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Dl - SUBSTI TUTED AM DES FOR ENHANCI NG GLUTAMATERAG C
SYNAPTI C RESPONSES Field of the Invention This

wO NveBdaNn rel ates to conmpounds, pharmaceut i calcT/Uus2008/006271
conpositions and nethods for use in the prevention and
treatnment of cerebral insufficiency, including
enhancenePI-SUBSTTE D AMIDES HOR ENH s in
brai n net WIISTASSRTERBGIE SYNAFRIGC RESHBNSESO' S.
These braim networks are irnvolved in basic functions
such as breathing, to nore conplex functions such as

Field %nd cogni tion. | nbal ances in neurona
—E—J£2@£%$§¥é§lbetmeen di fferent brain regions may lead to

a nunber of disorders, including psychiatric and
~neurol ogi cal disorders, including nmenory inpairnent, )
This irPantivmsicstodioswasads, phirimaspiticehfempesitianstangd meglegdsdpy use in the

and affectiv r d disorders, .respir.ataor
prevenfigh apd rEehmeh ol T B BPETGH S iTg cBe ent ) roseptor
functiddGt AlHARES i Bainetwoiks 'régtﬂlohﬁglfqur varfdbud bBRdvidr§ UlTAése brain

aspect, the invention relates to conpounds useful for
networlks et imeslvedin sasachfuactitistsucn as braaiingetchmdees eoimplex figrctions such

t hese conpaunds for such treatnent. Re] ated. . .
as me%ppe gpglgﬁgn.ﬂmbg?aﬁaqselﬁtnegwp{ achvities §Emeﬁglf[f?{8nt brain regions

° i i i Ur6RkelcANdiRGRers, includi

my RS iy AR5 BB S10 sARRL o, incucing
memoyAAPaBmR60 Pafkihsa’sIdibease, scRi@0phreias ditenfion defitit aned affective or

title to the present. application, each of ich . .
mood %ea%ﬁﬁ@afq%%mfysfqpffésm Ghei ISBVe?Se‘?%eF%‘H@ede}fﬁle’PF% in neurotrophic
factorsQBirhpBlated 88 & hirticBRE ket ik iAlertion rbiRl8 RS tGMPJiiRls useful for

rel ease of glutamate at synapses at many sites in
treatmers e hegpniddioslsy aidrmethpda b fatseg thegs compoyads HF such treatment.

post synaptic ionotropic glutamate receptors. These

cl asses are usually referred to as AMPA and
Relate®ATBIiBMonD- aspartic acid (NVDA) receptors. AWPA

receptors nedi ate a vol tage i ndependent fast

excitatory p_ost-synaptic current (the fast EPSC),

This pg\tke]&ra%fa)ﬁcatlonpélziir%%et et' l())fgnseﬁt of priority of provisional application nos. U.S.

60/930,633, filed May 17, 2007 and U.S. 60/958,069, filed July 2, 2007, both of identical title
to the present application, each of which applications is incorporated by reference in its

entirety herein.

Backeround of the Invention

The release of glutamate at synapses at many sites in mammalian forebrain stimulates two
classes of postsynaptic ionotropic glutamate receptors. These classes are usually referred to as
AMPA and N-methyl-D-aspartic acid NMDA) receptors. AMPA receptors mediate a voltage
independent fast excitatory post-synaptic current (the fast EPSC), whereas NMDA receptors
generate a voltage-dependent, slow excitatory current. Studies carried out in slices of
hippocampus or cortex, indicate that the AMPA receptor mediated fast EPSC is generally the
dominant component by far at most glutamatergic synapses, and activation of AMPA

receptors is usually a prerequisite for NMDA receptors activation.
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generate a vol tage-dependent, slow excitatory current.
Studies carried out in slices of hippocanpus or
woCcRid/ fis963i ndi cate that the AMPA receptor nedi @cetisharioos271
EPSC is generally the dom nant conponent by far at
nost gl utamatergi c synapses, and activation of AMPA
receptors is usually a prerequisite for NVDA receptors
activation. AMPA receptors are expressed thr oughout t he
central nervous system These receptors are &g in
AMPAmegepte@mﬁmrS%sre%ﬁgovgmua@escsﬁté%lmesf%ﬁ Sysk§/8r 3 ngie receptors are
found ﬁle}g%l? Eéx?aéntrﬁt@orggﬁ I?heosf EiidTH fs oﬁ‘ﬂ%@&fﬂéﬁ ZPOLRE 0P the major
i ppocanpus, Re strl conpl e as reporte
synaptieyzolvbetiigpocimpak,, anldnn lﬂneaétnatﬁaammleh aSZépoIGG-by(Monaghan etal.,

i ot S S B e e 1 2L Lt s

structuPdsQ &g;?rﬁfesccﬁﬁhgl 'bgriék}%g al- {6t Y‘&Egsgg {)IQ)"VIJH 0 Si5sRA RS for

ehavi ors recep ors ne late transm ssi on
hi gherJdﬁddrfb@BevmfsaThum AP Akscepesparediabd earfsarisstorhimsthosefbrain networks
nitive activities. I.n additjon, Al\/PArece(thors are

respongf fes 3 st of EBifiNG AEgiBFs I #riditiqro gYIRAgrepqpiors are expressed in
brain r%%gxqé fiat I% at:hg %fg,ur na”&hf{@ uﬁ&lrsﬁﬁé) ;! ghtr&fof%gﬂltuhg #Paarmann

aalr mann e emstry

et al, Jbudkrl dBNouro2RERry Flat: 18Bi%-1365$2009).s et forth above
drugs that nodul ate and t hereby enhance the
functlonlng of AMPA receptors could have significant

For the? r%eiqng S5t ffS%['l g \t/ee ldln%e%ttﬂﬁ (p(ﬁlligtg L Hefe é)gl%nﬁﬁt ce tRe functioning of

pl ra epr ession 1 n

AMPAp&eéﬁfa@QJoam e sBaeidant wfehtsatsr fpé 1Rl pﬂtﬂorﬁﬁmaé esweldhas
ot her means. Such drugs should also facilitate nenorﬁ q

reversad of cespingforyEstgraessinarindiced by phagnacelagicah sgentodich 2g gBiot

o8t SOl BRSO FBAk EGRmen

studies] 8&@sAhod¥REpGHRbySARRBA Cyldds BRITE ReSdareM BISICES 184H€1992),
i nducti on of | ong-term potentiation éLTP LTP is a

indicatg tlag |necr¢a$mgetag sizk of PREPAreespiprimestialsq Anspiie resppRssEy gnhances
the 1ndt Q gén {)( \/\g \{?m{ ﬁ(ptgrtlt attflo}ﬁ{uﬁﬁy i’[@ 199 ?a%he ﬁ%{e'ayé fn%h@ gtrélgth of

ccur brain ur|n

synapt@QﬂSﬂQMdeﬁattthbwﬁ fdperitite pigidlogicdl Iaeﬂvlqgoﬁd typ8 knd\M?tb occur in the
subtype of glutamate receptors facilitate the

brain dupggdearengof LTP and the acquisition of |earned tasks
as neasured by a nunber

Compounds that enhance the functioning of the AMPA subtype of glutamate receptors
facilitate the induction of LTP and the acquisition of learned tasks as measured by a number
of paradigms. See, for example, Granger et al., Synapse 15:326-329 (1993); Staubli et al.,
PNAS 91:777-781 (1994); Arai et al., Brain Res. 638:343-346 (1994); Staubli et al., PNAS
91:11158-11162 (1994); Shors et al., Neurosci. Let. 186:153-156 (1995); Larson et al., J.
Neurosci. 15:8023-8030 (1995); Granger et al., Synapse 22:332-337 (1996); Arai et al., JPET
278:627- 638 (1996); Lynch et al., Internat. Clin. Psychopharm. 11:13-19 (1996); Lynch et
al., Exp. Neurology 145:89-92 (1997); Ingvar et al., Exp. Neurology 146:553-559 (1997);
Hampson, et al., J. Neurosci. 18:2748-2763 (1998); Porrino et al., PLoS Biol 3(9): 1-14
(2006) and Lynch and Rogers, US Patent 5,747,492. There is a considerable body of evidence
showing that LTP is the substrate of memory. For example, compounds that block LTP
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of paradigns. See, for exanple, G anger et al.
Synapse 15:326-329 (1993); Staubli et al., PNAS

woSbos/4gec681 (1994); Arai et al., Brain Res. 63@TAk3003406271
(1994); Staubli et al, PNAS 91:11158-11162 (1994);

Shors et al., Neurosci. Let. 186:153-156 (1995);

Larson et aI J. Neurosci. 15:8023-8030 s1995)
interfecer ety aremary @mmna@g@@iﬁ 3udeatm dugs it dFunt leanigg in humans
antago%lggglﬁg%%.m 1;@1%0 P} gs (%)Q Sigt E;ln%?{T & ]Fﬁ{c&xﬁem%saence 49: 1-6

' R 8% Bdudet 99D in Hipidéanpas thal ﬁm LTP ted b

“99”?2%%@“%8‘&11 ™ ) el o 1y F generated by
high friguenos stimulb8pf TWaH BR0E a1 9983ncePdBriioRs-1607 é2006)mrz§l9

Bi ol 3(9) 2006) and Lynch a ers, Pat
mechawswkat@@ntwﬁ ‘é“%in%ﬂ??él?ﬁ%‘F‘QBWe&%tgﬁ‘gST g H13:1141-

ShidPEI M/ findiRg th

U BT 8 AN i 1
treatméms withiaqrositiveaiMiPel-type ghdamactreneptod mmblattcbra'@stdres rstqbthzatlon of

v L L S0 DRI RELASGNES 119 3 AELLIRBL) Ol s 000

49: 1-6 (1992). Learni ng a si npl e task |nduces LTP in
hi ppocanpus that occludes LTP generated by high
Drugs fhae qmlmncgthetﬁmuicmnmgnf the\MP Ackeeptor ghn efedtivglyereverse opioid- and

s LR AR 2O0EIL S5 TETAR STl TRLILLDS (oo
al, Améci&ﬁpfo%rr%li [f gie;ﬁ;lutor]y]zf%i €1R08)0are Wedddifd) '1%%38&—1391 (2006).

nportance the freld of learning is the finding
TherefbfeaheSerdrugwmay be atafelnh previentingopesensingopiiviAnduced respiratory
gl ut anat e _recept or, mf‘)dul at or resto&es stahilizatio

deprespiga and s lergige other WO&&?SBH&@@G SPRFSHNING AR Sg aife use and
s Bl s RSO PR 0o AR R e

neurot@phRCrattés dte irty&iss® withirdpdeifia beaib agdiorisu lAatseeh I‘pdttmedtlon of
respiratory depression wthout reversing the_ anal gesic

AMPA @gmws@nemnbﬁemoéulat%ﬁhas Ragn fowngtadncredse igvhy ofdieyrgrophins,

partlcu%ﬁg'r 'éfll&r %t%'ﬁ% ggﬁrgtr % %crt]of 011%61\;1:1 3§e%higo§ %}ax{lﬁgoﬁguterbom et al.,

preve

J. Neufo@yzewstml @000); G4 ep@zedj SeBdlbﬂt&i,@B(w@epﬁﬁﬁﬂdoﬁﬂ eaad JPET
for alleviating other fornms of respi rato% 1 lﬁres& on
€1t

307: 2917n105L(dpa@ sediMackewinkeeratle Nelrapartsrotesy {(#942). Other
s BRI ERTE PR Y 53R B Pl o
diseas& F)&fe‘nﬁbﬁ Defigit mype@k:ﬁnlsy DA%rdd (ADHI), iitisng tFragileoX Syndrome, and
Rett Syndrome (RTT).. See, for example, O'Neill, et al., Eur. J. Pharmacol. 486:163-174
(2004); Kent, et al., Mol. Psychiatry 10:939-943 (2005); Riikonen, et al., J. Child Neurol.
18:693-697 (2003) and Chang, et al., Neuron 49:341-348 (2006). Thus, AMPA receptor
potentiators may be useful for the treatment of these, as well as other, neurological diseases

that are the result of a glutamatergic imbalance or a deficit in neurotrophic factors.

A prototype for a compound that selectively facilitates the AMPA receptor has been described
by Ito et al., J. Physiol. 424:533-543 (1990). These authors found that the nootropic drug
aniracetam (N-anisoyl-2-pyrrolidinone) increases currents mediated by brain AMPA receptors

expressed in Xenopus oocytes without affecting responses by y-aminobutyric acid (GABA),
3
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AVPA receptor function by nodul ators has been found to
i ncrease | evels of neurotrophins, particularly brain
woaessiMe@zneur ot rophi ¢ factor, or BDNF. See, f@UT/US2008/006271

exanpl e, Lauterborn, et al., J. Neurosci. 20:8-21

(2000); @&ll, et al., U S Patent 6,030, 968,

Lauterborn, et al., JPET 307:297-305 (.2003&; and.
kainic ibidk B )akr, NMD Alrecepidas lofisianrod @viraggian gito slices of hopeyampus was

O her spudies, have linked BDNF | evels to . a,nunber. of . .
also g B1-DBHEET o ST B i B e YR RSN L WTREH efrin resting
membfg&% ?)gtgrﬁe?@es[)q{ hdsisincENRER 8Gifirvieti ¥hdPafRAGSIm EAIARYs synaptic

Fragi l e- X Syndronme, and Rett Syndrone (RIT).
responS&eat séwdralesttasiyl lepp&dahgiuk) andehatat haskereffegt oPhdMirersteptor

oS L O L PR -
Pocam%’gf)gé)%%%ééig&ﬁ) and Chang, et al, Neuron 49: 341-348

A receptor potentiators may be useful
for the treatnment of these, as well as other,
~ neurol ogical diseases that are the result of a ,
Aniracglam hasshasn dpend tathay e ae exteemely aurd enset prd washoyt-ragg sae be applied

factors. A pr > i vel
o G TR P
behavibilyeele¥hnt drugMy$iabdtam4idds pdSerh4SverdlaBvankhgeschowever. The

~authors found that the nootropic drug aniracetam
periphengl adiningspration g prigacedhis O} likely te ydlenes pramfeeeptors. The drug

' by brai.n AMPA LA X
works 5 A58, R B LB OB T B RR SS90, bk Somera
to anisd9i-GABHBAowkak Pérgpleal ddfrfdibtrativn iNWdMhane (@pénai snd Zanetti, J.

I nfusion of aniracetaminto slices of hi ppocanpus_was
Chrongitegy. SHEINT-H06 61996)a rﬁheamtybqlﬁ@;ra@&%l-m@p 5ih2g begn fogad to have
oo B30 O F BltgbIB R0} Aol A TRt on

plethoR b f ARGURIIRARKNTRRS a8Y BrddYiriafic tASHO NS &% brainSWHRh@hakes uncertain
sites in hippocanpus, and that 1t has no effect on

the meNivDAsm e epy oleimestitharapdutipdagteffatts S¢stendxiampds, Hamori, er al.,

Psychohi ol o 18:377-381 jag. et al,  Hi
Pharmgglaih diochen g Hetayty 1R300, e 2lre ilirachen.
61:68%88@Q@P?Wéﬁéh{u‘?ﬂ%d?ﬁi?ﬂiedEQP??Ph@%c%%h@%13-89‘(‘@99?;VSpignoli

e appli’ed repeatedly with no apparent lasting
and Pepbili,geidmavbll Blochen. Besivr 2ke1 485110873, Halt and Von Voigtlander,

behavi oral | y-rel evant drugs. _Anjracetam does present
Neuroglsyeiasplogy 3aehsd i 3d 96 98 id Yoshiptqdo ef al., J. Pharmacobiodyn.

10:730-735(1987).

A class of AMPA receptor-enhancing compounds that does not display the low potency and

inherent instability characteristic of aniracetam has been described (Lynch and Rogers, US

Patent 5,747,492). These compounds, termed "Ampakines"k, can be substituted benzamides
which include, for example, 6-(piperidin-1-ylcarbonyl)quinoxaline (CX516; Ampalex®).
Typically, they are chemically more stable than aniracetam and show improved bio-
availability. CX516 is active in animal tests used to detect efficacious drugs for the treatment
of memory disorders, schizophrenia, and depression. In three separate clinical trials, CX516

showed evidence for efficacy in improving various forms of human memory (Lynch et al.,
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peri pheral adm nistration of aniracetamis not |ikely
to influence brain receptors. The drug works only at
wotogdaagzcent rati ons (approx. | OCOOMV), and abeugtr/&R80sae271

the drug is converted to anisoyl-GAB A foll ow ng

peri pheral adm nistration in humans (CGuenzi and

Zanetti, J. Chromatogr. 530:397-406 (199%L
zmernarecﬁmoﬂ’sbfc/eophamzsbw 3-GRRL9N akyrishes af. ot 6rq4@%145e§% 92

vVity ni racet am. hi on to these issues,

(1997)6‘1%19’%%?5 ﬁé‘ﬁ? 881 @gg]é#gé?gfgg%a pl ethora of other

neurotransmtter and enzymatic targets in the braln

whi ch makes uncertain the nechani sm of an%lcla
Anothertedasa pé m@kem@be@fz@wmes,s@@ beemdiseagrad te hakp Ky hlgléiwtmty in

ar nacal ' 9
i DD PSS S A SRR ol B3 S ement
(Rogeﬂéﬁﬁ@ﬂﬂyﬁdl AUBIPHBAIARE36 EWI) THe siizticnecbdnzo38nesdite A8id
(1999); Splgnoll and Pepeu, Pharnmacol. Bi ochem Behav.

benzarmvle 49alogws witlodifferertizgoepton thodshetive pernextifgerom the flexible
b eggﬂénacology 26: 1573-1579(1987); and Yoshi noto et
enzanyde har macobi odyn. 10: 730- 735(1987). A cl ass of

AMPA r ecept or - enhanci ng conpounds t hat does not

di splay the | ow potency and inherent instabilit
Certaxmmsaut@n $ 83 benedxadidze koempouhdshaye deer Ewditp be S(gmfrc@htly and
s B Ao o i SR RSO SRS rer ADHD)
schlzo]\éﬁ}bﬁlla ahf ‘Ebg&qﬁon tlﬁﬁl p@é‘@@ﬁgl)fdlsclosed compounds in US 2002/0055508 and

(pi peridin-I-yl carbonyl’) qui noxal i ne (CX516; Anpal ex

US 2002/0099030i Thiks Ingw dlase pf & /é-desbstitated agidesr(® &splby signifigant activity

anirac roved b avai | ability. CX516
for enhagmas«fi‘égm ‘gﬁ’ieﬁ'ﬁﬂt?lggt?gc ﬁg@B lf 5H@PEEL ef fi caci ous
drugs for the treatnent of nenory disorders,
schi zophreni a, and depression. In three separate
clinical trials, CX516 showed ¢vi dence for efficacy in
i mprovi ng various forns o hu BN nenory (Lynch et
al,Internat. Ccin. P Ryt m m1‘3§-19 (1996); Lynch
et al, Exp. Neurol -92 (1997); Ingvar et al.
Exp. Neurology 146: 3 1997 ?. Anot her cl ass of
Anpaki nes, benzoxa2|nes has been di scovered to have
very high activity in in Yitro and in vivo nodels for
assessi ng tpe probability of producing cognition

