 M a nia in rretha_n The reaction_nixture was then

stirred® at&tmisne ycspdimatiy eiberid- ?B}U Wsrﬁ HREEVErTHIST Bt é@?ppt at'@niae
col | ect ed, wyaahedtoMbd 3VBhRy (3 9anet 3li3-8eridy)-BA6YS-pyRiid RL3.Gh1-@mBiogr aphy
of this materi aleaum ng a ra{dlgnt o:‘i Sgo}?]etﬁyll{l aget at\@a?ﬁ heS(’a?\e to 100 %
et hyl acet@tadigpfedB e 066 Fehy (81 % of

3-(2_pyridyl)-5-(3-(carboxam do) - 5- met hoxyphenyl ) -1, 2, 4- oxadi azol e: 'H NWR
214 SI1~II1~1 \VU U2100NL7 rt Ifu (DVSO): E - 8.81 (d, 1 H, 8.31 Is, 2H),
8.22 (d, 1 H, 8081It, 1 H, 7.8D(d, 2H), 7.66 It, 2H, 3.95 Is, 3H).
3-(2-Pyridyl)-5-(3- c§dﬁtﬁ®!ﬂ'@bfﬁ@ﬂyﬁh§ﬁ§ﬂ§-P]l“QY'lphmaﬂﬂa%éi exagliegale

10 B225

A mixture of 3-{5-fluoro-pyrid-2-yl}-5-(3-bromophenyl}-1,2,4-oxadiazole {100
mg, 0.313 mmol), pyridine-3-boronic acid 1,3-propanediol cyclic ester (102 mg,
0.624 mmol), and tetrakis{triphenyiphosphine)palladium{0} { Pd{PPhs)s, 50.8 mg,

15 0.044 mmol}, in a solution of ethylene glycol dimethyl ether {2 ml.}) and 2M sodium
carbonate (2 mL) was heated in a sealed vial at 110°C for 1 hour. The reaction was
cooled, diluted with dichloromethane, washed with water and saturated brine,
filtered, and concentrated. Silica gel chromatography using a gradient of 50%
ethyl acetate in hexane to 100% ethyl acetate afforded 50 mg {50.2%) 3-(b-fluoro-

20 pyrid-2-yh-5-13-{3-pyridylipheny!]-1,2,4-oxadiazole. "H-NMR {CDCla}, 8 {(ppm): 8.91
{d, 1H), 8.69 (d, 1H}, 8.64 (d, 1H}, 8.49 {s, TH), 8.28 (m, 2H]}, 8.00 {m, 1H}, 7.84
{dd, 1H}, 7.68 {1, 1H)}, 7.60 (td, TH}, 7.44{dd, TH).

5-13-Methyl-5-{3-pyridyl)-pyrid-4-yl]-3-(2-pyridyll-1,2,4-oxadiazole
25 B226
2056



5 NO CN Ore A solution of _

3-(2-pyridyl)-5-(3-(carboxam do) - 5- net hoxyphenyl )-1, 2, 4- oxadi azole (56.3
ng) in thionyl chloride (1.5 m-) was heated at reflux for 3 hours. The
excess thionyl chloride was then renoved in vacuo. Standard work up and
silica gel chromatography using a m xture of hexanes, ethyl aced ?ﬂ%" 200 10
di chl orornethane (3.5:0.5:4) afforded 12.1 ng (23% of
3-(2-pyridyl)-5-(3-cyano-5- nethoxyphenyl)-1, 2, 4-oxadi azol e:'H NMR ( CDCba) :
5-8.86 (d, 1 H, 8.23 (d, 1 8. 1 H, 8021Is, 1 H, 7.921t, 1
H, 7.50 It, 1 H, 7.40 Is, 1 ,\4. .

3-(2-Pyridyl)-5-(3-allyl oxy-5-
stirred suspension of 3-(2- PyrldyI)NS@(S aIIy
| met hoxycar bonyl ) phenyl ) -1, 2, 4- oxadi azole (1.8.g/ 5.28 mol) in methanol (40
m-) was treated with 1 leodlun1hydrOX|de (7.9 m, 7.9 mol) and the
reaction stirradnixdiredTH-eNEnibRIPHARUE ritios-yBB- [h_’%urﬁiynﬁh@ 4SOt 1enas
renoved |n vacuo, and the 20 residue was dissolved in water (30 _niL) and then
aci di fi ed ({(pR@ C-278)mmpgll ¢ pwidingidiboremc asid N3 iyen Bweip! shelisresars. (7PHaY.

resul ti ng f ( % of

5 2 pyr T g e R R B BB nEl e bt 8064 D

( DVBO) :s 80036 irtiolf din dlsdHytiorBo2&@hikene bivdp| digne2Byi(atherl{1HpL} S1dDBM2kiSim

Vsruvuva r 7.91 I ok 6 1S. 7.65 (m
6.09 (m fa ona%e h@%&&vas helgé_‘gd m5a %%m%cg\a,al Eitllzg(?o é fgb 1(*?){;”%'_2 feaction vxias
3- (2- Pyri @ybledbdideallivh oxyoboraymanghe it ith 2vdteo¥ad sawedied 84gs, CN N-

filtered, and concentrated. Silica gel chromatography using a gradient of 40%

ethyl acetate in hexane 1o 100% ethyl acetate afforded 5.4 mg (7.4%) of 5-[3-

10 methyl-5-{3-pyridyl)-pyrid-4-yl)-3-{2-pyridyl)- 1, 2,4-oxadiazole. 'H-NMR (CDCls), &
{ppm): 9.32 {s, TH), 8.87 (d, 1H}, 8.70 (d, 1H), B.30 {m, 2H), 8.25 {s, 1H), 8.00
{s, 1H}), 7.90 {d, 1H), 7.47 (m, 2H}, 2.77 (s, 3H).

B-[3-Methoxy-5-(3-pyridyl}-pyrid-4-vi]-3-{2-pyridy}-1,2,4-oxadiazole
15 B227

A mixture of 3-(2-pyridyl}-6-(3-chloro-5-methoxy-pyrid-4-yl)-1,2,4-oxadiazole
{75 mg, 0.260 mmol}, pyridine-3-boronic acid 1,3-propanediol cyclic ester {75 mg,
0.48 mmol), and tetrakis{triphenylphosphine)pailadium(0) { Pd{PPha)s, 30 mg,
zo 0.028 mmol}, in a solution of ethylene glycol dimethyl ether {1 ml) and 2M sodium
carbonate {1 ml) was heated in a sealed vial at 100°C for 1 hour. The reaction was
cooled, diluted with dichloromethane, washed with water and saturated brine,
filtered, and concentrated. Silica gel chromatography using 40% ethyl acetate in

hexane and 100% ethyl acetate afforded 3.5 mg (4.1%) 3-{2-pyridyl)-5-[3-
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11 A sol ution of
3-(2-pyridyl)-5-(3-allyloxy-5-(carboxy)phenyl]-1, 2, 4-oxadiazole (1.2 g, 3.7
nmol) in thionyl chloride (24 nmL), and a catal ytic amount of N, N

di met hyl f ormam de was heated at reflux for 1.5 hours. The thion¥LhF ride
was then renoved in vacua and the acid chloride was dissol ved @H éform
(20 rnL). i0 The solution was cooled to O C and treated with a solution of

0. 5M ammonirgethéixy- QJ{Q?ﬁﬂ@yI( Bdrid)yl)-TIreslogagiki @8, YH-KMR eCV@s), Shepmstdeped at
anbi ent tenperature m nutes. The resulting precipi tat e was coI | ect ed

and dried to Bl 8 td.1H). §f723ld (1iﬂp§r4i?d&¢| yIH). 8.257(d, 1H), 8.20 (s, 1H), 7.92
5-(3-allyl oxy (e gHbaxa &) ? |y 1 0 i azol e. A suspension of

3-(2-pyri d?ﬁ'-@'(g'i%gl(lg 1('?)'])-({$ 58 cgbr/boiaﬁn p)ﬁﬁyl) 1,2,4- 15 oxadiazole (1.1
g, 3.6 mol) in a dichloronethane at 0O vaas treated vvlth pyr|d| ne (0.6 ni,

Zégc[ringl W:gdst ih(rapeér :aI t?)r Oaﬁﬁ’?)té[gs %]R}d/g‘gg}j%}‘{gjogﬁé 2‘? PF‘@%Q%R/ Br ni th heat

anbi ent tenperature. The reaction m xt gzegwas then washed with water and
saturated brine, dried over anhydrous sodiumsulfate, filtered and
concentrated. 20 Silica gel chromat phy usi i m xture of hexanes, ethyl
acetate, and dichloronethane (3.5:10.5;} forded 1.0 g (91 % of
3-(2-pyridyl)-5-(3-allyl oxy-5- enyl) -/, 2~ oxadi azol e: 'H NWR
(cDCla): 5 - 8.87 (d, 1 H), 8.43 ( N=Og 1E (s, 1 H), 8.03 Is, 1 H),
7.91 (t, 1 H, 7250 (m 1 H, ~4f (s, 1 H, 6.06(m 1H, 548 (dd, 1 H,
5.38 (dd, 1 H), 4.68 (d, 2H). 25
3-(2-Pyridyl)- 5A(r8mwarw35rshbfrdmxmpmewh)a-ﬂz Byddyoxad, amb@iazaa,&?) 2fy, WO
021068417 ? . 1f USUzni 4nbv_CN OH 21 NO 2005 A m xture of
3- (2-'pyri dy-J Myoels_puridiReckPoronis asid drdwyenanedinl aveicantaGRe5 e @-2g, 3.4
ol ) apd tn’%BﬁbMWJe%mm:H%dM£Shi(n@)p%ll@dl r%u.% (”ﬁmbinham & ! prere! hane
(18 nmL.) at - C, under argon, was treat eH wth a solution o boron 5
trichiori denmnl}dncﬂﬁqivmohanheleog@lm! d@zethwmtrer (Af mb} afd @Mhspdigmat - 78 C
%_Eg rreg.gflt :S:%Fbv\-g{'a%%t Hr%LY@%S%tela{erdqq aaéeaW\lfig!nét fd%‘Eef ?‘t‘l L*‘Il‘t;lurf"lphe reac?gn was
cooled, diluted with dichloromethane, washed with water and saturated brine,

filtered, and concentrated. Silica gel chromatography using 50% ethyl acetate in

15 hexane and 100% ethyl acetate afforded 13 mg (43.2%) 5-{2-pyridyl}-3-{5-(3-
pyridvl}-pyrid-S-yl}—1,2,4—bxadiazole. "H-NMR {CDCla3}, & (ppm): 9.49 (d, 1H}, 9.01
{d, 1H), 8.83 (dd, 2H)}, 8.72 (t, 2H}, B.35 (d, 2H}, 8.00 {dt, 1H), 7.59 (m, 1H},
7.47 (dd, 1H).

20 5-{2-pyridyl}-3-[3-{3-pyridyl}-phenyll-1,2,4-oxadiazole

B229
N"’
\N\ N J
= N—O
\
N

A mixture of 3-(3-iodophenyl)-5-({2-pyridyl)-1,2,4-oxadiazole {55 mg,
0.158 mmol), pyridine-3-boronic acid 1,3-propanediol cyclic ester (571.4 mg,
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t hen quenched with ice water and stirred for 30 m nutes. The m xture was
then washed with saturated sodi um bi carbonate and extracted with

di chl oronet hane. The conbi ned organic | ayers were dried over anhydrous
sodiumsulfate, filtered and 10 concentrated. Silica gel chr omaéﬁ&r ap}t&y
using a gradient of 10% ethyl acetate in hexanes to 80% et hyl %205
hexanes afforded 460 ng (51 % of 3-(2-pyridyl)-

5- ( 3- cyan®. 34 B ahisly plvedigt)akis | Riphe oxiptlo sohirledpallaiuVR) (BB)GPBHNEI)ED)ME - 8.81
E?n’ i ., 0. Q%gg(r%rﬁpﬁz%)é sgjg‘toi&n o ’ethlytekr?e’glzéogl?:lirggtlhylletll_wi)er {1.5 mL)(amd .'ZMH) /.54
S 2 eyt el choFUAIA: 53 e e B 5B AORN BOYBDRI S hodn. 2

oxadi azol e 5138 CN't1 A m xture of

3-(2-pyri dyﬁc)ucal(vaswahedr @mydms@ygnnbwwryemaaemamu \aztblveat(eeand 20 ng, 0.11

mol ), pot 374 di_net hyl am noe

chl ori de ﬁ)a?'?f?rg or | dgnc?fg % Z gﬂgej% i ol Icar? ﬂl ﬁi— rAaaqgn%raﬁ?/Y P?)]Pﬂaéndllée (1
m..) were dneab®d étﬁyiaa&wbeﬁl h\éka'le aid ﬂr&:a@hé Qreaﬁnammﬁ ers1 HClTlme2 peacti on was
cooled, diluted with di or onet hane, was x) and saturated

br i ne. 11 |AHEEH Sac EBHBErS T Bt 2 I Jer Yo g Aiing: AlRI e eas

gradi ent qf, &ﬁﬁ%&m%m%@m&'m% Badied 9 1-hYe Y handly 18054 (s, 1H),

di chi oronet'hane 217 dir ri10 V.7V LT W P P7 afforded 24
ng (53x) d§.48-(d21pyrs.agiiy- $H(33&§dﬁ018l (8200 {m, 3H), 7.82 (m, 2H}.

di met hyl am noet hoxy) phenyl) -1, 2, 4- oxadi azole: 'H NVR (CDCIs): b - 8.86 (d, 1
H) , 823(d 1 H, 8.15 Is, 1 H, 804 1Is, 1 H, 7.92 1t 1 H, 7.49 (m 1
H, 7.43 |Is, 1 H)5-{54hido- bvnd—ZPQIL-3-238m:ofd5—(£2b$rjdy2}.—;ﬂwknb;ﬁ-,1.BH}oxdiiiazole
3-(2-Pyri dyI ) -5-(3-cyano-5- (N, N-di r et Q%@m nopr opoxy) phenyl ) -1, 2, 4-

oxadi azol e B139 CN

N= F
S

A mixture of b-fluoro-picolinic acid hydrochloride {(177.5 mg, 1 mmol) in

15 dichloromethane (2 ml) was treated with 2M oxalyl chloride 12 mi, 4 mmol,
dichloromethane). The mixture was stirred 2 hours at room temperature. The
solvent and excess reagent were removed in vacuo. The residue was treated with
3-bromo-5-fluorophenyl-amidoxime (102 mg, 0.5 mmol} and triethylamine (404 mg,
4 mmol} in dichloromethane {2 mlL}. The mixture was then heated in

20 dimethylformamide (1 mL} for 1 hours at 130 °C. Standard work up, afforded 80
mg {47%} of 3-{3-bromo-5-fluorophenyl}-5-{5-fluoro-pyrid-2-yl}-1,2,4-oxadiazole.

A mixture of 3-{3-bromo-5-fluorophenyl}-5-(5-fluoro-pyrid-2-y1)-1,2,4-
oxadiazole {80 mg, 0.236 mmol), pyridine-3-boronic acid 1,3-propanedioc! cyclic
ester {80 mg, 0.49 mrﬁoi), and tetrakis{triphenylphosphine)palladium(Q) {Pd{PPhals,

25 40 mg, 0.0346 mmol), in a solution of ethylene glycoi dimethyl ether (1.5 mL) and
2M sodium carbonate {1.5 mL) was heated in a sealed vial at 100°C for 1 hour.
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NClIn a simlar fashion, 3-(2-pyridyl)-5-(3-cyano-5-hydroxyphenyl)-1,2,4 10
oxadi azole (31 ng, 0.12 mmol ), potassium carbonate (381 ny, 2.8 mol) and 2-
di met hyl am nopropyl chloride hydrochloride (51 ng, 0.32 nmmol) in N, N-
dimethyl formamde (1 nL) were heated in a sealed vial at 150 C for

mnutes. Standard work up and chronatography afforded 10 ng (242%‘10&2005
3-(2-pyridyl)-5- (3-cyano-5-(di methyl am nopropoxy)

phenyl) - 1, Zié-rexadirazab @oolell diMted WG dihioRbmediRade, 80adtdd Withyar8: 23 (d, 1
H, 8.14 Is, 1 H, 8031s, 1 H, 7.9121t, 1 H, 7.499 (m 1 H, 7.411s, 1
H), 4.17 (sgugped bzgn@gfihgr,edgpqu congegtiaged. gHijica gelpghrpyatomapphy using 2
3-(2-Pyrid B~ = i IH ) s oz O agll e B 140
NGO }Qr%cﬂﬁg %@%@g@} %q@?tg{r i gi&%%@%?‘éﬁo%?&‘% mg (1 27% X 3liRgAl
3-(2-pyri dwy);d&—(ri&adﬁaﬂnmfﬁ—ﬁhmehrwbdypmey-;:l) -112,2;04adexeldi ‘dzaMR (@Xegs 0. 24

mol ), triphen hasphj i n ny I , tert-
but oxyca?r bdﬂ?/rpg/é%)ﬁgr{%!é %egﬁg‘g {% 8@3%% ‘o ;3 QJ\F‘{%Mh?(?ﬁOFU Y (251 )
was treated wuily diethyhazodi carboxylate (0.060 ni, 0.38 nmol) dropw se
and the 218 21 KOV 2~~§ reactl on m xture was stirred overnight. Standard
wor k up and chromat ography afforded the hoc-protected internediate. A
solution of the Boc-protected interndeiate in dichloronmethane (2 nlL) was
treated with trifluoroacetic acid (1 nL) at OC. After stirring for 1.5
hours, s saturated sogdijpmy hagaahgrﬁ Bo R -AFRRHL e DE 2T Lacdigfidn Xt ure and
the crude product extracted with dichloronmethane. Silica gel colum
chromat ography using a gradient of 1 B4 hanol in dichl oromethane to 10%
met hanol in dichloroneth ane afforded 27 ng37% of
3-(2-pyridyl)-5-(3-cyano- 5- (2 ar ni_ noet hoxy) ghenyl ) -1, 2, 4- oxadi azol e: "H NWR
(CDC131MeOD): S - 8.85 (d, H)/8\23,(d 8.17 (s, 1 H, 10 8.04 (s, 1
H), 7.93 (t, 1 H), 7.49 (m 1 Hisp7: 4.17 It, 2H}, 3.17 (m 2HL.
3-(2-Pyridyl)-5-(3-cyano-5-propoxyphemyd) -1, 2f xadi azol e Bl41

10

A mixture of 3-(2-pyridyl}-5-{3-bromo-5-cyanophenyl}-1,2,4-oxadiazole {101
mg, 0.31 mmol}, tetrakis{triphenylphosphine) palladium{0) (Pd(PPhs}s, 25 mg,
0.021 mmol) and tri-n-butyl Z-pyridyl}tin in tetrahydrofuran {2 mLl} was heated
overnight at 100 °C. The reaction mixture was cooled and transferred directly onto

15 a flash silica column. Elution with a gradient of hexane:ethyl acetate:chloroform
3:1:4 to 2.5:1:4 followed by trituration with hexane in dichtoromethane afforded
22 mg {22%) of 3-{2-pyridyi}-5-(3-cyano-5-{2-pyridyl)phenyl})-1,2,4-oxadiazole: 'H
NMR (CDCls): 8- 9,12 {s, 1H}, 8.88 {d, 1H), 8.78 {d, 1H), 8.64 (s, 1H), B.61 {s,
1H}, 8.26 (d, TH), 7.89 {m, 3H), 7.51 {m, 1H), 7.40 {m, 1H).

20 3-{2-Pyridyh)-5-[2-methoxy-5-{2-pyridyl)phenyl]-1,2,4-oxadiazole
B125
MeQ
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CN A m xture of 3-(2-pyridyl)-5-(3-cyano-5-hydroxyphenyl)-1, 2, 4-oxadi azol e
(20 15 ng, 0.077 nml), potassium carbonate (107 ng, 0.77 mol) and propyl
iodide (0.3 nL, 0.23 nml) in NN-dinethylformanmde (1 ni) were heated in a
sealed vial at 150 Cfor 5 minutes. After cooling the reactiohl W8$ 885! ut ed
wi th dichloronethane, washed with water (3 tines) and :.aturated brine,
filtered and concentrated. Silica gel chromatography using a m xture of
hexanes, ethyl lmeedians, fagkicans ndiwhd of onetdvaide!)E3(556@ - Amdtobkgwed by
trituration with diethyl ether and hexanes afforded 9 rrg (40 (Vg)li of

3- (2- pyri dyd)? Bx?@aﬁ}%\hw%ﬂrﬁ& POXFERS DY SN ex2 Aribiygy Al {4 A6t ™9 G4VR
I(tCDCIla?-l) Snmo%}%@ud(ﬁhmﬂha'ﬂ %3885%% (@%Sé%mgie?ﬂ‘l {e%ﬁ)h}h'l)oﬁur%nQﬁ) r{1§|_\|,)n.a§- H . 7(?1
3H). 25 3- rqaamym dyhalms V(%Dwralmﬁ:al [} 80HEd r Sreppardipy nrkluy kfpteiedyl 3.© mg

-1, 2, 4- oxadi Bl 42/0 8417 14vvt A m xture of
the 3-(2-p 3% ?2?” é‘%ééﬁ ”\@‘O% ge‘ﬁwd)‘/“ihei‘ vt ;ad é&‘%f‘%} (140 gy, 0. 374
nmol ), Pd(PPh3)4 (10 rng, 0.009), and Cul (30 ng, 0.158 nmmol) in
N, N- di et hyl f or mam d&-(ZBPyridy))-wdsfluoredd-¢ttpwidyil thendl-Ny2,amxadiagdlenl, 726 ng,
7 s mol). Mhe reaction mxture was co%g&l to O C and treated with propargyl
al cohol (56 ng, 1 mmol). The m xture stirred at anbient tenperature 5
hours and then filtered through_a shortFplug of silica gel, washing with
et hyl acetate. The organic sol wWas ¢ ntrated in vacuo. Silica gel
chr omat ogr aphy afforded 20 ny 7
3-(2-pyridyl)-5-(5-cyano- 3-[ 3- hyroxwpbopyn 1-
oxadi azole: 1 HNWR (MeOHd4), 8 ppm 8.80 (d\ 1l/H, 8.60is, 1 H, 8.58 (s,
1H 830 (d 1H, 810 (m 2H, 7.60 (m 1 ,4.5is,2H).
3-(2-Pyridyl)-5-[ 5-(3-N-benzyl-1, 2,5, 6-tetrahydropyridine)-pyrid-3-yl]-1,
2, 4- oxadi azol én aB:l:zﬂtiSarlﬁsﬁ«om Xt(larperid\ﬁi) -5-{Brooni- Taubiipbead)-d, A, 4-Xkdigzol®

rrm:l es) in tetrahydrofura
)10 {100 mg, }S 312 mmol} pyridine-2-tributyltin {172 mg, 0.468 mmol) and Pd{PPha}s

(@)

Myphenyl )-1, 2, 4 10

{36.1 mg, 0.0312 mmo!) in tetrahydrofuran {1 mL) was heated in sealed vial
overnight at 100 °C. Standard work up afforded 11.3 mg (11%]) of 3-(2-pyridyl}-5-
[2-fluoro-5-({2-pyridyl}phenyll-1,2,4-oxadiazole.

3-12-Pyridyl}-5-(3-aminomethyl-5-cyanophenyl)-1,2,4-oxadiazole
15 B127

A mixture of 3-(2-pyridyl)-5-{3-cyano-5-methylphenyl}-1,2,4-0xadiazole (0.5
g, 1.91 mmol}, N-bromosuccinimide {0.333 g, 1.21 mmol), and benzoyl peroxide
{.0010 g, 0.04 mmol) in carbon tetrachloride (25 mL) was heated at 80 °C for 18
20 hours. After this time the reaction mixture was cooled and diluted with
dichloromethane. The organic solution was washed with water and brine to afford
0.595 g (91%)} of 3-(2-pyridyl}-5-{3-bromomethyl-5-cyanophenyl}-1,2,4-oxadiazole.
A solution of 3-{2-pyridyi)-5-(3-bromomethy!-5-cyanophenyl}-1,2,4-

oxadiazole {0.5 g, 1.91 mmaol) in dichloromethane (1.5 mL} was treated with a
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(10 m ), under an argon atnophere, was cooled to -78 C and treated dropw se
with a solution of 1.6Mn-butyllithium(6.99 nL, 11 mmol e, hexane). The
reaction mixture was stirred for 15 minutes at --78 C, and therf X&ailed

wi th N-benzyl-3 20 piperidinone (1 .89g,, 10 nmoles). The reaction m xture
was then allowed to warm to roomtenperature where it was quenched by the
addition of 1 NHCI. The reaction mxture was concentrated to dryness in
vacuo. The g.egifhRon@s 11T #at e mmdlNgibRhmN Wndaltkerd stesd 10 tpLidoanduthie

m xture heated for 10 m nutes at 80 C. The 220 21 KOU 2005 "I % uJ.lu 0641
1L, u- 1D8%erthig tene thesrephiigngiixtet WAF Geo'Rl$NE ciigiredWith AdterameanN e he

residue tr i I f byl C g i 9 hanol
i chl or arerhass SpEbaR' sl ift A CN RN QDS AP ol e B DA BT

i nt er medi atoé theHyodelpysdst @ffotdel 28tray (B& %t tie3¢HpyadpbhdBragniacingtwas-

acconpl i shed_usin odi um hydroxide (1 nL) and 5 nethanol (2 nli).

Acti vat i"on C&P”?Wﬂi’Ii'ﬂ&'%é‘maa’taéo%ci d using oxalyl chloride followed by
treatment with pyrid-2-ylam doxine-(120 ng, 0.876 nmoles) and triethyl am ne
(0.404 g, 4 mol) in d-chPehdmesNand ptcdenit-pyfiel3-aved 2yokamnddong at 120 C in
N, N di methyl formam de (2 m-) for 4 hours, afforded, after standard work up
14.5 10 ngy (10% of B128
3-(2-pyridyl)-5-(5-(3-N-benzyl-1,2,3,6-tetra
1, 2, 4- oxadi azol e. 3-(2-Pyridyf)-%B- (R- Nnet hyl ami nophenyl ) -1, 2, 4- oxadi azol e
B144 15 A m xture of N-nmethyl-is I cqacrd dride (177.2 ng, 1 mml) and
pyrid- 2-ylam doxinme (137.14 ng, 1 ndP in tofuene (2 nL) was heated to 120
Cfor 5 hours. After cooling, the solid was filtered, dissolved in ethylene
glycol (1 mL) and heated at 125 C for 6-hours. The sol ution was poured into
wat er . Col | ect i Ondefan srigen sehbshHeye fd sdluadr ohSakbebndiedtiséd aey (1201%) 5

3-(2-pyridyl)-5-(2-N 2 hyl _ani -1, 2, 4- oxadi azol
3 (2- PYP afPeb it ey AT 5 AT Gry e P NGRS S 2P oE BhA b8 e Ba1

sglution of n-butyllitium (6.99 ml, 11T mmol, hexane}. After the reaction mixture

dropyridine)-pyrid-3-yl]-

was stirred for 15 minutes, acetone {1 ml} was added. The reaction mixture was
then warmed to room temperature and quenched with 1A HCI. The solution was
then concentrated /n vacue. The residue was treated with excess thionyl chloride
15 {10 mL) and heated to 80 °C for 10 minutes. The excess thionyl chloride was then
" removed, The acid chloride in dichloromethane (10 mL) was treated with pyrid-2-
ylamidoxime (0.685g, 5 mmol} and triethylamine (2.02 g, 20 mmoles) and stirred
at room temperature for 15 minutes. A, M-Dimethylformamide (10 mL) was then
added and the reaction mixture heated at 120 °C for 16 hours. The reaction was
20 quenched by the addition of water and the precipitate collected and dried. Silica
gel chromatograph of this material using 20% ethyl acetate in hexane afforded 153

mg {12%]) of 3-{Z-pyridyi}-5-i5-{Z-propenyij-pyrid-3-vii-1,2,4-oxadiazoie.

3-{2-Pyridyl)-b-{3-cyano-5-vinylphenyl)-1,2,4-oxadiazole
B129

- | /)
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CN N-O 221 2 10 1005 WO 021068417 rt.|/uauuuaea’ A m xture of
3-(2-pyridyl)-6-(3-cyano-5-hydroxyphenyl)-1, 2, 4-oxadi azol e (40 ﬁ“ﬂgmg
nmol ), potassium carbonate (42 ng, 0.30 nmol) and bronoet hane ( , 0.23
mmol) in NN-dinethylformaniide (1 nL) was heated in a sealed vial at 100 C
for 2 hours. The reaction was cool ed, diluted with dichloronethane, 5 washed
with water (3 x) and saturated brine, filtered and concentrated. Silica gel
chr omat ogr aphy Aisnirgr %6 deiramidly!}i3ni ebrohiosd cretdramayhf . drddedsdl&ormy (39% of

(cbo 57 ety 008 % s PBoB g TR (SR P AT Rmby SRR o, 1T
I H, 8.08Lf Was]tré'é)ted widBvitgntributy) tin {0EBH SL, 3.39 mrAolR4 The reathdbn 3. 99 It

2H). 10 3-(2-Pyridyl)-5-(3-cyano-5-isopr npoxyphen yl)-1, 2, 4- oxadi azol e B232
CN N-0 A nggpr@r‘éragpeated in a sealed tube at 85 °C for 18 hours. After cooling, the

3 (2 PYL! Dbk bds NARY Irh USRIk fadds OTRYIAEANE W30 wdsty B, 0- 12

nmol ), potassium car onate opr pane (
0. 17 mmol ) by fittidtkcai thetugpl efroEXrﬂ'rUEU:‘e bilicabyl ckasmbreatachy affardeed&i9adngi al at 90
Cfor 2 ho

The rea s cooled, dilu ed i chl met hane, washed
with wat erw@%&#iﬁﬁ”&%@ﬁ?’%'@%%‘??% Vinylghegyld %ﬂdo’é"ﬁﬂ?é’m ?Qo“é’}ﬁg Silica gel
chr omat ogr ks uw @m@@xienwmlamlmsammt@é% Cchhpropeidang, G3odiQ, 5:4) 20
af forded 24 & ridyl - cyano- 5- |sopropoxyphenyI§ 1,2, 4-
oxadi azol e?H}nE? mnwwg) 8 @pd{ﬁb\h!i% (8‘61('*6 5.p@)id. 83 (d, 1H), 8.12 (s,
1H), 7.981s, 1 H, 7.91 (m 1H, 7.49 (m 1 H, 7.361s, 1 H, 471 (m 1

|‘|) , 1.44 (m 6H) %612-Pyr|dgi} 5-{3-cyano-5-{2- hydroxyethyl)phenyl) 1,2,4-oxadiazole
(2 Pyridyl)-5-(3-cyano- 5- et hoxyhenyl ) , 4- oxadi azol € B233

oS

A mixture of 3-{Z-pyridyl})-5-{3-cyano-b-vinylphenyl)-1,2,4-oxadiazole {83
mg, 0.30 mmol} in dichloromethane {2 ml} was treated with 9-BBN dimer {40 mg,
15 0.16 mmol} and the reaction mixture stirred at room temperature for 4 hours.
Sodium perborate tetrahydrate {157 mg, 1.02 mmol} and water (1 mL) were added
and the resulting biphasic mixture was stirred vigorously for 18 hours. The mixture
was diluted with dichloromethane and water and the organic layer dried by filtration
through an EX-TUBE. Silica gel chromatography using a gradient of 20% to 75%

i 20 ethyl acetate in hexane, followed by trituration in 10% ethyl acetate in hexane
atforded 3.4 mg (3.7%} of 3-(2-pyridyl}-5-{3-cyano-5-(2-hydroxyethyliphenyl)-
1,2,4-oxadiazole: 'H-NMR {CDCls), 8 {(ppm):108.85 (d, 1H), 8.43 (s, 2H), 8.22 (d,
TH), 7.90 {t, TH), 7.80 (s, 1H), 7.48 {m, 1H}, 3.99 (m, 2H), 3.02 {t, 2H).

3-(2-Pyridyl)-5-{3-cyano-5-(2,3-dichloropropoxylphenyl}-1,2,4-oxadiazole
25 ] B131



222 1 1~DV 7005 W.J UZI Ubb417 r.. 11 V ]kr LI V-+" 07 CN A mi xture of
3-(2-pyridyl)-5-(3-cyano-5- hydroxyphenyl)-1, 2, 4-oxadi azole (25 ng, 0.095
mmol ), potassium carbonate (26 ng, 0.19 nmol) and iodoethane (11 p.L, 0.14
mml) in N, N-dinmethylformam de (1 nL) was heated in a seal ed vial F&B@#ﬁ 5
for 1 hour, wkheguweAacti on was cool ed, diluted wi th dichlarg Qrte,t,hanez, g
with water (3 x) and saturated brine, filtered and concentrated. Silica gel
, chromat ogr aphy of the residue using hexanes/ethyl acetateldichlrornethane
(3 5:0.5:4) followed by trituration withgjethyl ether afforded 11 ng (39%

of 3-(2- pyridyl)-5-(3-cyano-5-ethoxyphenyl)-1, 2, 4-oxadi azol e: 'H NWR
(CDC13(, 8 (ppm: 10 8. 86 (d/l\H),NS d, 1 H) 8.14 (s, 1 H), 7.99 Is, 1
H, 7292 (m 1 H, 7.49 (m 4.17(q, 2H), 1.49 (t,
3H). 3-t 2-Pyridyl)-5-(3-cyano- 5 (N J

2,2,2-trifluoroethoxy)phenyl)-1,2; 4- oxadi azoI@ 8254 CN 15 A m xture of

3- (2 pyridyl ?-5-(3-cyano- 5- hydroxyphenyl) 1,2, 4-oxadi azole (25 ng, 0.095

mmol ), potassium carbonate (53 ng, 0,38 mml) and 2-iodo-1,1, 1-
trifluoroethand stiggdsuspensid oindfi3- pvrmd‘Nl\ﬁﬂﬁﬁ@ﬁwﬁ'ﬁmﬂméébewﬁn’i@m%s

heated in X I S
cool ed, I d|1r%t4 e \(/jm%? %l\éégbgﬁé%lléor grcr;ne{nﬁel 'ém@ﬁésl}??§ Hﬁ_b’ gt aﬁ%‘?en&?%%%r%’f’urg’a
sat ur at ed wasi thested inlithet Mis&lﬁdm inahedos (aBadL, (SBDlramogelThmreemm:-ogfraaphy of
t he residue u 'n exan Ieth acet atel di chl rornmet hane (3.5

affordE:j 5“@3 ' 53%\"%9“ 3? ye wammsedc@ Jaegf%n%‘*sr gtze ?gm'%sofved'

| or oet howeritesdurn ot srer SASAEPh s WNHR AR @en BribAUN) Extrdr@h (0, |

H, 8.27 (s, 1H), 8.24 (d, 1H), 8 (s H)7 t, H, 7.50 (m 21-1),
25 4. 53 ( §f the-pouepps pmswmgﬂmn@zwmiowed by concentrat-on in vacuo

afforded 104.5mg of 3-(2-pyridy))-5-(3-alloxy-5-thydroxycarbonyl)phenyl)-1,2,4-
oxadiazole.

10 The carboxylic acid (104.5 mg, 0.32 mMol} was treated with excess thiony!
chloride {2.5 mL) and the resulting mixture heated at reflux for 2 hours. The
thiony! chioride was then removed in vacuo the acid chloride dissolved in
chioroform (2.5 mL}. The solution was cooled to 0 °C and treated with 2 M
ammonia in methanot. The reaction mixture was then stirred at ambient

15 temperature for additional 2 hours. After this time the reaction was filtered and
concentrated to afford 86 mg of crude 3-{2-pyridyl)-5-{3-alloxy-5-
(carboxamide)phenyl}-1,2,4-oxardiazole. .

The intermediate benzamide (86 mg) was treated with thionyl chloride (2 mL]
and heated in a sealed vial for 16 hours. The thionyl chloride was then removed /n

20 vacwuo. The residue was dissolved in water followed by addition of 10 % sodium
bicarbonate and the crude product ex;cracted into ethy! acetate. Silica gel
chromatography using a gradient of 30 % ethy! acetate in hexanes to0 40 % ethyl
acetate in hexanes afforded 15.4 mg (8%) of 3-(2-pyridyl)-5-(3-cyano-5-(2,3-
dichloropropoxy}phenyl)-1,2,4-oxadiazole: 'H NMR (CDCls): - 8.87 {d, 1H}, 8.30

25 {m, 2H}, 8.10 {s, 1H}, 7.89 {m, 1H), 7.50 {m, 2H}, 4.50 (m, 3H), 3.81 {m, 2H).

3-{2-Pyridyl)-5-(3-carboxy-5-methoxyphenyl}-1,2,4-oxadiazole
B132
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PUTI Usf 12/ U1 ( 9

3-(2-Pyridyl)-5-(3-cyano-5-cycl opropyl net hoxyphenyl ) -1, 2, 4- oxadi azol e B235
CN 5 A mxture of 3-(2-pyridyl)-5-(3-cyano-5- hydroxyphenyl) 1,2 #0088 azol e
(25 ng, 0.Q96.08W!,). potassium carbonate (26 ng, 0.19 mm|) and
(bromonet hyl ) cycl opropane (14 ).iL, 0.14 mmal) in NN-dlnethyIfornanlde (1
rnQ was heated in a seal ed vial at 90 C for 2 hours. The reaction was

cool ed, diluted wth dichloronmethane, waghed with water (3 Xx) and saturated
brine, filtered and 10 concentrated. Silic chronatography of the

resi due using hexanes/ethyl acetateldichlriornmethane (3.5:0.5:4) followed by
trituration with diethyl ether /af\forged (41 9% of
3-(2-pyridyl)-5-(3-cyano- 5- cylggw henyl)- 1, 2, 4-oxadi azole: 'H
NMR (CDCl 3), 8 (pprr): 8.86 (d, 1H), 8-@3 (d, 9%, 8.14 1s, 1 H, 7.991s, 1
H, 7.921t. 1 H, 7.50(m 1 H, 7.40 (s, 1 H, 3.95 (d, 2H), 1.21 (m 15
1 H, 0.72 (m

3-(2-Pyridyl) %S‘C%%ﬁ‘n’%”g'%fi@)%‘é‘ﬁw 5 SmEthexyGPRoBrES B236 CN 11 N 14--0
NH2 20 3-hdthidyypisby))- P.2(fosy@aaidt 191, 3W@Bb)mﬁoa,.4nmtaﬁmzol e (30 ng, 0.10
mnol) and tinfll) chloride dihydrate (1 15 , mml) in ethanol (1
) were Fahwdrofyan 41l d§smil wrasawetet%\erﬁhhbmw'% hﬂﬂf%@q Or52holibs. The
react] on ity O Bith WlsHIRH IR TE: BHAIRIH D FAF LB gH XLur e
The organic Iayer was wat er an saturated brine ried over
anhydr ousins@dia. mellrbaﬁee wat dlsslot\aded a small sooernefrweted an$|th$macig'eﬂed

chr omat og i due hexan cet at e: di chI rnet hane
1o a tof PR By o ofe RPN s MR RERFRSR: D BRSHBRR et FaliokT " T A
' 1 1 - 4and dried to afford 131.8 {72 %) of 3-(2-pyridyl)-5-(3-carboxy-5- methoxyphenyl}-
1,2,4-oxadiazole: "H NMR {DMSO): & - 8.81 (d, 1H}, 8.28 (s, 1H}, 8.21 {d, 1H},
w0 8.08 (t, 1H), 7.88 (s, 1H), 7.74 (s, 1H), 7.65 {m, 1H}, 3.95 (s, 3H).

3-{2-Pyridyl)-b-(3-{carboxamido)-b-methoxyphenyl}-1,2,4-oxadiazole

B133
O NH,
7\ N
— %

A solution of 3-{2-pyridyl}-5-(3-carboxy-5-methoxyphenyl)-1,2,4-oxadiazole

15 {131.8 mg, 0.44 mMol} in thiony! chloride (2 ml} and a catalytic amount of N, M-
dimethylformamide was heated at reflux for 2 hours. The excess thionyl chloride
was then removed in vacuo and the intermediate acid chloride dissolved in
chloreform (2 mL}. After cooling to 0 °C the solution was then trested with 2 M
ammonia in methanol {2 mL). The reaction mixture was then stirred at ambient

20 temperature for 30 minutes. The precipitate was collected, washed with water
and dried in vacuo. Silica gel chromatography of this material using a gradient of
50% ethyl acetate in hexane to 100 % ethy! acetate afforded 106.7 mg (81 %) of
3-{2-pyridyl)-5-{3-{carboxamido}-5-methoxyphenyl)-1,2,4-oxadiazole: 'H NMR
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met hanol
3-(2-Pyri
(ppm: 8.

afforded 2.8 ng (10% of

dyl ) -5-(3-am no-5-cyanophenyl )-1, 2, 4- oxadi azole: '"H NVR (CDCls), 8
85 (d, 1 H, 822 (d, 1 H, 7.99 (m 2H), 7.78 (s, 1 H, 7.48 (m

1 H, 7.11 (s, 1 H, 4.17 (bs, 2H). 5
3-15-f | uor opys ésluRay! ) - 5- ( 3- ani no- 5- cyanophenyl ) - 1, 2, 4- oxadi B dbEM0B237 N
N-O NH2 3-(5-fluoropyrid-2-yl)-5-(3-cyano-5-nitrophenyl)-1, 2, 4-oxadi azol e

0.096 mrnol) and tin(ll) chloride dihydrate (109 ng, 0.48 nmmol) in

pour s, THEMERHc B dhEuae: TRbT 23 anaTurca o ohiek Aep Cndeaddldct gHine 1
reacti on mestura+), Bhes eg,qanic | ayer was washed with water and saturated

brine, dried over anhydrous sodium sulfate, filtered, and concentrated.
Silica gel chromatogqraphy . of the residue using hexanes: et
) ey

(30 ny,

acet at e: di chl or onet

met hanol

cyanophenyl )-1, 2, 4- oxadi azole: 1 H NVWVR (CDCI3), 8 (ppm: 8.69 (d, 1 H),

. hyl
iy ST B IR BSOS LTy AT 1 £ 21 IE786 ng 15
afforded 6.3 ng (23% of 3-(gy44uoropyrid-2-yl)-5-(3-am no-5-

(m 1H, 7.891s, 1 H, 7.76 (s, 1 H, 7.8 (m 1 H, 7.11 (s, 1 H),

(be, 2H).

-5-(3-cyano-5-(trifluoronethyl
CN N-Dflf CF s 25 Trifl uoronmethanesul/f on

3-(2-Pyridyly J
u

Iﬁ an

and triethylamne (23.7 L, 0.17) wele®added under ar gon to a vial
contai ning 3-(2-pyridyl)-5-(3- cyano-5-hydroxyphenyl)-1, 2, 4- oxadi azol e (30
my, 0.11 nmol )a kflutlbe bt Gr@IRABANS-(3( (kambokamidt-Svnathow@shdryem ,seal ed and t he

reaction

) ni
mi xt ur e VRIQIFEaRG O B in higmd sh

10

15

20

was_ | eft stirring aqver

silica gel chromatography using a mixture of hexanes, ethyl acetate, and
dichloromethane {3.5:0.5:4) afforded 12.1 mg (23%) of 3-{2-pyridyl}-5-(3-cyano-5-
methoxyphenyl)-1,2,4-oxadiazole: '"H NMR (CDChs): & - 8.86 {d, 1H}, 8.23 {d, 1H),
8.16 {s, 1H}, 8.02 {s, TH}, 7.82 {t, TH), 7.50 {t, 1H), 7.40 (s, 1H), 4.04 (s, 3H}.

3-{2-Pyridyl)-5-(3-allyloxy-5-carboxyphenyl}-1,2,4-oxadiazale
B135

Oy 0H

7
Cy
N—0 0N

A stirred suspension of 3-(2-Pyridyl)-5-(3-allyloxy-b-
imethoxycafbonyl)phenyl)-‘] . 2,4-oxadiazole {1.8 g, 5.28 mmol) in methano! {40 mL)
was treated with 1M sodium hydroxide (7.9 mbL, 7.9 mmol) and the reaction stirred
at ambient temperature for 36 hours. The solvent was removed /n vacuo, and the
residue was dissolved in water {30 mbL} and then acidified {(pH 4 ~ 5} by the
addition of 2N hydrogen chloride. The resulting precipitate was collected and dried
to afford 1.6 {94 %) of 3-{2-pyridyl}-5-{3-allyloxy-5-carboxyphenyl}-1,2,4-
oxadiazole: 'H NMR {DMSO}: § - 8.81 {d, TH}, 8.28 (s, 1H), 8.22 {d, 1H), 8.05
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4.17

nyl)-1, 2, 4-oxadi azole 20 B238
Crgphydride (22.9 L, 0.14 mmol)

g,h_t at _anbient tenperature. The reaction
ridedd b ebl wing heatpaatrefiey fohowssp2/ 068417

The excess thionyl chloride was then removed in vacuo. Standard work up and



rL I I USU YU0 J and purified by eluting with hexanes: et hyl

acetate: dichloronethane 3.5:0.5:4 to afford 11 ng (25 % of
3-(2-pyridyl)-5-(3-cyano-5-

(trifluoromethyl sul fonyl oxy)phenyl)-1, 2, 4-oxadi azole: 1 H NWR ( Wm&
(ppm: 8.88JdwediH), 863 1s, 1 H, 844 (s, 1 H, 824 (d 1 It
1H, 7.831s, 1 H, s 7.52 (m 1H).

3-(2-Pyridy))-5-(3- cyano 5- (2- net hoxy- 2- oxoet hoxy) phenyl ) -1, 2, 4- oxadi azol e

B239 CN 1

3-(2-pyri yﬁmsxﬁg{ gy’a o gﬂﬁ(ﬁ o1x*§/)bhenyfr? 1HE 4og><‘r$1dl1§z)o e (&-?(5i 1H}, 0.11

mol ), poﬁﬁldﬂmwar@@ﬁ)attde‘?(—ml ng, 0.23 mml) and nethyl bronopacetate (16

1iL, 0.17 mmmol) in NN\-dinethylformanide (1 ni) was heated in a sealed vial

at 100 C for 2 hours C I ] ut

di chl or onet hane, Washegﬂg cﬁ% s "?g”%@%‘ﬁ%g ﬁ&i heﬁbbgt %gl %’r(éldgaemlefi | tered and

is concentrated. Silica gel chromatoggapBy using hexanes: et hyl

acet at e: di chl oronet hane 3.5:0.5:4 fol |l owe be trituration with diethyl ether

af forded 10 ng (26% of 3-(2- pyrldyl) 5- ($-cyano- 5- ( 2- met hoxy- 2-

oxoet hoxy) phenyl ) - 1, 2, 4- oxadi ‘H (LDC13), 8 (ppm: 8.87 (d, I H,

8.23 20 (d, 1H),822(sl H),792It1|—|),750lt1

H), 7.42 1s, 1 H, 4.81 (s, 2
3-(2-Pyri dyI) 5- (3-cyano- 5- ( 2- tert- ut oxy 2- oxoet hoxy)phenyl) 1, 2, 4- oxadi azo

le B240 CN 226 2 t ~10V 2005 -vu u2jub"1 | rL -!1USULIit] db3f"J A nixture of

3-(2-pyridyl)- 5-s(nt&tioym@»&rwwyﬂ@p?}ehwm)v*azlearuematﬂérwi)el,é 4-88adingple 0. 30

| b 4 tert- b Ly b t at
(67 i LPob 38 o mmeh et iee d2tmnaany 1 S igEorBhe bl e o seared
vi al ;at 9@Qirteth@forinantidé wakhteat@hst iednx eSSt o es., Tk lthiogg slbide was

then removed in vacue and the acid chloride was dissolved in chioroferm (20 mL).

10 The solution was cooled to 0 °C and treated with a solution of 0.5M ammonia in
dioxane {22 mL). The reaction mixture was then stirred at ambient temperature for
30 minutes. The resulting precipitate was collected and dried to afford 1.1 g of 3-
(2-pyridyl)-5-(3-allyloxy-5-{carboxamide)phenyl}-1,2,4-oxadiazole.