101

Summ

The present invention includes, in one aspect, a compound as shown by structure I, and
described in Section II of the Detailed Description, which follows. Administration of
compounds of this class has been found to enhance AMPA mediated glutamatergic synaptic
responses and significantly improve the behavior of rodents in the d-amphetamine stimulated
locomotion assay. This behavioral assay has proven useful in assessing the efficacy of
neuroleptic drugs for the treatment of schizophrenia and ADHD. The compounds are
significantly and surprisingly more potent than previously described compounds in increasing
glutamatergic synaptic responses in vivo. This activity translates into pharmaceutical
compounds and corresponding methods of use, including treatment methods, which utilize

significantly lower concentrations of the present compounds compared to prior art

5
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(Rogers and Lynch; US Patent # 5,736,543). The
substituted benzoxazi nes are rigid benzam de anal ogues
worobd«dods3f erent recept or nodul ati ng properti epdm@iisieec271
flexi bl e benzam de, CX516. Certain substituted 2.1.3
benzoxadi azol e conpounds have been found to be
significantly and surprisingly nore potent in aninal
compositidak.s [roddditidre nbinpourdisfwidiin theygreseatinvention dinsarsttete improved
(ADHD), schi zophrenia and cognition th%n previgusly
pharmagokineis PEOREFHRS SORIRArsd v Itisprayispslysissested £1pognds and’have good
manﬂé%%éé&%?.OSO: This new class of . -disubstituted
S ) display significant activity for enhancing
AMPA nedi at ed gl utamateric synaptic responses. Summary
of the Invention The present jnvention jncludes, |

o’ N
The abaliy of dhsecomponndpahia ey eaton Fowrease AMALE figrFriof-medigjed responses
ks J5 0B e RSy O pf P SR R 4 i 8 e tcaming
of behaviassiepasichegionf glutachatareeethancteeabinpAonditibat mdvhich AMPA

gl utamatergi ¢.synaptic responses. and.signjfican
receptQIE T VBARSERUHIARE (hsse BreRtggefededyse Hémgvéﬁfﬁ ﬂé?}ﬁ%%y’ and

' . | i . ) i - | . )

ntandh LB pFBRERLAA0, ARk, Tl RETAMcRosbtniSur
regionslouigsreasy the hevels efatenemtopbic facthiszophr eni a and ADHD. The

conmpounds are significantly and surprisingly nore
pot ent than previously described conpounds in

In ano{}:ﬁf LGR% ﬂg.igxlféﬁtti%ﬂ'%ﬁ%@sca rﬁ%t;flg@ Ed.hr%é ﬁ§£91@ﬁteo°‘fld rﬂa?ﬁirﬁ’a‘i’iaxé Ssubj ect

s actiIvi y transl ates | armaceut i cal conpoun

sufferiaf Gro@0d hsigtnanpgrdie thalisogfor fiven a defidierdiyrig ther manae ot strength
nmet hods, which utilize significantly | ower
of excitaAESNRREES. O &0 B nubep PEAMRA £ensploth duch- BaRewary ¢f other

cognit v% ggléclng)i}% %1?3%0 %fré# O8¥ch o'ﬁdﬁl%g% g{ag/rﬁllsr?gc%g%g%%ﬁcm stided)

I iVenti on denbns

imbalaRB& N SaEkionEhiz6 piteMia F ktigSophRemfimitbebhtibr.pr evi ousl y
descri bed conmpounds and have good ora
bi oavail ability. The ability of the conpounds of the

R A Y e R e
depresJiBA $:12 a siilsj ket thaving Gdpitatiry dgpreditor, @amptisigg administering to the
subject an amount of a compound of the invention, the amount being sufficient to reduce or
inhibit respiratory depression. In one embodiment of the invention, the subject is a human.
In another embodiment, the subject is a mammal. Also claimed is a method for reducing or
inhibiting respiratory depression comprising administering to the subject an amount of a
compound of the invention in combination with an opioid analgesic; examples of such

opiates include but are not limited to, alfentanil and fentanyl.

In another aspect, the invention includes a method for reducing or inhibiting breathing -
related sleep disorders or sleep apnea in a subject having sleep apnea, comprising
administering to the subject an amount of a compound of the invention, the amount being

sufficient to reduce or inhibit the breathing related sleep disorder.

According to the methods, such a subject is treated with an effective amount of a compound
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of behavi ors dependent upon glutamate receptors,
treating conditions in which AVPA receptors, or
wOoRases Uutilizing these receptors, are reduged/uisi008/006271

nunbers or efficiency, and enhanci ng excitatory

synaptic activity in order to restore an inbal ance

bet ween brai n subregi ons or increase the |levels of

as showr by etroctphe I; afididésoribed i Seatioh Hesf thsPetiled l}escrtmioﬁnfdllowing, in

i ncludes a nethod for the treatnent of

a pharggeguiiealsaseeripble garies i hesn ppebethgt ehisdte ﬁlgd @a%?ﬁo?ftth% Hivention
will be%BmE n?c{% ;%Jlﬂﬁé}i GLD %eh rt]he:t ﬂaﬁ?ﬁfﬁl‘%&t‘tﬁ%%ﬁ d%% krbf e invention is

apses, er o
read 1nrdbﬁﬁmtﬁ6§w1t$1ttﬁ€laéobﬁipaﬂﬁﬁ@ﬁYanhg@t her cognitive
functions are inpaired. Such conditions may al so cause
a cortical/striatal inbalance, leading to

Demﬂgggizogpren¥& 3r sghlzophrenlforn1behaV|or hi anot her
i ncludes a nethod for reducing
or inhibiting respiratory depression in a subject
havi ng respiratory depression, conprising
L Defiaglieingi stering to the subject an amount of a conpound
of the invention, the anount being sufficient to
reduce or i nhi bit respiratory depression hi one
The te@islowBAle tHe fbNGwIng\BEUNi R unldle irklidaiteicdthérsvige. Duleaners not
anot her enbodi ment, the subject is a manmal . Al so

specifigally dafedl Serpimphishare biedrie dessanﬁs they PresaRt BIVentign have the same
e SRR B3 AERE ERELANC SOTRLL Rl REILSLAING i nd I8
conmbi nation with an opi oid anal gesi c; exanples of such
opi ates include but are not limted to, alfentanil and
The teef lkml" iis used harein toereferdpadelly sagated veqnavaient dicabieantaining
carbon alngélg rcfjgg{l)’ra&ler Ulﬁlcﬁ]gl orbe a@@ap@r%ﬁ cl?agn bo&%?c{l;@& Q?C)ﬁchc%ﬂrﬁﬁes of

S or's
alkyl gfduPSRreARBBF, eESNRI- bﬁtymﬁ il ﬁb&ﬁr@pymg—nidbh}tlb@p§u bj ect
an amount of a conpound of the invention, the anount
being sufficient to reduce or inhibit the br eat hi ng
rel at ed sl eep di sorder. According to the methods, such
The syﬁlbsum/g' éf‘ i 'sistuseditoedbsedibdaraik pithegtoup evignotha juration between the

onpoundas shown by structure |, and descri ed j )
two lingaEpresAIe A B thy g (R e araip sk i PIpsEer FPP otwfn & he ipteger of

n=0 19% {) gagé P&? ﬂe%né\ﬁglgf?% %ke%lu? 1§%I{-éﬁ5tent-.rhese and ot her

eatures nventi on

The term “cycloalkyl” is used herein to refer to a fully saturated monovalent radical
containing up to 8 carbons and hydrogen in a ring. Examples of cycloalkyl groups are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The term cycloalkyl, when
used in context, may also refer to a cycloalkyl group which contains a heteroatom B group

(heterocycle).

The term “bicycloalky!l” is used herein to refer to a fully saturated monovalent radical
containing up to 10 carbons and hydrogen in a bicyclic ring. Examples of bicycloalkyl
groups are bicyclo[2.2.2]octyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.3]nonyl and
bicylo[3.2.1]octyl.
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wi ||l beconme nore fully apparent when the foll ow ng
detail ed description of the invention is read in

WO00¥/14Bsd3i on wi th the acconpanying draw ngs. Peiraid2em/006271
Description of the Invention | . Definitions The terns

bel ow have the foll ow ng neani ngs unl ess indicated
ot herwi se. Other terns not specifically defined herein

The teif “IabaSyRl0dBEA & AsEEBGEINRE rétBetold RHSRAtuIdIdEMbhOVal A YAlical
the sane neaning given to those terns within the

contaigipgtpxe 18farbhas andﬂg@r@gentaméslemgkgem atem; iR atbheyclig ringTRyamples

[ d.herein.t 0
of aza@gy:ﬁ%a&? lﬁ?&f’ﬁoa\/mflﬁzlﬁf I aéab‘c cllol?o n? Og{ [ tr%gazgg{rcg&ﬁyza%gl octyl, 1-
azabich)E[208 EThepBNA- Mbi‘c@clﬁ‘?y qu?tﬁtaﬁ@ngizableﬁa[m 1fcanched
or cyclic. Exanples o yl groups are nethyl, ethyl,
n- butyl n- heptyl, |sopropyl 2-nmet hyl propyl. The

II M d b
rhe o Bt i Pl G R B P e b BPaBE fon e
hydrogfgﬁttﬁ‘éﬂc@ﬁﬁn{sgﬂ%)or B O Yite st TdinDsahfratddh, laid @8edh thipbe & sfréight chain,
he integer of n =0 is used to indicate that the

branchndbhyy@neEgamgps pEalkomy gxiups @rs cthathyd q—bmtqnylcy@p@tgnjdw "
herein to, refer t sat ur at ed
ISOPrOPI%Wg\%{F RENPI; %YQ}OPEBWP%IF%YI?@I‘%‘B@YO&‘% Yar bons and

hydrogen in a ring. Exanples of cycloal kyl groups are
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
The teny Ehudistpited” wilheeftrencn toysutmtinked alkylignoupsdinciuding cycloalkyl and

bieycIGalt it HURERG Sy o PSR Fie R BLYIE AP D tsimons

other reﬁle?lysﬁbé’cﬁhﬂl grodp% (é‘?e@aﬁﬁf(ﬁilk‘yﬂ SulforlRikyl)0 refers ¥ bie or more

sat urated nonoval ent radi cal containing up to 10

functianat poops Godtamyig fgenl-Srearbani atgros,ile? carhgn a@xsbioeearkyn atoms, 1-

3 carbcg% g &lso?-%k lrboclln\]ag%\ﬁfs );'a gi)rll?)i C%f%%l?gzgfz (?]rzl}]om %‘lngﬁdg carbon atoms,
etc. deﬁé&ﬁﬁg){lﬁbnzthékﬁ&tnyﬁenﬁhﬁhkﬁ hfB used adh sstifat kor H, sush S Sty

erein to refer to a fully saturated nonoval ent
contaimagifioal 18onattxindtogs ineluding Oyateatkyd mentamanghirdmoly@ warhed atoms,

aryl, s&las'tzlgu(t)g({s arylEl aC)r/? Laﬂogenbdl allgyfhglic)sr]%ig.,%l%g:pz{rr?ﬁo, thioamido cyano, nitro,
alkynyl, azido, hydroxy, alkoxy, alkoxyalkyl, amino, alkyl and dialkyl-amino, acylamino,
acyloxy, aryloxy, aryloxyalkyl, carboxyalkyl, carboxamido, thio, thioethers, both saturated
and unsaturated cyclic hydrocarbons, heterocycles and the like, or as otherwise described

herein (see the term “substituted” hereinbelow).

The term "aryl" refers to a substituted or unsubstituted monovalent aromatic radical having a
single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Other examples include
heterocyclic aromatic ring groups having one or more nitrogen, oxygen, or sulfur atoms in the
ring, such as oxazolyl, isoxazolyl, pyrazolyl, thiazolyl, thiadiazolyl, tetrazolyl, pyridazinyl,
pyrimidyl, benzofuryl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolyl,
isoquinolyl, imidazolyl, furyl, pyrrolyl, pyridyl, thienyl and indolyl. Thus, the term “aryl”

subsumes the term “heteroaryl” as such terms are used in context.

The term “substituted” as used in the term “substituted aryl, substituted aromatic, substituted
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of azabi cycl oal kyl groups a include
| -azabicycl o[ 2. 2. 2] octyl, 2-azabicyclo[2.2.2]octyl, 1-
woeRedieyel of 2. 2. 1] heptyl, 2-azabi cycl of 2. 2. 1] henyyd20e8nd6271
| -azabicylo[3.2.1]octyl. The term "al kenyl" is used
herein to refer to a nonoval ent radical containing
carbon and hydrogen that contains one or two sites of
heterodiyl; sa$uhsatu|t@irhet%m@roma|tlch hmyn bignifies thahogh or EIRE] Fubstituents may
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not pre% 5t tROBSThFEMId frémd th&@i%ﬂfn%rh‘é lagdofitiafn @f MPAH@@@W'ﬁmctlon

e term "substituted" with reference to "substituted
Exampédslofistib sgrtumpssth@t mey bel pregentye Ia@albstwte@\ ALPnEAticyos hetgrgagomatic

gro , II ed al ken OHPS, d y It d
sroun SR s B St Sl s ECE RS REB R e
heterod#{10 b'lﬂfstiﬁﬂecgarfyl ST IRsatyK Walogshl] dyahy, |rﬂt|rdf,)drﬁldo (&tidhally Substituted
one or nore functional groups (containing from 1-8

with orcramttmm Gironslkyhgrpupsr thinamide ﬂ@tlomal@’ substigtedaw ighgne qr twp Ci-C;

oo B R B3 ot BE ) SR meBp e BRI PR GFC oy
(C,-Cs} 5'1?(0)?%1’1%}11' érﬁﬁﬂt C ) GlkyRagd Qﬁlﬁ%l amid, $0PEY) doytagniher(GHhCy)

such as a contalnln% from 1-8 carbon at ons
t

kyl
acyloxy,recylogy.((§ 1 €3¢ byddplkyt ¢at-&i hearboxyalml, Farboxamiston thie.dfs-Cr)

thioeth%%{%@thssgt%ggtiecﬁ %&ggns%%té% %¥h$)§2’ai§g§(ﬂ'§é‘%§ggﬂs’ (?#é%l heterocycles
and th@ﬂ IE%Y rIYis’ ﬁilgt ea'&M@Tﬂ?&ys’ubﬁﬁt{Sémy dls@ﬂog&f(ﬂéélh)fﬁay BBnB&ves be

kyl -am no, acyl am no, acyl oxy, "aryl oxy,
subﬁnmmgloxyalkyl car boxyal kyl , carboxam do, thio,
t hi oet hers, both saturated and unsaturated cyclic
hydr ocar bons, heterocycles and the |ike, or as

"Heterﬁéé}rager' \rél% Zﬁ%g\tb@?{f% cPeeld®h 8 'cgrb(aéﬁﬁ'lctrﬂ% WEEBn o RS hidré E&8on atoms

e term™aryl " refers to a substituted
have béun replavdibwvith shedr nmml«eiéxemtorra;r(upm 6 atanasup 46 4 latonsz g, A or 3

single ring (e. enyl I d d
o)t i Y S B SRR DR o

limited}b Pk Eﬂl&lné' ﬁﬁfép&o%\\@llﬁg tﬁf&)?nd?f)hcﬂﬁfeep Ebfa&ﬁge@trahydrofuran
oxygen, or ur atoms in the ring, such as oxazolyl,

tetra.hy'tiﬁipyﬁmoiz-){iyrrohyrmﬂql dyValerohiceang|dyvalerbhuctooic and Ryketopiperazine.
tetrazolyl, pyridazinyl, pyrimdyl, benzofuryl,
benzot hi enyl, benzi m dazol yl, benzoxazol yl,

The tetpf n&l%gmu%q{dérocﬁm”qg%gé to a heterocycle as just described that contains one

or more functional groups such as lower alkyl, acyl, aryl, cyano, halogen, amido, thioamido,
azido, hydroxy, alkoxy, alkoxyalkyl, amino, alkyl and dialkyl-amino, acylamino, acyloxy,
aryloxy, aryloxyalkyl, carboxyalkyl, carboxamido, thio, thioethers, both saturated and

unsaturated cyclic hydrocarbons, heterocycles and the like, as otherwise described herein.

The term “compound” is used herein to refer to any specific chemical compound disclosed
herein. Within its use in context, the term generally refers to a single compound, but in
certain instances may also refer to stereoisomers and/or optical isomers (including
enantiopure compounds, enantiomerically enriched compounds and racemic mixtures) of

disclosed compounds.
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i soqui nolyl, imdazolyl, furyl, pyrrolyl, pyridyl,
thienyl and indolyl. Thus, the term"aryl" subsunes
wol206s/1489¢3 " het eroaryl " as such terms are used pcm/US2008/006271
context. The term "substituted" as used in the term
"substituted aryl, substituted aromatic,
substi tut edheteroaryl, or substituted het eroaronmati c
The terheYeffcotisé gmbhntd sefetsdo thenamamt pHa eclscied EomPRUNd rfaynwg Tthat is

used Wﬁhglstgg téﬂ*&é’?t' aianenehEe st s Rl RL T oAb
enhanc%% 415 %rfﬁa%)ﬂg ?ésggﬁgeﬁ@ el@@fg nlgélj%g{}% ﬁ%cﬁ?tg@tE%tNat@AmThe precise

amounbésed rvelﬂmty d¢peadimghpdn thﬁ Edtiand ametripound s¢letted aad Iﬁfmittmﬂed use,
group include, but are not limted to

the age(a@d mght&;f@ﬁp subQ h-reue %@lemsatfa}non it s&f:ggﬁs]lncﬁllémg e duration
! #8@ase of the
o MBS B R ARy BMRCBc o
treatméﬁt oEZ caﬂldwbn gr dispssk statd)ian affedo/e(anmumomethatyamm wihiql is@sed to
one or two G -C7 alk roups), azido, (C2-C7)

effec“‘éﬂllkﬁfﬁ%the paticeln condianoq %ea?eeSt ®, CF3), hydroxy,

(G -Cr) alkoxy, (C2-C8) alkoxyalkyl, amno, (G -C7)

al kyl and di al kyl am no, (C -C7) acylan1no (Gg-Cc
The terat Yploxmyacemtighlbxaccetable @zt)near refer yoad bartier ¢rEixcipignt which is not

e SRR ARSI o e A e
ex01plc!?1¥sdz[rg %@%}&ﬁ@& at %9%?1%’ E Retghen ﬁ'll '§&nffstohs PhhinkReutidal S8iences.”

ot e at eac he substl uents di scl osed herein
may thensel ves be substituted. "Heterocycle" or
"hetero;%;llc" refers to a carbocycljc ring, wherei

A "phagnaceyiticaiy cceptablesalit o Hae cpRBRY ﬁp%ht%g h%etcr?n&ﬁpép lated in
the curéen(t) ETI‘PV%?IUF ehe )[n? %%L@m‘nli' Ral Ha\ﬁn LOWmtet Rort Sh ﬂlof’éaﬂf@sam% such as

as n| roge oxygen or su

chlorideXsonlies iedidbeuEnecytfies nitad, udﬁte phusphate, andtthe liké,tordn organic
to, plperldlne pyrrolidine, phollne

anion subh esra¢atdte] Malenatp] HEWVES, MEQ plmf:tw dWparads. Gingamate, tosylate, and the

lik t et rahydr opyran, 2- pyrrolldlnone d- val erol act am

€ d-val erol act one and 2- ket opi perazine. The term

"substituted heterocycle"” refers to a heterocycle as

just described that contains one or nore functigna

The teqyn Spasisns Lk sely eq:tBWelpsegnlp(rppgh% g}e spgcfl(/ipatlc@ytg rgl@scnbe an animal,
nldo ;
generagy B 8@@% ’ anm. ﬁ AC?%%? huﬁ'xé.h,gt:a grlE%yx? Erg%tn}{lneg?blkl@éXﬂ’lth the

compodfidd &boRthosAidnk @¥dording to the present invention is provided. For treatment or
use with/or of those conditions or disease states which are specific for a specific animal
(especially, for example, a human subject or patient), the term patient or subject refers to that

particular animal.