A suspension of 3-{2-pyridyl)-5-{3-allyloxy-5-{carboxamide)phenyil-1,2,4-

s oxadiazote (1.1 g, 3.6 mmol} in a dichloromethane at O °C was treated with
pyridine (0.6 mL, 7.6 mmol) and then trifluoroacetic anhydride (0.636 mL, 4.5
mmol}. The reaction was stirred at 0 °C for 20 minutes and then stirred overnight
at ambient temperature. The reactiorn mixture was then washed with water and
saturated brine, dried over anhydrous sodium sulfate, filtered and concentrated.

20  Silica gel chromatography using a mixture of hexanes, ethyl acetate, and
dichloromethane (3.5:0.5:1) afforded 1.0 g {91%]) of 3-{2-pyridyl}-5-{3-allyloxy-5-
cyanophenvyi}-1,2,4-oxadiazole: *H NMR (CDCls}: § - 8.87 {d, 1H}, 8.23 (d, 1M},
8.16 (s, 1H}, 8.03 (s, 1H), 7.91 (t, 1H}, 7.60 {m, 1H), 7.41 (s, 1H}, 6.06 (m, 1H},
5.48 {dd, 1H}, 5.38 (dd, 1H), 4.68 (d, ZH).

25 3-{2-Pyridyl}-5-{3-cyano-5-hydroxyphenyl}-1,2,4-oxadiazole
B137
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5 di chl oronet hane, washed with water (3 x) and saturated brine, filtered and
concentrated. Silica gel chromatography using hexanes: et hyl
acet at e: di chI oronet hane 3.5:0.5:4 afforded 62 ng (62%

3-(2- pyrid EgB cyano- 71 NOV 2008
5-(2-tert- Bt{’g(&? Y- oxoet hoxy) phenyl ) - 1, 2, 4- oxadi azol e: Y*HURNR*PEDCL3), 8
(ppm: 8.86 (d, 1 H), 8.23 (d, 1H),821(s 1 H, 7.98 (s, 1 H, 7.91 (t,
1 H, 7.50 (t, 1 H, 10 7.28 (s, 1H), 5.30 (s, 2H), 1.52 (s, 9H).
3-(2-Pyridyl)-5-(3-cyano-5- ( net hoxymet hoxy¥$phenyl ) -1, 2, 4- oxadi azol e B241 CN
N"v -C~ 15 A m xture of

3-(2-pyridyl)-5-(3-cyano-5-hy ro% any 2, 4- oxadi azole (30 ngy, 0.11
mvl ), potassium carbonate (315 3 yand chloronethyl nethyl ether
(26 L, 0.34 mml) in N, Ndi rrethylfor“rrﬁmde (1 m) was heated in a sealed

vi al at 70 C for 2 hour. The reaction was cooled, diluted with

di chl or onet h&nﬁtxtm@(%?m%ﬂ?ﬁﬁ -allfoxy- SBde&%éth«ﬁhed DbkAMfazold {1L@red and

20 concentrated. Silica gel chromatography using 0% hexanesl et hyl
acet at e 9.a¥-# swereld angd te@at(tgzg r@@mum iodide (1 .4 g, 3.8 mmol) in dichloromethane

Cctes) R RGPl (R APRPEs of ofa Sl 0L | H

H), % 9krickloride hﬂdtcmuﬁﬁnét&ané(ﬂ?ﬂ mLi? 24%(ml). IATSr, 5 iddte 31 ZBi) C 1Be52 (s,
3H). 25 3-(2- @/52’ yano- b- $2 met hox et hoxy) p hﬁ’l % 2, 4- oxadi azol e
B242 22‘?3‘5@ 'Xi @ W)SWZ& BéﬂT?'eP %’"H?anf i W pgln ACEOB asoN A

m Xt ure +ggn %uéecmrwﬁw lide Rate? ohianBrea1hY 90 G PRE Nk rhixdurd voa@meazol e (40
my, 0.15 mmol), potassium carbonate (42 ng, 0.30 nmmol) and 2-chl oroet hyl

met hyl  evawhed(\gih satupsted sedism bicarbqnRtecansbextsdctest withi diehlpromathangs heated i n
3\11_ Ehsealﬁ% é’drﬁl!:m@tﬁ o;&%CQaLers \/'éen%' cf”éh%r I%Jr&?scgéd?&n%a&?%tgped zg'ldl ut ed
10 concentrated. Silica gel chromatography using a gradient of 10% ethyl acetate in
hexanes to 80% ethyl acetate in hexanes afforded 460 mg (51 %) of 3-(2-pyridyl)-
5-{3-cyano-5-hydroxyphenyl)-1,2,4-oxadiazole: *H NMR {CDCla/MeQOD): & - 8.81
{d, 1H), 8.23 {d, 1H}, 8.01 {s, 1H), 7.95 Im, 1H}, 7.92 {m, 1H), 7.54 (m, 1H),

7.35 {m, 2H).
15 3-{2-Pyridyl)-5-{3-cyano-5-{2-N,N-dimethylaminoethoxy)phenyl}-1,2,4-
oxadiazole
B138
CN
! 7 \ N
=" ¢ /
N—O O\~N

A mixture of 3-(2-pyridyi}-5-(3-cyano-b-hydroxyphenyi}-1,2,4-oxadiazole {30
20 mg, 0.11 mmol}, potassium carbonate {374mg, 2.7 mmeol} and 2-
dimethylaminoethyl chloride hydrochloride (46 mg, 0.32 mmol} in N, N-
dimethylformamide {1 mL) were heated in a sealed vial at 150°C for b minutes.
The reaction was cooled, diluted with dichleromethane, washed with water (3 x}
and saturated brine, filtered and concentrated. Silica gel chromatography using a
25 gradient of 1% methanol in dichloromethane to 5% methanol in dichloromethane
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di chl or onet hane, washed with water (3 x) and saturated brine, filtered and
concentrated. Silica gel chromatography using hexanes: et hyl 71 N(” 7005
acetate: di chloronmethane 1:1:2 followed by trituration with diethyl er

af f or ded \-'24 F4 64%50% Of A\ SN W UFARED JT-0

3- (2- pyri dyT Y¥B2(3- cyano- 5- ( 2- r net hoxyet hoxy) pheny) - 1, 2 416" 6Xadi azol e: ' H
NM (CDCla), 8 (ppm: 8.87 (d, 1H), 8.23 (d, 1H), 8.17 (s, 1H, 8.04 (s, 1
5?’487i g?éfflg}_%e_d%pﬁig (75'34%?3 tgfr%-(%—pt?idyl)zs-dfg-clygho-qa‘-{@’ 4.27 (t, 24, 3.81 (t, 2H),
3-(5-fl wﬁﬁ&wra!nqm?étubiwénér%@cv,é,rmoﬁacﬁyﬁ)h@pamwﬁmweeh_em-yé)aelf,d? 14noxadi azol e
15 8243 CN A m xture of 3-(5-fluoropyrid-2-yl)-5-(3-am no- 5-cyanophenyl)

-1, 2, 4- Sodhdd.altdl 8. (B0, rigl). 6.08LIsmibl)) 7.9dyied Dpent-4P dime 1H247143 6, 268 .mol ) ,

sodi um ,C ohgr,0 i, d sglution in tetrahydrofuran, (128 L, 0.12
nmol ) i#'%@ f?g_rbg)ég{:{tdg?k]zﬁ??)%“\/\é/a@'heat ed at 60 C for 1 hour. After
cooling, the reaction mxture was diluted with ethyl acetate and then
washed with wat 81{2F2X}ylabdIsyboe-&t @UN-dimethylandnopdpoxrgphamiy tli2oé4s sodi um
sulfate, filtered, and concentrat ed.d.Si |ica gel chromatography using 20%
ethyl acetate/ hexanes afforded 15 Bg9@3¥8) of 3-(5-

fl uoropyrid-2-yl)-5-(3-cyano-5-cycl gaggt yl am nophenyl )-1, 2, 4- oxadi azole: 'H
NM 25 (CDC3), 8 (ppm: 8.69 (d, 1 H), 8.25 (rn, 1 H, 7.79 (s, 1 H, 7.61
(m 2H), 6.99 Is, 228 21 ROY 20 WD 42/p68417 rt. i [/ USU21040NI) | H), 4.17
(d, I H, 3.88 (m 1H), 2. \(m IH~N74 is, 2H), 1.50 (m 1H), 1.27 (rn,
2H), 0.87 (m 2H). 5 — Na
3-(2-Pyridyl)-5-(3-cyano- 5- xy\gyphen b~1.2, 4-oxadi azole B244 CN A

m xture of 3-(2-pyridyl)-5-(3-cyano-5-hydroxyph€nyl)-1, 2, 4- oxadi azol e (31
ng, 0.12 mmol ), potassium carbonate (32 ng, 0.24 mml) and hexyl brom de (25
IL, 0.18 mmol) in NN-di nethylformamd e (1 nL) was heated in a seal ed vi al
at 90

In a similar fashion, 3-(2-pyridyl}-5-{3-cyano-b-hydroxyphenvyl)-1,2,4-

10 oxadiazole {31 mg, 0.12 mmoi), potassium carbonate (381mg, 2.8 mmol) and 2-
dimethylaminopropyl chloride hydrochloride {61 mg, 0.32 mmol} in N,N-
dimethylformamide (1 mL) were heated in a sealed vial at 150°C for 5 minutes.
Standard work up and chromatography afforded 10 mg (24 %]} of 3-{2-pyridyl}-5-
(3-cyano-5-{dimethylaminopropoxy)phenyl}-1,2,4-oxadiazole: "H NMR {CDCla): & -

15 8,86 (d, 1H}, 8.23 (d, 1H}, 8.14 (s, 1H}, 8.03 (s, TH), 7.91 (t, 1H), 7.49 {m, TH),

7.41 {s, TH}, 4.17 (t, 2H)}, 2.49 (t, 2H}, 2.28 (s, 6H), 2.02 {q, 2H).

3-(2-Pyridyl}-5-(3-cyano-5-(2-aminoethoxy}phenyl)-1,2,4-oxadiazole

B140
CN
8 “ré
N—O 07N\ ~NH,
20 In a similar fashion, 3-{2-pyridyl)-6-(3-cyano-5-hydroxyphenyi}-1,2,4-

oxadiazole {63 mg, 0.24 mmol}, triphenytphosphine {100 mg, 0.38 mmol), N-{tert-
butoxycarbonyl)ethanolamine {60 mg, 0.37 mmol) in tetrahydrofuran {2 mLl} was

treated with diethyl azodicarboxylate {0.060 mL, 0.38 mmol} dropwise and the
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is Cfor 35 mnutes. The reaction was cool ed, diluted wth dichloronethane,
washed wth water (3 x) and saturated brine, filtered and concentrated.
Silica gel chromatography using 2% methanol in dichloronethane afff{gydge 18
ng (39% of

3-(2-pyridyl)-5-(3-cyano-5-(2-hydroxyet hoxy) phenyl)-1, 2, 4- oxadi azol e: i H NVR
(cbcl3), 8 (ppm: 8.8 (d, 1 H, 8.23 (d, 1 H, 813 is, 1 H, 8.00is, 1
H, 7. 91 (eddsior Mixtdye was4SQineddveitrifht. 78&8:1@81, waH) up dnd@h(dmat@bfapht. 84 (m

2 3-12-Pyridyl)-5-(3-cyano-5
—di rret h?‘l(fmr‘f'le g%'%:gPB@ﬁ%egEﬁ‘?e'Ha sne%age4 oxad| azole B245 CN 20 A mixture of

3-(2-pyri dyl ) -SsbiRti6N anans sby @mmﬂanwramébaze fir S8Rt AEShEnd BOIMUIMBvas0. 15
mmol ), potassi um carbonate (3 , 30 m’roli%f and di et hél carbanyl chloride
1e

(27 1L, Olsatemiwith tiflpatpagedicrasich{ méi ﬁﬁf%h He AftemgtiringiorhbAthedrs:n' a  seal ed
vi al ag 1&%%@&) rso&uﬁ'nog(:grboﬁgt% JvQQQ? dl%ge‘l! &gml)ggJ uér?ud'[h\@
et

di chloro ane wat er satur at'e r| ne, E%Dijt ered and
229 21 NOp(rcﬁmﬁﬁe:\oﬂc&eQM%dlchOYOrﬁﬁﬁbh¢$BwQ&8®lmncbrttmabgﬁphﬁldslrlgea gel

gp; grgéggrg’q%g%ffg%@g&et g’? SllbgiHl)l ﬂplyg & attg 1%"2%8 ano IFI% ?xlorome'?hane

cyano- 5- (qffmiehyiﬁmgwg»%)r@myi abﬁwi % (é o%aﬂoisx@déraazaeé@mxy}lﬁh% ﬁ@@ s), .5
(ppm: 8.85 (d, 1 H), al:lé g . 7.89 (m
1 H), 7.79xadjagole: wmaﬂamvwoom 838514d,| ), 3@,10@ a17 gq,q)'lH},

(ﬁl %“0 %’Xét.q}ﬁ ’/'Qaé § 81,0 288%m21Eh NY MDA @ L2dy, & P¥ 3R 370! € B246
3-(5-fluoropyrid-2- yI)-5 (3-cyano-5-nitrophenyl)-1,2, 4-oxadi azole (30 ny,
0.11 mmol ), potassi ur3rk?a?mﬂvélt%{?(-marwg?-mmvmm)ﬂ-b,ﬂd‘l@w@lazqhbdi de (98 L,
1.2 mmol) in INN-di methyl formam de (1gyl,l was heated in a sealed vial at
140 C for 2 hours. The reaction was cooled, diluted with ethyl acetate,
washed CN

AN
--..N 1 N
N-0 0N

A mixture of 3-{2-pyridyl}-5-{3-cyano-b-hydroxyphenyl}-1,2,4-oxadiazole {20

15 mg, 0.077 mmol}, potassium carbonate {107 mg, 0.77 mmol} and propy! iodide
{0.023 mL, 0.23 mmpol} in N,N-dimethylformamide {1 ml} were heated in a sealed
vial at 1560°C for 5 minutes. After cooling the reaction was diluted with
dichloromethane, washed with water {3 times) and saturated brine, filtered and
concentrated. Silica gel chromatography using a mixture of hexanes, ethyl acetate,

i 20 and dichloromethane {3.5;0.5:4) followed by trituration with diethyl ether and

hexanes affarded 8 mg {40 %) of 3-(2-pyridyl}-5-{3-cyano-5-propoxyphenyl)-1,2,4-
oxadiazole: 'H NMR (CDCla): & - 8.86 {d, 1H), B.23 {d, 1H], 8.14 (s, 1H}, B.00 (s,
1H), 7.91 {t, 1H), 7.49 {m, 1H) 7.3% (s, 1H), 4.06 (&, 2H), 1.88 {m, 2H), 1.08 {1,
3H).

25 3-{2-Pyridyl)-5-({5-cyano-3-[3-hydroxypropyn- 1-yi]phenyl}-1,2,4-oxadiazole
B142



with water (3 x) and saturated brine, filtered and concentrated. Silica gel
1s chromat ogr aphy usi ng hexanes: et hyl acetate: di chl oronet hane 3:ﬁ ﬁﬂ@fﬁagrded
6 mg (38% of
3-(5-fluorop r| | ) - 5-(3-cyano- 5-et hyl am nophenyl )-1, 2, 4- oxadi azole: 'H
NMR (CDCl s), ’B%‘r’r%( 8.69 (d, 1 H,. 8.26 (dd, 1 H, 7. é YY), 7,61
(rn, 2H), 6. 99 (s, 1 H, 4.12 (br, s, 1H, 3.26 (q, 2H, 1.32 It, 3H. 20
3- (5-Fl uoropyrid-2-yl)-5-(3-cyano-5-di et hyl am ngpphenyl ) - 1, 2, 4- oxadi azol e
B247 CN A m xture of
3-(5-fluoropyrid-2-yl)-5-(3-cyano-5-nitrophen
0.11 mmol ), potassium carbonate (29 ng, 0.21
ROV 2005 WD (c) 21068417 rL 1 : u #ui 7' =098 ItL, 1.2 mol) in
N, N- di met hyl f ormam de (1 niL) was@\%f« n caled vial at 140 C for 2
hours. The reaction was cool ed, diFNut th | acetate, washed wth
water (3 x) and saturated brine, filteled and concentrated. Silica gel
chrorrat ography usi ng hexanes: et hyl acetate: dichl oronethane 3:1:4 afforded 3
5 (20% of Armxt re of the 3-{2-pyridy}}-5-({5- cyano -3-iodophenyl)-1,2,4-oxadiazole
(5 fl uoropyri d- 1" - (3-cyano- g di et.hyl am nopheny f , 4- oxadi azol e:
"H NVR ( CDdI13p,mg, Q@ﬁﬁ)mﬂ@lltsgd(ﬁ!’ha}i{}@ ma 200%d@nd CuHy30 nED. (188 mmpd in7. 60

gm( 52|i|-)- | uor7,g’ 9‘{‘}3&“\% [Tbafrgélf &2{ ﬁngJr_%s téélait%églgétﬁwettnemwamme (1 mL, 726 mg, 7

azol -5-y4) - r}ahﬁjmyl'ihe]:,ezcﬁmomﬂﬂhaembe codled B248°C dod arediodt Wik p@épa&gwatcohol
trimethylal um num (0. 45 , r nnol e,ﬁérgluene) with toluene (1 rrLg7 at 10
C, trinet hylo§img; 1Hmae ffme Fﬂ@umwa@sg" T 8PDiFES temBerature o PRAAdPER he
addi 1100 Ofsiferbcd 1500 2ok AOBNENYA hoid ulaBnig O oBN flatnal] Ind cRadhid 5
oxadi azol e. The reacliion was heated at hours and then quenched
with 6 N hsiviérhives cascqitraied fﬁa\*ﬁfugolslbpm cbmm@@gwwwfquw 3Pirom. The
DT 08T Loron ey St Ablhdfls b el SRSl SLIRIB A | Boin(f- 3,410 (30% o
y))-5-[ 3o f | excadiezblel 1HLINMR diiz0lH-& ,y8 p:;arpherﬁ}o G:L hH, 8-6ixditdi o8 58 ¢, NMR

(2|[—)|)M,508d811 (i OI%DH}n 8483, Ll 700 o8 1), S5 (& Sy, 831 In 1 H, 81010,

1)-1, 2, 4- oxadi azol e (30 ng,
pl ) and ethyl iodide 230 2 ;

3-{2-Pyridyl}-5-{5-(3-N-benzyl-1,2,5,6-tetrahydrapyridine}-pyrid-3-yl]-1,2,4-

oxadiazole
E143

15

A mixture of b-bromenicotinic acid {1.01 g, b mmoles) in tetrahydrofuran
(10 ml}, under an argon atmophere, was cooled ta - 78 °C and treated dropwise
with a solution of 1.6M n-butyllithtum {6.99 mL, 11 mmole, hexane). The reaction
mixture was stirred for 15 minutes at ~78 °C, and then treated with N-benzyl-3-
20 piperidinone (1.82g, 10 mmoles}). The reaction mixture was then allowed to warm
to room temperature where it was quenched by the addition of 1A HCI. The
reaction mixture was concentrated to dryness in vacuo. The residue was treated

with thionyi chloride (10 mL) and the mixture heated for 10 minutes at 80 °C. The
' 220



20 5-[3-Fluoro-5-(1-nmethyl- 1

Htetraazol - 5-yl)-phenyl )-3-(5-fluoro-pyrid-2-yl)-1,2,4- oxadi azol e 8249 231
71 WO ?R5 H U 021068417 YL I | U %1R4Ub'1 To a sol ution of 1 NOV 2005
3-(5-fluoro-pyrid-2-yl)-5-[3-fluoro-5-(1Htetraazol - 5-yl)-pheny I'é

1, 2, 4- oxadi @2QL&.{30ny, 0.092 mmol ) in tetrahydrofuran (1.n.).,.-Q.5 M

di azonethane ( 1 nL, 0.5 mmol, ether) was added. The reaction was quenched
with water and extracted wi th dichl oronmethane. The product was purified by 5
colum c h, 20,65y te i Lve 6.7 ng
TR %%g?% BHOAR B¥IoHb u\izs éfpgo ¥jn 9GE8E ol 1Re NENANP T oL Rl ¥

Htet raazaaharﬁ:»lyIS}hqat‘@whﬂm%at()@r-abhmsm- ¥ indtr2ng! in-didhl@rofrakard affodded ' H- NVR

(7ng| ?ét 1S716 Eifgn?azﬁ’h%f {f\;(m%qq)nw g‘@yl esteg 1n"rer:lr'r1|_<!.)diattia3 ' %—?ydgtﬂeéis o% tllm_g est%r %00 (m 2H),
3-(5-Fluahe c%nréxﬁcﬁrs:bm@ a8t (wWag Qcc*éﬂfbm{lhedluﬁné 16 $Rfitra Mydr QY | divy 3ndyl ) - 5- 1 uo

rophenyl ) - 4- oxadi azol e B250 In a screw cap vial equipped with stir
bar ached'“BUT@BOFMme 2-pyridyf)-5- (3 fluoro-5- 15

3- i dyl') phegy .1Q0Q. tril 2 m) .
gndp)l;(relnzzl )Ero Xhet'%'b%thrﬁoﬁ%H%é%gaé’ﬂ’?‘&"@?@?@%ﬁ%ﬁé%l :ﬂﬁgmm :<It ur6e(at )
90((13 for 4rheatn-d@ﬁmhnﬂﬂ1 pyréd- glymmideﬁm {ﬂQOnP]g,emé‘Bahumees] Qﬁﬁﬁ&é’thpﬁh&ﬁb i n- ?/acua

trit t t th 30% I+ i t
the quar tGr 1A § Saniol Ih e HLBmaiade SOp T MALHES By GRS At EDRaNBI (2 i)
and treat Q0. WridthPIRsHEmide (D RILO Ry hdErs( & oRicdD attBr SRANBER workl uP s, sThe

bri ght yelTow reaction mxture was stirred at roomtenperature for 2 h. The
react ion moxXt Ofd afeds{(Zeyréditd-R-€aMrhenzviatided Srigtrehedree wiidind-mvais-3vidsol ved in
di chl or on19 %‘ia& %hgrl) The organic phase was sequentially washed wth

wat er (20 ? rine (20 m), dried (sodium sulfate), filtered and
concentrated in- vacua The crude residue was purified on 25 silica gel using

30% ethyl acetate in hrédcRnadyi-B (2-Homathylamisophenyd- tenponpdiarol®. 1 ng, 8% as

yellowoil. "HNW (A3Cds), S (ppn: gPsp9 (d, 1 H, 8.26 (dd, 1 H), 8.02
g
-
_] ”3/@
=N R
-0
15 A mixture of N-methyl-isatoic acid anhydride (177.2 mg, 1 mmol} and pyrid-

2-ylamidoxime (137.14 mg, 1 mmol} in toluene (2 mL) was heated to 120 °C for 5
hours. After cooling, the solid was filtered, dissolved in ethylene glycol {1 mL} and
heated at 125 °C tor 6 hours. The solution was poured into water. Collection of
the solid by filtration afforded 54 mg (21%) 3-{2-pyridyi}-b-{2-N-

| 20 methylaminophenyl)-1,2,4-oxadiazole.

3-{2-Pyridyl}-5-(3-cyano-5-{2-hydroxyethoxylphenyl}-1,2,4-oxadiazole
B231



232 21 NO 2005 WD 02! 068417 FL IIL7ali11114(W (s, 1 H, 7.80 (dd, 1 H

7.60 (dt, 1 H, 7.32 (m 6H), 6.3 (m 1 H), 3.73 (s, 2H), 3,40 (@,m@gl—b,
2.63 (t, 2H), 2.39 (m 2H), 3-(5-Fluoro-2-pyridyl)-5-(3-fl uoro-ﬁ-‘\(

H i m dazol - 4- I) henyl )-1, 2, 4- oxadi azole 5 B251 A m xture of .