The term “‘sensory motor problems” is used to describe a problem which arises in a patient or
subject from the inability to integrate external information derived from the five known
senses in such a way as to direct appropriate physical responses involving movement and

action.

The term “cognitive task” or “cognitive function” is used to describe an endeavor or process
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aryl oxy, aryl oxyal kyl, carboxyal kyl, carboxam do,
thio, thioethers, both saturated and unsaturated
wOCKed/148093ydr ocar bons, heterocycl es and the |i lper/@&2008/006271

ot herw se descri bed herein. The term "conmpound" is

used herein to refer to any specific chem cal conpound

di scl osed herein. Wthin its use in context, the term
by a pagiencomdubject Shtinyotves thosighigirdnowring (e divense functicas oAithe

I nst ances also refer to e oners_.and/ or
associgi v ORices Qb HEBr I thd PEGT A b PR AL SIS SRR R o
approx‘?ﬂllg{ébL @5‘% roT ﬁﬁ Ihbbhaﬁ Bidif fSsheS AEREYHIASLREr A@ERBT the information

re di scl osed conpounds. The term "effective

procesangmhiﬁt"goesecﬁrebetwbm semeoryrippiitand indos@itpwt Ede dldﬁi[f»@ dwrrtiohs of the

i et 0 T I RSSO s e procss by

which %acrgﬁ{eetn ktnSwﬁ(/EQ RCR. SEILEAVIRS ATy rdetﬁhic@lld'r %ﬁﬁ%ﬂfsere*éﬁgmzmg

I ncreasing A receptor activity.” The precise anoun

and idéiEgingithdse veléwand etpﬁﬂhhs fiepturpoand planpiag tind Ed&}mrlenmng dleI@Sponse

selected and its intended use, the ag and
are somee Sharesepses b bt MGG i the BRBAY BEE Bt Felated to
Jncludlng the duration of its use, but may be easily
det er mi ned by routine experinmentation. In the case of
the treatnent of a condition or di sease state, an
effective anpunt is that _anpunt which is used

t .
The tern  Bigin REVOrK g ysed tadesraibe;ditiergnt agiagmic | gRSIgRS ﬂ%o thg hrain that
commt?ﬁl?'c{tg with BhelafbiRer QBQH(Q%%Q&& fa vlltX/ cﬁ%@%ﬁﬁt{]eﬁs carrier”
to a carrier I pI ent I's not
unacceptably toxic to the subject to V\,hl chit is

d t d. Ph I
The teg»p mAg/léé@%ogg@r %;rrga ,tfggﬁgégc;gét%@ }(R:ygl;eeﬁsnt%llg %XS%IHP | r%re]rtn ranes,

v 5 A, MR 4 0688 st o e
AMPA:emp@uﬁtﬁlmossiﬁydraﬁyishﬁsmypmoaamlqtrephom dchB), ButmoeNMDA.
invention, is an amoni um salt having as counter ion
an i norgani c ani on such as chloride, brom de, iodide,
sulfite,

fat
The tell'sqlmj h%’?ctltgFo%WPﬁeaﬁF 8se [ {0 61%3%3)8% I El dell épﬁ) %H)IH%E g’hl(ﬁlnl%letapeeof a

chemiddY Hé‘é%n%er B SR &ﬂ%ﬁsesfd@ﬁﬁﬁﬁiﬁmn%f 'ﬁlﬁ@éﬂéxﬁal rhélﬁbfa@b @f the other
and the liKe. The term"patient" or "subject" is used

cell. Anfexcitagbryusynapise dsgpeibies i pastsymptiondage which kas agayersdl potential that

is more positive than the threshold potential and consequently, in such a synapse, a

cognit

neurotransmitter increases the probability that an excitatory post synaptic potential will result
(a neuron will fire producing an action potential). Reversal potentials and threshold potentials
determine postsynaptic excitation and inhibition. If the reversal potential for a post synaptic
potential (“PSP”) is more positive than the action potential threshold, the effect of a
transmitter is excitatory and produces an excitatory post synaptic potential (“EPSP”) and the
firing of an action potential by the neuron. If the reversal potential for a post synaptic
potential is more negative than the action potential threshold, the transmitter is inhibitory and
may generate inhibitory post synaptic potentials (IPSP), thus reducing the likelihood that a
synapse will fire an action potential. The general rule for postsynaptic action is: if the reversal
potential is more positive than threshold, excitation results; inhibition occurs if the reversal
potential is more negative than threshold. See, for example, Chapter 7, NEUROSCIENCE,

11
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generally a manmmal i an ani mal, including a human, to
whom treatnment or use with the conpounds or
WOQ0eisAsdei ons according to the present invent ipof/uis3008/006271
provi ded. For treatnment or use with/or of those
conditions or disease states which are specific for a
specific animal (especially, for exanple, a human
edited 5YDjaBEPuREs, [SaddueNAlsocidies, Irl,'Bupdériad; MX 19903] ect
refers to that particular animal. The term "sensory
notor problens” is used to describe a problem which
The teih “iotor thsk® i Qsteldq{)] 'ﬂe&?ibg lzmjeﬁ(%avf){ ard gf PQ@Q‘( bt E%J £Q that
integrate external Information derive ? omthe frve
involvédenera@itoe actich. such a way as to direct appropriate
physi cal responses invol ving novenent and action. The
term"cognitive task"™ or "cognitive function" is used
“ R :
The tegf SESH TR CARETY Bhscibe B LR Rnb 6 Bty B devoting
attentidrufcdensory igfutd. he associ ation cortices of the parietal
tenporal and frontal |obes, which account for
approximately 75% of all hunman brain tissue, are
responsi: bl L5 i pf [ : '
The teff SBAABHERSROBE; (EER B0l BoBhiFie PRcBRARTRL SBl as o
conseqiBfcedd (MBE Beedsél OE ENeial GheskifzestsOfiodticr 061l 0dthtvigels itds & close
often referred to as cognition, which literally means
contact. he process by which we cone to know the worl d.
Selectively attending to a particul ar stinulus,
recogni zing and identifying these rel evant stinulus
The tefn§ 8h{HoRfut@Aste it AEGH dMGb N8 uSARSE Idetible Ak tdtH 6r EQRINWISA which
are some of the processes or abilities nediated by the
transmfnsivarmgdiatied bydglutemate dor relasgdekcitatopngnino asifls) wHedyced e below
“brain.networ.k" is.usegd.to .descri diff.ere .
normal Gy S RGgn clidfy S ok P P s iR g posseppetc
receptd?8CandRé BSdnivd Gf dHABN&Y RAdrhlCo Adsk Yedeptodd. Thehapaint of the
cells. The term"AMPA receptor"” refers to an aggregate
hypoglofanpatergisi cenditionngiraducesbensithiombpeh swnapiip cemen| It 69 arise from any

of the @?%thbigvg B%Qt%g I%E}%%ﬁ%trf gr%%srntligel Wl{d?t?o%siorll diBRRVRES Jvﬁich I'A?e

considérel 'h?p@%ixﬁﬁra&réﬂ @bAdiYiohs 4RE WNich 4an BO¥aAed asing fHeddngpounds,
, u

acid t not NMDA.

compositions and methods according to the present invention include, for example, loss of
memory, dementia, depression, attention disorders, sexual dysfunction, movement disorders,
including Parkinson’s disease, schizophrenia or schizophreniform behavior, memory and
learning disorders, including those disorders which result from aging, trauma, stroke and
neurodegenerative disorders, such as those associated with drug-induced states, neurotoxic
agents, Alzheimer’s disease and aging, respiratory depression and sleep apnea. These

conditions are readily recognized and diagnosed by those of ordinary skill in the art.

The term “cortico-striatal imbalance” is used to describe a state in which the balance of

neuronal activities in the interconnected cortex and underlying striatal complex deviates from
that normally found. 'Activity' can be assessed by electrical recording or molecular biological
techniques. Imbalance can be established by applying these measures to the two structures or

by functional (behavioral or physiological) criteria.
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The term "excitatory synapse" is used to describe a
cell-cell junction at which rel ease of a chem cal
womesenaar by one cell causes depol ari zati on @lciito00s/006271
external nmenbrane of the other cell. An excitatory
synapse descri bes a postsynaptic neuron which has a
reversal potential that is nore positive than the
threshol d potential and consequently, in such a
synapse, a. neurptransmt.ter iL,ncreas t 'y il
The tery a‘%f?e&HV% ispdst ofty "E)‘?%jt‘}‘§(§7fji%\rpt '6%0“3’8? gnr?télaglfmlv(\)ngl r eéég ot
elation&@o@&y' ol hdd {dntifuly RYBRE R ARe@ed irdpacPof £8irésaful life event, or
eversal potentials and’threshold potentials determ ne
arises qadsgaonalyt As uesdchdrain] tn temd “dffelating disepder”| gmirpees all types of mood

. reversal_potential for a post s C '
aisoraqes pgyrip & o fos sgespfn DRbge SR esh MRkl Fgprial
Disord¥, $51oh HaitoR]DSM €04, pafesBi7tBNSMI tter is excitatory
and produces an excitatory post synaptic potentia
("EPSP") and the firing of an action potential by the

neyron. Jf the reversal potential . 1a: RO [
mhe el R enk e TS S DR A R
psychdsfdl EsiRkdizeli B ol digdr8é ih Y thirkindprobissey, yudhinat delysions and
generate inhibitory post synaptic potentials (I|PSP)
hallucititissy adiitenyivereithdriwal qfdg@ indiyidual’ sgpigegst oy qtherrnepple and the
. an tion, potential..The .general r . f ki
ousia o35 P RS8R oL enR LBt et S BgRAT BB e
group 5?@%&”@&69{% Gath€thhd 2@ Rty laha distiAbiidH fsirpdtieebwisn reactive
i the reversal potential is nbre negative than
and prédesesdhidophreSizs, A asedecheaeip) the te@hmgrhizopirenia or “schizophreniform”

NEUROSCI ENCEedi t ed by e Purves, Sinauer Associ at.es,
embraqen il s pA ST ATRITCTNA, (1 BNE AL AL RSB0 Rl A GRa PIC

. used t i he, . : : . .
o SRR PR L e i
pseuddh@tﬁxfo@ie @&m%plﬁ%_ﬁk,"reﬁdifvlegeldzcbp‘hrdﬁs,mimpb sahizaplirebiy, and related

patient or subject of devoting attentjop to se .
pschatmpipeste st At bue v PR iRty
' ncr | . vsi.cal . . .

SRR G2 e bl St oo
diagno@étbﬁd’llfg glﬁ&élinewietthbmﬁe_d fn,ifor d:)_sarr:lpie,dl)iggiaosag wndé'mtislﬁhJ Manual of
MentahDigprdas. Foduh Eeorcmoan 1§ RE Ao o3 1, 45885, 118598756336, 205 30,

295.40, 295.60, 295.70, 295.90, 297.1, 297.3, 298.8.

The term “brain function” is used to describe the combined tasks of perceiving, integrating,

filtering and responding to external stimuli and internal motivational processes.

The term “impaired” is used to describe a function working at a level that is less than normal.
Impaired functions can be significantly impacted such that a function is barely being carried
out, is virtually non-existent or is working in a fashion that is significantly less than normal.
Impaired functions may also be sub-optimal. The impairment of function will vary in severity

from patient to patient and the condition to be treated.

The term "respiratory depression"” as used herein refers to a variety of conditions characterized

13
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transm ssion nedi ated by glutamate (or rel ated
excitatory amno acids) is reduced to bel ow nor nal
wol 2ve2143963Tr ansmi ssi on consi sts of the rel ease pofr/us2008/006271
gl utamate, binding to post synaptic receptors, and the
openi ng of channels integral to those receptors. The
end point of the hypoglutamatergic condition is
by reduced wespiratorg ifitequency apd stspggtempdiice towransaitand |spingmotr ingwrons.

m any of the three ab ot ed
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| sease ing, res ory epreSS|on
blood ény@es katamtiapnid sthe bramsencamtkiricontnslliag braatanig Blyuts down there's no

e B S B AL et B R S
breathltngtr vé(t(’; &b Hﬁly%na tugtglgtr%r% WY Gietshep Rakik r@l?stl%t:tﬁ@élé%nea is

les rn th rconnected cortex and underlying
characﬁehlze(ﬁbﬁkepetmpé pauseein latabingrdonng kizep doe trathe pbstouetidn and/or

"Activity' can be ssess d by electrlc I ec rdln or
collapsetdecprpier Birypb and fllopeed iy asekening 4 BiratbecRfsyathny effor

(mnnn&%%@g%g?%g&ngﬁggféxkgg t hese neasures to the two

ncti onal (behaV|oraI or
phy5|olog|cal) criteria.The term"affective disorder
or "nmood di sorder"” describes the condition wh

The tergm dprosdrusr aSemS@fi |h@w1m tefery & pnetabolipally 1ahide é%{h\tailﬁa that is
pharm%clp){oa%ni:aglté/ 1n%c§1 g%n &R ?ﬁn ngt tRat 34 Fa@?cﬁ& %%&Ho{hge&}ﬁ%m or

use her

animal Jﬁisfnﬁﬁtbl Mﬂmﬁxhﬁ&ﬂ@@éall}edﬂﬂﬁ/am Fxlhmipyas@F ped-diageds used herein
sorders as described in, for exanple, D agnostlc and

includesbuttin opive awbmmrl t@fwlmﬁ mhcebl@o?sa@r@m%\msm hidroxylon
contauﬁg%aqotl%aea opgl% enva %c{ : gnﬁné c;nr%nﬁ%rﬂl g%gﬁgl#htaestelrssorf amides

escrl ype o
include, but are not limited to those formed from substituted or un-substituted natural or un-

natural amino acids.

The term “co-administration” or “combination therapy” is used to describe a therapy in which
at least two active compounds in effective amounts are used to treat a disease state or
condition as otherwise described herein at the same time. Although the term co-
administration preferably includes the administration of two active compounds to the patient
at the same time, it is not necessary that the compounds be administered to the patient at the
same time, although effective amounts of the individual compounds will be present in the

patient at the same time.
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psychosi s, characterized by a disorder in the thinking
processes, such as delusions and hal | uci nati ons, and
woesisansiege W t hdrawal of the individual's inteteais2d08008271
ot her people and the outside world, and the investnent
of it in his or her own. Schizophrenia is now
considered a group of nental disorders rather than a
II. Corspawnide oftiteiRrgsenphnyentiiant i ncti on i s nade bet ween
reacti ve and process schi zophrenias. As used herein,
the term schi zophrenia or "schizophrenifornt enbraces
The pr@éelnt IvBESorPEs dBehied GRYNE RbFoct, itH cbiPbEls habinbak@pnpperty of
schi zophreni a, catatonic schi zophrenia, hebephrenic
enhansoh AMPA rereptor fluztiont Tlsesh iapogshmpavinds thnm;glg@tructure I, below:
schi zophreni a, pseudoneurotic schizophrenia, reactive
schi zophreni a, sinple schizophrenia, and rel ated
psychotic disorders whiclhFare simlar to

schi zophreni a, but w§|ch re not essarily diagnosed
as schi zophreni gN rgn a and ot her
psychoti c dlsomder may be Mi agn uBi ng gui del i nes

establ i shed in, “{or~exdnpl &) Exagnostlc and
Statistical Manual of Mental Di sorders, Fourth Edition
(DSM V) Sections 293.81; 293.82, 295.10, 295. 20,
295. 30, 295.40, 295.60, 295.70, 295.90, 297.1, 297.3,
298.8. The term"brain function" is used to describe

whereihhe conbi ned tasks of perceiving, integrating,
filtering and respondi ng to external stinuli and

W is ok ety mﬂfurnmUMHpnal processes. The t er m "1 nmpai r ed"
is_used to des r u i on wor Ki.n | ev t hat

X, Y and g% denenfonty seireiSd it P @b rorpa g gE Ck.

Whmeﬁ}gnlflcantly i npacted such that a functlon i's barely
bei ng carried out, |s V|rtuaIIy non- exi stent or

R is HydBrkiGig-H, RCN, £46hi @R B8R, RS}, gh {Gclianehedicsaig- hrmglped alkyl,
normal . Inpaired functions may al so be sub-optimal .

which Ty bierqesubstédutedatr stbsitetedn wii |l vary in severity from

h gatlent to patient and the condition to be treated.
w eI'elhe term“"respiratory depression" as used herein
'is H,eEC§IG, biAnéhedasril Brafdhe@ QNG Whaths b e aalsabstaa@r substituted,

reduced respiratory frequency and inspiratory drive to

F=06Fgnhi al and spinal notor neurons. Specifically,
respiratory depression refers to conditions where the

Alis Hn@rd e 1 &ioybrareehed or yatbigicked akyb vdxumay bﬁuwgbﬁtw&% Py

hyt hm generating activity does not res
substltg@éuﬁﬂ tibEyched ar gn—branched alkenyl, which ma e un substltuted or

substituted, -Cy-Cg branched or un-branched alkynyl, which may be un-substituted or
substituted, -C3-C7 cycloalkyl which may be un-substituted or substituted, -C3-C7

alkylcycloalkyl which may be un-substituted or substituted, aryl or heterocycle which may be
un-substituted or substituted, alkylaryl which may be un-substituted or substituted,
alkylheterocycle which may be un-substituted or substituted

n=0,1,2,3,4,5,o0r6;

@ is a -C3-C7 cycloalkyl, which may be un-substituted or substituted, a -C4-C7

azacycloalkyl, which may be un-substituted or substituted, a C7-C1 ¢ bicycloalkyl which may

15
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O PCO (or decreasing |levels of PO2) in the bl ood and
subsequently under stimnul ates notoneurons controlling
wol200g143363cul ature. The term "sl eep apnea” as weamIS2008/006271

herein refers to breathing-rel ated sl eep disorders of
which there are two types: central and obstructive.
Central Sleep Apnea is defined as a neurol ogi cal )

be un-dubstilutddat sobsiRtitted, TE3REY § erabidyclialkyl sdidhrmaybguesakstituted or
during sleep, usually with decreases in bl ood oxygen

substitstatLargt which mdy hermn-gibstitutadeon substitated @5 Ahegracyslg Which may be
br eat hi n huts down there's no respiratory effort and

UH*UbﬂGuﬁﬂégﬁﬂPﬁﬁ&eihe person is aroused from sl eep by an

Bis—@%t@lﬁﬂ,t(bm,bs,@iﬁoj%beﬁb%x, so may end up getting very

.. dittle sleegﬁst all. Obstructive sleep apnea is o
R® is Hc hawrlngee (preestiy ). O1allod. ¢anees ai-f11loh Srypdiiich s un-
.Sl eep due. to tr ' / 0 “th D-
s 5P ik WGP UBHIRD A, Cobiaeg Bl D and
D is ablSeStRi Kt B iyO £$ f 0, CeDlor 8WsSordbpiesent] isdondidtodewhef B is
apnea. The term"pro-drug” as used herein refers to a
~C=, -G ’aasoV.i andlis 1, p&islogen (raeferably Tk QRhag -€4-Ce branched or un-branched

o, PR L S ol S s 12
h l.00hCal '
otos PR L D T BIRIRUSRi, B -

substitf38of sﬁ%’ﬁb&t&?@ -ﬁ}zégg bEMCAS! sMAL briBsheRla MY WhYéh may be un-

contai ni ng noi et or am de derivatives of am ne

substitfi 2 Eﬁ‘&sﬁ%téﬁ’, :areﬁb?g% cPUSAIASHIGES nfY bf@fﬁn%ﬁstitﬂfébldﬁ' Qubstituted, an

are not to those formed from substituted
aryl wlﬁﬁh Hﬁg%‘é%@ubkﬁtﬁfbdf@%ﬁﬁ@ﬂtut@ﬂ , W RecteRicyEIB wiadcH May BE udSubstituted
The térm"co-adm nistration” or "comnbination therapy”
or substisutad,ed-(eCdeabok PakA Wiieh &y beunvdabstiturt ok edtstinited) a
active conmpounds 1 n effective anmobunts are used to

carboxyaryhwhichdnasebasen-sebstituterdt ocabatitufedna sarbexyistsrpargl which may be

oo TR 25 0 B D b5
substitfé':{ciﬂjt ﬂgéﬁgd;lgféﬁ'}?ﬂvlﬂgh 19 bR G NB AR BESstitRted H€a AR Heteroaryl

ime, 1t is not necessary that the
which anypeumdsibktétutedrirsilsdtiguted, droviiend3 patG-8AtR zandth eptionally form a

=N-R° or a =N-OR° group with B, wherein R is H or an unsubstituted or substituted C;-C;

alkyl group, or when B is —C-R?, R* and D optionally form a =N-R°® or a =N-OR® group with
B, wherein R° is H or an unsubstituted or substituted C;-C7 alkyl group; and

R® is H, a -C;-C5 alkyl group which may be branched or un-branched, un-substituted or
substituted or a -C,-C7 acyl group which may be un-substituted or substituted;

or a pharmaceutically acceptable salt, solvate, pro-drug or polymorph thereof.

Preferred embodiments include compounds according to formula II below:
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sanme tinme, although effective anmounts of the
i ndi vi dual conpounds will be present in the patient at

wotdoes/sds8 tine. 1. Conpounds of the Present | p¢gnis2008/006271

The present invention is directed, in one aspect, to
conpounds having the property of enhanci ng AVPA
receptor function. These are conpounds having the
structure | , below | Wherein: Wis oxygen, sulfur or
CH=CH, X, Y and Z are independently selected fromthe
Whme@?oup consisting of -N, or -CR wherein: Ris H, -Br,

Ais-C &%@ rt])r nchéog#elaig%glre:d%{l, witldk may W2 un-substifeleddraBiifbied, a C3

ran ch may be un-substituted or

; ' WhekRbbstiftted &t sibstitted; Cg branched or

C7Cy§ﬁg%?gﬁg%§gn%lkyﬂﬁaﬂfgﬁ#enay be un-substituted or

nis 0, $uUbSkistuted, F = Oor S, Ais H or -C-C branched or
un-branched al kyl, which may be un-substituted or

B is C-RipQtorGftid, - C2- C6 branched or un-branched al kenyl,

a- [ may,,be un-substituted or substituted, -C2-Cg

IIISE%?ah éﬁggp?@ﬁ?branched al kynyl, which may be

D is abdentgwash B 90isH os0BBWhéRER,H of Bk o isdl whbkRF ishiorla
may be un-substituted or substituted, -C3-C7

pharmagekij¢allycicerntaile salhiselvatengr pRlymamrbiBeert ut ed or
substituted, aryl or heterocycle which may be

_ un-substituted or substituted, alkylaryl which may be

A preféfedsétiisdditndhiEidclatestdagioundd ectordihkyd foemearadllied@vwhi ch
may be un-substituted or substituted n O, 1, 2, 3, 4,
5, or 6; is a -C3-C7 cycloal kyl, which may be
un-substituted or substituted, a -g4-C7

B

/N\ N
N A
I

A is a C1-Cg alkyl which may be substituted or un-substituted,

wherein:

B is C-R? O or C=0;

R?%is H, F, -OH or alkyl and

D is absent (when B is O), is H or OH when R* is H or alkyl, or is F when R*isF,ora
pharmaceutically acceptable salt, solvate, or polymorph thereof.

A further preferred embodiment includes compounds according to formula IV below:

8,
)
N= N "
o _ |
N A
v

17

wherein:
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azacycl oal kyl , which may be un-substituted or
substituted, a C7-Cl0 bicycl oal kyl which maybe

wownesiedsi t ut ed or substituted, a -C7-C10 PCT/US2008/006271

azabi cycl oal kyl which may be un-substituted or
substituted, aryl which may be un-substituted or
substituted or a heterocycle which may be

A is a G-CgddRyl whitk chayrbesubstitited toe dp- -sBbstguted=, C-Ra, O, N,
S, GO S=0Oor SO 2; Rais H a halogen (preferably

nis 0, Foy 20bt a fhaminkgduticeljnatepiablesaltGolate, & RylympRiutherdeich
IS unsubstituted or substituted and which optionally,
forms a C3-C7 cycloal kyl group with D and D is absent
when Bis O S S O COor SO, or if present, is
bonded to B when Bis -C=, -CRa or N, and is H,

A furtheapeganed gmeddimabl inclEjies GnRmunds agording tafecmalth VSIbClOW
un- branched al kyl, which may be un-substituted or
substituted and mhich optionally, forms a C3-C7
cycl oal kyl group with Ra, a -C2-C5 sranched or
un- branched al kenyl, which nay be Rin- substituted or

substituted, a -C2- C} brqycheo ‘un-pranched al kynyl,
whi ch may be unsubsti t ut &p ortﬁuted a -C3-C7
cycl oal kyl whi chya@ D uted or substituted,

an aryl which phy B -subﬁtltuted or substituted , a

het er ocycl e mhIC@;' be uma substituted or

substi t ut ed, C7 carboxyal kyl which may be

un-substituted or substit M ed, a carboxyaryl which may

be un-substituted or substltuted a car boxyhet er oaryl
Whmewmlch may be un-substituted or substltuted a-a -c7
Aisa éE QMJ}@ Ydh A 60U RSB b fitutdded or

itate a sulfonylaryl which may be

I{lsEP@‘ﬁyéﬁth%Hﬁ@d or substituted or a sulfonylheteroaryl
ch may bé un-substituted or substituted, or whegn

%is H, § Ct, R hater@®eyclenuhich optyi h@rsabﬁityutfed orrun-sthgtieted o ORN, OR
up wher ei.n n. unsubstitute
lsfﬁaﬁs&@u&wﬁaﬁ e B RS e RAre Phidb g
0 tlonal form a =N- ORCgroup with B,
accept%q%ﬁag gaic; @r 6‘?10%1 tﬁ?@N{‘Jst ituted or substituted
G -C7 alkyl group; and Ro is H a -G -C 7 al kyl group
whi ch may be branched or un-branched, un-substituted

A further peaftrsed ¢robatiment iacludes @mpayitls gecondinga fommpaV beelow:
un-substituted or substituted;

\;@*Q

A is a C1-Cg alkyl which may be substituted or un-substituted,

wherein:

R is H, or C,-C; alkyl, or a pharmaceutically acceptable salt, solvate, or polymorph thereof.

A yet further preferred embodiment includes compounds according to formula VII below:



20

or a pharmaceutically acceptable salt, solvate,
pro-drug or polynorph thereof. Preferred enbodi nents
woi 2004/ ude3conpounds according to fornula p bel earius2008/006271
wherein: Ais -C -C branched or un-branched al kyl,
whi ch may be un-substituted or substituted, a C3 -C7
cycl oal kyl which may be un-substituted or substituted;
nis 0, 1, 2, or 3; Bic-ij 8P C=0, Ra is H F,
-OH or alkyl and Dis afpsent (when Bis O, is Hor OH
when Ra is H on.al |\£ en Rais F, or a
phar maceuti c blle salt, solvate, or
pol ynor ph ther ~AXr ef eag ed enbodi ment i ncl udes
conmpounds according to forrmula Il below in wherein:
Ais a C-C alkyl whiclvinmy be substituted or
un-substituted; Bis GRa, Oor CO Rais H F, -OH
whereigr al kyl and D is absent (when Bis O, is Hor OH

. e is Hor alkyl, or is Fwhen Rais F, or a
Bis C%ﬁa&r?i?e?ﬁ’i cally acceptable salt, solvate, or

R%is H;qx[ mroqlglgylp@lﬁ@of. A further preferred enbodi nent
i'ncl udes conpounds according to formula IV bel gy

. : ! ) W 1V
D is abseesr(wihen B is ©)ais@l ocOHawhken Riisi ke pr atkyl, peisdliwhen Rutsdl o5
un- substi t ut 15,0 1 or 2 r..a pharmaceutically
pham%&@ﬁqg'kﬂcge@%q? SEHE SPIYafesor %‘?JY‘BST‘&'FB?Sﬁpt hereof. A
further preferred enbodi nent includes conpounds
according to fornmula V bel ow _
In a yet further preferred embodiment compounds are included according to formula VIII

below:
D
/N\ N
o _ |
N Me
v
wherein:

B is C-R? O or C=0;
R*is H, F, -OH or alkyl and
D is absent (when B is O), is H or OH when R is H or alkyl, or is F when R*is F, or a

pharmaceutically acceptable salt, solvate, or polymorph thereof.

A yet further preferred embodiment includes compounds according to formula IX below:

0] R2
’
O ?Jjﬁ‘\\N\R3
Jonlt
/N\ N
o, |
= A

19
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V wherein: Ais a C-C alkyl which my be substituted
or un-substituted, RLis H F, or G-C4 alkyl, R2is

woHoodr143688, a heterocycl e which nay be substit wicagu608/006271
un-substituted or OR3, R3is H C -C alkyl which may
be substituted or un-substituted, or a
phar maceutically acceptable salt, solvate, or
pol ynor ph thereof. A furth¥r preferred enbodi nent
i ncl udes conpounds according to fornula VI below VI
whereipherein: Ais a C-C al kyl which may be substituted or

Aisa 8”—(,8%%@ FiLR ?:ray%e' s%bﬁltugrl oflin gﬂbﬁitllﬁ)é!i or a

utica accept e salt, solvate, or
ISHO%L % Py her eof . Ayet further preferred enbodi nment
es conpounds according to fornula VIl bel ow. vp
%is Hgvbeaé]lnc6 Bllqyi;w@dhana@mub@i@tedRa ynssupistiteted, OH or al kyl
~and D is absent (when B is 0), Hor OHwen Rais H
R’ is Hoor allkyFe abey! high mpehe substigited Ordln %‘bé%%}Feﬁlaceutl cal I y

acceptabl e salt, solvate, h.t her eof
R* is Hyer afurt nelvppeio matbe s AT e CorouS. o &pharadeutically
accept@rf? §hg§%é{gt%$%gcl)1§%n @‘p% tilerenyl a VH Dbelow. vrp wherein:

In a further aspect, the present invention provides compounds of Formulas I -IX selected
from:

N-Cycloheptyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4,4-Dimethylcyclohexyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-spiro[2.5]oct-6-y1-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclohexyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclopentyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclobutyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclohexyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclopentyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclobutyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-4-Cyanocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Cyanocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-tetrahydro-2 H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide
N-D;-Methyl-N-tetrahydro-2 H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(Tetrahydro-2H-pyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(Tetrahydro-2H-pyran-3-yl)-{2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(tetrahydro-2 H-pyran-3-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-Ethyl-N-tetrahydro-2H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclohexyl-N-ethyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(Cyclohexylmethyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Benzyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
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Rais H F, -OHor alkyl and D is absent (when B is
O, is Hor OHwhen Ra is Hor alkyl, or is F when Ra

woi%0dr43993 a pharnaceutically acceptabl e salt, pgalusadmdi006271
or polynorph thereof. A yet further preferred
enbodi nent i ncl udes conpounds according to fornmula I X
bel ow. I X wherein: Ais a C -C alkyl ich may be
N-Metkylp¥({etrabwstiorans?rybneSy{2d &d; bemmaélaﬁpleoﬁr Cgoxamide

e BT LS P Sy oo

N-Metﬁ_\l/lkzvlph&\ﬁmqb 1nﬁ;beh@o>5aumbletytaaommlue substituted, R4
H, C -Cg al kyl which nay be substituted or

N- Cycloprquyb@t—tetrah)@do 26F-pyrapaylriddetithenzpxadiazelecreaniprangide |

e A TN
tert- Butklé4 Eg?qcig%n%)&mazog%h&H?&fybkmethyl)m1no]plgendme 1-carboxylate

3] - benzoxadi azol e- 5- car boxam
N-Meth{/4 N4pipenidin-Ayyl 2 4|, FHengdxadiazole-5-carboxamide hydrochloride

WMoty R B P 3 o] B sy P R SR BRSSS of - 5-
-(1-A%@f§/?ﬁg@ﬁﬂlﬁi 9.y lWﬁn@@@KVi,IJL—B@ﬁMEd&ZoIe -5-carboxamide

enzoxadi azol e- 5- car boxam de C}i opentyl -
N-(1-Formeylpiplesifith-4-31) 3Y-nisimg [ e} JebrenkexasliazatehDrampganide

Vet e suipr iniperidin abie! o) bspasysditpels S-carboxamide
N- Metﬁ% W&k@ﬂﬁﬁwzﬂ grlan&l%lp@m S adhAzehazol63hovdxahtge

Cycl opentyl - enzoxadi azol e- 5- car boxam de

N- MethﬂyM(to;bahxdre{Zﬂ tm@jyrmeﬁ 2%l Al bngoBadiagoloR wAThggamide
N- Metg}slrlg%k flh%%sggxﬁ%eiﬁ h}%)égyr)an }W)e H“I’l3] Loer'lzo’xa;lhazc‘iain75 )%?’rgox%mlde

N-Methyl-N-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-
carboxamide
N-Methyl-N-tetrahydro-2 H-pyran-4-ylquinoxaline-6-carboxamide
N-Methyl-N-(4-oxocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-[4-(Hydroxyimino)cyclohexyl]-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-[4-(Methoxyimino)cyclohexyl]-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4,4-Difluorocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4-fluorocyclohex-3-en-1-yl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4-trans-Hydroxycyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Hydroxy-4-methylcyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-4-Hydroxy-4-ethylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Hydroxy-4-ethylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-4-Ethynyl-4-hydroxycyclohexyl)-N-methyl-{2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-4-But-3-en-1-yl-4-hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-
carboxamide
N-(trans-4-But-3-en-1-yl-4-hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-

21
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_( r
- 4- Cyanocycl ohexyl )-N-nethyl -[ 2,1, 3] - benzoxadi azol e- 5-
wWOoCRIPse3 de PCT/US2008/006271
-Met hyl - N-tetrahydro-2//-pyran-4-yl-[2,1, 3] -benzoxadi a
zol e- 5- car boxam de
-D3- Met hyl - N-tetrahydro-2//-pyran-4-yl-[2,1, 3] -benzoxa
carbox&kng@#ol e- 5- car boxam de

- ( Tet r ahydr o- 2H- pyr an- 3] -.benzo azol
N-(4- trg;(q.bbgygmxégyc}qhe(x‘yg%/]}/ g}ﬁy]@fld2i 3[]2benzo adlazoFe 53 IbO)%aml e

e = LR L “ﬁﬂ?ﬂ%f‘[?ifn9§9é&°§a&%@%]“%£%§gf;lg%i

N- (trar%mk\&tﬁomyémk@{yl)dﬂ-m&hﬁ)m,lﬁ ]-benzoxadiazole-5- carboxamlde

-tetrahydro-2Hp )(ra 4-yl ]Zbe zoala% car
N-(trar;;dkMﬁt@@(ycyclohexy )-N-methyl- [2,1,3 ben oxadiazole->-car h10am1

N-(4- cg?fycl(%% );ﬁ%&yxjﬁ t{h%l {2, Bh1-DERBR XA A8 Grboxarfioxam

N- Meth}m?‘gw&m{ &(tH&kn&@nzoymgiuamye} B LaJ-benzaradiezole-5-carboxamide
- Benzyl

N-(transpdet¥mydocydohexa))-Nengtbyladi hlobenzexadizapls arsrdexppidey | -

N-(ranssh RO Rk N R DA e elag ik BERYBLAGE! ©
N-(cis- .3: I“ﬂdr@)@)%érP phenﬁf-}&ixﬁet@ypﬁﬂ - hoxBerizdRadiazole-5-carboxamide

benzoxadi azol e- 5- car boxani de
N- (trans@;—ﬂydmxopydlohexyl)-N—methyl [2,1,3]-benzoxadiazole-5-carboxamide

N- Met%—j}%—ﬁ?—a géy%&%gg% é?,gﬁ%b}énﬁg gfazil]e-ﬁbga[}ﬁ%%h@m' e-5-car

N- Meth)(lzf\lagz 3-difthdrobyu e hylR 'l[ﬂybenzoxadlazole—S carboxamide
benzoxadi azol e- 5- car boxani de

N- (2-Hyérquml«yhex41)fivmthyld]2 Apdrheaxendiazele- seybexgmidsy | ) (met
N- MetﬁMﬁ%‘ox%}& p:: | gl[?ﬁ j q%ﬁ%cg(%é%&&te% -carboxamide

N- Metﬂylwvmrtﬁﬂmdbﬁﬂ&ieayﬁ [earT beasdieidaptic Deiboxartile
N- (2-Hy@roxwtqtm9y¢rpﬁhpman 44y (31133 benzqxagagolssSaepraoxaraids . car

N ’(2'°f9‘te?i%y%e %12? YR ArdliE }L317P5:nzﬁ-xad1? ?10112— [Cfrlfongu%enzoxadi
N- Metﬁyzlqll-?2a%x6@frbﬁ’9@832¢ﬁpyrﬁh AE@y-my1 Bl -DelﬁZoﬁthmaﬂolyJS)carboxamMe
-methyl -[ 2 3] - benzoxadi azol e- 5 car boxam de

N--Hiamhydra g zfﬁapm;amsm)%mqy@n asldenzaxagiayofesd-carboxamide

nzoxa e-5-car
rrans-4- (3 PERG R GAEE oy visA oy Ay Vo YRR A e
08 - Met hyl -
glycmat%ﬁgét rglﬂ%r o-2//-thiopyran-4-yl)-[2,1, 3]-benzoxadi azol
trans-4eH(3;1chBlenacewail teol- 5-ylcarbonyl)(methyl)amino]cyclohexyl L-alaninate
- Met hyl - N- (| - oxi dot et rahydro-2//-thiopyran-4-yl)-[2,1,
hydroc@ﬁor’éiénzoxadl azol e- 5- car boxani de

N- (R)-Tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(R)-tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide
trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl glycinate
hydrochloride

N-2-(4-Morpholinyl)ethyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-2-(4-morpholinyl)ethyl-[2,1,3]-benzoxadiazole-5-carboxamide hydrochloride
N-Methyl-N-tetrahydro-2 H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carbothioamide
trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl L-valinate
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N-Met hyl - -(1 , 1-di oxi dot et rahydro-2
-thiopyran-4-yl)-[2, 1, 3]-benzoxadi azol e- 5-

WOCRID e de _ ~ PCT/US2008/006271
N- Met hyl - N-t et rahydr o- 2H pyr an- 4- yl qui noxal i ne- 6- car bo
xam de

- Met hyl - N- (4- oxocycl ohexyl )-[ 2,1, 3] - benzoxadi azol e-5-c¢
hydrocﬂdﬂﬁ%?%ge i m no) | oh I
- roxyi m no) cycl ohex -N-nethyl -12,1,3]-b
trans-hltb d bR ER BRI R DU NN IR PR bR R
. - et hyl - [ -fenzoxadi | e-5- b 1 d
ameni Fh Bl By fhfenzonad azol e 5-car boxam de
N-MethyTer hattablydrd-2 Blpybens-gimethpiz[@l o3 Bbamphashizavl @s-carboxamide

- (4-fluorocyc| ohex-3-en-1-yl)- . .
tmns-‘l-fﬁétlh%rB-e[léo,&%?é‘F‘?‘b%ﬁ{g@;ﬁ’&V Qé%%tgy%%“&‘&?k63?&‘??%‘85/‘510}‘““ glycinate
chidiqar @" 5- Hydroxycycl ohexyl ) -[ 2,1, 3] - benzoxadi azol e- 5-
car boxam de - (
ran5- 4- Hydr oxy- 4- et hyl cycl ohexyl )-[ 2,1, 3] - benzoxadi az
ol e- 5- car boxam de
UIMEQ_%& 5- 4- Hydr oxy- 4- net hyl cycl ohexyl ) -N-net hyl -[ 2,1, 3] -

benzoxadi azol e- 5- car boxam de - (

ra"5-4- Hydr oxy- 4- met hyl cycl ohexyl ) -7V-methyl -[2,1,3]-b
The sy@thiesis ad trzhgonndas fihk avetddon is preferably carried out by the following

N- (c/ 5-4- Hydr oxy- 4- et hyl cycl ohexyl ) - .