3- Sr onb- 5-fi“’§/d%28{)?éﬂzoi c acid (0.41 g, 1.87 mml) in di ch'SPeHEtRane (5 nl)
was treated with oxalyl chloride (2.8 m, 5.60 mvol, 2M 10 di chl or onet hane)
and 3 drops of NN-di met hyl formam de. The m xture was stirred 4 hours at
room t enper at W& enixtbhe of G- (Zepyridyleb-E3ccem®- b Gadenxyphendl- T Srbesddierele v&Guo. The

id ted wWith 5-Fl - 2- pyri.dyl agi i 0.29 1. 87 |
T 1 et D B aoe! edtarsin SEbaRR A e e Bt Pl Rk oBortrané (T )
m xture wag, Ohen rieal e N, V-dineBiyirskdemignidmil Svad heatell iA20Cealey &idniqght . 15

Standard work up followed by purification on silica gel using 20% et hyl
acet at e i HOORExiHed BPYrsy dél'\éue reaction was cooled, diluted with dichloromethane,

3-(5-Fl uoL Q=2 PV -5 (3- - O p. ), P i e 1150
mo) . To o Rl Witnolkets Tl b ERCa MAROREGRED Jnt Cqrten AR, MARuTed
0. 18 _r nnuirpmatogroghty abingdrdsh unetha(dl inl Jiclddabetkthane afforded 18 mg (32%) of
3-(5-Fluogq;2-pyridyl)-5-(3-hrono-5-f| uorophenyl)- 20 1,2 4-oxadi e (50.0
my, O.15 érﬁ%]p)yﬁéﬁ'}igf{étcr"é‘i?g‘%(@F'?Vaﬁpwﬂb%@ﬁ%‘éﬁﬂa%ﬁéﬂ’f 208y (17%%‘% 0.01
nrnol ), sgauaphiedd)y s (Hpeh)r eed (d4,ngHbrowni & Mol loyw rigaqhh op oMt Hye was
heated at 100C under argon overnight. The reaction mxture was cooled to
room t enp8/a&x tr éHand58 dme ditl r &BSdisi Mbiabdd. (1Y, BB} Hu@Hhas purified on
silica_.gel using 30% ethyl acetate in hexanes to isolate

3-(5-Ij—'?uoro-2-pyri dyl)-5- 25
(3-fluoro-5-(1-trB843Pylityll-5i&icganoB-ideptbp@habehyl-1, 24 badmdolazol e (20.0 ng).
To a sol ution of

3-15-Fl uoro-2-pyridyl)-5-(3-fl uoro-S-?Eg%ri tyl-1H i m dazol - 4-

yl ) phenyl )-1, 2, 4- oxadi azol e (20.0 ng, 0.04¢umol) in tetrahydrofuran (0.5 m)

added hydrochloric acid (0.14 ral, 2N aq us). The resulting reaction
m xture was 233 21 RSV 206 W@&@SU [ U4b ) :
N4 0
A mixture of 3-{2-pyridyl})-5-(3-cyano-5-hydroxyphenyl)-1,2,4-oxadiazole {30
15 mg, 0.12 mmol), potassium carbonate {32 mg, 0.23 mmol) and 2-iodopropane {17
pk, 0.17 mmol} in N, N-dimethylformamide {1 mL} was heated in a sealed vial at 80
°C for 2 hours. The reaction was cooled, diluted with dichloromethane, washed
with water {3 x) and satursted brine, filtered and concentrated. Silica gel
chromatography using a hexanes/ethyl acetate/dichtoromethane (3.5:0.5:4)
20 afforded 24 mg (68%!} of 3-{Z-pyridyl}-5-(3-cyano-5-isopropoxyphenyl}-1,2,4-
| oxadiazole: 'H NMR {CDCls), & (ppm): 8.86 (d, 1H), 8.23 {d, 1H}, 8.12 (s, TH),
7.98 {s, tH), 7.91 {m, 1H), 7.48 (m, 1H), 7.36 (s, 1H), 4.71 im, 1H), 1.41 {m,
6H}.

26 3-{2-Pyridyl)-5-{3-cyano-5-ethoxyhenyl)-1,2,4-oxadiazole
B233
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“heated at reflux for 45 mn. The reaction m xture was cooled to room
tenperature, diluted with ethyl acetate (30 m ), washed successively with
sodi um hydroxide (30 m, 1 N aqueous), water (30 m) and brine f?ﬂﬂwm
dried (sodi H[K‘US;H' Ilqt e), filtered and concentrated i n-vacua. The i sol at ed
resi due was qul(’ful ed on silica gel using s 5% nethanol i'n dichloronmethane to
yield the title conmpound (1.7 ngt as a beige solid. ' HNW (CDCI3), S
(ppm: 9.64 (bs, 1 H, 8.69 (d, 1 H, 8.44I\€s, 1H, 829 (dd, 1 H), 7.81
(m 3H), 7.61 (dt, 1 H, 7.54 (s, 1 H. 10"1-(3-Cyanophenyl)-
4-(5-fluoro-2-pyridyl)-1 Him ole B2E2\1V-/ To a solution of

4-| odo-1-trityl-1H i m dazol e%‘“\ . pl ) in dichloronethane (100 m)
added Et hyl magnesi um brom de (3M i ,‘heth | “"¢tRer) 15 (4.6 m, 13.9 mmol).
Stirred the reaction under argon atnoSphere at room tenperature for 1 h. At
this poi m maddedott 34 Datydi-b-(8llyanbBenfdtodypkeny!)-3, D 4rexRid)azbie (26hAgr eact i on
m xture and left the resulting mxture stirring at roomtenperature

over ni ghC-0ghavpalhagtassivm eethosaim & GmouPet? Wnel! and HdeedmeeHahat¢ 100 m ),

successi e}y "“ﬁa'@f’ﬁﬁ’g"'%éﬁ#’%’%Mdg hURELRLALS 464 %%?@g &QI ’at%to?;t (100

m) 20 and brine he organi c phase was drie um sul e),
filtesedfant hcoonThateaation way aadeth diloted with dichlorobistlydred, avaspled vitir i t yl - 1

H i m dazol e 35 as a  white waxy solid. To.the.solution- of

4-Tri but W@Féﬁ%i‘;’l @'%z satFager p’i”%ff’?ﬁ’%‘};?'fbé)8°'€‘f”6rﬁted£E‘Si*.'c@?ge'mml ) in tol uene
(10 M) addffatdgkdphg o 1Re fdsitRIcOmind HoXdhet 2133 adetafe/dnFBBhIthanE 2
tetrakis(triphenyl phoshi ne)pal |l adium (0) (0.19 g, 0.17 mmeli) sequenti al ly.
The resulfaif’rig-f’b‘?f%ﬁﬁﬂp'é’ﬁd ¥ B stithofiethy ?Wﬁéagfﬁsiqqeb‘t 819 &° %kei tt2under
argon ovelrni.abtia =€ i 1, X14U% ©; : . r ] ture and
cogc’ent rggéghgign(?vc cﬁ%.s %ﬁé&%ﬁg{ﬁxﬁg,%‘gsa%ﬁ#aﬁgﬁédﬁorﬁllﬁgitﬁﬁ?aﬁ,ge J@i’ ng 30%
di et hyl &.8erd.i MHhéxadhédh 1H)o 8i Bhlatd}47 (X8 E, Aot o/ Bplyn,i tl, )7.49{tn; iTHy) - 1

H i m daz 0. ) I i, 234 21 NOV 2005 WD 421068417

PCL| USOZ?O%%&?) ). D TR e . G5l uor 0- 2- pyridyi)-1-trityl - 1H i mi dazol e
(0.23 g, 0.56 mmol) in tetrahydrofuran (4 m ) added hydrochloric acid (2,4
m, 2N aqueOl:Jf)2'-Py;|;ir}j(\a;li—5-{3—cyano-5-{2,2,2-trifluoroethoxy)phenyl}-‘l,2,4-oxadiazole

B234

CN
@\/NY@
=N\
N—

FE

A mixture of 3-{2-pyridyil-5-[3-cyano-b-hydroxyphenyl)-1,2,4-oxadiazole (25

1%

mg, C.09% mmeoll, potassium carbonate (53 mg, 0.38 mmol} and 2-iodo-1,1,1-
trifluoroethane (28 uL, 0.28 mmol} in N, N-dimethylforrnamide {1 mL) was h_eated in
a sealed vial at 150 °C for 5 minutes hour. The reaction was cooled, diluted with
20  dichloromethane, washed with water (3 x) and saturated brine, filtered and
concentrated, Silica gel chromatography of the residue using hexanesfethy!
acetate/dichlrarmethane (3.5:0.5:4} atforded 9@ mg {27%) of 3-{2-pyridyl)-b-{3-
cyano-5-(2,2, 2-trifluoroethoxyiphenyl}-1,2,4-oxadiazole: *H NMR {CDClz}, 8§ (ppm);
8.87 (d, TH), 8.27 (s, TH), 8.24 (d, TH), 8.08 (5,1H), 7.92 {t, TH), 7.50 (m, 2H),
25 4.53 (g, 2H).
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resulting reaction mxture was heated at reflux for 45 mn. The reaction

m xture was cooled to roomtenperature and concentrated in-vacua.- The
isolated residue 5 was triturated with diethyl ether to yield 21}{0\52005

4- (5- Fl uoro-2- 'PXI‘Idy|)I m dazole (0.06 g) as the hydroch| orlp?msgl In a
screw cap v ®™Hed 4- (5- Fl uor o- 2-pyridyl )i ni dazol e (G0&¥™830 mmol ),
3-Fl uorobenzonltrlle (0.04 M, 0.36 mol ), potassiumcarbonate (0.21 g, 1.5
nmol ) and di et hyl f or mam de (1 m). Stirred the resulting reaction mxture
at 10 1110C overnight. Cooled the reaction mxture to roomtenperature,
diluted with 3gbl J¢ N |- phBa Ihxaat&e (50 m) and
brine (50 m). q?’h%ﬁﬁgfr?ggr%é%gﬁiagsgy?\g@%gﬂ eegMﬁé’odl umﬁgu%zgie?a ?l | tered and
concentrated in-vacua. The crude resB2Bfe was triturated with 10% di et hyl
ether in hexanes to yield the title conmpggnd (45 ng) as a dirty yellow
colored solid. "HNWR (CDCIb), S (ppm: 843 15 (d, 1 H), 8.04 (dd, 1 H},
7.93 (dd, 2H), 7.70 (m4H), 2 (df\', 3-(2-Pyridyl)-5-(3-(1

H i m dazol - 1-yl ) -5-thi omet ho -oxadi azol e B253 20 In a screw
cap vial equipped with stir bar® adijed 3- (2- \dyl)-5-(3-fluoro-5-

t hi onet hoxyphenyl ) -1, 2, 4- oxadi azole (20 ng, O. mol ), potassi um car bonat e
(17.5 ng, 0.13 mml), imdazole (4.3 ng, 0.06 mmol) and di net hyl formam de (1
m). Stirred theixtesubf i3ni@-miridylrbe{GatyahBoiChdrpxvipteayd- 1, THeoxasbazoieo2am xt ur e

25 di| h hI f 30 3 h
Baucous. BiasdHas Bl P ntanBer QPR (3B 1 9" Bha e ot noa

organi ¢ nbac&eommnd\rdl@ﬁob@r@d(wmsubfm Mmolf i Mex-etinehdifeonapider atad)
i n-vacuo. The crude residue urified on silica _gel using 2% nethanol in
di chl or ont@hRRatepdn |as“tﬂaiﬁde‘“t3'h%1 9‘? e% for32 hoyrsnOlPo oRpstion) ey ERG e dijuted

YLI T U W2ALAR S icioleaninatie, t\bé‘srﬂﬁsx}vﬁﬁd}v%mg%dandTQ&uFd‘c&? H?lﬂ%eﬁ\’@l%dcé’rm’ erted
toit's hydrochloride salt (4.5 ng), yellow solid. ( DVBO, 8 (ppm:

9. 64 (®Ds,concphtra@dg3Silies geIH):hron@mgapby af Hje SBSfBBJel SJS”IB H)exaees:llstfwm 4H) ,

7.86 (bsﬁ‘%E %)a)’dé ;';’;Z/’?’?‘éﬁ]taj’?l*%% 5 go?,,o%gn%y thithrdddn ™6 Oliiethyl ether

-yl) phen di azo
afforded 12 mg (41%) of 3-{2-pyridyl}-b-[3-cyano-b-cylopraopylmethoxyphenyl}-

1,2,4-oxadiazole: 'H NMR {CDCls}, § (ppm}): 8.86 (d, tH), 8.23 {d, 1H), 8.14 (s,
1H}, 7.89 (s, 1H), 7.91 {t, TH), 7.80 (m, 1H), 7.40 (s, 1H), 3.85 (d, 2H], 1.21 (m,
15 TH), 0.72 (m, 2H), 0.41 {m, 2H}.

3-({2-Pyridyl})-5-(3-amino-5-cyanophenyl}-1,2,4-oxadiazole

B236
CN
8 NY@
N—-O NH,
20 3-12-Pyridyl)-5-{3-cyano-5-nitrophenyl)-1,2,4-oxadiazole {30 mg, 0.10 mmol}

and tin{l})} chloride dihydrate {115 mg, 0.51 mmol} in ethanol {1 ml) were sealed in
a glass vial and then heated at 78 oC for 2 hours. The reaction was cooled and
dichloromethane was added 1o the reaction mixture. The organic layer was
washed with water and saturated brine, dried over anhydrous sodium sulfate,

25 filtered, and concentrated, Silica gel chromatography of the residue using

hexanes:ethyl acetate:dichloromethane 1:3:4 followed by recrystallization using
224



B254 CN ~-N 10 In a screw cap vial equipped with stir bar added
3-(3-Cyano-5-fl uorophenyl )-5-(2- Pyridyl)-1, 2, 4-oxadi azole (20 , .0.08
mol ), potassi um carbonate (20.8 ng, 0.15 mmol), inidazole (7} ﬁﬂﬂ;lﬁﬂﬁ) 11
mrol ) and diggtbylformamde (1 m). Stirred the resulting, mxture at 120C

for 2 h. The reaction mxture was diluted with chl oroform(30 n"i) and
washed with water (30 m ). The aqueous phase was re 15 extracted with

chloroform (30 m) and_.the conbine ani c se was dried SOdI um

sul f at e) ,™FS PP%‘r%T%PrQﬁg %gﬁégeh‘tor"/al 883 ?%%\YHB%E%P%“'EP??G%VWEPB e \hers 4

purifi ed Qrdplbleta dRRUEDRY), 15 Bt ABSld] dHAig:Dhb a8 oTBYE haoe (k0 Jigol ate the
free base of the desired conpound as a white solid. The free base’ was

convert ed 8 (bt 18), hyarlocHiHr Vde sallt)(4-17. tbsndh). white solid. ' H NWR
(DVBO), 8 (ppm: 9.81 (s, 1 H), 20 8.83 (m 4H, 8.42 (m 2H), 8.19 (dt, 1
H, 7x92 Is, 1 H, 7.80 (dd, 1 H. 3-(2-Pyridyl)-5-(3-cyano-5-(1

H i mi dazol - 1-yl )astsemdr)apydq -2, yl}-bmdmmseyamﬁnﬂ}&wz 22@6adRizoNOV 2005 W V

V4alue411l rt. 11 ULl V- YIn%?%rewcap vial equi pped with stir bar
added 3-(2-Pyridyl)-5-(3- cyano 5- flu ghenyl)-1,2,4-oxadi azole (20 ny,
0.08 mmmol ), potassium carbonate (20.8 ng, 0e45 mmol !, imdazole (7.7 ng,

0.11 mmol) and di met hyl f or mam de m). rred the resulting m xture at
120C for 2 h. The reaction m'XNdiI 5 wth chloroform (30 m) and
washed with water (30 ml). The agugo WA re-extracted with
chloroform (30 m) and the conbi ned of‘ganlc pha was dried (sodi um

sulfate), fil and ¢o Nt | g Ie r @e
purified on si {%gu%rg YUST n(g ééﬁ Tloaﬁé"l'tr (r]Jvi EII %(r%'oél%gjt §Eee mPSOI ate the
free base0.096 mhwldaes Mhied) cmerpwambyama(m t'r@ 048 chmdihin étheaolbas enlhas
converted to it's 10 hydrochl oride sal tqnglg Cn%? 'teTiOI id. . "H NWR
( DVSO)© SW(e&p?ﬁalecbmsa\;g &S vip p_b"ld thep hgat 6( p_l)o zghc( pbreaglozgweﬂ 1H)),
.13 (t, dodld arfd QRhlFomdtHdhe Was/sodeddo the Faction mixture. The organic layer

was washed with water and saturated brine, dried over anhydrous sodium sulfate,

filtered, and concentrated. Silica gel chromatography of the residue using

hexanes:ethyl acetate:dichloromethane 1:3:4 followed by recrystallization using

16 methanol afforded 6.3 mg {23%} of 3-{b-fluoropyrid-2-yl)-5-{3-amino-5-
cyanophenyl}-1,2,4-oxadiazole: TH NMR (CDCI3}, & (ppm}): 8.69 (d, 1H}, 8.25 {m,
1H), 7.89 {s, 1H), 7.76 {5, 1H}, 7.61 {m, 1H), 7.11 (s, 1H), 4.17 (bs, 2H}.

3-{2-Pyridyl)-5-{3-cyano-5-{trifluoromethylsulfonyloxylphenyl)-1,2,4-oxadiazole

20 B238
CN
7" 3 NY,@ 0
- = 1
N \ o8
N-O & CFs

Trifluoromethanesulionic anhydride (22.9 pl, 0.14 mmol) and triethylamine

{23.7 pl, 0.17} were added under argon to a vial containing 3-{2-pyridyl}-b-(3-
cyano-5-hydroxyphenyl)-1,2,4-oxadiazole {30 mg, .11 mmol} in dichloromethane

25 {1 mL}). The vial was then sealed and the reaction was left stirring overnight at

ambient temperature. The reaction mixture was placed directly onto a flash column
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EXAMPLE 8 2-(3-1odophenyl)-4-(pyridin-2-yl)-1,3-thiazole 15 B145 A

suspensi on of 3-iodobenzoic acid (4.04 g, 16.2 mmol) in dichl Omﬂ\pﬁﬁa (30
m.) was treated wit | h 2Moxalyl chloride (16 nL, 32 nmmol, hex ) toll owed

by two drop\sv of NN-di net hyl formanm de and stirred at anbient tenperature for

2" 20 hours. "AP&**this time the sol vent was renoved in VEAYA“4H8”t he residue
di ssolved in tetrahydrofuran (30 m). The solution was cooled to 0 C and

treated with 2M amonia (20 n, 40 mmol, nethanol) and the mxture stirred
for 30 mi#f Ry ifiemhey elpiing with bexenesiery preteiedichinerT#8as8 BvERS Adfoved in
vacua. Re t i i Ldhe . nesi gl am net hanol afforded 3.5 g (87%
of 3-i odo%i%@aﬁil 543,2&215392°%i‘% g%%‘{lfg(ggga%% xture of 3-iodobenzam de (500
ng, 2.0 niwllYorometiolidigivay(caxyphenwas,2, brexatiadolal 1 H NMRESBEIB)s Sripargent (404

ng, 1 nrngl n he m xtu heated at _ reflux, far rs. t cool i ng,
silica geg's)(ghéoﬂr'ﬁ@'o%tﬁgpﬁy"Qf’f%ﬂﬁéﬂ E%@an%‘g({@g%"?r%qlgt) q%‘? ?.SSATfs, Eﬂ‘”

3-i odog hi plgengamigee, as a yellow solid. 237 21 NOV 2005 WO 02/068-417

PCT/ USU21 468" J A sol ution of 2-bronpacetyl pyridine (400 ng, 2.0 mol) in
ethanol (5 nmL) was treated with 3-iodothi obenzam de (1.2g, 6 nrnol) and the
m xt ure heat ekl [ | [ ] was
concentr at edﬁ fhn'a%rz'ad lé.g-tg%alyffa%gBéginb&t!h)?%%ﬁét’}ggﬁhé}%ﬁ@ hSB g%-h{?ﬁggs%g}ééglﬁsi ng a
gradi ent of hexane to ethyl acetate aB?®®ded s 302 nmg (55 % of

2- (3-iodophenyl)-4-(pyridin-2-yl)-1, 3-thjazole, as a white solid.

2- (3- Cyanophenyl )-4-ipyridin-2-yl)-1, 3-tihiazole B146 cry A m xture of

2- (3-iodophenyl)-4-(pyridin- ) -1, 3- 3z0l e (130 ng, 0.36 10 mmol), zinc
cyanide (117 nmg, 1.0 mml) aRg (PRLS {10 ng, 0.009 mol) in N, N-di
methylf ormamd e (2 nmL) was Heatk\.cb over ni .80 C. The m xture was
cooled and diluted with toluene (5 rnL). The gani ¢ sol uti on was washed
wth 2N NHAOH (2 x 10 nL). The m xture was then extracted with ethyl

acet atie and t he miatigardfCc3-€xpydadil)- G- cywarshBdydidxyphenyiiel, 2Thexadigaoie ¢38ol ut i on

was dried over '
mg, 0.11 mmol}, potassium carbonate (31 mg, 0.23 mmol) and methyl

bromoacetate (16 ul, 0.17 mmol} in N, N-dimethylformamide (1 mL) was heatéd in
a sealed vial at 100 °C for 2 hours. The reaction was cooled, diluted with
dichloromethane, washed with water {3 x} and saturated brine, filtered and
15 concentrated. Silica gel chromatography using hexanes:ethyl
acetate:dichloromethane 3.5:0.5:4 followed by trituration with diethyl ether
afforded 10 mg {269%) of 3-{2-pyridyl)-5-{3-cyano-5-{2-methoxy-2-
oxoethoxylphenyl)-1,2,4-oxadiazole: '"H NMR {(LOCls}, 8 (ppm): 8.87 (d, 1H}, 8.23
{(d, 1H), 8.22 (s, 1H), 8.01 (s, TH}, 7.92 {t, 1H), 7.50 (t, 1H], 7.42 (s, 1H}, 4.81
P20 (s, 2H}, 3.86 {s, 3H}.

3-{2-Pyridyl}-5-{3-cyano-5-(2-tert-butaxy-2-oxoethoxy}phenyl)-1,2,4-oxadiazole
B240
CN

) N\Y@

N—O o’zrovl/
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1s anhydrous sodium sulfate, filtered and concentrated in vacua. Silica gel
chromat ography afforded 28 ng (30 % of

2-(3-cyanophenyl) 4 (pyridin-2-yl)-1,3- thiazole: 1 H NWR ( \;2965 pprr -
8.65 (d, 1 38 (s, 1 H, 825 (m 2H, 815 (s, 1 I—ri)L” .85 1H,
7.72 (m 1 ”“‘“f"é‘(t 1 H), 7.28 (m 1 H. GJE -N gave iy %3 (M+) 20
2- (3-Brorno-5- |odophenyl) (pyri di n 2-yl)-1, 3- oxazol e B147 A solution of
2- bronoacet yl pyri di ne in tol uene -). was treated with

3- br ono- 5- .odd‘b@wztarﬁ 8 3(*2 m/rgﬂv'léﬁ Fﬁrﬁvanoa%d'ytj??é“’ﬁh%\ﬁ’rb hi-gxadiazgle (883 7 1
NOV' 2005 C#W%%ufc’ﬂ k@@u/rf?‘l@%%crrg&é uxg4 OfnP0 d1BYr Smmbije dq"téérrﬁ vas

then cool e he sol vent was renove vacuo. Silica gel onat ogr aphy
using a ng&dimeoaﬁetd‘(extﬁ”?e o @dhymragetiat & NV-dirfahgéaninidy l(11 n%l mffas

2-(3-bro odoph 4- azole

oo 8. a3vgeded I feeaigd plsl GBI S gl TheJegfiRiEnSs coolde Hiued wihy It
1H, ¢. %cﬁldsoniethhne 7\&%55@&! Wwith) wa?erzh(ﬂ)l ahdHbaturated brine, flltered and
2-(2-Pyridyl)-5-(3- i 0do henyl ) -1, 3, 4- oxadi azol e B148 NN A m xture of

pi col i ni cconerar#Ed479, ﬁl@mmgs 3- FQEBEREIAYIY azi 4EiNG1. 00hgranesmtieyigo
nmol r i I 0.80 g,
220 o - AR oA SN0k oFloed 2 38 16 S 3 BTN 213 8- 50 0
di chl or ong{2raere bufcky-2rbxgethasyipbenyled, 4-exadightle:atH a'mMHemDmle)mfemairure

n) * The B abof i B il o AL elu ot MEy Wi SHECSpagotdE) T

saturaged-;qu(lsurmplg;got]gngmp 1.82Qs,1d1)), 15 wat er (100 rrL) and br| ne (100 m) .
The organi ¢ phase was dried over anhydrous sodiumsulfate, filtered and
concentrated in vacuo to afford 0.33 g of the internediate diacyl

Y cated wi th  SREESHOPLS Coy oo DR PR dmlir 2 4 biiede 077 of 20

m nutes. After cooling B241
CN
/ —
Q\(”ﬁ/@
N=0 o
15 A mixture of 3-(2-pyridyl)-5-{3-cyano-b-hydroxyphenyl)-1,2,4-oxadiazole {30

mg, 0.11 mmol), potassium carbonate {31 mg, 0.23 mmol}] and chioromethyl
methyl ether (26 ul, 0.34 mmol} in M, N-dimethylformamide {1 mL) was heated in a
sealed vial at 70 °C for 2 hour. The reaction was cooled, diluted with
dichloromethane, washed with water (3 :' and saturated brine, filtered and

20 concentrated. Silica gel chromatography using 20 - 30% hexanes/ethyl acetate
afforded 19 mg (54%) of 3-{2-Pyridyl}-5-({3-cyano-5-{methoxymethoxy)phenyl)-
1,2,4-oxadiazole; 'H NMR {CDCls), & (ppm}: 8.86 (d, 1H}, 8.24 (d, 1H), 8.22 (s,
1H), 8.15 (s, 1H), 7.91 {1, 1H), 7.56 {s, 1H), 7.49 {m, 1H}, 5.31 {s, 2H), 3.52 (s,
3H).

25

3-(2-Pyridyl)-5-(3-cyano-5-(2-methoxyethoxy)phenyl)-1,2,4-oxadiazole

B242
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20 the reaction was diluted with dichloronethane (10m ). The organic

sol ution was washed sequentially with 1 N sodi um hydroxi de (10 n“ﬁyg é@ger
(100 nL) and brine (100 nL). The organic phase was dried over }l
sodium sul fgte, filtered and concentrated in vacuo. Silica gel

chromat ogr aphy ‘usi ng 30% et hyl acetate in hexanes affor'ded”0703"g (22% of
2-(2-pyridyl)-5-(3-iodophenyl)-1, 3, 4- oxadi azol e. 25
2-(2-Pyridyl)-5-13-cyanophenyl)-1, 3, 4- oxarm azol e 8149 239 21 %V 20 rL

ITUJlt LITJ illil 1 CN N-N Under an argorn atnmosphere, a mxture of

2-(2-pyridyl)-5-(3-iodopheny \1 3, 4- azole (0.03 g, 0.08 nmol), zinc
cyanide (0.01 g, 0.12nmml), and i
NN- di r net hyl f or manmi de (2nl) wa¥ he

(9.1 nmg, 0.01 mmoll in
for 2.5 hours. After
cooling the reaction m xture was diluted with eth | acetate and
sequentially 3g) . gani c
phase was dri é%%gggrrwfﬁh%?k%d IF ﬁa%gsﬁq_% @%&pbgﬁpﬁj% sk k%glg%-&c}gn{gpat ed in
vacua. Reowyst.abl mnadl], Opomissfi_lhe carhmduetqonmlutag, fOor. 20N obkoit Byd Zeklbedezhyin
hexanes, aff

d 5, 8, 09 f . . .
(2 oyt B SThes (B3 divo D hyh ol I fVeimeinyRimamide (1 mL) was heated in
212 Y11 Gl S0 SaY 800196y 1 i a2 ke e sghubop

3-cyanobenzoic acid (1 ) mtl) in tetrahydrofuran (10
was treat é@hlommwhﬁﬂfhet\fmﬁl?‘@ﬂnm‘é? (watgd (Bnk) Q. satarsley ande.etfﬂ’iwedlsmd

R T G A

resul ting precnp| S renove ration and
cool ed baakethm.d]ciﬂordrb@thaxzé et : 2nfoliolnedr By eri{utatidh mhth 2idtHlyi ns1bér) aMﬁ&eadded

and the nm.xture s erat ur fo 5 hour The_reaction
m xture &é t Hén @Qr&:enf’ at:glr)g) FB”%’H’V%‘@BW"W%%{\@ l’lPréeé'i‘f’Hukzv‘\dfas
di ssolyyedgkanigiotd) 'er QI fo@neh( 15 0path): - sTdE (@F gﬁﬂl@zaotdphaﬁe ghes (sequential ly

washed with water (100 nmL), 1 N sodi um hydroxid wat er (100 ni)
and bri ne8QbE: ). 78 toridlini7c?$ims dHha 4§r[|5eélev‘ér9-7 (t, 2 , 3.81 (1, 2H),
3.48 {s, 3H).

3-[5-fluoropyrid—2-yl}-5—{3-cyéno—5-cyclopentylaminophenyl}—1 .2,4-pxadiazole

15 B243
Fe?
ﬂ( x
N—Q

A  mixture of  3-{5-fluoropyrid-2-yl)-5-(3-amino-5-cyanophenyil-1,2,4-
oxadiazole {30 mg, 0.11 mmol), cycliopentanone {24 pl, 0.26 mmol}, sodium
cyanoborohydride, 1.0 M solution in tetrahydroforan, {128 pL, 0.12 mmel} in acetic

20 acid {4 mL) was heated at 60 °C for 1 hour., After cooling, the reaction mixture
was diluted with ethyl acetate and then washed with water [2X) and saturated
brine,\ dried over anhydrous sodium sulfate, filtered, and concentrated. Silica gel
chromatography using 20% ethyl acetate/hexanes afforded 15 mg {39%]} of 3-(5-
fluoropyrid-2-yl}-5-{3-cyano-5-cyclopentylaminophenyl}-1,2,4-oxadiazole: 'H NMR

25  [{CDCla}, & {ppm): 8.69 (d, 1H}, 8.25 {m, 1H}, 7.79 (s, 1H), 7.61 {m, 2H), 6.99 (s,
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anhydrous sodiumsulfate, filtered and concentrated in vacua. Silica gel

chr omat ogr aphy using 3% net hanol in dichloronethane afforded 0.32 g (30% of
3-cy anobenzhyd razi de. 240 V\[I U2/ Ucs417 PC 11U802n}M Ov. 2065 yRysgiiut i on
of 2- cyanos)!?/rldl ne (0.18 nL, 1.86 mml) in nethanol (5 m % was treated
with sodiu W"&‘f“(lz 8 ng, 0.56 nmol) a stirred at anmbferV>'¢&¥erature for
1 hour. The reaction mxture was then treated with a solution of 3
cyanobenzh}/ram de (0.30 g, 1.86 mml) in nmethanol (5 nlL) and heated at
reflux faéH 6£13 Wodrs. 3T imedthi 84 thinxt tife W&¢ ishéh) chrbdeler ABdd1i29 vacua.
The resulti lLow.splid was dissolved in toluene (2 nL) and heated

over ni ghk'% ?ﬂh%gk:‘ 2'119 reaction m xture was concentrated in vacua. Silica
gel chromat ography u5| ng 2% methanol in dichloromethane afforded 0.12 g

(26% of 2-(2-pyridyl)-5-(3- ano Li azol 10

4- ( 3- Cyanophenyl )égélf %’-’%&H"gﬂ%‘%aﬁoﬁm#@éfé@yﬁBﬁgif ‘ﬁaﬁ'%ure of
4-brogo-1-trityl-1 Himdazole (0.29g24451 mmol ), 3- cyanophenyl boronic acid
(0.119, 0.77mnol), and Pd(PPh3)4 (0. 06& 0.05mml ) in a 15 solution of

et hyl ene gl ycol dinethyl ether (2 niL) d 2M sodi um carbonate (2 rnL) was
heated in a seal ed vial ovg OC. After cooling, the reaction
mxture was diluted with \dich & he (30 nL) and washed with water (50
m.; and brine (30 nL). Thd $ dri ed over anhydrous sodi um
sulfate, filtered and concentrated in va%a gel chromat ogr aphy of
the crude residue 20 using 2% ethyl acetate in hexanes afforded 0.07 g (34%
4- ( 3- cyanophehyhikidre dfr 843-pyidHi-br{Ricgaamberaisoxyphteylf-0am-okadiakolti (Gn of

et T ahyaPe o 44 e e HEL T PRiRE ao firts ShepaRicadbPel sedtideozés m)

and the uresuld it W-@masyiieabeidall mef Wes Hetedtn HsBalb@Sia) At BOr
cooling the reaction 25 m xture was concentrated in vacua and the residue

di ssorvedcifer 3 EHMEEBNERdRRCTIQYanLeoledindiuged uithcdiphigeameihang uregwd vel y
washed wififh LyNefO@d W BYGr @xuARed brine, fitered and concentrated. Silica gel

chromatography using 2% methanol in dichloromethane afforded 18 mg {38%!) of

3-{2-pyridyl}-6-(3-cyano-5-(2-hydroxyethoxy)phenyl}-1,2,4-oxadiazole: 'H NMR
(CDCls), & {ppm): 8.86 (d, TH}, 8.23 (d, 1H}, 8.13 (s, 1H), 8.00 (s, 1H), 7.91 (dd,

15 1H}, 7.49 {dd, 1H), 7.38 {s, 1H), 4.09 {t, 2H}, 1.84 (m, 2ZH), 1.49 {m, 2H), 1.37
{m, 4H}, 0.83 {t, 3H).

3-12-Pyridyl)-5-(3-cyano-5 -\dimethylamino)carbonylphenyl)-1,2,4-oxadiazole

B245
; CN
@(”r@ [
oy s
N h—o OJL

20
A mixture of 3-{2-pyridyl}-b-{3-cyano-b-hydroxyphenyi)-1,2,4-oxadiazole {39
mg, 0.15 mmol), potassium carbonate {32 mg, 0.30 mmol) and dimethylcarbamy!
chloride (27 ulL, 0.30 mmol) in A, N-dimethylformamide {1 ml) was heated in a
sealed vial at 140 °C for 2 hours. The reaction was cooled, diluted with

25  dichloromethane, washed with water (3 x) and saturated brine, filtered and
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(10 nL), water (20 nmL) and brine (20 nL). The organic solution was dried
over anhydrous sodiumsulfate, filtered, and concentrated in vacua. Silica
gel 241 %/ 4L) 921M 541 1 PCr/u sot/t)AWOV. 2005 chronat ogra%%w@we
resi dues using 3% net hanol in dichloronethane afforded 0.02 g (

4- (3-cyanophenyl)irnidazole as a white solid. A solution_ of
4-(3-cyanopﬁ’é’rf§1°§8|‘?ﬁ dazole (0.02 g, 0.11 mol) in N rnetSWBYHBI i di none
(0.5 m.) was treated with 2-bronopyridine (1.05 nl, 11.1 s mmol) and the
reaction mxture heated overnight at 160 G After cooling the reaction

m xt ure vepncgniratedd wi tilicH chl eelonet Aeenatagaply andisifde or axAnesiFade was
successi v i tek. ) { 5Q_mL).,.. e _pygani c
phase vvasﬂd%{ ﬁé’ﬁﬁ%@@rp‘#ﬁﬁﬂ@%éﬁéﬂé%% )lj%ﬁjgﬂ‘%—a? ?,Agf H%%ﬁe‘g %n?.%:yo”r?}ggst %t ed in
vacuo. Siydnodh-gimnettylaminbiogrEpiyiphesiing , 3@%alidiazbleacet &t eNMR hERERES §

fforded 2.5 99 f 4-(3- 1) -1:(2- i dyl)-1Him dazol e,
an of - wh{FEESdF-PR. (8411, B0 iy 11518 B By AbbpRemy ) 00 715 (1 OFte 78955
Under an @rgem ﬁ_@g{)@gpqgﬁ,&ems(gj gibj, Mo@fis 4ziypdo-1 -trityl -1 Hinmdazole (1.00

15 g, 2.29 mol) in dichloronethane (10 nL) was treated with
i sopropyl magnesi um brom-de (2.75 nL of 1 M 2.75 mmol, in tetrahydrofuran)

and stirred at ient rat.ure f our. Af ter is time, the
reaction was t%géalﬁéign\’ﬂﬂ"ﬁ%l?ﬁ'gat ycf‘ieaf'ﬁ%"%%ly%rr? ! %ph(eé'.v @’f’%@,’mfc&fo}rﬁml) and the

resulting mxture stirred overni ght aB24anbi ent tenperature. The reaction
m xture was then diluted with dichl oronet han% 20 (50 nL) and successively
washed with saturated amoni um chl oride (50 ), water (50 nL) and brine
(50 nmL). The organi c phase wasF drous sodium sulfate,
filtered and concentrated in vac .37 g of crude 4- trib utyl
stannyl- 1 -trityl- 1 Hinidazol®. crude'ng-tributyl stannyl-1-trityl-1
Him dazole (1.37g) in toluene (10 rnL) 25 was _treated sequentially with
2- bronopyridine (0.33 nL, 3.43 nmmol) and Pd(PPh3)4 (0.26 g, 0.23 mmol | . The
reacti,pn m xt ; t I 4
nours. OArter CoaTLne of B ob Rl S REE AR SR U Froaolebie

{30 mg, 0.11 mmol), potassium carbonate {29 mg, 0.21 mmol} and ethy! icdide

(98 ul, 1.2 mmol) in N, N-dimethylformamide {1 ml) was heated in a sealed vial at
140 °C for 2 hours. The reaction was cooled, diluted with ethy! acetate, washed
with water (3 x) and saturated brine, filtered and concentrated. Silica gel

15 chromatography using hexanes:ethyl acetate:dichioromethane 3:1:4 afforded & mg
{(38%) of 3-{b-fluoropyrid-2-yl}-5-(3-cyano-b-ethylaminophenyl)-1,2,4-oxadiazole:
'H NMR (CDCls}, & (ppm): 8.69 {d, 1H}, 8.26 (dd, TH}, 7.80 {(s. 1H}, 7.61 {m, 2H],
6.99 {s. 1H}, 4.12 (br, s, TH}, 3.26 (g, 2H}, 1.32 {t, 3H).

20 3-{5-Fluoropyrid-2-yl}-5-{3-cyano-b-diethylaminophenyh-1,2,4-oxadiazole
B247
CN

F\@\(NY@
=N~ W
N-O ’“(\

A mixture of 3-(5-fluoropyrid-2-yl}-5-{3-cyano-5-nitrophenyl}-1,2,4-oxadiazole

{30 mg, 0.11 mmol), potassium carbonate {28 mg, 0.21 mmol) and ethyl iodide
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vacua. The residue was dissolved in chloroform (50 nL) and sequentially
washed 242 WO 0 21068 4 1 7 PCT/US021i & 0OV, 2005 with aqueous saturated
potassium fluoride (75 mL), water (75 mL) and brine (100 mJ. Thekk¥ i c
phase was dried over anhydrous sodiumsulfate, filtered and concentrated

i n-vacua to QPYYPH70.69 g of crude 4-(2-pyridyl)-1-trit§r¥I>H T dazole. A
solution of the crude 4-(2-pyridyl)-1- trltyl 1 Himdazole (0.69g) in 5
tetrahydrofuran ;g( 4 mT was treated wt N hydrochlorijc amdé< .2 m) and
heat ed” att©p - |Tux MraP! A’BWM%@V”N’?%‘F”@%I‘PH WaR deptesc i DREHAK VIA 8 was
concent r atRehd RoVAHRANGRE h8adiR%I FHE MBRdTIHIRLVRAER Iethfli LRt Ak ORIRame (20
MO.  The organi c solution was successively washed with aqueous 1 N sodium
hydr oxi defwﬂ( 10!6|h€l_r) f3wa)t @mnd( zeturetedaldner ifritergd oendl conTertraegdarfitca adalit i on
was then g% lisén%ﬂgg rnouS dalflé%g lélach(flodgmemalntgeé%dd a?fasde;aogcent rat ed

[=]
i n-vacuo to a érud ‘ol e

whi t e ssolipd%)Tef aa f3-808 ofyii®d v a5 -gRa y Pri- g&det&@i:aewhmpnwnalz 4e<mwwzmeng
copper ( i fl ate_benzene conple

D phorHAMALIGRENC B TG, B, ToP27 (et Heroy ! Plich8adaL i (0. 01
,003 0.20g, 0.60 I dded luti
o 4 (2 e A S AT 755" et ) “and -1 bdobenzonitr il e (0. "
g, 0.82 mmol) in ortho-xyl ene (2 rnL). The resulting brownish black

reaction was he t rni 120 reaction
i xt ure wamgX{% 'H?‘é’ond' 'y U°c§ g{]ﬁﬁtet{afﬁo r&@’gnﬁ"‘f”ﬁg%éa"g‘égﬁﬁaﬁu ally
W th gaturated ammoni um chI orlde (20 248 and brine (20 nL). 20 The organic
phase was then dried with sodjum suI fate, filtered, and concentrated in
vacuo. Silica gel chromat ograp the crudg residue using 1 % net hanol (2
Min ammonia) in dichloronethd Rf f ar deg ng of

4-(2-pyridyl)-1-(3- cyanophenyl) H n’i* agol £, as an off-white solid. 25
EXAMPLE 9 3-(2-Pyridyl)-2-(3- cyanoph’é‘ngll) uhany 5256 243 wa [}21068417
PCTnl sn2A) WONOV. 2005

To a mixture of 2 M trimethylaluminum (0.45 mL, 0.9 mmoie, toluene}] with
toluene {1 mlL} at 10 °C, trimethyisilyl azide (0.719 mL, 0.9 mmole}) was added,
followed by the addition of 5-{3-cyano-5-fluorophenyl}-3-(5-fluoro-pyrid-2-yl)-1,2,4-

15  oxadiazole. The reaction was heated at BO °C for 2 hours and then quenched with
6 N hydrochloride {2 ml) and solid was collected by filtration. The product was
recrystallized with dimethylformamide to give 59 mg {36%]} of 3-{b-fluoro-pyrid-2-
y1)-5-{3-fluoro-5-{1H-tetraazol-5-yl)-phenyl}l-1,2,4-oxadiazole, ‘H-NMR {DMSO-d6), &
{ppm): 8.83 (d, 1H), 8.70 {s, 1H), 8.31 (m, 1H}, B.10 {m, 2H}, 8.04 (dt, 1H).

20
5-[3-Fluoro-5-{1-methyl-1H-tetraazol-5-yl}-phenyl}-3-{6-fluoro-pyrid-2-yl)-1,2,4-
oxadiazole B249
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CN A solution of n-butyllithium (6.8 nL, 1.6Min hexanes, 11 .0 mmol) was
added in a dropw se manner to a sol ution of

tetrahydro- 2- (2- propynyl oxy)-2Hpyran ('1.43 nmL, 10.0 nmol) ip} REXHBO nl)
at -78 C ar\gutugl? rﬁacti on mxture was 5 stirred at -SOCrf or. UBJRH([Q n prior to
the dropwi se addrtion of 3-cyanobenzal dehyde (1.44 ni, "t1'“3"A#87) at -78C
The resulting mxture was stirred for 30 min at - 78C. After the reaction

m xture was warnmed to roomtenperature, it _was guenched by pouring over
i ce. The Tér teSHFERIUCET WS Pletq-pYdhéd bed hdlearasbHi{-tetaaichbey @Byt ) and
sodi um hydsQggn, sulf.at OHdc\i/' 0 The ' er;ql s gMashed
sequent i gl'?'y '\?)\A&t h \L/jv];ft e‘r% an bcflgﬁg l"‘Z%fg”dri e%t%%lé@ﬁung sﬁT?ﬁt g{\@ enoval
of the sdliazentethanevadueanlyiGebdedid hether)udes prddddcThe 2e8dtian weB089enchedol uti on

of this crude product in dichloronethane (5 nmi)_.was added to a ..echanically
otirred MR aBERGE mdleCied uf R G e POBRS Yoo AU BT | n

di chl oy orgtdamecHrémattgragiy Quith arekes tetiiyl esheddtet H hekenRenat give ar g hour.
15 The reaction mxture was filtered througf magnesi um sul fate, and the

h
sol vent &3 -4%krbedd-iuproRclamgtted-dinigtepzoldrvttehemdk JHidhiuerakeyrisheé-yil-

i di ni : ; 220, i f th
Chude aceroPEbRAERR, HRNGAl BTl SR SRBEE 10,8 TR S R0, e

stirred aH}58.10 fror 24),hz.6After1 H| Bov8 tey 3H}he mi xture to cool to room
tenperature, it was diluted with ethyl acetate (80nj, 20 washed
sequentially with water (3x501) and brine (50r1), and dried over sodium
sul fate. Aot PdyRB-(3A -Eéi{z\ﬂi!I‘I&E!G-té%%lﬂl?drof:krﬁ&h—Slpﬁ-GW?%bM- on
silica gel (10% 20% ethyl acetate in hexanes) yielded the crude deprotected
al cohol (793.1 ny, 30%over 2 stbgs}-oxqdazeletirred sol ution of the
deprotected al cohol (793.1 ng, 4.28 ngpdg and 25 dichloronmethane (3 n),
HBr in acetic acid (30% 1.69 nL) was added dropwi se at OC. The reaction
m xture was stirred for 1.5 h at 0 C. e reaction mxture was diluted
with ethyl acetate (50 nli}_gmet hen ched by pouring it over ice, ether
and sodi um bi carbonate. Thelcrd ] was then taken into ethyl 244 W
ki ULl UODb4 I | Pci i u-3u)ADY. 2005.acetate (300mQ washed
sequentially with water, 'sodi um stifite awin nd

In a screw cap vial equipped with stir bar added 3-{5-Fluoro-2-pyridyl)-5-{3-fluoro-5-

16 {3-pyridyllphenyl}-1,2,4-oxadiazole {100 mg, 0.30 mmol}, acetonitrile (2 ml} and
benzyl bromide (0.05ml, 0.39 mmol}. Stirred the resulting mixture at 90°C for 4h.
Cooled the mixture to room temperature, concentrated in-vacuo and tiiturated the
residue with 30% ethyl acetzte i hexanes to isolate the quarternary salt. The
isolated solid was dissolved in methanol {2 ml} and treated with sodium

20  borohydride {22.6 mg, 0.60 mmol} et 0°C. The bright yellow reaction mixture was
stirred at room temperature for 2 h. The reaction mixture was concentrated in-
vacuo and the residue was dissolved in dichloromethane (20 ml). The organic
phase was sequentially washed with water {20 ml) and brine {20 ml), dried (sodium
sulfate), filtered and concentrated in-vaecuo. The crude residue was purified on

25 silica gel using 30% ethyl acetate in hexanes to isolate the title compound {10.1

mg, 8%) as yellow oil. 'TH-NMR (CDCls), & {(ppm): 8.69 (d, 1H}, 8.26 {dd, 1H), 8.02
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dried over sodiumsulfate. The solvent was renoved in vacuo. Flash

chromat ography on silica gel (0-5%ethyl acetate in hexane) vyielded 5098 ¢
(100% yi el d) of 3-brono-2-(3-cyanophenyl)-f uran. The oil vvas t'akélHVaWSto
the 5 next Qﬁgﬁ wi_t hout further purification. A solution o

3- br omo- 2- ( 3PN A8 henyl )-furan 0 12 ngy, 0.45 mol), pyrﬁdQP““Q“lenethyl
stannane (240 ngy, 0.996 mml) and Pd(PPh3)4 (20 ng, 0.02 rnno)) in

anhydrous toluene (5 rnL) was stirred at 11 O'C for 3 days. After cooling to
room tenperlature80 {dk W}od’u@@ (dlasTH) 17132 don. tBiH o fgb? 107 SPH. Bub {(aindHashed

t hrough 1 and the solvent was renoved in vacuo.
Fl ash chrgodrlga gg?'&%#yggﬁ@% 2:‘%%@8%}5 50% et hyl acetate in hexanes)
yielded 32.4 ng (42% GO M5 RT 9.209 min, 100%ure) of