Scheme i teippt Y@ SN enAHQRY] rslzfa}georsme@lp%l%}ﬁ@é exipts in the art also

- 4- Hydr oxy- 4- et hyl cycl ohexyl )-N-nethyl -[2, 1, 3] - benzoxa
mayb%ﬁls g'ol e- 5-car boxgtm' ée a o !

In the SéHehf; 4tdpk By md B Auseil @ prodayeine e methyldshines HYA-<\2¢) ar8tarried out

benzoxadi azol e-5- car boxam de N-(c/s-4-But-3-en- ,
using stangdardicangitiansy oy ekanplRyANINgS h@fqﬂ,lpso[l\g:’d in a suitable organic solvent,

for exa%x'_lpa%: ?%ﬁﬂ%ﬁ%@&b@%%{ b(e?'ﬁg ;(eyé:.)éﬁ_j]?t? )rérgﬁlﬁg]%-%(ﬂ? %te?) {5 dddta Aafhien a
solutioh,o? beR81&8)katioaFIcdheoride@bR AN ieorghric solvent e.g. dichloromethane is
- Hydr oxycycl ohexyl ) -

added,-whielhgasuftoin thsfc%@ﬁi@eﬁéwedmm—%ﬂ@ma&é%aﬁﬁe@&- (The cprbamates 2
e thep eI PPEIIL i amipioy dydride (NS s quitae oreanie

solvent for 2x4mpRitb@atiyaystiRgTAF) to give amines 4 (A = Me, Step B). Amines 4,
-methyl -[ 2,1, 3] -benzoxadi azol e- 5-car boxam de 5 .
may be gltgraatpe MEPHES y}g y@dugﬁ‘ég(gm)natlon of ketones 3 in the presence of an amine

(ANH% Lﬁrt_lg %’té@%d L:Or?(ilﬁgl?ﬁr,] O?%)e%)%glin?feoflﬁ C3n G 5&9{10&1% ThREnt for example

droxycyc
ethanot, B sRYWn [ Slep 3. -Aed zoisad 82 & $mbhesiaédsamitigdeth 4-amino-3-

nitrobenzoic acid 5, by firstly oxidizing using sodium hypochlorite in ethanol in the presence

hydro

of potassium hydroxide to give intermediate 6 (Step D) and then reducing 6 with triethyl
phosphite (P(OEt);) in a suitable solvent, for example ethanol, to give benzofurazan
carboxylic acid 7 as shown in Step E. The carboxylic acid 7 was transformed to the acid
chloride 8a in Step F by refluxing with thionyl chloride in toluene. The benzofurazan
carboxylic acid 7 can be transformed into amides 9a and 10a using amines 1 and 4,
respectively, using standard amide coupling conditions for example 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI), O-benzotriazole-N,N,N’,N’-tetramethyl-
uronium-hexafluoro-phosphate (HBTU), N-hydroxybenzotriazole (HOBT),
dimethylaminopyridine (DMAP) and triethyalamine in a suitable solvent e.g. dichloromethane

23
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N-Met hyl -7V-[ r
"5-4-(2//-tetrazol -2-yl)cycl ohexyl]-[2,1, 3] -benzoxadi a
wozobgt439g3ar boxam de N-( PCT/US2008/006271
ran5- 4- Azi docycl ohexyl ) - 7V-net hyl -[ 2, |, 3] - benzoxadi azo
| e-5-carboxam de N-( ra"5-4-Am nocycl ohexyl) -
-methyl -[ 2,1, 3] -benzoxadi azol e-5-carboxam de io
(Step Q% Acnzmaﬁvblydacmd(yhlynd@ Resdr be trarn‘;ﬁqrﬁyp_qltg amides 9a and 10a using

standar,dap%gpgggh_é(gyyagt%)’gz O:tlﬁ H Ca;l %gé % respectwt(:ly, in the presence of a base for
examp ref@%{?%lanilﬁ @il:l’o?@rﬂétﬁ%&?éjés%ﬁleﬁt or &ﬂl@@@%ﬂhﬂﬁ hyddebétyéarbonate in

ocyc exy , 3] - benzoxadi azol e- 5- car boxani d
water ad-dtilbipimethane (Step H) The benzothiadiazole amides 9b and 10b are prepared

from tlwgg%gfﬁi@drgalﬂ ;gglgc ohex% %&%&Hl% claon &8 (ljJISl?‘lé géareldasrd%%uphng
condltu?{;r/sIs kx;@%ﬁn{&es 1 Ad DGBLRAAIRAR R preSAELOKAFhLFor & ample
trlethylaﬁﬁn@many}ﬂﬂ@hmeyliahe (a8 soly&ijt; treaymeseciodinmh bydrogerr trokenitgiin water

and dichigroelahp (BB E)CT @K yPYing ooyl 26id i -8 Pisgpred by

conder@%ﬁj&mmermal avallable 3 4-diaminobenzoic acid with glyoxal followed by
droxytetr hydro- IT-pyran-4-yl)-[2,1,3]-benzoxad

reﬂuxmgzmlhethﬁmym}tbmmm catdyoxanenntaif YV 112 toluerie using standard

procedﬂpeﬁégaqq\ygs gonvex[ted to tﬁi amlé]es%%glh Iby coupﬁfanrgbreac 10n%v1th amines land

4 usm% lgl_% g%ﬁ&% r@é@ﬂqfég d%é(!rl'b@b{ hedVidusy (Sté2H). BlerRAREH)X ahi@ta Oa-c

car boxam de
can be Iplre(parddymxn )a;medssr%hg/kﬂy deroronptyorawiti ayshitablpibasstfhy exdnaple sodium

mwm f?r's?mfa?%%ﬁ{aa?bﬁfﬁ)éﬁfmte%ﬁ%wg;zwﬂh .
alkylat%&g%!’ ggen 0 a azl%‘ib%@&?tegﬁg m?neh?ﬁ?l I;I?rﬁﬁr%]‘{;r%r%dhféﬁ? amides

10 usirg dtarﬁiaﬁhpn@aé@réby doraechmptd, e réactihg 10 with phosphorous pentoxide in a
(1 ?)-Tetrahydrofuran-3-yl-[2,

suitablg s@lvenez dxEMBRSRD5- car boxani de - Met hyl -

-(i?)-tetrahydrofuran-3-yl-[2,1, 3] -benzoxadi azol e-5-ca

rboxam de trans-A-[ (2,

IV. Méthdd Bemz&xaehtazol - 5-yl car bonyl ) (et hyl ) am no] cycl ohexy
I glycinate hydrochloride -2-(4-M f
holinyl)ethyl-[2,1,3]-benzoxadi azol e-5- car boxamn de

According to one aspect of the invention, a method is provided for treating a mammalian
subject suffering from a hypoglutamatergic condition, or from deficiencies in the number or
strength of excitatory synapses or in the number of AMPA receptors. In such a subject,
memory or other cognitive functions may be impaired, or cortical/striatal imbalance may
occur, leading to loss of memory, dementia, depression, attention disorders, sexual
dysfunction, movement disorders, schizophrenia or schizophreniform behavior. Memory
disorders and learning disorders, which are treatable according to the present invention
include those disorders that result from, for example, aging, trauma, stroke and
neurodegenerative disorders. Examples of neurodegenerative disorders include, but are not
limited to, those associated with drug-induced states, neurotoxic agents, Alzheimer’s disease,
and aging. These conditions are readily recognized and diagnosed by those of ordinary skill in

the art and treated by administering to the patient an effective amount of one or more



0 - Met hyl - Lf-2-(4-norpholinyl)ethyl-[2,
1, 3] - benzoxadi azol e- 5- car boxam de hydrochl ori de
wo2MiYde3 PCT/US2008/006271

-tetrahydro-2H pyran-4-yl -[ 2,1, 3] - benzoxadi azol e- 5- car

bot hi oam de

ra"5-4-[(2,1, 3-Benzoxadi azol - 5-yl car bonyl ) (net hyl ) am n
compoodsyartotdangto ‘the presem aemfigiochl ori de

/ra"5-4-[(2,1, 3-Benzoxadi azol - 5-yl car bonyl ) (et hyl ) am

noj - | - met hyl cycl ohexyl N, - dinmethyl glycinate

hydr ochl ori de - Met hyl - Scheme

-t et rahydro- 2H pyran-4-yl net hyl -[ 2,1, 3] - benzoxadi azol e

t5- car boxami, de

H
N - 4- PERA| 53- adi azol - 5-yl car bonyl ) (et hyl ) ami
no{ £l 8wt hyl'cycl oh xfyb gl ycinate hydrochloride II1.
3}/n1 esi s The S’/nth is of the conpounds of the

i nvéntion is preférabl y carried out by the follow ng
Schene. Al't I ve [synt heses by anal ogy relying on

nmet hodol ogy exilsts in the art also may be used.

In the Schene, Stepd A and B, used to produce the
N-net hyl ami nes 4 (A|swpB (ravec’nt Mebd out usi ng
standard conditions,| for exanple, am nes 1 are Q

di ssolved in a sw ta[bl e organi c sol vent, -n

di chl or ongy hérv;a e, | a base (e.g. NEt or NaHQCB t'er)
ded_and t4re sol ution of banzyl oxy®arbonyl
Pile” ( Cbz- a) it solvent £ g. 10a,X=0
d| chl or omet hane i s ‘adde ich results/in the10b,x=S
formation of the b carbamates 2 (/Step| A . 1§ =C=C
car bamat es 2 t helgPiHeduced with fgr exanpl ¢ 1ithium
alumnlu [ abl e orgdgnic
sol v st for exanpl e tetrahydr fur@p Y THF) t¢ give |stepJ
N ch (AstepMe, St eg Ty b
X rnati vely—ptepare duchi ve ami nayl on of

L k€tones 3 in the preselice of an anmine (

8a, Xs_t@nd&%rg -condi tions, §0r exampbe Pd/C |

n
appr gif ¥ ateecsol vent : w
Step C. Aci d chlorjde 8a PsXyfithegized st 210 V\Ath

- am no- 3- nzoic acid 5, flrstly OXIdIZIEg
siepg sodi um hy, 8&?&0” te in etffarPSin the preseﬂ

H2) , S|Sn

Q ?
\ +
COH -N CO,H
Nx COH step E ON\ 2 step D o :
\ \N/ -—— H\r\Il
H
7 6 5

In another aspect, the invention provides a method for reducing or inhibiting respiratory
depression in a subject having such a condition, comprising administering to the subject an
amount of a compound of the invention, the amount being sufficient to reduce or inhibit
respiratory depression. In a further aspect of the invention, a method is provided for
reducing or inhibiting respiratory depression comprising administering to the subject an

amount of a compound of the invention in combination with an opiate; examples of such

25
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of potassium hydroxide to give internediate 6 (Step D)
and then reducing 6 with triethyl phosphite (P(OEt) 3)
wO Jog43%3t abl e sol vent, for exanpl e ethanol, tpeTOISSE08/006271
benzof urazan carboxylic acid 7 as shown in Step E. The
carboxylic acid 7 was transforned to the acid chloride
8ain Step F by refluxing with thionyl chloride in
opiatestiatlu@abut afbeotienited to; afemarohasbfeptanyl. aci d 7 can be
transforned into am des 9a and 10a wusin P 1 and
In a futheragRgsb dhe wmt}%%ﬁowge%gwg%"r °5Fﬁ‘y & 315 %ﬁlﬁféﬁg
iGNl f i 2 Sfjekt having sleep apnea, comprising
breath R o R M o ey e sloep e |
adminitehiap rotheisabjeteanNimudt ofk comppuntbefithe Uiveatiemmthe amount being

sufﬁci%@@%d%gégﬁgﬁiftggﬁ%&wgg &%EA\%%%?&?g% nzotriazol e

triethyalamne in a suitable solvent e.g.
di chl oronet hane(Step G . Alternatively, acid chloride
In the Resanainvieation, dnsiethed df insatoncahteroprises adminisioang; & thg subject in
standard, coupling condition ith.am nes 1. an
need of kT ot rRTHCEHEANY SR et L e E dnslny of o
MEmiulh Aiddwr omet hane as sol vent or aqueous
Conmoég%ﬁ%ﬂ¥%9g%oge# carbonate in water and di chl or omet hane
(Step H. The benzot hi adi azol e am des 9b and 10b are
prepared fromthe conmercial ly avail abl e
benzot hi adi azol e acid chlgride 8b using standard

coupl ing conditiQns vk h 1N 4, respectively,
in the presenc /of\akhefl?‘r el 8~gi ethylam ne in
di chol or onet ha _ s&J)zentA or aquéous sodium

in

hydr ogen car bona wat er and di chl oronmet hane (Step
H). The qui noxal i ne-6-carboxylic acid chloride 8c is
prepar ed by condensat i on lof comercially avail abl e
3, 4-di am nobenzoic acid with glyoxal followed by
refluxing with thionyl chloride and a catal ytic anmount
whereipf DIVF in tol uene using standard procedures. 8c was
~converted tg_the am des 9c¢c and 10c by coupling
W is oxygeay sWAIrgF (il <flnes | and 4 using the standard
[ i - -CR
X, v U EFOHERERL LIRS e plte SN N pr o
wherei@m des 9a-c by deprotonation with a suitable base for
exanpl e sodi um hydride in a._splvent_ e.

) nm .

R is H, Bl f‘éNwéWae-%mﬁl{]'f Rl 11556 bratactierhon unranehag alkyl
.. alkylatin agegt g%@.to yield Ca-c (Step 1I). The

which iy stytyted of SRRStHEdar ed from ami des

wherein:

R' is H, -C1-Cg branched or un-branched alkyl which, may be un-substituted or substituted,

F=0OorS
A is H, or -C1-Cg branched or un-branched alkyl, which may be un-substituted or substituted,

-C5-Cg branched or un-branched alkenyl, which may be un-substituted or substituted, -C-Cg
branched or un-branched alkynyl, which may be un-substituted or substituted, -C3-C7
cycloalkyl which may be un-substituted or substituted, -C3-C7 alkylcycloalkyl which may be

un-substituted or substituted, aryl or heterocycle which may be un-substituted or substituted,

alkylaryl which may be un-substituted or substituted, alkylheterocycle which may be un--
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10 using standard procedures, for exanple, by reacting
10 with phosphorous pentoxide in a suitable sol vent

wo200s/1488d3uene (Step J). 1V. Method of Treat memicT/us2008/006271
According to one aspect of the invention, a nethod is

provided for treating a manmal i an subj ect suffering
froma hypoglutamatergi c condition, or from

substit@tedl e ketetgsd i N t he nunber or strength of excitatory
synapses or in the nunber of AMPA receptors. In such a

n=0, kpettS, oméhory or other cognitive functions may be
i npaired, or cortical/striatal inbalance may occur,
(:::gleading to | oss of nenory, dementia, depressiaon,
as nefigi Oncytileadkyd ewbichgesyire urdsubbtiwead arsubstsvieaentCq-C7
di sorders, schizophrenia or schizophr niforn1b?h Vi Of ..
azacyclgahoi.ywhick madé&esmawbsmfé&drﬂrﬁgb%it‘%‘ﬁ Crarneyelogliyyl which may
treatabl e according to the present invention.include.
be un-RohERR T S ERU T T G40 LA b LR Y £ “&gﬁ“ﬁ’@t‘md or

.traume, siroke .and neur.odegenerat.i.Vv ' .
s P O e DA IS HE P ARRE s g mov e
un-subdit@tddVr shbdhithied; t o, those associated w th drug-induced
states, neurotoxic agents, Al zheinmer's disease, and

B is -CrgihR’, Ads® CAdBTPOnSOare readily recogni zed and
a- [ osed by t.ho radinary. skill ~ nvt S
e o BGRB8 Bl o

substit@¥B bR ukinABEat wmh%ﬁ)ﬁﬁﬁ*ﬂlw A5RQAOF 0} Bgtlédk§l@oup with D; and
present invention. Schene I'n another aspect,

D is absenteniand® i oV @0, S=@ror oY, Grcif) presentcis pgndad tptrﬁhr?fm Brig

o BB N UA KRR el 50 Ry ERR B s
L f ' . .

oo, RN e SRR el R op RBTRARS o i

cycloaﬂ@p%x%ﬁﬁ At R, aachurd bRhcldng Gh-thndhbe alkeuginvihivh, may be un--
nethod is providéd for io reducing or inhibiting

substittite8 Rk b@istifuted PIBSGE bianchstsr - randrddiatkysik which inay bban-
subj ect an anmount of a conpound of the invention in
substitGtedlor satistianedyiat-G3a07 opiladlieyl vehielnplag be ah-ssbstitotsd ar egbstituted, an
include but are not l[imted to, alfentanil and _
aryl wifieln trauyyble. untsubstitiitedtdrenbsigypted t a hetawcyelo eviti¢lomay be ungulstituted

or SUbS%t‘STtgaahao'%Zf'eg cgr%g)g%llr(]y v(v)lgiclil Pnryy%ietuin[]s%bstituted or substituted, a
carboxyaryl which may be un-substituted or substituted, a carboxyheteroaryl which may be
un-substituted or substituted, a -C1-C7 sulfonylalkyl which may be un-substituted or
substituted, a sulfonylaryl which may be un-substituted or substituted or a sulfonylheteroaryl
which may be un-substituted or substituted, or when B is ~C-R? R” and D optionally form a
=N-R° or a =N-OR° group with B, wherein R is H or an unsubstituted or substituted C;-C;
alkyl group; and

R is H, a -C,-C5 alkyl group which may be branched or un-branched, un-substituted or
substituted or a -C,-C7 acyl group which may be un-substituted or substituted;

or a pharmaceutically acceptable salt, solvate, pro-drug or polymorph thereof, optionally in

combination with a pharmaceutically acceptable carrier, additive or excipient.