3-(2- pyrldyl anophe ).- fur -. S. 6
Py BOORIEB b L 80t b P 2 Byl
1H), 753(m 3H), 7.27 (s, 1H), 7.19géey 1H). 15 3-(5-f

| uoro- 2- pyridyl)-2-(3-cyanophenyl)-turan B257 CN In a simlar f ashion, a
sol ution of 3-brono-2- (3-cyanophenyl)-f uran (I 10 ng, 20 0. 44 mmol), 6
-f I uo ro-pyridyl 2-tri nethyl stann a ne # 17 2 ng, 0 - 66 rnmol) and Pd
(PPh3) 4 (20 mg, 0. 0 2 mmol) in an hyd{ro us to] u ene 15 rnQ was sti
rred at 11 OCf or 3 days. A€ to roomtenperature, the pro d
uct was f illered th ro u g h Ywg Yeland washed through with

di chl oronet hane (50rnQ and the JO1 vy ved in vacuo. C h ro m atog
raphy (6 g si lica S PEtu be, 10 %ethyl acetafe i n 26 hexanes) yielded
29.3 ny (35% GC/ M5 RT 9.029, 97%ure) of 3-(5-¥luoro-2-

505 (s, Ty e s prage Snupsbheitiel Byt o) SBEPel ey 3y s 4

H). 245 " dicHiovrhydnéd (5tmL)lwés Woathdt WRN@¥alyl@Reride (2.8 mi, 5.60 mmol 2M

SCII\/br02 ridyl 3-cyanophenyl )-furan 8258 (i
3-( dlch[or ethane)) and g dro%/s of E‘)V N- dyme):thy!formamrde The mixture was stirred

4 hours at room temperature. The solvent and excess reagent were removed in-
vacuo. The residue was treated with B5-Fluoro-2-pyridylamidoxime {0.29 g,
1.87mmol) and triethylamine {(0.78 mi, 5.60 mmol} in dichioromethane {5 mlL}.
The mixture was then heated In dimethylformamide (5 mlL) at 120°C, overnight.
16 Standard work up followed by purification on silica gel using 20% ethyl acetate in
hexanes afforded 3-{5-Fluoro-2-pyridyl}-5-{3-bromo-5-fluorophenyt}-1,2,4-
oxadiazole {150 mg).
To the sclution of 4-Tributyistannyl-1-trityl-1H-imidazole (106 mg, 0.18 mmol} in
tetrehydrofuran (5 mi} added 3-(5-Fluoro-2-pyridyl}-5-{3-bromo-5-flucrophenyl)-
20 1,2,4-oxadiazole {50.0 mg, 0.15 mmol} and tetrakis{triphenylphoshine}palladium
{0} {(17.1 mg, 0.01 mmol}, sequentially. The resulting brownish yeliow reaction
mixiure was heated at 100°C under argon overnight. The reaction mixture was
cooled to room temperature and concentrated in-vacuo. The residue was purified
on silica gel using 30% ethyl acetate in hexanes 1o isolate 3-(5-Fluoro-2-pyridyl}-5-
26 (3-fluoro-5-(1-trityl-1 H-imidazol-4-yliphenyl}-1,2,4-oxadiazole (20.0 mg).
To a solution of 3-{5-Fluoro-2-pyridyl}-5-{3-fluoro-5-{1-trityl-1 H-imidazol-4-
vilphenvi}-1,2,4-oxadiazole (20.0 mg, 0.04 mmol) in tetrahydrofuran (0.5 mil)

added hydrochloric acid (0.14 m!, 2N agueous). The resulting reaction mixture was
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CN In a simlar fashion, a solution of 3-brorno-2-(3-cyanophenyl)-f uran
(98.04 s ng, 0,395 nmmol ), 6-chloro-pyridyl 2-trinmethyl stannane (2];7\({]

0.35 mmol ) and Pd(PPh3I4 (20 mg, 0.02 mmol) in anhydrous toluene (5 was
stirred at 110C r 3 days. After cooling to roomtenpeyat the pr oduct
was filtered thr Sfﬁh 1 g SPE tube and washed through wi'th ”‘?‘lﬂ or onet hane
(50m), and the soI vent was renoved in vacua. Chronmatography (5g silica

- SPE tube, 10% et hyI acetate in 10 hexanes) yielded 5.9 ng (7.3% GCI M5 RT

9. 876 ni heate@m%wwordﬁ BUR-5 TBAIreFdionanpyredyss cocled 1@ yads pe@RgIafueur an.

(o 1 by ooy BT pgfing Sog g buBesgpiy wifd padtuinigloridslap 9%,

2-(2- Pyr m:lyHN sgyeout), veaier 330 Inl) randetzmieyls’)qmﬂa)n;dr)edf tBDatnrtBﬁﬁﬂatbhtfe}ramcﬁl ates:

5- Brono- 2- (,2- pyri d furan N-Bronosuccini

o Lo uendlf (oREETIel ir Vi) T MRATES SR P aPUBIL B Pl Be dsiE

2- pyrisdylseR rﬁwhanol(.ﬁﬁﬂcmssoﬂetﬁ&m 6/)eld ﬁhé)elﬂéamn;sduna b . mmgupdarnaggon. The
~resulting solutlon was stirred at 8 After cooling to room

t enper at §pkd. t"hbwlﬁ Heldels), vﬁaﬂ)nmlshacﬁ“s&*fuérﬂh & $%' (i 0 H).aBdéolss 1H808i

sulfite t ( r and dried by passing

t hr ough &ﬁjEQ% uéﬁ‘pg'§£3 §Sgﬁﬁaan§dﬁf%gﬁﬁ1§golvent (di chl oronet hane) to
rinse. 25 Chromatography (5g silica gel SPE tube, 70-100% di chl oromet hane in
hexane) 246 -+'u u2jubsd4a | r t- i luiiicni-2NOV. 2005 afforded 180 ng (69%
based on 88% purity by GC/ M5) of 5-brono-2-(2_pyridyl)- furan as a |ight
brownyeoi I 1-(3- bronqsfc;fdnugﬁme:nwl-f)u&bkz - $ERAI01 1§-imidhz e OND- 3, 5-

di fl uorobenzene (1.78 nL, 15.5 mmol) was added to a solution of imdazole
(1.07 g, 15.7 nmol) and potaSS|un1cé¥%ﬁhate (2.2 g, 15.9 mml) in DVF (20
m-). The 5 resulting m xturegwas. stirred at 110 C for 36 h. After cooling

to roomtenperature, water (75 nf) s added ANd the product was extracted
into ethyl acetate (3 x 150 nl) >, ga | ayer was washed sequentially
nd dried over sodiumsulfate.

with water (3 x 100 nlL) and brlne (100 N
The sol vent was

To a solution of 4-lodo-1-trityl-1H-imidazole (5.0 g, 11.6 mmoll in

dichloromethane (100 ml} added Ethylmagnesium bromide {3M in diethyl ether)
15 (4.6 ml, 13.9 mmol). Stirred the reaction under argon atmosphere at room
temperature for 1h, At this point added tributyltin chloride (4.1 mi, 13.9 mmol} 10
the reaction mixture and left the resulting mixture stirring at room temperature
overnight. The reaction mixture was diluted with dichloromethane (100 ml),
successively washed with saturated ammonium chloride (100 ml}, water {100 mi)
20 and brine {100 ml}. The organic phase was dried {(scdium sulfate}, filtered and
concentrated in-vacuo to yield 4-Tributylstannyi-1-trityl-1H-imidazole {2.35 g) as a
white waxy solid.
To the solution of 4-Tributylstannyl-1-trityl-1H-imidazole {1.00 g, 1.67
mmol) in toluene {10 ml) added 2-Chloro-5-flucropyridine (0.31 g, 2.38 mmol} and
25 tetrakis{triphenylphoshine)pailadium {0} {0.18 g, 0.17 mmol), 'sequentiéllv. The
resulting brownish yellow reaction mixture was heated at reflux under argon
overpight. The reaction mixture was cooled to room temperature and concentrated
in-vacuo. The residue was purified on silica gel using 30% diethyl ether in hexanes
10 isolate 4-(5-Fluoro-2-pyridyl}-1-trityl-1H-imidazole {0.23 g} as a clear oil.
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renoved in vacua to afford 2.35 g of the crude product, which was

contam nated 10 with 5-brono-1, 3-bis(1-imdazolyl)benzene. A 320 ny porti on
of the product was further purified by chromatography (5g ng v @ SPE
tube, 1-5% nethanol in dichloronmeth ane) afforded 193.6

1- ( 3- br onp-'80 #1/6811d- phenyl ) - 7H i m dazole. Title corrpouh‘él“ﬁ%"ﬁ’t‘ﬁéél S:
Pd(PPh3)4 (10 ng, 0.009 nmol) was added to a is solution of hexanethylditin
(169 ng, 0.52 mol) and 5-brono-2-(2-pyridyl)-furan (90 ng, 88% purity,
0.36 mMvl ) T & seibgoe of 2-A-Fluard2pyadygbh-trifihd HeigsddzoienP. 28 o, u@jS@nmm
stirred at_80 for.19 h., After cpolin oroo e re n

or {1 on o PAVERKIPATEN oG GouTE Rt ina 290 B Pl oed. fusdrl pniy -

1H-i mi daz ki rédttion. Rt iFaOhds WesRdagtdeeur g ubemrres Theiragetssd Hitare was 20
stirred at 110 Cfor 36 h. After cooling to room tenperature t he sol vent
was r enpvERp F?P'@taéadomehﬁemmfaigﬁeawqyowwt@m @avagerp SHEe tsglpaed pesidge

2 (2 pyri dor TESE MR E%M PR Y f“?rr”i‘ﬁ'dgi%%%%@o%is) :

(ppm : 8. BBe fwdrobhidyide3aB3 (s, 1 , 7.78 (m 2H), 7.57 Is, 7.45 (m

305 (50 upithew et masif;@%nf ’8‘1’?’%%&‘6&5’@:“59‘12&3? %ﬁm%{&mo”

PCT/ US+i ZJalﬂnu}s(mb%QQéz.ﬁuémbm Youl, RIGBPRIN N, ( B8talBiurO c8ARnaTD D, 2’73-5% agged to a

solution of 3-(5_ bronofuran- 2-y|)-benzon|tr|Ie (35 ng, 0.14 and
2-tri butylrgmanan)wmaﬁhméomldﬁg“ o119 Stires) yhe f#SBJBIFIEJeh%BCPQH rrﬁlzf}wf@n%r

argon. C?e R @E%Je@ﬁ.gﬁg SL%Voied ?%%%Eﬁérié@&%ﬁ%‘%‘%%%%é?&w&&%gédt‘)'@“h')

chl ori 0 a solution o onof ur an-
2-yl) - bensznrofqrtretﬁmrﬁllngf;qtenﬂ_dlwwasmdd) withdvatgr {80 mﬂiuatrgd rirent®A kv i thene (75
0. 20 nrnol. %ghn t ol ue 4 9ns. wer stirred

00 1010  rafid grlsé it Bt $0REE, PR afbdhosmBiattd Arachfr cui mr o

conbi ned sdriagee rddidued v aa Ofrilfur BiC Vit NS0 Wr meetd/lte@héremncke@hesab erhethesmle/ent

was renoved in vacuo fromthe conbined product. Chronmato ag) y (59
compound {45 mg) as a dirty yellow colored solid. 'H-NMR (CDCl3), 0 {ppm); “8.43

15 {d, 1H), 8.04 {dd, 1H}, 7.93 {dd, 2H), 7.70 {m,4H}, 7.48 (dt, TH).

3-{2-Pyridy}-5-13-( TH-imidazol-1-yl}-B-thiomethoxyphenyl)-1,2.4-oxadiazale
' B253

o ”)/@
=y =

In a screw cap vial equipped with stir bar added 3-{2-Pyridyl}-b-(3-fluoro-5-

20

thiomethoxyphenyl}-1,2,4-oxadiazole (20 mg, 0.07 mmol}, potassium carbonate
{17.5 mg, 0.13 mmol}, imidazole (4.3 mg, 0.06 mmol} and dimethylformamide (1

" ml}). Stirred the resulting mixture at 180°C for 4 days. The reaction mixture was

25  diluted with chioroform {30 mi} and washed with water {30 ml). The agueous
phase was re-extracted with chicroform (30 ml} and the combined crganic phase
was dried (sodium sulfate}, filtered and concentrated in-vacue. The crude residue

was purified on silica gel using 2% methanol in dichloromethane to isolate the free
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,a silica gel SPE tube, dichloronmethane) followed by triturating wth 10%
ethyl acetate in hexanes afforded 26.2 ng 138% of
3-(5-(2-pyridyl)-2-furyl)-benzonitrile. 'H NVR (CDC13), Hmywég%GS (d, 1
H, 8051Is, 1 H, 7.96 (d, 1 H, 7.77 (m 3H), 7.54 (m ZH@ (m 1H),
6.89 (d, 1H),,des37(5-(5-choro-2-pyridyl)-2-furyl)-benzqifyilB.swB261 ci CN
Pd(PPh3)4 (5 ng, 0.004 mmpl) was added to a solution of hexanethylditin 20
(160 ny, 0 49 mmol ) and 5-chl oro- 2- bronDpyridine (76 ng, 0 395 mmol) in

toul ene ( nder. a ol ution wa 80 C for
1o e AP o B g et CPBBR DG L o B MR et 15 oS BROisaDiepRs) 4 (20
ng, 0.01%a1@rNEg), MIbvAsbiRy, DHAIMRUDMSEL, W hpheNZ0B4tibd,| BH) €88 N@, 119, 32
nmol ) were added and the resulting solution was stirred at 110 C for 14 h.

After coobi#idst bHlcbab 28 Uéh?r@e?f%ﬂmr éH) i hébslgpv Bt a8 (flerfdlled i n vacua.

Chr omat ogr aphy (Sg silica gel SPE tube, 25-50% chloroformin hexane to 2%
ethyl acetate in 1:1 chloroformhexane) followed by triturating with
hexanes and purification by preparative TLC (90% di chl oronet hane in hexane)

IS L L S hio P G

, -, 24-NOV. 2005 2.5%diner). 'H NWR g&EX13), 5 (ppm: 8.55 (d, 1 H), 8.03
ls, 1 H, 7.94 (dd, 1 H, 7.731ls, 2H), 7.54 (m 12), 7.16 (d, 1 H), 6.88
(d, i H. 5 3-(5-(5-cyano-2-pyridyl)-2-fury!)-benzonitrile B262 NC CN 1In a
simlar fashion, Pd(PPh3)4 (10 ng, 0.009 nRol) was added to a sol ution of

2-trinmethyl stannyl - 5-cyano-pyridine (22.7 , 0.085 mmol) and 3-(5 10

br onof uran- 2-yl ) -benzonitrile (i;&;:;m 0. nmol) in toluene (1 nlL) under
argon. The resulting solution y { 110 C for 15 h. After cooling
to room 0—N tﬁ§

10 In a screw cap vial equipped with stir bar added 3-{3-Cyano-5-fluorophenyl)-5-{2-
Pyridyl})-1,2,4-oxadiazole (20 mg, 0.08 mmol}, potassium carbonate (20.8 mg,
0.15 mmol), imidazole (7.7 mg, 0.11 mmo)) and dimethylformamide {1 ml). Stirred
the resulting mixture at 120°C for 2 h. The reaction mixture was diluted with
chloroform (30 ml) and washed with water (30 mi}. The agueous phase was re-

15 extracted with chloroform (30 mi} and the comhbined organic phase was dried
(sodium sulfate), filtered and concentt:ated in-vacuo. The crude residue was
purified on silica gel using 1% methano! in dichloromethane to isolate the free base
of the desired compound as a white solid. The free base was converted to it's
hydrochloride salt {11.7 mg), white solid. "H-NMR {DMSO}, & (ppm): 9.81 (s, 1Hj},

© 20 8.83 (m, 4H), 8.42 (m, 2H), 8.19 (dt, TH), 7.82 (s, 1H), 7.80 (dd, 1H}.

3-{2-Pyridyl}-5-{3-cyano-b-{1H-imidazol-1-yliphenyl}-1,2,4-oxadiazole
B255

25 N



tenperature, the solvent was renoved in vacuo. Chromatography (5g silica gel
S PE tube, 50% chloroformin hexane to 20% ethyl acetate in 1:1

chl or of orm hexane) followed by triturating with 50% di chl oromft %% in
hexane 15 affo,ruded 5.3 rrg (23% of s Ua?u. !‘!O_ 05

3- (5- (5-cyano-2pytidyl )-2-fury!)-benzonitrile (91 % pure by G&Ws,
cont am nated by 9%d|rrer) 'H-NI\/R(CDCI3) 8(pprr) 885(s 1H),
787805(m5|—|) 7.52- (m H% gg?’ di mer
i mpurity McAuSEEVHERR |"’h"'ﬁ e‘?ﬂéﬁ’PERthd" rhc'%“éa%%’ |"“Hd?% i 8“@@’ 513%3”‘?549 7. 57,

plus 2 pe@&'{ﬁopﬁa@ﬂlu Qrkﬁbxib%%% §2aChbY 0V IhARRI bt in P Bortit8ef20@ 5
(ppm: 6 d (d).

3- (5- (5- frmgoerJ@ rwpndw)ia@w U7y e drinmalll end graethgonsarnidea 1smifi | ar

fashi on, I S e

hexamet hy!lfp %’ﬂ?ﬁ% Ai%&% %tg 221??@%% g/a[_f aﬁj'% eﬂétorrgf'ﬁﬁﬁyérl ﬂ{gdi ny,
249 21s N@R&Bﬂl&o%n‘mﬁﬂ bn!)lamdt @uhrﬁwaw(tn wdter wwlaﬁl} amgeraquites ble@ael Wh§lg

sol uti on was stlrJed at for 15 h. After coollngato roomtenperature, a

second potErUHEE '(fPF’WSMW(“?é?’On'ﬁ” oY FRBPINed RIJanic phase was dried
3- (15- br onpbunAN-Rur¥le), BRRERNINEI EéhdchB3tdiin-0adts. MPhe criid ereaqgsdwggd the

resulting solution was stirred at 110 C for 48 h. After cooling 5 to room
t enper at upwjfiachen ﬁriw@ geleuanmwh mwmm wokulpc:hmeih@mmtmm@tam fras $ede

t hrough a i SPE si ng., di r th to el the
product . ?__115}9%%95, fron oma g?"acti ﬁé (‘é\"lh fecsag%el‘Fh % %0 glNg 156r O lﬁé ¥ n
hexaney aﬁ\ﬁmbdﬁdnd@sﬂt mp O(rﬁ@)%wtﬂfe solid. "TH-NMR (DMSO}, & {ppm} Q. 85 {s, 1H),

3-(5-(5-fl - pyri 2-fur benzonitrile ( " H- NVR
(a5 85 F 4 e (. 28 b GENTET A9 5@‘7%%”17@3 ldd, g4 (m 1
H) , 7.51(m 10 3H), 7.1 1 (d, 7 H, 6.87 (d, 1

3- Fl uor o- 5- (2 yridyl)-2-fury()-benzonitrile 8264 CN 15

3- (5- Bror@( yI)-5-quoro-benzonitriIe internediate: In a simlar
fashion, 3-(5-Bronofuren-2-yl)-5-fluoro-benzonitrile was prepared from

N- br ompsucci ni ni de (123 ny3-BdBEhdnmLe-ipyPainoz-Whensihbonkc acid (8 ng) and
3-furan-2-yl-benzonitrile B145
15

A suspension of 3-iodobenzoic acid {4.04 g, 16.2 mmol} in dichloromethane
{30 mL} was treated witi: 2M oxalyl| chloride {16 mL, 32 mmol, hexane) followed
_ by two drops of M, N-dimethylformamide and stirred at ambient temperature for 2
' 20 hours. After this time the solvent was removed in vacuo and the residue dissolved
in tetrahydrofuran (30 mi}. The solution was coaled to 0 °C and treated with 2M
ammonia {20 mL, 40 mmol, methano!) and the mixture stirred for 30 minutes. The
mixture was then filtered and the solvent removed in vacuo. Recrystallization of the
residue from methanol afforded 3.5 g {87%) of 3-iodobenzamide, as a white solid.
25 A mixture of 3-iodobenzamide {500 mg, 2.0 mmol} in toluene {5 mL} was
treated with Lawesson's reagent (404 mg, 1 mmol) and the mixture heated at
reflux for 16 hours. After cooling, silica gel chromatography afforded 260 mg (39%

yield) of 3-iodothiobenzamide, as a yellow solid,
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(128 ng, 0.68 mmol) in benzene (10 m.) at 80 C for 2.5 h. Standard workup
and chromatography (59 silica gel SPE tube, 2.5-5% ethyl aceta&e && hexane)
af forded 20 181 ng (86% based on 86% purity by GO Ms) of V 2005
3-(5-bronofuran-2-yl)-5-fluoro- benzonitrile. Pd(PPh3)4 (10 My, 0.009 mol)
was added tWO#28@#10ti on of 3-(5-bronofuran- 2-yl)-5-fl udiC3USEHZENi trile (180
ng, 86%purity, 0.59 mml) and 2 tri nmethyl stannyl pyridine (193 ng, 0.80
mol) in toluene (2.5 nL) under argon. 25 The resulting solution was
stirred at 11G\ elfiten 48 ZHrcAobestypyolined400 maodd mmwﬁe‘naettmmwl {% md) sol vent

was renoved J S hr omat hy, c 10

G ohi or ongenairateh M ln B iR AR B bR AR mpr s Beseh at o
pyridyl) - &filurigt ) 6 Beo&ORiftdridoling thd\ﬂ\vﬂtﬁr@m&@:on@er(tméﬁ in 865% (Sdl,cang)
7.76-7.83 (m 3H), 7.66 (m_1 H, 7.24 (m & 92 (d, 1
H. 250 2t1hrmt%ew pf the resnéuewsmgﬁ gragient gihﬁxa%ftc’let vi'acetﬁﬁaaﬁ%%d

Oxazol gs b e ral I f

3- Wan% Syggﬁﬁsﬁt/ﬂ bzer[?zgjrdgggé@h To tﬁrﬁiﬁ{;tﬁlﬁe‘l ?ﬁé%ﬁ%oﬁéga%%fﬁﬁ hydr oxi de
and ethylacetate (ratio of 1: 5) at Q C was added_slowy the benzoyl

chl oride (al so prepared f#oinCyRecriEng!l#ni@yridinad-yi)-lchitbierele) . The mixture was
stirred at roomtenperature for 15 m gy §s after which the ethylacetate

| ayer was seperated. The aqueous | ayer was extracted io vigorously with
ethyl acetate, the conbined organic |ayer was Pfashed with brine, dried over

anhydr ous Na2SO4 and concentrateg vacua 0 _gi ve the product. Ceneral
soon of the benzanmide in

Synt hesis of the 2-Aryl oxazol ones:

1, 2-di chl or oet hane was added oxa hl®ride (4-5 equival ents) and the
m xture was heated to reflux for 18 h. e solvent was renoved in vacuo and
the crude acyl isocyanates dissolved in dry ether and di azonet hane
(prepared fronigekdyt 2N3NbadgheR-Q3paRgin ZVh-AMBIeRbole KD nigh cesber was

added froma dropping funnel very slowy until the bubblin ceases. The
m xt ure waEnaiheing ¢yanidecld 1omgi 1/@ Wﬁ@'}zarwr@cﬂB%ziroi%@g. 0.009 mmol) in

N, N-dimethylformamide {2 ml) was heated overnight at 80 °C, The mixture was

cooled and diluted with toluene (5§ mL}. The organic solution was washed with 2N
NHaOH {2 x 10 mL). The mixture was then extracted with ethyl acetate and the
organic extract was washed with brine. The organic solution was dried over

15 anhydrous sodium sulfate, filtered and concentrated /n vacuo. Silica gel
chromatography afforded 28 mg {30 %) of 2-{3-cyanophenyl)-4-(pyridin-2-y1}-1,3-
thiazole: 1H-NMR {CDCls), 8 ppr: 8.65 {d, 1H), 8.38 (s, 1H), 8.25 {m, 2H), 8.156
{s, 1H), 7.85 {m, 1H}, 7.72 Im, 1H), 7.6 it, 1H}, 7.28 (m, TH). GC/EI-MS gave m/z

263 (M*)
20 2-{3-Bromo-5-icdophenyl)-4-{pyridin-2-yl}-1,3-oxazole
| B147
|
7 %V’L:fl
N \ o Br

A solution of 2-bromoacetylpyridine {1.0 g, 5 mmol} in toluene {5 mL} was

treated with 3-bromo-b-iodobenzamide (2.0 g, 6 mmol} and the mixture heated at
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20 CGeneral Synthesis of the 2-Aryl-4-trifluo r:nethanesul phonyl oxy-1,3
oxazole: To a solution of the 2-Aryl oxazolone and 2,6-lutidine (2 eqv.) in
CH2Cl 2 at 0 C was added triflic anhydride (1.5 eqv.) dropw se ovEt NG%005

m nutes. The m xture 25 was allowed to cone to roomtenperature and stirred
over ni ght . WR&¥&E|ent was renoved in vacua and then p&FFEPEEBY f1ash

col um chromat ography on silica gel wth CH202 as el uant General synthesis
of 2-Aryl-4-pyrid-2-yl-1, 3-oxazoles: 30 To a m xture of

2- Aryl - 4reilinf farddhetdsanbe ohiptuwa wasxyed c8olex andl tbe sblvehClvas aedoved in

2-triniethyl st ridine in dioxane un on ed Pd(PPh3)4 and

Che 251 PPoHEy DEH SRS NS G S S 7P pdind ool 53t 10 67 eEtdbat od to- 100
C over ni gfitorddf 418ImEPPIobNGr 23 HASHIbIEEIFBEH IR - (Hyi@in-3 ) VEBIoxeBSer emoved in
vacuo and the residue was purified by flash colum chronmat ograph%fon silica

gel to affHPiR HeDERhA Dmoﬁtﬁc& {d, EJHTh&éQ i Hly. 88 deridbab.- Aethod

synth XAZ0l rie te the foll owi ng conpounds
were o t:{;is (ﬁ 9;} cygnophényg qt‘% -gzgordpyrl d-2-yl)-1, 3-oxazol e B265 CN
10 0 2-(3- cyanophenyl) 4- (5-Fl uoropyrid-2-yl) -1, 3-oxazole (an off-white
solid, 180 nmy, 72%yi el @{2-RyidyRE-CORLBphenyIB] A84-poladiazdy, 8.41 (s, 1 H),
8.3 (m1 H, 830 (m 1 H, 8.00 (d914& H, 7275 (m 1 H, 7.62 1t, 1 H),
7.52 (dt, 1 H. 15

2- (3-cyano- 5-f[uorophenyl ) - 4- (5-Fl uoropyrid-2-yl)-1, 3-oxazol e B266

2- (3-cyano-5-fl uorophenyl ) - 4- (5- Eluoropyri d=R-yl )-1, 3-oxazole (a white
solid, 65 ng, 55%yield); 1 HNMR( 13). 0 48 (d, 1 H, 8.31 (s,1 H,
8.23 (d,1 H, 8.07 =N W

N-N

A mixture of picolinic acid {0.47g, 3.82mmol}, 3-icdobenzhydrazide {1.00 g,
10 3.82 mmol}, 1-{3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (0.80 g,
4,20 mmol), and 4-dimethylaminopyridine (0.05 g, 0.38 mmol} in dichloromethane
(10 mL} was stirred overnight at ambient temperaturs. After this time, the reaction -
mixture was diluted with dichloromethane {200 mbL). The organic solution was
washed sequentially with water {100 ml), saturated sodium bicarbonate {150 mL)},
15 water {100 mL} and brine (100 mL}). The organic phase was dried over anhydrous
sodium sulfate, filtered and concentrated /n vacuo to afford 0.33 g of the
intermediate diacyl hydrazide.
The interrnediate diacyl hydrazide.{O.15g, 0.4 Tmmol) was then treated with
phosphorus oxychloride {2 mL) and heated at 110°C for 40 minutes. After cooling
I' 20 the reaction was diluted with dichloromethane {10m}), The organic solution was
washed sequentially with 1 N sodium hydroxide {10 mL}, water {100 mL) and brine
(100 ml). The organic phase was dried over anhydrous sodium sulfate, filtered
and concentrated /in vacuo. Silica gel chromatography using 30% ethyl acetate in

hexanes afforded 0.03 g {22%)} of 2-12-pyridyl}-b-{3-iodophenyl)-1,3,4-oxadiazole.

25 2-{2-Pyridyl}-5-(3-cyanophenyl}-1,3,4-oxadiazole
B149
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20 (m 1 H, 800 (dd, 1 H, 7.52 (m 1 H, 7.46 (m 1 H).

2- (3-cyano-5-fluoro phenyl)-4-(2-pyridyl)-1, 3-oxazole B267 252 221W2%05
IV 1J ULItVO J | 2-(3-cyano-5-fluorophenyi)-4-(2-pyridyl) -1, 3-oxazole (a
white solid, 75 mg, 65%yield); 1 HNMR(CDCL3) 0: 8.62 {d,, 1. M., 8 38 (s,1
H, 8.23 (s 1"H778.07 (m 1 H, 800 (d, 1H, 7.80 (dt, 1 H), 7.46 (m 1
H, 724 (m 1 H. 5

2- (5-al yl oxy- 3-cyanophenyl ) - 4- (5- Fl uor opyri dx
2- (5-al | yl oxy- 3-cyanophenyl ) - 4- (5- Fl uor opyri
white solid, 1 1 ng. 15 %yield)z ™3 HNVR(
H, 7.99 (m 2H), 7.86 (s, 1 H)\._ 52°
H, 5.40 (m 2H), 4.65 (d, 2H. N %
2

2

-yl)-1, 3-oxazol e B268

-2-yl) -1,3-oxazole (an off 10
) 0: 8.47 (d, 7 H), 8.28 (s,1
, 7.24 1s, 1 H, 6.05 (m 1

- ( 3- cyano- 5- net hoxyphenyl ) - 4- { pyri d- 5-_% )-1, 3-oxazole 15 B269 9 H2C
- (3-cyano- 5- net hoxyphenyl )-4-(pyrid- 2-yl) -1,3-oxazole (a white solid, 600
ng, 65 %yi el wmeaamwa@mph@e Srrﬁ?tl.l('dpf 2-(Bhpyrigy13-H- l@s:pao;jﬁl)enyﬂ 92 (m 2H),

7o 5 bt b b Do el s Sl 6 6% G nghytl, kP 15
2- ( 3- cyarra{briRt GOXWRNOWL ol i1 M Alder@ByRbehatnidh f2rhi) 3voxREALE o1 8370 C
5 °C for 2.5 hours. After cooling the reaction mixture was diluted with ethyl acetate
and sequentially washed with water (3 x 50 ml) and brine {50 mL). The organic
phase was dried over anhydrous sodium sulfate, fiitered, and concentrated /n
vacuo. Recrystallization of the crude product from 5% ethyl acetate in hexanes, =

atforded 5.8 mg (30%) of 2-(2-pyridyl)-5-{3-cyanophenyl}-1,3,4-oxadiazole.

10 2-{2-Pyridyl)-5-{3-cyanophenyl}-1,3,4-triazole
B150
N
7\ R
=N N/
N—N

A solution of 3-cyanobenzoic acid (1.0 g, 6.80 mmol) in tetrahydrofuran"ﬂo

mL} at 0°C was treated. with triethylamine {2.84 mL, 20.4 mmol} and ethyl

15 chloraformate {(0.78 mL, 8.16 mmol} and stirred at 0°C for Th. The resulting white
precipitate was removed by filtration and the filtrate cooled back to 0°C, Hydrazine
monohydrate {1.00 mL, 20.4 mmol) was added and the mixture stirred at ambient
temperature for 3.5 hours. The reaction mixture was then concentrated to dryness
in vacuo and the residue was dissoltved in dichloromethane (1580 mL}. The organic

20 phase was seguentially washed with water {100 mL), 1 A sodiurmn hydroxide (100
mk), water (100 mL} and brine (100 mL). The organic phase was dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. Silica gel
chromatography using 3% methanol in dichloromethane afforded 0.32 g (30%) of

3-cyanobenzhydrazide.
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H3C 2- (3-cyano- 5- met hoxyphenyl ) - 4- (5- Fl uoropyrid-2-yl) -1,3-oxazole (a white
s solid, 35 ng 35%yield); 1 HNMR(C(c)C13) 0: 8.47 (d, 1 H, 8.29 (s,1 H),
8.02 (d 1 , 7.99 (s, 1 H, 7.8 1s, 1 H, 7.50(m 1 H, 7.241s, 1 H,
3.93 (s,

2-(3- cyano%'ﬁ“ B¥8py! oxyphenyl ) - 4- ( 5- Fl uor opyri d- 2-yl ) - 5:“5‘”3]2""%?{9‘( %R o
10 Q--\-,CH9 2-(3-cyano-5-n-propyl oxyphenyl)-4-(5-Fl uoropyrid-2-yl)

-1, 3-oxazole (a white solid, 430 ng, 55%yield) 1 HNMR(CDCl 3) D:. 8.46 (d,
1H), 8.27 (s,4A Sdjutiod. dR-cvanbpmyiding (051§ L, 1.8 mmlB® risthafoHp, mizi $8s(m 1

> (3. oy aistiesnethselsnEm Ao e 858 (hobe Bived o bmsieniishpe™us

N- chl or o$sCT hBufT Tiee (&Etsaﬁ,m&uaéwamdh)snamétdaﬁmm& sietiexore- (4.6 ngy, 0.019
20 mol ) were added to a soluti

- (3 oy ARYTRARRE NGRS EAF0 . AL BE-rpielldo mghanol (& b epd heetesbatgfiugfatomol
| CabOR it ATH b4 Aok w IS EAL AT 23], TndlhesifiolL heat ed' at

80 C for ours. e sol vent was renmoved in vacuo and t ound was
purified yonueIsotld mgpstdlsmngid iartdiusge SPEL) wHpe henated ta:egmnatlt ent7HfC5Fhel 0% et hyl
acetate in hexane ang- 5- net hox | ).-5-

ol or or 1 el g IBRBirg g R ateudr ok STCBISR S B SrognY A 2y 5 1
HNIVR( CDCh@thQIOISn aﬁ;h(dﬂamatHéhe a%dded 0,12 wzs%; a7 219 plyridyn-s1382 (m 2H), 7.29
(d, 2H), 3.93 3H). EXAMPLE 11: Assay of G oup | receptor antagoni st

act i vi tyCW”WY%ﬁt’:ﬁ-&C’fy'ﬁéO'Eul tures were prepared from 3-5 day ol d
Sprague-Dawl ey 70 rat pups using a nodification of MIler (Mller et al, J.

Neur ogci ence, 15(9): 6103-(BEQmogiRPPN-1-12%p\1dyei1H-PhivEBSIY cul tures were
pl ated on poly-L |ysine coated flasks |n Dui becco's nodified Eagle' s nmedi um

(DMEM containing fetal calf serum (&3S
a3, m

A mixture of 4-bromo-1-trityl-1H-imidazole (0.2g, 0.51Tmmol), 3-
cyanophenylborenic acid {0.11g, 0.77mmol), and Pd{PPhs}s {0.06g, 0.05mmol} in a
15 soitution of ethyiene giycoi dimethyl ether {2 mi) and 2M sodium carbonate (2 mL)
was heated in a sealed vial overnight at 120°C. After cooling, the reaction mixture
was diluted with dichloromethane {30 ml} and washed with water (60 ml.} and
brine (30 mL}. The organic phase was dried over anhydrous sodium sulfate,
. filtered and concentrated /n vacuo. Silica gel chromatography of the crude residue
I! 20 using 2% ethyl acetate in hexanes afforded 0.07 g (34%) 4-(3-cyanophenyl}-1-
trityl-1H-imidazole as white foam.

A salution of 4-{3-cyanophenyl}-1-trityl- 1H-imidazole (0.07 g, 0.17 mmol} in
tetrahydrofuran (1.38 mL) was treated with 2/ hydrochloric acid (0.68 mLb} and the
resulting mixture was heated at reflux for 45 minutes. After cooling the reaction

25  mixture was concentrated /n vacuo and the residue dissolved in dichloromethane
(20 mL). The organic phase was successively washed with 1V sodium hydroxide
{10 mL), water {20 mL) and brine (20 mL}. The organic solution was dried over

anhydrous sodium sulfate, filtered, and concentrated /n vacuo, Silica gel
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After 6 days, cell cultures were shaken over night at 280 rpm then
transferred to astrocyte-defined nedia (ADM containing growth factors that
up-regul ate the 15 expression of mduHs (MIller et al., 1995). For cuvette

anal ysis, cultures were up- regulated with growth factogs, . f 3-5
days, then TW4*{€8t'ed and prepared for neasurenent of [&gggﬁzﬁlﬁﬁl i |'z@{0|50n

as previously described (Neneth at al., 1998). For FLIPR analysis; cells

were seeded on poly:D |Lysine.coated clear hottpm . 9C-wel | ates with

bl ok <t ddCraneioarapy ot $hepey i ) Kihta i Db’ udlemadhare B0iED

fol | owi ng 4.0 go7@wh)off A(3-eyantpherglimidazoR. asGetihiteWolidr es in the 96-wel |

pl ates were | oaded wt .M solution of acetoxyrnethyl ester formof the

wWith a 4 p g .
fluorescent calPctalyHarnefi +-4¢-6¥anqnisnglimidnzettuiCa02 pr Bbks MiRlyiEn®; Oregon) in
0.01 % pl 1 ; rpx i e t aj ni 127 nmM
N, 5 e B VR oo R el RER B R Ao BB £ B M
NaHCOB,s 2.rMmolighd theERESpn Initurg hektegl aveosghtaatd! 80 1y/ AfiteBSAolFrgadt®i on |V (pH
7.4). FLI PR experiments re done .usin | as setti of 0.800 Wand a
0.4 second A CRIE R Tard SPRodeRtEnaeh I APAARE 1gR Frasear ed
with 180 s afccRudil@y wrspsemitH Wataahouwetd nilf) dnberme! (borhat eThdorBnl
addition fromthe 30 antagoni st plate was followed by a 50 L addition from

t he agoni Sthape dtas. drigdtqyier agbydreueRdivnonifae. Uilteraduend Foncesyereh@diacén t he
fl uoresce L gNAl A I Qobd | oTolaTe iy | I owed by
3 sanmpl es%ﬁc%ésecoond iR@Waﬁg?éRespgﬁ?eg&&é}%ﬁneasG%géﬁg@%jﬁzéskgeak hei ght
of theiar espérigd 4 3-byamophendlah?-@ypdy!l-bd-imisEaole) @ endef-evhitersdidons wer e made
fromdata obtained from8 point s concentration response curves (CROC

performed in duplicate. Ag@_reé_\%rd-(g}?ggwtg% agﬁgpg%g‘w;ﬁgm%a%gﬂ ing all responses

to the maxi mal response obser tagoni st bl ock of the
agoni st chal l enge was nornalized to tB3%verage response of the agoni st
challenge in 14 control wells on the sanme pl atg. Conpounds of the present
i nvention antagoni zed nd uR5 as determ ned by/ their 1050 val ues which fell
iointo the range of 11 - 9140 n he inw@jn t hus has been discl osed

broadly and illustrated in refer N
=/

Under an argen atmosphere, a solution of 4-iodo-1-trityl-1H-imidazole (1.00
15 g, 2.29 mmol} in dichloromethane {10 mL) was treated with isopropylmagnesium
bromide (2.75 mL of 1 M, 2.7%5 mmol, in tetrahydrofuran) and stirred at ambient
temperature for 1 hour. After this time, the reaction was treated with fributyttin
chioride {¢.81 ml, 2.98 mmol} and the resulting mixture stirred overnight at
ambient temperature. The reaction mixture was then diluted with dichloromethane
20 {50 mL) and successively washed with saturated ammonium chloride (50 ml),
water (50 mlL) and brine (50 ml). The organic phase was dried over anhydrous
sodium sulfate, filtered and concentrated /n vacuo to afford 1.37 g of crude 4-
tributylstannyl-1-trityl-1H-imidazole,
The crude 4-tributylstannyl-1-trityl-1H-imidazote {(1.37g) in toluene (10 mL}
25  was treated sequentially with 2-bromopyridine {0.33 mL, 3.43 mmol) and Pd{PPhs)s
(0.26 g, 0.23 mmol}. The reaction mixture was heated at reflux under an argon
atmosphere for 4 hours. After cooling, the reaction mixture was concentrated in

vacuo. The residue was dissolved in chloroform {50 mL) and sequentially washed
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representative enbodi nents descri bed above. Those skilled in the art wll
recogni ze that various nodifications can be nade to the present invention
wi t hout departing fromthe spirit and scope thereof. 15 256 21 NOV 2005 s

"ti V UW410004A 1 WHAT IS CLAIMED IS: 1 La 0 you ~IVYVf]Il 1 .
a phar maceuModaiédyliaccept abl e salt thereof, selected frdifilT/it
consi sting of conpounds as set forth in the follow ng table:

A or
SH@QW%S

BS7CN HC -e--1

Nj NOCNDS558BN0O | N1 NI NOBSONCIN"~ 1 NC Sr CNB6ONC C) NNCF
B6i "~ | N Wwith agueous saturated potassium fluoride (75 mb), water {75 mL) and brine {100

mL). The organic phase was dried over anhydrous sodium sulfate, filtered and

concentrated /n-vacuo to afford 0.69 g of crude 4-{2-pyridyl)- 1-trityl-

1H-itmidazole,

A solution of the crude 4-{2-pyridyh}-1-trityl-1H-imidazole {0.68g) in

5§ tetrahydrofuran {14 mL) was treated with 2 NV hydrochloric acid {7.2

mL) and

heated at reflux for 45 minutes, After cooling the reaction mixture was

concentrated /n vacuo and the residue was dissoived in dichloromethane {20 mL}.

The organic solution was successively washed with aqueous 1/ sodi

um hydroxide

{10 ml], water {20 mL} and brine (20 mL}. The organic solution was then dried

10 over anhydrous sodium sulfate, filtered, and concentrated /n-vacuo to afford 0.12 g

of crude 4-{2-pyridyl)imidazole, as a sticky white solid.

To a flame dried, argon purged screw-cap vial, containing copper (1),

triflate.benzene compiex (0.01 g, 0.03 mmol}, 1,10-phenanthroline (0.10 g, 0.64

mmbi), trans-dibenzylideneacetone {0.01 g, 0.03 mmol) and cesium carbonate

15 (0.20g, 0.60mmol} was added a solution of 4-{2-pyridyllimidazole {0,

mmpol} and 3-iodohenzenitrile (0.19 g, 0.82 mmol) in ortho-xylene {2

08 g, 0.54
mlL}. The

resulting brownish black reaction mixture was heated overnight at 120°C. After

cooling, the reaction mixture was diluted with dichloromethane {20 mL) and

20

washed sequentially with saturated ammonium chioride {20 mb) and brine (20 mL).
The organic phase was then dried with sodium sulfate, fiitered, and concentrated in

vacue. Silica gel chromatography of the crude residue using 1% methanol {2 M in

ammonia) in dichloromethane afforded 11 mg of 4-{2-pyridyl}-1-{3-cy

1H-imidazole, as an off-white solid.

25  EXAMPLE 9
3-(2-Pyridyl)-2-{3-cyanophenyi}-furan
B256
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N-C B62MeO N-C Br _ B631 NF ,~ N NC Br 4F 66N-o CN ~N B65f N IN ti Br
N-O B66CP N-C B67NC f ~" : N-~ Br B68N~ -p Br B69VMay N N,~ 1 N-C r~N B70N~
CHa NO 257 21 NOV 20051V U. A I
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A solution of n-butyllithium (6.8 mi, 1.6M in hexanes, 11.0 mmoi} was
added in a dropwise manner to a solution of tetrahydro-2-{2-propynyloxy}-2H-pyran
{1.43 mL, 10.0 mmol} in THF (30 mL) at -78 °C and the reaction mixture was

5 stirred at -50°C for 30 min pricr 1o the dropwise addition of 3-cyanobenzaldehyde
(1.44 mL, 11.0 mmol} at -78°C. The resulting mixture was stirred for 30 min at -
78°C. After the reaction mixture was warmed to room temperature, it was
guenched by pouring over ice. The crude product was partitioned between ethyl
acetate (450 mL) and sodium hydrogen sulfate (1M, aqueous). The organic layer

it was washed sequentially with water and brine, and dried over sodium sultate.
Removal of the solvent in vacuo yielded the crude product {2.87 g, 100%).

A solution of this crude product in dichloromethane {5 mL) was added 1o a
mechanically stirred heterogenous mixture of manganese dioxide {9.660 g, 4.42
mol} in dichloromethane {25 mL} at 0 °C and stirred at this temperature for 1 hour,

15 The reaction mixture was filtered through magnesium sulfate, and the solvent was
removed /n vacuo yielding the crude acetylenic ketone. Pyridinium-p-toluene
sulfonate {220.0 mg) was added to a solution of the crude acetylenic ketone in
ethanol {25 mL), Thé resulting mixture was stirred at 50 °C for 4 h., After allowing
the mixture to cool 10 room temperafure. it was diluted with ethyl acetate {80mL},

20 washed sequentially with water (3x50mL} and brine (50mL), and dried over sodium
sulfate. After remova! of the solvent in vacuo, flash chromafography on silica gel
(10%-20% ethyi acetate in hexanes) yielded the crude deprotected alcohol {723.1
mg, 30% over 2 steps).

Toa stirre& solution of the deprotected alcohol {783.1 mg, 4.28 mmol) and

25  dichloromethane {3 mLl}, HBr in acetic acid (30%, 1.69 mlL) was added dropwise at
0°C. The reaction mixture was stirred for 1.5 h at 0 °C . The reaction mixture
was diluted with ethyl acetate {50 mL) and then quenched by pouring it over ice,
ether and sodium bicarbonate. The crude product was then taken into ethyl
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acetate {300mL}, washed sequentially with water, sodium sulfite and brine, and
dried over sodium sulfate. The solvent was removed i vacvo. Flash
chromatography on silica gel {0-5% ethyl acetate in hexane) yielded 1.5088 ¢
{100% vield)} of 3-bromo-2-{3-cyanophenyl)-furan. The oil was taken on to the
next step without further purification.

A solution of 3-bromo-2-{3-cyanophenyl)-furan {112 mg, 0.45 mmaol), pyridyl
2-trimethy] stannane {240 mg, 0.996 mmol} and Pd(PFhsjs {20 mg, 0.02 mmol) in
anhydrous toluene {& mL) was stirred at 110°C for 3 days. Afier cooling to room
temperature, the product was filtered through 1g SPE tube and washed through
with dichloromethane (60mL), and the solvent was removed /7 vacuo. Flash
chromatography on silica gel (15-50% ethyl acetate in hexanes) yielded 32.4 mg
{(42%, GC/MS RT 9.208 mirj, 100%pure} of 3-(2-pyridyl)-2-{3-cyanophenyl)-furan.
"H-NMR (CDCla}, & (ppm}: 8.61 {d, 1H), 8.07 (s, 1H), 7.99 (s, 1H}, 7.92 {m, 1H),
7.71 {m, 1H), 7.53 (m, 3H}, 7.27 Is, 1H), 7.19 (m, TH).