In the present invention, the method of treatment comprises administering to the subject in
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breathing-rel ated sl eep disorders or sleep apnea in a
subj ect havi ng sl eep apnea, conprising adm nistering
wol@od/@esubj ect an amount of a conpound of thecT/us2008/006271
i nvention, the anount being sufficient to reduce or
inhibit the breathing related sleep disorder. In the
present invention, the nethod of treatnment conprises
need of@8AtHiesE, &f i parhmictitatiybi@ptablecaneaarnéfféctieatmennt ofian
anghapnaceutically acceptable carrier, an effective
compogn® haning the awmasThiX paprevipushedefisedrul a | bel ow
wherein: Wis oxygen, sulfur or CH=CH, X, Y and Z are
i ndependently selected fromthe group consisting of
Compouilds @€cordiffg tovReédRint Mvemidr, exhBit enh@hced-BroavallhbilityN@nost
-OR1, -SR1, -NR, -G - branched or un-branched
instancgh Ky¢,,at abtdh pattytornhanrced phermacgkigties exdilfytediby the gresent

wher ei n: s H -g - br anched ,or. un- br L kvl
compayit Ak gl e ey FemPREE R L a0t iy
harmaeeftiéal chinpBéitiotd mEvAeANSHRAagY forhs, ina e padcalak\oral dosage
P annmhié% ﬁaypbélﬂn-substituted &%{substitutgd, -C2-Cg s
forms.br anched or un-branched al kenyl, which nay be

un-substituted or substituted, -C2-Cg branched or

un- branched al kynyl, which may be un-substituted or

As notSd Rsdvet HERFhent &3 $ubj ey GdRRdiky to thEintdihdByf theinvention is useful for
un-substituted or substituted, -C3-C7 al kyl cycl oal kyl

enhanaiig AMBvhyedspton activibs aid thus anayrbegised td fagidisdie therlgampg of

heterocycl e whj be un-subst i r
vena SRR p o A ARG Pt TP MR s
impairfiéls ih WiticRdAMRIAKHCBRbA! OCYhEsewhtilifinges®feceptors, are reduced in

un-substituted or substituted n =0, 1, 2, 3, 4, 5, or . |
numbegs of] @”ﬁale_n@@ Tog mspleodislalepl useivh fartenhaneingeeXeHONH SMapE aghvity In
order 13 restB S itBEE e BetwSlh Fhin sub-regions, which may manifest itself in
schizophrenia or schizophreniform behavior, or other behavior as described above. The
compounds administered in accordance with the method have been found to be more effective
than previously described compounds in enhancing AMPA receptor activity, as shown in the

in vivo tests described below.

V. Biological Activity

A. Enhancement of AMPA Receptor Function In Vivo.

Synaptic responses mediated by AMPA receptors are increased according to the method of

the invention, using the compounds described herein.

The electrophysiological effects of the invention compounds were tested in vivo in
anesthetized animals according to the following procedures. Animals are maintained under
anesthesia by phenobarbital administered using a Hamilton syringe pump. Stimulating and
recording electrodes are inserted into the perforant path and dentate gyrus of the
hippocampus, respectively. Once electrodes are implanted, a stable baseline of evoked

responses are elicited using single monophasic pulses (100 ps pulse duration) delivered at



azacycl oal kyl, which may be un-substituted or
substituted, a C7-Cl0 bicycloal kyl which may be
wOowoesiBedsi t ut ed or substituted, a -C7-Cl10 PCT/US2008/006271
azabi cycl oal kyl , which may be un-substituted or
substituted, aryl which may be un-substituted or
substituted or a heterocycle which may be o
3/min térth sidxatiiativg etéc'@dsds ﬂihi‘ldl EiPSPe dre rBonitoredmtil@ $Rable b)iselme is

achquﬁ.ﬂabé;t;ﬁ(]?%? m?lg.)y gﬂg w]yph 3 so@tlo&ogteﬁ} %WP‘éﬁﬂef er. a

dighiald w ded
-
for appt\bbaﬁla&ly 8 hQpliSwingdong Sdz@lmstrﬁm or untll the pmgpditte of ithe field EPSP

bonded to B when B is -C=
returnsyfg |bé§eé1r§1e( B‘rtéF éa‘ttgmn)stapj:e 1b1s IQanéPn t t a@glv @gmﬁtézglo&ls also carried

oo GRS AL B TRy T R Lt er s

in the @Weboodbdtidphgsiology wbsak dRecribad adeCGmdisiatenioh egpresentative test
be un- substituted.o

un- branched al kenyl
compogurtﬁslﬁ ishewa én cejump3l. ipgl al?%f‘ahéﬂgﬂp%mda AL the antgnagn &t%}ﬂ}}ﬁcaﬂﬂy
more ag 1n 1%FQ§%I £ hﬁﬁﬁﬁﬁ% Htafle BE dsﬂ%ﬁi in tgé e deftate s following

e un- su stituted or substi’tuted,

i.p. dodiflg ﬂfaM'CX\ﬂ@(fl @ﬁtﬁoh@lnﬂﬂ =yi¢psdnyl pipeedie; BShmtdnt 61764, 434a
het erocycl e which may be un-substituted or

US2002(0986598)tveleich gaveepR(erneraassan pampkipde g thenfigld FPSE at S0 mg/kg i.p.
un-substituted or substtéqg d, a carboxyaryl which may

be un-substituted or St uted a carboxyhet er oaryl

whi ch nay be un-substituted or substituted, a-C-C7

Séb&?et{ﬁ@@%}npwl ch may 'peyys- subst i t ut Ednigbition of d-

sub g, a su )él:ﬁ‘{)%{ bSO mayArQﬁhetamme Stlmulated
un- substltuted or st|t ted of SU|f°nﬁbaﬁﬁ&iﬁP

whi-eh—rey—be—uR—Su UOL.tut or—stbstituted: AL B

ith B wherein Be%s H or lan unsubsNtuted or
substitubed C -C7| al kyl di®bp: and Rb is H ¥%C -C7
al kyl griqup whi ch| may be Ieanched ofr un-brandied,
un-substpt uted or[ substi typegd or a | C2-C/ acsde, gr oup
W CIT gy, e Un- SpbSTTTut d, of SubSEi t Ut €d; ;39

25 10%> NT
33 16%” NT
36 5% NT
37 18% 100%
40 18% 84%
41 18% 67%
45 19% 122%
51 21% 100%
53 17% 94%
54 18%° NT
56 19% NT
73 13% NT

1. % increase in the amplitude of the field EPSP in the dentate gyrus of rat @ 10mpk i.p.
2. % Inhibition of d-amphetamine stimulated locomotion in mice @ 18 mpk i.p.

3. Dosed intravenously.
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or a pharmaceutically acceptable salt, solvate,
pro-drug or polynorph thereof, optionally in
woC00diBadsi on with a pharmaceutical |y accept ablpeT/us2008/006271
carrier, additive or excipient. hi the present
i nvention, the nmethod of treatnent conprises
adm nistering to the subject inneed of treatnent, in a
phaemaeceddd cal |y acceptable carrier, an effective
amount of a conpound having the Formulas I1-1X as
previously defined. Conpounds according to the present
B;BaﬂTﬁg?tE?gyfxfug{an%h:iLﬁE;dEbpgx$lESE Hﬁt% i n.nost
phar macoki neti cs exhi bited by the present conpounds.
Accordi ngly, the present conpounds may be favorably
The abflity of et iederitivh@optpenndctounhibild- oppeteminesignylated locomotor

.. variety of dosage for and in partijcul or al
activityiias s y<ck #6€0rES (g b Pl Iawaug precp il AlE 0! BIGTIBP 0 em body
weight2eel lﬂbﬂ%-nttiﬁ’tottﬂ@ eXFRbiRG A rodR @nd ANSWEd ANedss 30 fth W aédmation.

enhanci ng AMPA receptor activity, and thus nay be used

Each ntansé s [placad ento e tessingranatpsare wish av indrageddegaanarean thafpon

oy b s AR By B g enlosure o
20 mirS Xﬁ%ﬁéﬁ%tu}deyté kG RJIES SadeCRBRY \Qé&,doéé@infrﬁgémsﬂedu? with test
nunbers or efficiency. The netho

dis also useful for
compoend anappngpréate v ¢tatle Symemitra befare deAinphe¢tgmine injedien (2ampk). Ten
t : | . ) . :
minutch s mBLSATIS PP, SV DEBHPRR] B dpeontocr ety 57 ol of
.S i i i r hayd: e
1 i FRERAE Yk QPR s 0 AP Bl ot i

All data6epé BadigRdWytdonipasingeid@dupwtvertdibenh tauast compoendrtr the vehicle
ef fective than previous%y_descrLbed conmpounds i .
controkgraumcihelatavion tesk erppeinda dy shpmnyin Tablesh k21 The daa shown is

o, VIMO,.-t e . i .
e v S TR OSSP SRR A bt
in micSYMeRbhpousdPrRseE prodadédi adtifiicalvEinifeastinbibitiar ef d-

i ncreased according to the nethod of the invention,
amphetpping stimblatedigereioHescri bed her ei n.

VL Administration, Dosages, and Formulation

As noted above, the compounds and method of the invention increase glutamatergic synaptic

responses mediated by AMPA receptors, and are useful for the treatment of

hypoglutamatergic conditions. They are also useful for treatment of conditions such as
impairment of memory or other cognitive functions, brought on by a deficiency in the number
or strength of excitatory synapses, or in the number of AMPA receptors. They may also be
used in the treatment of schizophrenia or schizophreniform behavior resulting from a
cortical/striatal imbalance, and in facilitation of learning of behaviorsdependent upon AMPA

receptors.

In subjects treated with the present compounds, pharmaceutical compositions and methods

memory or other cognitive functions may be impaired or cortical/striatal imbalance may



The el ectrophysiol ogi cal effects of the invention
conpounds were tested in vivo in anesthetized aninals
wWo2009148963g to the foll ow ng procedures. Ani nalpgTAISR008/006271

mai nt ai ned under anesthesia by phenobarbit al

adm ni stered using a Ham | ton syringe punp.

Stinmulating and recording electrodes are inserted into
occur, tdadingat flass afimepadrh, denctndendeptessions attentibn diserders, sexual

hi ppocanpus, respectively. Once e|ectrodes are .
dysfunpiigy), R vemenhdispragrse Sqhzap %@fscg%R@&n&%%EF@&oranory
isordéth hid Teafhit lifiGraRls!] | g Tt Rivesto
aisort 54 | SA SRS Gh Gy PERENAS SRS (IR Bikiton

includeeihesd a8 lersith&l rdsuPha agfe, tramhh,atielte and héuradegeatdagve
, baseline is achi eved (about 20-30 nin%, after,mhufh
disordeys)| Exanmesodf nessndegenepasivgdlisosdgrs jnsdydsgbut are not limited to, those
.intr ritaonea ' - ent] r :
o AT AOFEL My B0 RIRAL L0l AUPRUBILL Pl aing. T

conditidRPatkamlyakyo ghided sl ldainbg: ddryugosedstiardinbryaskilbin the art and
until the anplitude of the field EPSP returns to '
treatedpyqadministening o ghel Refieatan GiEche amopt afong GRriAGRe fFRPOHHS

sccordle B BBl fhiilgh s @ 50 carried out withan -
appropriate dose of the same test compound. Invention

conpounds were assayed in the in vivo

el ectrophysi ol ogy assay descri bhed above and. data for
Generallypfesagps #nd rputes 8§ admupsizina of the compaynt Wl@ B drframed

accordi}gﬁlé %%%%i%medﬁaﬂ&n%f tw&ulj%Y,%Eéxfa&%gt%ggp@agggégmal

ve I n I ncreasing e anmpl it

practicER sk Nevieleenipibyetbcinataey gidelss ahd chowiadiy be getenhmimedy those of
~_than CX516 (I-(quinoxalin-6-ylcarbonyl)piperidine; US
skill inghe avtt Twigatly, amquniygp g 2nidlesssmon) togeis ugaiities gragpployed. The

increase in, a i e - '
compo}igh FFhe RgRlaple 5 Abickt By LR ek o7 Fihermally,
perinedraBY r Eﬂéﬁefaﬂly,t that By idtiaveoubiSsubéuthidou@ihhditoneal, oz .
. % I'nhi bition of d-anphetam ne stinulated |oconmotion in
intramwscokar @j¢@iamp kmpng othgrs, isbusking buacaly eeetil gng trgrsdermgl
st ed B . Behavj or

a3 SE AT RGOS TS B B Erane 1R & 4 g af thejipyention
are anifsr{&l/s‘? Bl eRA11G AR A Sink R dingMubhdns ot R3nadimels, domesticated

. i nul'ated” | oconpbtor activity was assayed according to
animalg,Habdratorpenimglpeedgdike. Mal e CDI nice, 25-30 gm body

Formulations containing the compounds according to the present invention may take the form
of solid, semi-solid, lyophilized powder, or liquid dosage forms, such as, for example, tablets,
capsules, powders, sustained-release formulations, solutions, suspensions, emulsions,
suppositories, creams, ointments, lotions, aerosols, patches or the like, preferably in unit

dosage forms suitable for simple administration of precise dosages.

Pharmaceutical compositions according to the present invention comprise an effective amount
of one or more compounds according to the present invention and typically include a
conventional pharmaceutical carrier or excipient and may additionally include other medicinal
agents, carriers, adjuvants, additives and the like. Preferably, the composition will be about
0.5 to 75% by weight or more of a compound or compounds of the invention, with the
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wei ght, were brought into the experinmental room and

allowed at least 30 mn of acclimtion. Each nouse was
wohagadogznt o the testing enclosure with an i nfpicangdoos/os271

beam array that automatically nonitors the aninmal's

activity. Mce were habituated in the testing

encl osure for 20 mn, and then returned to their hone

remain@89&nsMif € eWehBallosTRdithle hhp@tdctwtivabélcypients Fdresil
conpound I n appropriate vehicle 5 m nutes befor

e

adminigtratqh eecindxetpienty aslydsiphaomgsenticat gradgs afmaanitgly kaptose, starch,

d- het am ne injection, .m ce t .
magnefigRUNBERE. HETT peg o 1 S NS g delin pucrossy
magne¥idth &PHaHMEhnd Hd 166t Bdiesinel, ehddorgsrilioasnayadlbe témaij minor

movenment units.” Al data were anal yzed by conpari ng
amountshef pmelops aukdaresibalanpestsyeh e wettiagmgethenysifyiag agents, or
buff vehi cl e control group. The data for test conpounds is
Wehown in Table 1, colum 2. The data shown is the %

i nhi bition of hyperactivity induced by acute

admnistration of 2 ng/kg d-anphetamne in mce. The
Liquidcompositidss ¢ashepteparodi by dubsel vingatridspiersiig the spappendsgapout 0.5%

Tt ; h . . \ .
AT T T O o N N
for exa?rﬁﬁé’,eaqu&nﬁlsﬁf?ﬁ@ QYA s ABgkroRL %@Qer@f, ot BBahdlY@ AR solution or

crease glutamatergi c synaptic responses nedi ated by )
suspenfibRAF srase [t orad |iqaid prepagatiesie fhel cofnpositine maydst prepared s a solution,

hypogl ut amat ergi c.condi tions.. They.are_.al so usef for.
suspenp Baf RO ot BRI PE MBI RIEREEr TosBrs R o S chigry Suiable
for hydhtidH A& at6 0@ HdrinWEsaiMBct i ons, brought on by a

deficiency in the nunber or strength of excitatory

synapses, or in the nunber of AMPA receptors. They may

when BiRortERTs bR I FERFEAL RGP T8 SuPlaminsraion,
the pre?ﬁ’xrahbﬁﬁlln/ays bE LA, driiAdsapERderdNdpéled ahé lik@tTh Qnaklkt
earni ng of behaviorsdependent upon AMPA receptors. In

formulatidy, elb¢ sorhpasitiediswypicaltyfermulednyiticaddpionasde g. an excipient such as a

T T N T Ty
disinteglgwr%%@r {)/t?ﬁ&{éd@ﬁtﬁ{e_s it}VB?%Jel%p}és@d PR Gl fach BB BF RBdLcAl prépsrations.

enenti a, ssion, attention disorders,

sexual
An injectable composition for parenteral administration will typically contain the compound
in a suitable i.v. solution, such as sterile physiological salt solution. The composition may
also be formulated as a suspension in a lipid or phospholipid, in a liposomal suspension, or in

an aqueous emulsion.

Methods for preparing such dosage forms are known or will be apparent to those skilled in the

art; for example, see Remington's Pharmaceutical Sciences (17th Ed., Mack Pub. Co., 1985).

The composition to be administered will contain a quantity of the selected compound in a
pharmaceutically effective amount for effecting increased AMPA receptor currents in a

subject.

The following examples illustrate but are not intended in any way to limit the invention.
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dysfunction, novenent disorders, schizophrenia or
schi zophreni f or m behavi or. Menory di sorders and
wo Rad/iseg di sorders, which are treatabl e accompgiig2063/006271
the present invention, include those disorders that
result from aging, trauma, stroke and
neur odegenerative 5 disorders. Exanpl es of
Unlesshekdratiegenad, atlitv@petanestee giviendh detgeeshiTiisias. dmleds otherwise
limted to, thqse associated with drug.jnduced states,
stated, g INMRopretrgienHNMA sissiraand wegf hiajaed ‘“aff?b‘teé%"r grotormi or
Loyl hi I Ird IR0 $:8hes of
deuters AF BRSO LI B Rltc AR M ARARAT ol Ml A RS
Exampiélsorapaings cogfotra to NEP AGt icamdnchuture i protvided bartheipemppter software
one aor npre conpounds according to the present
ChemS§ketcdry %D ¥dsGener al | y, dosages and routes of
adm ni stration of the conmpound will be determn ned
according to the size and condition of the subject,
1. CHEvHOAdL METHODSINdar d phar maceutical practices. Dose
[ evel s enpl oyed can vary wi dely, and can readily be
determ ned by those of skill in the art. Typically,
amounts in the milli FRAR quantities are
enpl oyed. The 15 co ot EDIA inadrn'nistered to a
|2,1,3|$&imﬁﬁdib?olv$émaxylwicﬁd, e.g. orally, transdermally,
perineurally or parenterally, bhat is, by intravenous,
subcut aneous, intraperitoneal, jjor intranuscul ar
i nj ection, anobng ot her si._i i buccal, rectal and
transdernmal adm nistrati ubj ects contenpl ated for
treat ment according to thod of the invention are In
animal s, especially mammal s, includi ng humans,
a 3 L réfegraiied visiningshshicall stifekig] eflue dofdemsérirdieamomateo nad pitsogen inlet,
animals, and the like. Formul ations contabning t he

KOH (@3#psLiwasdissdwdinthang! (238 mb aad weater Dot/ HaR%r ke

. the f i i 250l il A it
v IO B s AR B i
30 minveRs Uhersulfingdaspension staaistieed atcthe smree feorprdtarei fond4y minutes and

sol uti ons,  suspensions, enulsions, 5. s ptaries, ..
contods b SRR BT S LR 1 PP L) Syon o
sodiurﬁ h%%chﬂ)ﬁ?é @4%@53%) s Hida drop wise within 1.5 hours at 0°C +5°C. The

reaction mixture was stirred at the same temperature for 2 hours and controlled by TLC

(CHCI; 100/ acetone 2/ acetic acid 1). Water (350 ml) was added within 15 minutes at 0°C
+5°C to give a fine yellow suspension. The reaction mixture was then acidified with a 6N HCI
solution (239 ml) until 0.5 < pH < 1 was reached. Sodium chloride (58.44g) was added and
the resulting suspension was stirred at 0°C +5°C for 1.5 hours under nitrogen. The solid was
collected by filtration, washed with 3x400 ml water and dried (40°C, 30 mbars, 12 hours) to
yield 83.6g (88.8% yield) of [2,1,3]-benzoxadiazole-5-carboxylic acid N-oxide.