3-(5-fluoro-2-pyridyl)-2-{3-cyanophenyl)-furan
B257

in a similar fashion, a solution of 3-bromo-2-{3-cyanophenyl}-furan {110 mg,
0.44 mmol), 5-fluoro-pyridyl 2-trimethyl stannane {172 mg, 0.66 mmol) and
Pd{PPhs)« (20 mg, 0.02 mmol} in anhydrous toluene (5 mL) was stirred at 110°C
for 3 days. Aditer cooling to room temperature, the product was filtered through 1g
SPE tube and washed through with dichloromethane (50mLl), and the solvent was
removed /n vacuo. Chromatography (5g silica SPE tube, 10% ethyl acetate in
hexanes) yielded 29.83 mg (35%, GC/MS RT 9.029, 97 %pure) of 3-{5-fluoro-2-
pyridyl)-2-(3-cyanophenyl)-furan, "H-NMR (CDCls}, § {(ppm}: 8.47 {d, 1H), 8.05 {s,
TH}, 8.01 (s, 1H), 7.92 (dd, 1H), 7.40-7.57 {m, 5H), 7.21 (s, 1H}.
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3-{5-chloro-2-pyridyl}-2-(3-cyanophenyl)-furan
B258

In a similar fashion, a solution of 3-bromo-2-(3-cyanophenyl)-furan (98.04

5 mg, 0.385 mmol}, 5-chloro-pyridyl Z-trimethyl stannane {170 mg, 0.35 mmol} and
Pd{PPhals {20 mg, 0.02 mmol} in anhydrous toluene {5 mL) was stirred at 110°C
for 3 days. After cooling to room temperature, the product was filtered through 1g
SPE 1ube and washed through with dichloromethane {50mL}, and the solvent was
removed in vacuo, Chromatography {5g silica-SPE tube, 10% ethyl acetate in

10 hexanes) yielded 5.8 mg {7.3%, GC/MS RT 9.876 min., 100%pure) of 3-{5-chloro-
2-pyrigyl)-2-{3-cyanophenyl}-furan. 'H-NMR {CDCls), 8 {ppm): 8.56 {d, 1H}, 8.08
{s, TH), 8.00 -(5' 1H), 7.92 (d, 1H}, 7.57 {dss, TH), 7.53 {das, 3H), 7.46 id, 1H),
7.23 (s, 1H).

15 2-(2-Pyridyl)-5-{5-fluoro-3-( 1-imidazolyl)phenyl)-furan
B259

Intermediates; 5-Bromo-2-(2-pyridyl)-furan
N-Bromosuccinimide {187 mg, 1.05 mmo!} and p-toluensulfonic acid {11 mg)
20  were added to a solution of 2-pyridyl-2-furan {150 mg, 1.03 mmol) in benzene
{12.5 mL) under argon. The resuMing solution was stirred at 80 °C for 2 h. After
cooling 1o room temperature, 1he product was washed sequentially with aqueous
sodium sulfite {3 x BmL}, water {5 ml) and brine {5 mL), and dried by passing
through an EX-TUBE {3 ml), using additional solvent tdichleromethane) to rinse.

25 Chromatography {59 silica gel SPE tube, 70-100% dichloromethane in hexane)
: 246
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afforded 180 mg (68% based on 88% purity by GC/MS) of 5-bromo-2-(2-pyridyl)-
furan as a light brown oil, 1-(3-bromo-5-fluore-phenyl)-7H-imidazole : 1-Bromo-3,5-
difluorobenzene {1.78 mL, 15.5 mmol) was added to a solution of imidazole {1.07
g, 15.7 mmol} and potassium carbonate (2.2 g, 15.9 mmol} in DMF (20 mL}. The

g resulting mixture was stirred at 110 °C for 36 h. After cooling to room
temperature, water {75 ml) was added and the product was extracted into ethyl
acetate {3 x 150 mL). The organic layer was washed sequentially with water (3 x
100 mi} and brine {100 mL) and dried over sodium sulate. The solvent was
removed J/n vacuo to afford 2.35 g of the crude product, which was contaminated

10 with 5-brome-1,3-bis{1-imidazolyl)benzene. A 320 mg portion of the product was
further purified by chromatography {5g silica gel SPE tube, 1-5% methanol in
dichloromethane} afforded 193.6 mg (38%) of 1-(3-bromo-5-fluocro-phenyli-7H-
imidazole.

Title compound synthesis: Pd{PPhaja {10 mg, 0.002 mmol) was added to a

15 solution of hexamethylditin {169 mg, 0.52 mmol) and 5-bromo-2-{2-pyridyl}-furan
{90 mg, 88% purity, 0.36 mmol) in toulene {2 mL) under argon. The resulting
solution was stirred at 80 °C for 19 h. After cooling to room temperature, a
second portion of Pd{PPha}s {10 mg, 0.009 mmol} and 1-(3-bromo-5-fluero-phenyl)-
1H-imidazole {86 mg, 0.36 mmol} were added and the resulting solution was

20 stirred at 110 °C for 36 h. After cooling to room temperature, the solvent was
removed in vacvo. Chromatography (bg silica gel SPE tube, 0-3% methanol in 1:1
chloroform:ethyl acetate) afforded 72.3 mg {(668%) of 2-{2-pyridyl}-5-{5-fluore-3-(1-

; imidazolyl)phenyl)-furan. 'H-NMR {CDCl3), 8 (ppm): 8.63 {d, 1H), 7.93 (s, TH),

7.78 (m, 2H}, 7.57 {s, 1H), 7.45 {m, 1H), 7.35 {s, 1H)}, 7.23 {m, 3H}, 7.03 (m,

25  TH), 8.91 {(d, TH).

3-{5-(Z2-pyridyl)-2-furyl)-benzonitrile

B260
| -
NZ0

W,

CN
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Simitarly, Pd{PPha)s (22 mg, 0.019 mmol) was added to a solution of 3-(b-
bromofuran-2-y{)-benzaonitrile (35 mg, 0.14 mmol) and 2-tributylstannyipyridine (71
mg, 0.19 mmol) in toluene (2 mL) under argon. In a similar manner,
benzylbisitriphenylphosphine}palladiumil)} chloride {10.5 mg, 0.014 mmol) was

s added to a solution of 3-(5-bromofuran-2-yl)-benzanitrite {35 mg, 0.14 mmol} and
2-tributylstannylpyridine {75 mg, 0.20 mmol) in toluene {2 mL) under argen. Both
solutions were stirred at 110 °C for 18 h. After cooling to room temperature, the
mixtures were combined since TLC of both reactions proved to be identical. The
sojvent was removed i vacuo from the combined product. Chromatography {bg

10 silica gel SPE tube, dichloromethane) followed by triturating with 10% ethy!
acetate in hexanes afforded 26.2 mg {38%]} of 3-{5-(2-pyridyl}-2-furyl)-benzonitrile.
'H-NMR (CDCls), & {(ppm): 8.63 {d, 1H), 8.05 (s, 1H], 7.96 (d, 1H), 7.77 {m, 3H),
7.54 {m, 2H}, 7.20 {m, 1H), 6.893 {d, 1H).

15 3-(5-{5-choro-2-pyridyl}-2-furyl}-benzonitrile
B261
Ci ! i
NZ O
| 4
CN

Pd(PPha)« (5 mg, 0.004 mmol) was added to a solutien af hexamethylditin

20 {160 mg, 0.48 mmol} and 5-chloro-2-bromopyridine {76 mg, 0.325 mmol} in
toulene (1 mL) under argon. The resulting solution was stirred at 80 °C for 16 h.
After cooling to room temperature, a second portion of Pd{PPha}s {20 mg, 0.019
mmol} and 3-(5-bromofuran-2-yl)-benzonitrile {79 mg, 0.32 mmol) were added and
the resulting solution was stirred at 110 °C far 14 h, After cooling to room

26 temperature, the solvent was removed in vacuo. Chromatography (&g silica gel
SPE tube, 25-50% chioroform in hexane to 2% ethyl acetate in 1:1
chioroform:hexane} followed by triturating with hexanes and purification by
preparative TLC (90% dichloramethane in hexane) afforded 15.7 mg (17%) of 3-(5-

{5-choro-2-pyridyl)-2-furyl)-benzonitrile (27.5% pure by GC/MS, contaminated with
248
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2.5% dimer). 'H-NMR (CDCls), § (ppm): 8.55 {d, 1H), 8.03 (s, 1H), 7.94 (dd, 1H),
7.73 (s, 2H), 7.54 {m, 12), 7.16 (d, 1H), 6.88 (d, 1H).

5 3-(5-{5-cyano-2-pyridyl}-2-furyl}-benzonitrile
B262
NC | u
Ne O
|/
CN

In a similar fashion, Pd{PPha}s (10 mg, 0.009 mmuol) was added to a solution h
of 2-trimethylstannyi-5-cyano-pyridine (22,7 mg, 0.085 mmol} and 3-(5-

10 bromofuran-2-yl)-benzonitrile {31 mg, 0.125 mmol) in toluene {1 mL} under argon,
The resulting solution was stirred at 110 °C for 15 h. After cooling to room
temperature, the solvent weas removed /n vacvo. Chromatography (5g silica gel
SPE tube, 50% chloroform in hexane to 20% ethyl acetate in 1:1
chloroform:hexane) followed by triturating with 50% dichloromethane in hexane

15 afforded 5.3 mg {23%!} of 3-{5-{5-cyano-2-pyridyl}-2-furyl}-benzonitrile (81% pure
by GC/MS, contaminated by 9% dimer). "H-NMR (CDClI3), & {ppm}: 8.85 {s, 1H),
7.87-8.05 {m, SH}, 7.562-7.63 {m, 3H), 7.36 {d, 1H), 6.95 {d, T1H}, dimer impurity
caused peak intensity to increase in region 8.00, 7.92, 7.49-7.57, plus 2 peaks
additional peaks exactly overlapping with pure dimer @ § {ppm}: 6.87 {d} & 6.80

20 (d).
3-{5-1{5-fluoro-2-pyridyl)-2-furyi)-benzonitrile
B263
F =
1 A0
#
CN
25 In a simitar fashion, Pd{PPhs}s {25 mg, 0.022 mmol} was added to a solution

of hexamethylditin {163 mg, 0.50 mmeol) and 5-fluoro-2-bromopyridine {87 mg,
249
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.49 mmol) in toulene {4 ml} under argon. The resulting solution was stirred at 80
°C for 15 h, After cooling to room temperature, a second portion of Pd{PPhal}s (25
mg, 0.022 mmol} and 3-({5-bromofuran-2-yl)-benzenitrile (105 mg, 0.42 mmol)}
were added and the resulting solution was stirred at 110 °C for 48 h. After cooling
1o room temperature, the mixture was diluted with dichloromethane and passed
through a 1g silica gel SPE tube using dichloromethane to elute the product. Flash
chramatography (silica gel, 560-100% dichloramethane in hexane) afforded 48.4 mg
(43%) of 3-{5-{5-fluoro-2-pyridyt)-2-furyl)-benzonitrile {pure by GC/MS). 'H-NMR
{CDCla}, & (ppm}): 8.48 {d, 1H}, 8.03 (s, 1H}, 7.85 {m, 1H}, 7.81 {m, 1H), 7.51 {m,
3H), 7.11 (d, 1H), 6.87 (d, 1H).

3-Fluoro-5-15-(2-pyridyl)-2-furyl}-benzonitrile

B264
= F
(Ao

L/

cN

3-{6-Bromofuran-2-y!)-5-fluoro-benzonitrile intermediate: In a similar fashion,
3-({b-Bromoturan-2-vyl)-5-fluoro-benzonitrile was prepared from N-bromosuccinimide
(123 mg, 0.69 mmol], p-toluensulfonic acid {8 mg) and 3-furan-2-yi-benzonitrile
(128 mg, 0.68 mmol} in benzene {10 mL} at 80 °C for 2.5 h. Standard workup and
chromatography (59 silica gel SPE tube, 2.5-5% ethyl acetate in hexane) afforded
181 mg (86% based on 86% purity by GC/MS} of 3-(5-bromofuran-2-yl)-5-fluoro-
benzonitrile.

Pd{FPha}s {10 mg, 0.009 mmol) was added to a solution of 3-{5-bromofuran-
2-y)}-5-fluoro-benzonitrile (180 mg, 86% purity, 0.589 mmeoi} and 2-
trimethylstannylpyridine (193 mg, 0.80 mmol) in toluene (2.5 ml} under argon.
The resulting solution was stirred at 110 °C for 48 h. After cooling to room
temperature, the solvent was removed /in vacuo. Flash chromatography (sitica gel,
35-100% dichloromethane in hexane) afforded 67.7 mg (43%) of 3-fluoro-5-{B-(2-
pyridyl}-2-furyl}-benzonitrile. 'H-NMR {CDClz), 8 (ppm): 8.64 {d, 1H), 7.76-7.83

{m, 3H}, 7.66 {m, 1H},. 7.24 {m, 2H), 7.19 {d, 1H), 6.82 (d, TH).
' 250
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Oxazoles via Oxazoione intermediate
General Synthesis of 3-Cyano-5-substituted benzamides:
To a mixture of agueous ammonium hydroxide and ethylacetate (ratio of 1:
b) at 0°C was added slowly the benzoyl chloride {also prepared from the acid and
oxaly! chloride). The mixture was stirred at room temperature for 15 minutes after
which the ethylacetate layer was seperated. The agueous layer was extracted
vigorously with ethylacetate, the combined organic layer was washed with brine,

dried aver anhydrous Naz2804 and concentrated in vacuo to give the product.

General Synthesis of the 2-Aryloxazolones:

To a solution of the benzamide in 1,2-dichloroethane was added oxaly!
chloride {4-5 equivalents) and the mixture was heated to reflux for 18 h. The
solvent was removed in vacuo and the crude acyl isocyanates dissolved in dry
ether and diazomethane (prepared from N-methyl-N-nitrosourea and 50% aquecus
KOH) in ether was added from a dropping funnel very slowly until the bubbling

ceases. The mixture was then filtered to give the 2-aryloxazolone.

General Synthesis of the 2-Aryl-4-triflucicmethanesulphonyloxy-1,3-
oxazole:

To a solution of the 2-Aryloxazolone and 2,6-lutidine {2 eqv.}) in CH2Cl2 at
0°C was added triflic anhydride {1.5 egv.) dropwise over 15 minutes. The mixture
was allowed to come to room temperature and stirred overnight. The solvent was
removed in vacuo and then purified by flash column chromatography on silica gel

with CH2Clz as eluant

General synthesis of 2-Aryl-4-pyrid-2-yi-1,3-oxazoles:
To a mixture of 2-Aryl-4-trifluoromethanesulphonyloxy-1,3-oxazole, LiCl, and

2-trimethyistannylpyridine in dioxane under argon was added Pd{PPhs)4 and the

251
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mixture was heated to 100°C overnight. After cooling to room temperature, the
solvent was removed in vacuo and the residue was purified by flash column

chromatography on silica gel to afford the final product.

5 Thus, using the general method for synthesis of oxazales via oxazolone

intermediate the following compounds were cobtained:

2-(3-cyanophenyl)-4-{5-Fluoropyrid-2-yl}-1,3-oxazole
B2656

CN

10 0
2-{3-cyanophenyl}-4-({b-Fluoropyrid-2-yi} -1,3-oxazole {an olf-white solid, 180
mg, 72% yield); THNMR{CDCI3) 0: 8.48 {d, 1H}, 8.41 (s,1H), 8.3b (m,1H}, 8.30
{m, 1H), 8.00 (dd, 1H), 7.75 {m, 1H), 7.62 {t, 1H), 7.52 (dt, 1H).

15 2-{3-cyano-5-fluocrophenyl}-4-({5-Fluoropyrid-2-y!}-1,3-oxazole
B266
F =X
P
N

2-{3-cyano-5-fluorophenyl}-4-(b-Fluoropyrid-2-y1)-1,3-oxazole {a white solid,
65 mg, 55% vield}; THNMR{CDCI3) (: 8.48 (d, 1H)}, 8.31 {s,1H}, 8.23 {d,1H}, 8.07
20 {m, TH), 8.00 (dd, 1H}, 7.52 {m, 1H), 7.46 (m, 1H).

2-{3-cyano-5-fluoro

phenyl}-4~{2-pyridyl})-1,3-oxazole
B267

252



CN 81271 ,~r 1 n 1 Nr_ NONB128-N N NO OCN 6129Nr , r J N O B130~I

til _NNOOH B131 a o 8132N 1 N OW - d NH2 3133N N p Ove B134l N 1
21 NOV 2005
3
l o
N \ AN
F

2-{3-cyano-5-fluorophenyl}-4-{2-pyridyl} -1, 3-oxazole (a8 white solid, 75 mg,
65% vield); THNMR(CDCI3) : 8.62 {d, 1H), 8.38 (s,1H), 8.23 {s5,1H), 8.07 {m,
1H), 8.00 (d, 1H), 7.80 (dt, 1H}, 7.46 (m, 1H}, 7.24 {m, TH).

2-{5-allyloxy-3-cyanophenyl)-4-{5-Fluoropyrid-2-yl)-1,3-oxazole
B268

F]\

r

HLC
2-{5-allyloxy-3-cyanophenyl}-4-{5-Fluoropyrid-2-yl} -1,3-oxazole {an off
10 white solid, 11 mg, 15% vield); THNMR{CDCI3} 0: 8.47 {d, 1H}, 8.28 (s, 1H), 7.99
{m, 2H), 7.86 {s, 1H}, 7.51 {m, 1H}, 7.24 (s, 1H}, 6.05 {m, 1H}, 5.40 [m, 2H),

4 .65 (d, 2H}.
2-{3-cyano-5-methoxyphenyl}-4-{pyrid-2-yl)-1,3-oxazole

15 B269

_ « N
I P’
\ N

7
HL

2—{'3-cyano-5—methoxyphenyl}-4-{pyrid-2~yl) -1,3-oxazole {a white solid, 600
mg, 65% yield); THNMR{CDCI3} 8: 8.62 (d, 1H}, 8.34 (s,1H}, 7.82 {m, 2H), 7.84
{s, 1H), 7.78 (m, 1H), 7.78 {1, 1H), 7.25 (1, 1H), 3.94 (s, 3H).

20
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2-{3-cyano-5-methoxyphenyl}-4-{5-Fluoropyrig-2-yi}-1,3-oxazole

B270
F | X cN
P N
N 7
o
0
)
H,C

1
2-{3-cyano-5-methoxyphenyl}-4-({5-Fluoropyrid-2-yl} -1,3-oxazole (a white
5 solid, 35 mg, 35% vyield); THNMR{CDCI3) 0: 8.47 (d, 1H}, 8.29 (s,1H}, 8.02
{d,1H), 7.99 (s, TH}, 7.85 (s, TH}, 7.50 {m, 1H), 7.24 (s, 1H}, 3.93 (s, 3H).

2-{3-cyano-5-n-propylioxyphenyl)-4-(5-Fluoropyrid-2-yl)-1,3-oxazole

B271
F | % CN
N/ N\
l
0

07 N\_-CH,
2-{3-cyano-5-n-propyloxyphenyl}-4-{5-Fluoropyrid-2-yl} -1,3-oxazole {a white
solid, 430 mg, 55% vyield} THNMR{CDCI3) 0: 8.46 (d, 1H), 8.27 (s,1H}, 8.00
{m,1H}, 7.95 (s, 1H), 7.83 (s, TH}, 7.50 (m, TH}, 7.23 (s, TH}, 4.02 (t, 3H}, 1.85
{m, 1H), 1.07 {t, 3H).

10

2-{3-cyano-5-methoxyphenyl)-4-{pyrid-2-yl}-5-chloro-1,3-0xazole

‘ B272
= N
s
N \ AN
Q
Cl P
R.C

3

N-chlorosuccinimide {32 mg, 0.24 mmol} and benzoyl peroxide (4.6 mg, 0.018
20  mmol) were added to a solution of 2-{3-cyano-5-methoxyphenyl}-4-(5-pyrid-2-yl)-
1,3-oxazole (52 mg, 0.19mmol} in carbon tetrachloride {2 ml). The reaction was
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heated at 80 °C for 4 hours. The solvent was removed in vacuo and the
compound was purified by eluting through and 5g SPE tube with a gradient of 5-
10% ethyl acetate in hexanes. 2-(3-cyano-5-methoxyphenyl}-4-(pyrid-2-yl)-5-
chioro-1,3-oxazole was afforded as a white solid (30 mg, 51% vield).

5 THNMR(CDCI3) 0: 8.75 (d, 1H), 8.03 {d,TH}, 7.87 {s,1H}, 7.82 {m, 2H), 7.29 (d,
2H), 3.23 (s, 3H).

EXAMPLE 11: Assay of Group | receptor antagonist activity

Primary astrocyte cultures were prepared from 3-5 day old Sprague-Dawley
10 rat pups using a modification of Miller (Miller et al, J. Neuroscience, 15(9): 6103-
| 6108, 19985). In brief, primary cultures were plated on poly-L lysine coated flasks
in Dulbecco’s modified Eagle’'s medium {DMEM) containing fetal calf serum (FCS).
After 6 days, cell cultures were shaken over night at 280 rpm, then transferred to
astrocyte-defined media (ADM] containing growth factors that up-regulate the
15 expression of mGluR5 {Miller et al., 1995). For cuvette analysis, cultures were up-
regulated with growth factors in flasks for 3-b days, then harvested and prepared
for measurement of [Ca**]i mobilization as previously described {(Nemeth et al.,
1998),
For FLIPR analysis, celis were seeded on poly-D lysine coated clear bottom
20 9%&-well plates with black sides and analysis of [Ca?*}i mobilization was performed
3 days following the growth factar up-regutation. Cell cultures in the 86-well
plates were lvaded with a 4 pM solution of acetoxymethyl ester form of the
fluorescent calciumn indicater fluo-3 (Molecular Probes, Eugene, Oregon} in 0.01%
pluronic. Al assays were performed in a buffer containing 127 mM NaCl, 5 mM
25 KCI, 2 mM MgClz, 0.7 mM NaH2P0a, 2 mM CaClz, 0.422 mg/ml NaHCOs, 2.4
mg/ml HEPES, 1.8 mg/mtl glucese and 1 mg/ml BSA Fraction 1V {pH 7.4},
FLIPR experiments were done using a laser setting of 0.800 W and a 0.4
second CCD camera shutter s‘peed. Each FLIPR experiment was initiated with 180
ulL of buffer present in each well of the cell plate. A 20 ulL addition from the
a0  antagonist plate was followed by a 50 uL addition from the agonist plate. After
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anoxi c i Hﬁ’%‘r%'gﬁ"‘s‘?:fh"é‘ﬁi'Esi?cﬁ]sﬁr“yl‘f‘h‘ﬂ3‘b%§?r9€'@rﬁe&',°d- epi | epsy, pain, mgraine
headaches, Paidg,N6QNeferfiFARHE woRH AL AGREIL doraibbihbAOS BRIk Chorea, and

. A cl ar med

Al zhei mer' s di sease. conmpound B59 as inclaiml wherein the
conposndcorcediraiioCyesponge cpwe:sdgﬁw 5erqﬁxthdoimrumeﬁn§¢b) -Agahigt-CR@aveazol e. 959
S £ ORISR, 50 TSR S et b DS oBPRLEE 42 e 265 o
02/ 06841 Antagenist block of the agonist challenge was normalized to the average response

of the agonist challenge in 14 control wells on the same plate. Compounds of the

present invention antagonized mGIuRb as determined by their 1Cso values which felt

10 into the range of 11 - 9140 nM,
The invention thus has been disclosed broadly and illustrated in reference to

representative embodiments described above. Those skilled in the art will

recognize that various madifications can be made to the present invention without

departing from the spirit and scope thereof.
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21 NOV 2005 PCTN502104689 10. A conpound B87 as clainmed in claim1 wherein
the conpound is 3-(5-
Fl uor opyri d-2-yl ) -5-(3-cyano-5-chl orophenyl ) -1, 2, 4- oxadi azolZl NBBZ(Y. 64
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WHAT |S CLAIMED |S:

1. A compoungd, or 2 pharmaceuticaily acceptable salt thereof, selected from

the group consisting of compounds as set forth in the following table:
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A pharmaceutical composition comprising a therapeutically effective, nontoxic,

amount of a compound of claim 1 and a pharmaceutically acceptable carrier.

A use of a pharmaceutical composition as defined in claim 2 for the treatment of a

disease associated with mGlIuR activation.

A method according to claim 3 wherein the disease is a disease associated with

Group ImGluR activation.

A method according to claim 4 wherein the disease is a neurological disease.
A method according to claim 4 wherein the disease is a psychiatric disease.
A method according to claim 4 wherein the disease 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.

A compound BS9 as claimed in claim 1 wherein the compound is 3-(5-Cyano-2-

pyridyl)-5-(3-bromophenyl

,2,4-oxadiazole.
BS

A compound B60 as claimed in claim 1 wherein the compound is 3-(5-Cyano-2-

pyridyl)-5-(3-cyano-5-fluorophenyl)-1,2,4-oxadiazole.
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10. A compound B87 as claimed in claim 1 wherein the compound is 3-(5-

Fluoropyrid-2-yl)-5-(3-cyano-5-chlorophenyl)-1,2,4-oxadiazole.
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