In a 2 L reactor fitted with mechanical stirring, thermometer, addition funnel, reflux
condenser and nitrogen inlet, [2,1,3]-benzoxadiazole-5-carboxylic acid N-oxide (80 g) was
dissolved in absolute ethanol (800 ml). To this solution triethyl phosphite (114.05 g) was
added within 10 minutes at 70°C +2°C. The resulting mixture was heated to reflux (76-78°C)

and maintained for 2 hours. Monitoring the reaction by TLC (CHCI; 100/ acetone 2/ acetic
33
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dosage forns suitable for sinple adm nistration of
preci se dosages. Pharnmaceutical conpositions according
wol2008/118963r €sent i nvention conprise an effecti peTAIOU8I006271
of one or nore conpounds according to the present
invention and typically include a 0 conventiona
phar maceutical carrier or excipient and may
acid 1)atidived eompleye teaeiondFhesbleentvemi remoatd anylen vaquuon(30inabars, 40°C)
adjuvants, additives and the like. Preferably, the
which yiskisd £ hlackroil 1130 ReWalss (¢O0mb was a?‘éﬁ/é BVF Wéi"&%{ur% Wag g igacted

with etﬁ%lea%e{:a?%rﬁlgkj 44960 ﬁﬁmlérbggarﬂé }()ﬁeﬂ? I“{?g VeRhdi@hw }’i’i8t5t7 ml water

it
remna er consi sting senti a of suitable .
contaifth@NaBEE($. §-GHi<1e) CTlp /uksus flase snsbepacitedirst exatacted with ethyl
such exci pients include pharpmaceutica

f o oo
acetaterf@nPAQ ol); Thaagusous PRISEE, 2CHRkeEls B @N%é&ﬁ?é I g asC£2°C
which g%ﬁﬁ%(glréll tﬂ%ﬁxa%%@?z%ﬁ%n 6F hleweﬁé\’%'pén dﬂf’ﬁ%ﬁf}f &IEL ﬁftlfnréd off and dried

I"um car bora
(40°C, d05hb:R6, 1 2tHMRr) GFPRE §3.96g (P8Ys fletd) [2,013] denzaKadiarole-5-carboxylic
anounts of non-toxic auxiliary substances such as

acid: mpet tl 660g 62 S N HNMBRRIOSINTlizng Mt £3.8 69, 16D 8.87 &3, 1H)g86 (d, 1H,

_ . conposition n. b ared by dissol ving or
1_0-6&1@;@%&1’@@ (%hiﬁc{)ﬁ‘g)o(ghgg (about 0.5%to about 20% by
wei ght or nore), and optional pharnmaceutica
adjuvants, in a carrier, such as, for exanple, aqueous

sal i ne, aqueous dext INNERMEI&IH 2 or et hanol, to

forma sol ution gr uspensi on. For use in oral liquid
LLL;kﬁ%%ﬂﬂ@§¥¥$#5¥ﬁ¥L8%§$E§¥¥§bn may be prepared as a

sol ution, suspension, enulsion, Qor syrup, being

supplied either in quukd f r a dried form

suitable for hydration4ns f ofl nornmal saline. \Wen

the conposition is enp? the formof solid

preparations for oral adm nistration, the preparations

In a 5008¥1 REctbehh&l With deaRaied stif eetmonR s U daitionr fuhihed, reflux
like. In a tablet fornmulation, the conposition is

condersyparskiirpgdrontat) [Atlet-hanzaxaskrrols-rearborylie acah (28x@); asesygpended

: suc S chari de. or_cel |l ul gse pr r.at 4

im oS5 Rl S S SRS SRS RSFRRPI PR R P 035

mi). THd feb@fing nifiusd WheREA Ol reAibel 2l @IntAREl for Baoutsy Pi dhakt pass
used in the manufacture of nedical preparations.

An
column mjag otstthled and bdueictw asrdistdteddamerspheryd prasivirail2¢ nal) pHrio remove

excessvsnezlglentt. )1/5; te(r: %LélYngCth tre%:ﬂnltngqoﬁlgr@ ! gistilled off, which resulted in a thick

oil. This oil was distilled (90°C, 2mm Hg) to remove impurities and the product crystallized

on standing (79.8% yield), mp: 55-58°C.

EXAMPLE 1
N-Cycloheptyl-N-methyl-[2.1.3]-benzoxadiazole-5-carboxamide

I /O
/N\ N
N Me

To a solution of cycloheptanone (1.12g, 10 mmol) in 40 ml of ethanol was added a

methylamine (2.5 ml of a 33% solution in ethanol) and 220 mg of Pd on C (10%) were added
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in a suitable i.v. solution, such as sterile
physi ol ogi cal salt solution. The conposition nay al so
woeod/apeesl at ed as a suspension in a lipid or pcT/US2008/006271
phospholipid, in a |liposomal suspension, or in an
aqueous enul sion. Methods for preparing such dosage
fornms are known or will be apparent to those skilled
, and tﬂi}ntﬁﬁﬁeaiyﬂfogéﬁdte@xmmﬂ)@ pvaangiReThaigilnle 'veere filtered off and the
. Pharmaceutical Sciences, (17th EJ., .Pub, Cp.
mixturg QEmREN(r3led UBBFFIESHYM 67 81YS ARaleyRHon o hixert bt g of
triethyﬁﬂ‘grli'éawe}eté{ss%ivehnﬁ 1??&1%&?&&1&%%%&6’ ahd'a &olution of [2,1,3]-
pharmaceutically effective anmount for effecting
benzoxadzeksedarBMBAchlondp(730 rogird mmod) was aldsd bjomdy.. Afi¢restirring the

. fallow ng exanples  illustrate but ar ot .inte i.n .
mixturg §gr 2\BgHrE.ghe PrEAPICHNEsS WEeWETSA YOH) @g?‘@t%ﬁwlg HCb solution,
dried O%Eﬁallnggnesﬂklll sﬁlm%ﬂttﬁ’é’nec%n@frﬁragédvﬁ{aef P28 ®IvER Wit Solid, after

unl es therw se stated, a NVR

0 NVR spectra are 1H

trituratf@eWith athenhosang, ImtaMpe @0i81 *deli BIMIR I3 @O B, ©DNCL;, rotamers) &
deut er at ed DMBSO as sol vent usingétetranethglsilane as

7.93 (naynl Kt i0r(ad 11 ddat-a7 (y 1H): nds369 apsk Anffr 253 BRyoiings); 3-01 and

conf.onI I UPAC no ature as provided by the
2.87 (Sc+o?n§' )g?bgblf#%?lgqﬁﬁngggketch by ACD Labs. |. CHEM CAL
METHODS | NTERMEDI ATE 1

F2,1, 31- Benzoxadi azol e-5-carboxylic acid a 3 L reactor
fitted with mechani cal EXAMPBE2 refl ux condenser

N-(4.4-Dime yclp u_. -.-'=~. . I ! et’ 0 .' ol -'54 Oside
4- Am no- 3- nitrobenzoic acid (10Qg)Meas added and the
or ange suspensi on was heated tg Q€ wi thin 30
m nutes. The resultjng _suspensj as stirred at the
sane tenperature Qpr\ nufles &nd cool ed to 0C +5C
within 30 mnutes.™ rcivel |y available (13% w w)

sol ution of sodiumhypochlorite (448. 93g) was added

Methyﬁﬁﬁﬂe,\geﬁ&amﬁwméatlndéa hoxtuge eitm@h{darhie hylacchl@adet (10g) and
m xture was stirre at the sane terrper.at ure for

2
sodiunhhbydrexide geldesn{ &), wab eopdansed (dry ice trap) into a solution of 4,4-
dimethylcyclohexanone (1.0 g, 7.9 mmol) in 40 ml of methanol and 20 ml of THF. 10% Pd

on C (400 mg) was added and the mix was hydrogenated at room temperature over night. The
solids were filtered off, and the mixture concentrated under vacuum. This material and
triethylamine (2 ml) were dissolved in chloroform (50 ml) and a solution of [2,1,3]-
benzoxadiazole-5-carbonylchloride (900 mg , 4.9 mmol), in chloroform (40 ml), was added
slowly at room temperature. After stirring the mixture for 1 hour, the organic phase was
washed with 1N HCI and conc. NaHCO; solution, dried over sodium sulfate, and
concentrated under vacuum to yield an oil, which was purified using silica gel
chromatography eluting with chloroform/ethyl acetate/hexane (10:20:70), to give a white
solid, after crystallization from methyl-t-butyl ether (MTBE)/hexane (38 mg). Mp = 143-5°C,
'H NMR (300 MHz, CDCl;, rotamers) § 7.91 (d, 1H, J= 8.7 Hz); 7.81 (sb, 1H); 7.45-7.36
(m, 1H); 4.52-4.35 and 3.45-3.30 (m + m, 1H); 3.04 and 2.89 (s + s, 3H) and 1.95-0.80 ppm
(m, 14H).
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(CHA 3 100/ acetone 2/ acetic acid 1). Water (350 m)
was added within 15 mnutes at OC +5C to give a fine
woyRbd/pbauspensi on. The reaction m xture was tpggnus2008/006271
acidified wth a 6N HO solution (239 m) until 0.5 <
pH < 1 was reached. Sodium chloride (58.44g) was added
and the resulting suspension was stirred at 0C +5C for
1.5 hours under nitrogeDXAMPBLEd i d was col | ected by
f||trat|on mashed mnth 3x400 m mater and dried (40C,
J1-Abspyiro[2. -henzonacdiazele-Searboxamide o) of
[2,I 3] benzoxadlazole 5-carboxylic acid -oxide. In a
2 L reactor fitted with nmechani 4\'rr|ng,
t hermonet er, addition funnel r X condenser and
ni t rogen inl et [ 2 N3 : i
acid i V-oxide (SO(QL/ = nisgﬁ!ved i n absol ute et hano
(800 m). To this s®lut on trlethyl phosphite ( 114.05

A sol&é)gmeﬂag ﬁ?‘){‘\#& ﬂo?/va6 y]hcar %Oa(?% gl ! éf Eﬁ&%l) %@S—[F (40 ml) was

slowlyrﬁau&l ﬁ:l DAGH] or.02) iRaHIS (40MaD) mqamﬁgembaame@ahd oite 1h)b(tﬂ'ﬂe@t1rred
(CHA 3 100/ acetone 2/ aceticacid 1) showed conplete

for 2 hperacfh@mlxttrwév@sdhmemoleeé’ylthemé%@r anfhlagxape (Al (vees added,

oo B T R L RS SS R o

was addE@Mthe AGRLAL Wad A0Qe@Brd HRAilFht: coldmtatedanier vitasa. Wasdlution of
extracted with 850 ml water containing NaCH

triethy{agniBe PHal)Gh chrbm@foaq (6duH) whanaddedde theagsideg fdlosigd by a solution of

AN R AR P W ey hne
s P o0 L 45 A o con

NaHCOhaslatiod, 2hdraquesiis plmsys wkie rﬁ&x‘&@gecﬁ gm%o}nio@o@ﬁn (100 ml), and the

3].- benzoxadi azo] e- 5- car box
combifGglRrEGHEAHES NOFe (150 VoF ZACTRE) S8, e5mperitaied) undgr ygeuum and
chrom£t§ %ragﬁ%gr‘?&ﬁ?\ﬁ_%g’eldtiﬂﬁ_l_v«)ltlret@yﬁac'é%}e/he&aﬁg (:ﬂp‘m)(tg giveld wHlite solid
(410 n{gZSV%EMelBB raftev(adstaﬂmheerﬁfromrdadﬂyﬂootdtmeﬂéTBE Mi560074109°C, 'H

f d with
NMR GNP CPEim1amE) P \dOn banes Sl fee (o g il Tar 2435 (.
1H); 4l66:4. 5@?@%5@@{@4%?@;@%5%8&.910(sa+0§?@}1(),2§.19)1._waﬁld 0.99-0.86

suspen
(m, 8H) and 0.40-0.20 ppm (m, 4H).

EXAMPLE 4

N-Cyclohexyl-N-methvl-[2.1.3]-benzoxadiazole-5-carboxamide

/N\ N
O\ ;©/‘L“IA
N e

To a solution of cyclohexylamine (4ml, 17.4 mmol) and triethylamine (3 ml) in 50 ml of

dichloromethane was slowly added benzylchloroformate (2.4 ml, 17.4 mmol) and the mixture
stirred at room temperature overnight. The solution was extracted with 1N HCI and conc.
NaHCOQ; solution, the organic phase dried over magnesium sulfate, and concentrated under

vacuum to yield 2.85g of white solid. The solid was dissolved in THF (50 ml), slowly added
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in toluene (245 m ). To this suspension was added
thionyl chloride (39.4 g) and DVMF (0.35 m ). The
WO R8dH436¢3g M xture was heated to reflux and neicil@208806271
for 3 hours. A short pass columm was installed and
toluene was distilled (atnospheric pressure, 124 ml)
off to renove excess reagent. After cooling the
to LiAIFn@i09ighin diethybethen@® nal) and theeulixofre heated teh7G°€sfiat § ddut. The

mixcur i e oL e S(MAHRP o SR Pyt e PR, o ed by
careful ﬂﬁf%nhn& ats%&t% of's Shﬁ}q hﬂf?omé? (%291 168 WRtek. Celite was added

I net T ZJ nzoxadi azol e- S- car box

and th@ﬂﬂl)dﬁremaﬁﬁm&d;tfbbﬁweﬂ by y@ioememomnmder Yatuiidg To kGomtwin)of the
in 40 m of ethanol was t hyl am ne

resulting @gl%lsgl gteith}ﬁammeé% Heh#td dlﬁh’@?%@h?&f @f WW&% 'S'%WE& eg)éed
[2,1,3 V%rg%)?ﬁ &%Ple-i-ﬁ%rbg ofll oéhg FO@%d{Ser e ) %ﬁ 5&9% B! mixture for 1

hour, the fgdhi@ phasicRay wadted v&iﬂﬂﬁﬂ HEGind Roh@ I‘@H(eOasq:laﬂum dried over
yelllow oil. This material and 1.2 m of tri eth}/l anin

magnegismesudiatss and eencentrated pndesvagiunp fogigaarHussold 41-458) The

iS4 ke ol -BEREE I s o ipmi Pl o

give a Whiﬂ: wo1ad {406 rdg, P86 Sield)eIpos g?amstc AHG34S, \MH WaZﬂﬁ)egH\MMR (300
IN HO and cone. NaHCO 3 sol ution, dried

Hz, GRGHs 2iratama)int-81 (Al 774 Honé8h(s 46047 Gﬁd’e}G Gl 0-4.45

ol,i fter I t her
and3-%2@% w330y SORogeyed S e i 'S
rotarrers) d793(m I H); 780(s IH) 743737(m
IH; 4.75-4.60 and 3.70-3.55 (m+ m IH); 3.01 and
2.87 (s + s, 3H) 2. OO-Mﬁéﬁlﬁ(m 12H). EXAMPLE 2
4 4 h : ide
oxa nm de

Met hyI am ne, gener at ed byoheaﬁ a m xture of

met hyl ami ne hydrochl ori del|(1 nd sodi um hydr oxi de
pel l ets (189), sed”(dry ice trap) |ntoa
sol ution of 4, 4-9di Icyfé, ohexanone (1.0 g, 7.9
mol) in 40 ml of Npet¥anol and 20 m of THF. 10% Pd

The title compound was prepared from cyclopentanone and [2,1,3]-benzoxadiazole-5-

carbonylchloride using the procedures described for Example 2. Mp = 110-111°C, LC-MS,
MH" = 246; 'H NMR (300 MHz, CDCl;, 2 rotamers) & 7.91 (d, 1H, J=9.3 Hz); 7.83 (s, 1H);
7.42 (d, 1H, J=9.3Hz); 5.1-4.9 and 4.15-3.95 (m + m, 1H); 2.995 (s, 3H); 2.1-1.40 ppm (m,
8H).

EXAMPLE 6
N-Cyclobutyl-N-methyl-{2.1.3]-benzoxadiazole-5-carboxamide

L3
/N\ N
O\ /ﬁ‘LI
N Me

The title compound was prepared from cyclobutylamine hydrochloride and [2,1,3]-

benzoxadiazole-5-carbonylchloride according to the procedures described for Example 4. Mp

=51-2°C, LC-MS, MH" = 232; "H NMR (300 MHz, CDCl;, 2 rotamers) § 7.91 (d, 1H, J =
37
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on C (400 ng) was added and the m x was hydrogenat ed
at roomtenperature over night. The solids were
wofdobd/eed of f, and the m xture concentrated updgaius2008/006271
vacuum This material and triethylamne (2 m) were
di ssolved in chloroform (50 m) and a solution of
[2,1,3]- benzoxadi azol e-5-carbonyl chl oride (900 ng ,
9.0 Hz 7% IN&D1 B); 742 @hh By PECT.ORI£)46.174.9 andvd S Sadltietn H o i); 84110 (s,
roomtenperature. After stirring the mxture for 1
3H); 2.48ur40 ppra (&% 6Hhi ¢ phase was washed with IN HO and
cone. NaHCO3 sol ution, dried over sodiumsulfate, and
concentrated under vacuumto yield an oil, which was
purified using silica gEKAMPDREL ography eluting with
chl oroforniet hyI acet ate exane 10: 20: 70), to give a
; jbengoxadiaz panbioxamidey fr om net hyl - t - but yl
et her (MTBE)/hexane (38 rrg) 143-5C, 1H NWR (300
MHz, CDd 3, rotaners) d 91C(d J: 8.7 Hz); 7.81
(sb, IH); 7.45-7.36 ( K) 5 and 3.45-3.30
(m+ m IH; 3.04 a@%&}' s, 3H) and 1.95-0.80
ppm (m 14H). EXAVPLE g=~\g#hyl H
-spirof 2. 51oct-6-vH2, |, 31- benzoxadi azol e- 5- car boxam de
Toa so‘h1t$<§ﬂ @ﬁd)@lbheiylbnanmy(ll rﬁb iand friztBjlamined yl mban dichiaremgethane (20

in THF
) wai dtsdes goluiay) of 13- b Qg 420l o @8&?"%8@5‘3? Wrie. 4mgod in
r Fitd sizn @ik washed
aichlor 3t (M fhé?%iﬂ%%%ﬂﬂ%&éeﬁfsf L o ke
with mq{ctmmlobohy Nat €Oy kolatdi,tdrizd ovfr magmilsumn ol fasé, and ¢pueantrated
hydr ox
under yAGEuRK Iba Feé“&!ﬁg'z’ﬁsltm‘%?tsg Wéﬂs?oeﬂeﬁﬁ & Eﬁet r%‘?lée ilﬁgggf g igld =
0 den 1 W f e, (729 d) 1HnJ—9OH
27/) or1(73 g??ln{e(.nG @g@g&gegbpéﬁﬁgi?gﬁy dl)Je fo wed i
7.82 (dQY—a GHEUIH)6.09f(“s”, NH, 1H), 4.05-3.97 (m, 1H) and 2.09-1. 18 ppm (m, 10H).
[2,1,3]- benzoxadlazole 5- carbonyl chl oride (704 ng, 6
mml), in chloroform (10 m ). After stirring the
m xture for 1 hour, thepQhedpig #hase was washed with
IN sul furic acid and come—NaFCO 3 sol ut | on, the

N-Cyc 2 Slehzoridiarde-Sxdarbosadidel t h chl or of orm (100
t he conbi ned organi o ph were dried over
magnesi um sul f at e, cqpce tratled r vacuum and
N
|
N - H

This compound was prepared from cyclopentylamine using the procedure described for
Example 7. Mp: 169-170°C, 'H NMR (300 MHz, CDCl;) & 8.17-8.14 (m, 1H), 7.90 (dd, 1H,
J=9.0 and 0.6 Hz); 7.81 (dd, J= 9.0 and 0.9 Hz, 1H); 6.25 (“s”, NH, 1H), 4.50-4.35 (m, 1H)
and 2.16-1.45 ppm (m, 8H).

EXAMPLE 9

N-Cyclobutyl-[2.1.3]-benzoxadiazole-5-carboxamide

L3
/N\ N
O\ /]:j)Lll'
N

The title compound was prepared from cyclobutylamine using the procedure described for
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chr omat ogr aphed on silica gel eluting with ethyl
acet at e/ hexane (30:70) to give a white solid (410 ny,
wo2008ms)3d) , after crystallization from PCT/US2008/006271
di chl or onet hane/ MTBE: Mp = 107-109C, 1H NWR (300 MHz,
CDA 3, rotamers) d 7.91 (d, IH J= 9.3 Hz); 7.82 (s,
IH; 7.47-7.35 (m |H); 4.66-4.50 and 3.55-3.40 (m +
Exampi87.| 115-ﬁf6°ankH RMR (660 MHEyz, CIN'L;) 820-811 56nakd), 7.90 (dd, J=

0. 99- 8 d
9.0 and (9 EizohER: 7? 52 (ot e iz, 48 (8, N e 44 Bo G, 1)

ol e-5-carboxa m de To a sol ution of
andzsg%cggﬂg fnam e (4m, 17.4 nmmol) and triethylanine (3

in 50 M of di chI or onet hane was sl ow y added
b_enzyl chloroformate (2.4 m, 17.4 mmol) and the
m xture stirred at roomterrperature overni ght. The

sol ution was exkﬂmﬂégn% %ﬁ%ﬁn@lﬁone. NaHCO 3

solution, the o gnesi um
No(cis- Ut iRy clonexIpNCRBtva 2d azoxmiianobe-5-@ayl ide 869
o |te 50| The solid was dlssolve |nTF 50,
R G BN Yidr 28X p A Al

gy

OON The

h, hexane

y on of a
o[V 1060 M of water.

add@d and the ni xtwFe-was fiMa er ed,

f ol IMwed®by concentration under vacuum To a sol ution

t-ButylgrB tﬁxPﬁg L6 k&l’oﬂgxy’ &lbﬁﬁﬁtd @. 54r ¢, @0hyalyiafe tdlderdshlphnitylmethyl

ane was sl ow y adde
isocyanlide (3.087g, kiénmmoadvem diseolse(tmdm Iﬁglr%lbfﬂ@lﬁilr@@ (10Pngy s cepled to

. After ture h t
0°C. P@F@%}Hﬁbf@ﬁrﬂ%@l&&&"r @égﬁg R W‘H&ﬁ Sl"wéy ad the rﬁﬁ}w
allowed % WakARo 2610 S Q¥ $6r TRANS SThE et dndhkturdMhs evaporated to dryness
concentrated under vacuumto give a white solid

and paftitiohbd petwier ethpd evctai (1idsnly hmcbwateo (10 elthegnganic Jaypoyas

spnaffaSed G Bt NARE R TSN SRR e g

chrométggtlxghed\/(')# a 5ilie® %el éﬁlr%tﬁ 3@12’1 M‘diate/ﬁ%nB (6@ 340wy B#3g of
1 (s, IH; 7.45-7.36 (m
tert-butﬁl)rnetuylei44cy460carn@h@cys)cartzan(mqq + m 3H); 3.01 and 2.87
(s +s, IH; 1.95-1.00 ppm (m 10H).

t-Butyl methyl-(4-cyanocyclohexyl)carbamate (710 mg, 3 mmol) was dissolved in
dichloromethane (20ml) and trifluoroacetic acid (3ml) was added. The solvent was evaporated
after 2 hours, the residue was re-dissolved in a 4N HCI (3 ml) solution in dioxane and the
solvent evaporated. Dichloromethane (30 ml) and NEt3 (2 ml) were added to the residue
followed by a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (548 mg, 3 mmol) in
dichloromethane (10 ml). After stirring the mixture for 1 hour at room temperature, the
organic phase was washed with 1IN HCI and conc. NaHCO; solution, dried over magnesium
sulfate, and concentrated under vacuum. The material was purified on a silica gel column
eluting with ethyl acetate/chloroform (1:1) to give 170 mg of N-(cis-4-cyanocyclohexyl)-N-
methyl-[2,1,3]-benzoxadiazole-5-carboxamide as a white solid and as the less polar isomer.

Mp = 222-223°C, 'H NMR (300 MHz, CDCls, rotamers) & 7.93 (d, 1H, J= 9.0 Hz); 7.85 (s,

39
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EXAMPLE 5
TV-Cvcl opentyl -i V-net hyl -fl J. SI - benzoxadi azol e- S-car bo
woxmos/tigoebhe title conpound was prepared from pCT/US2008/006271

cycl opent anone and [ 2,1, 3] -benzoxadi azol e- 5-
car bonyl chl ori de using the procedures described for
Exanmple 2. Mp = 110-1 HC, LC M5, M+ = 246; 1H NMR

1H), 7(43QQ, M0 HEDGHS 4.85- 40135y 5-8.40.284 3(1d-2.B(mJ5H) 8nd2.20-1.30
7.83 (s, IH; 7.42 (d, IH J=9.3Hz); 5.1-4.9 and

ppm (4, §H). 3. 95 (m+ m IH; 2.995 (s, 3H); 2.1-1.40 ppm (m

The mexg iR GULE G L Ynesrighop DaV et b2 Al ensgragiagoless o
carboxamﬁ'aéi\%asT Safnkd hea GoMR @blmi af%&scrjiﬁhﬁﬂ@dtﬁﬁi g diethyl ether (180 mg).
cycl obut yl am ne hydrochl oride and [ 2,

= 1RO ERIX Ecl A DNOVIB- (50@ Mg P Clh) n@tammS)aﬁ:E 88 d}i ndl.ts & h#lz); 7.83 (s,

15D, mé‘%ﬁgd“mﬁ%ézi?ﬁ% JeRT izt R Bs0 T g 270-1.40

opm (f, FP1 (d, IH J =9.0 Hz); 7.81 (s, IH); 7.42 (d, IH
JZ9.0Hz); 5.1-4.9 and 4.35-4.15 (m+ m IH; 3.1 10
(s, 3H); 2.40-1.40 ppm (m 6H). EXAVPLE 7

N- Cycl ohexyHZJ SI-benz§§§g¥ﬂéjiiaf-carboxan1de To a
sol ution of cycl ohexyl ) and triethylam ne

N-Meth1-N-fBtdabyar62¢Np OF 1B £.3({-Pendxadir®leasidarbckamide
sofutron o .1, 3] - benzoxadi azol e-5- car bonyl chl ori de
(730 ng, 4 mol) in dichlorogethagre>~pl0 m). After
stirring the mxture for 1 hdur, |the|organi c phase was
washed with I N HO amgxe0rrg” Na solution, dried
over magnesi um sul f & g colcentrated under vacuum

The residue was tritifated with ether to give a white

Methy%gé’ ﬁgééég%@;éhgﬁga %%}/é) of r}{(gthﬁ?&g%e %]ﬁ&%éj‘@g)o and

sodiuntBydroxid8 pelléls (]JSg) Sw Ak ddndensedl (di§. 1&9trz{p)s to aMd,lutidﬂ)qf tetrahydro -4H-
4053976 and209119}3 OH). EXAMPLE
pyran-g-one (1.0 g, 1 mmol) in methanol (50 ml). 10% Pd on C (350 mg) was added and the

mixture was hydrogenated at room temperature for 7 hours. The solids were filtered. off and
the filtrate concentrated under vacuum. The residue was dissolved in chloroform (70 ml) and
triethylamine (2 ml) and a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (500mg ,
2.73 mmol) in chloroform (10 ml) was added slowly. After stirring the reaction mixture for
30 minutes, the organic phase was extracted with 100 ml of water and sulfuric acid (= pH 2)
and the aqueous phase re-extracted with chloroform (100 ml), dried over magnesium sulfate,
and concentrated under vacuum to give an oil. The crude product was purified by silica gel
chromatography eluting ethyl acetate/hexane (75:25) and chloroform/acetone (85:15) to give
the title product as a white solid after crystallization from ethyl acetate. Mp = 160-2°C, LC-
MS, MH" = 262; '"H NMR (300 MHz, CDCls, 2 rotamers) & 7.93 (d, 1H, J = 9.0 Hz); 7.84 (s,
1H); 7.42 (d, 1H, J=9.0Hz); 4.90-4.70 and 4.20-3.10 (m + m, 5H); 2.927 (s, 3H); 2.1-1.5 ppm
(m, 4H).

EXAMPLE 13
N-Di-Methyl-N-tetrahvdro-2 H-pyran-4-vl-{2.1,3]-benzoxadiazole-5-carboxamide
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N- Cvcl opentyl - f ZJ"| - benzoxadi azol e- S-carboxa m de This
conpound was prepared from cycl opentyl am ne using the
wohegadegze described for Exanple 7. Mp: 169- 19@1@is24849/006271
NVR (300 MHz, CDCI3) d 8.17-8.14 (m IH), 7.90 (dd,
IH J=9.0 and 0.6 Hz); 7.81 (dd, J= 9.0 and 0.9 Hz,

IH; 6.25 ("s", NH, IH), 4.50-4.35 (m IH) and

2.16-1.45 ppm (m 8H). EXAMBLE 0
N- Cvcl obut vH2, | , 31- benzoxad||azo] e- §- car boxa nmi de The

title conpound was pPegpa cl obut yl am ne usi ng
t he procedure desc® o:@» le 7. Mp: 175-176C, 1
' NNR (300 N+E CDO 3NTd~&F20-8"F7 (m IH), 7.90 (dd, J=
and O. | '.7.8 dd, J= 9. n Hz
The coglp@gnd WS prem'gredl qglj;'_?)f %hé gr@c?cﬁ,\re ?%%xg?ﬁgﬂ% 128’0? ]alb-H)
methylaﬁmglmd t@w dﬁMM’ a0 &H&dm%mb@-%ét "Y2M¥R (300 MHz, CDCls,
anocvc ohexy -1 V-met hyl'- 2,
2 rotame¥dy H293 ¢d ald, dzo b &-Fz)c Ar8aqx.aH )i 2. 4ar(dl, 1H,(J=9.0Hz); 4.90-4.70 and
- 4- cvanocvcl ohexyl) A—nethvl f2,1.,31-benzoxadi azol e-5
4203J@dﬁbb%hﬁ&ﬁéndgdzyﬁIH%Q 4HM4- oxocycl ohexyl ) car bamat e
(4.54 g, 20 mml) and toluenesulphonylnethyl
i socyani de (5.07g, 26 mmol) were dissolved in dry
t etrahydrofuran (100m EXAMMJIOI4d to 0C. Potassi um
tert butOX|de (5 16 ¢ ) Was added slowy and
j X ! B<3-Wl) ] enls ‘ KRR A0AC-ICATROXANMUE - | or 3
hours The reactlon n1xture was aporated to dryness
and partitioned between eth afetgte (150m ) and
water (50m ). The orga separated, dried
over nagne3|un1sultﬂte evaporated. The crude
product was chromat 0gT a silica gel eluting
with ethyl acetate/hexane to give 1.4

A mixture p{iydroxdamipe hydrochlogee £ﬁ6$?emlyreéﬁeaws(éé6g?m{ {pfrahydro-

4H—pyran Abén él A% 31[1]1918)6311 %ﬁ%ﬁ?ﬂoﬁeghﬁ% %61{(#%&) Q%'mg’%nt”ﬁi’é dolids were

filtered Mffahdil geaabRNt 6vaporded AMeremaigingdtsdrialies ssiopenead imad0 ml of

evapor at ed
dry THF and decanted. LiAIH4 (6.07g) was slowly added and the mixture was refluxed for 1

hour. The cooled mixture was quenched with 10% sodium hydroxide solution, celite was
added, and the solids were filtered off. The solvent was evaporated and the residue re-
dissolved in dichloromethane (10 ml) and triethylamine (1 ml). This mixture was slowly
added to a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (365mg, 2.0 mmol) in
dichloromethane (10 ml) and stirred at room temperature for 0.5h. The mixture was washed
with IN HCI (100 ml) and NaHCOj3; (100 ml) solution and the aqueous re-extracted with
dichloromethane (100 ml). The combined organics were dried over magnesium sulfate, and
concentrated under vacuum to give a white solid (410 mg). Mp =204-205°C, 'H NMR (300
MHz, CDCl;) & 8.20-8.18 (m, 1H), 7.92 (dd, 1H, J =9.3 and 1.2 Hz); 7.82 (dd, 1H, J=9.3
and 1.2 Hz); 6.25-6.10 (m, NH, 1H); 4.33-4.17 (m, 1H), 4.07-4.00 (m, 2H), 3.59-3.51 (m,
2H), 2.07-2.03 (m, 2H) and 1.69-1.58 ppm (m, 2H).

EXAMPLE 15

N-(Tetrahydro-2H-pyran-3-vl)-12.1,3]-benzoxadiazole-5-carboxamide

41
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after 2 hours, the residue was re-dissolved in a 4N

HCO (3 m) solution in dioxane and the sol vent
woeapisegzed. Dichl oromet hane (30 nml) and NEt 3 pcg/uH2008/006271

were added to the residue foll owed by a sol ution of

[2,1,3]-benzoxadi azol e-5-carbonyl chl oride (548 ng, 3

mmol ) in di chl or onet hane (10 m). After stirring the

m xture for 1 hour at roomte ture, the organlc

phase was washed with IN %nd gone

solution, dried ove¥x fate, and

concentrated unde.y, ﬁhe material was purified
on a silica gel colNinm%luting with ethyl

N- (Tet@%ealac‘)t ffz( %gjraglgg g@c@blh%]xg%nfg%rf%% §F9rbggarﬁfde was prepared from 3-

ammot%trhhﬁ]ro;ﬁ}@ﬁliﬂ?@dﬁﬂé@dl@arﬁi— [Qa]r,b]oank&hmleaS ‘chibbeylsbloride using the
and as the | ess polar isoner. Mg 222-223C,  1H NWVR
proced@@o@)%smzed fopEranpledt Mpr2P4d07. G3H MR (300 MHg, GDGy).5 8.24-

o, B Aol e s 97 4 v

(m, NﬁH)H) iha- 4@1 @nPHII}iB 86L3.6@ (18; 4H¥ M Doy-alalhspry km 4H)
thyl-[2,1, 3] -benzoxadi azol e-5- carboxani de was
obtalned as a white solid after crystallization from

di ethyl ether (180 ny) Mﬁl 8l C, 1H NWR (300
MHz, CDO 3, rotaners) . ~ IH, J= 8.7 Hz); 7.83
N-Me Kydvo-24- 1,3 f@enzéxa@@az@le4§-cﬁf%xamlde
. m

-pyran 4-yl-12,1, % -
Met hyl am ne, gener. aqd By ¢ ImMg a m xture of

met hyl am ne hydrogm A i ge (1&g) and sodi um hydr oxi de
pellets (18g), was condensed (dry ice trap) into a

g |98 ant d - Q6o xahide 371191 1.5 I
N TS 9 Ry B - Qe 7, 15
was addeddl eda smi@emshrm of sodume hygdrsdeh@d6 o&ﬁanmdl)an d n%‘ﬂ: € ml) followed

R St e Ok LS b R s
evaponra{%a'lﬁilﬁgr YRgudi %HioY&Hethﬁhé:@bﬁﬂP\fvﬁ’i ﬁ'ﬂd@a @ndthe ¥B%hic phase was

triethylamne (2 nl) and a solution of
washed #;ith, 13y HE# Qeadi mzldﬂ@{(s(-)c solboory (108 Inl).i The gqBoousyvas re-extracted

with dichloromethane (100ml), the organics dried over magnesium sulfate and concentrated
under vacuum to give the title compound as a white solid after trituration with diethyl ether
(186 mg). Mp: 134-135°C, "H NMR (300 MHz, CDCl;) § 7.93 (d, 1H, J = 9.0 Hz); 7.83 (s,
1H); 7.40 (d, 1H, J= 9.0 Hz); 4.70-3.20 (m, 4H), 3.01 (sb, 3H) and 2.10-1.50 ppm (m, 4H).

EXAMPLE 17
N-Ethyl-N-tetrahydro-2H-pvyran-4-vyl-[2.1.3]-benzoxadiazole-5-carboxamide

0 /I:::?
/N\
O, N k
To a solution of tetrahydro-4H-pyran-4-one (1.0 g, 10 mmol) in methanol (60 ml) was added
ethylamine hydrochloride (815mg, 10mmol), 1 ml of NEt3, and 10% Pd on C (350 mg). The
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2.73 mmol) in chloroform (10 m) was added slowy.
After stirring the reaction m xture for 30 m nutes,

wotdoes/asgani ¢ phase was extracted with 100 m  olcvwashe08/006271
and sulfuric acid (" pH 2) and the aqueous phase

re-extracted with chloroform (100 m ), dried over
magnesi um sul fate, and concentrated under vacuumto
mixturgiwae h&dlrogerhatedl' hteroomudmppmtmi@ overwaght (1§ héureld Thy selids were

chronat o ti 8 et h}/ cet at e/ hex e d
Fitered) el WHEPEHTG) OGP B EPBHTBUPisaSpagt PEUGRy B Fpgidue was
dissolvtfed G Enil ?L ??Hﬁ: g (?ﬁltl)aanmte (?i@ly %18321 §o?l§tldﬁrc}iM€_[l+ql 3] Ll?eﬁ%)gﬂlazole 5-

rome

carbon&NRldrﬁl@%Mrﬁg, mnnﬁ)l) i dhdlir&fiﬁms()lOaleW@g adadbd slldﬂvly.] A:ﬁer stirring
; 7.84 , 7.42
for 0.5k, tgermitp@e A wﬁ’lm "Slﬁlb’a(eﬁ{ho 1)5%1 pgl 250035 %Ié 2) gl NaHCO;

solutlo_al\(/é?(%rﬁ?)_. ﬁ@-@t é‘!f;@r é:%\l\;’vgcrs S%Md-gltﬂl%hlﬂ/oi@m (100 ml) and the combined

organi@-Wete alfied oytr M2S0, Afid bemzotratdd andéreabawratdhgiva aniode The
Chromggubonad, ue. brepated ageording. L LI #5955 SnbRom
/acetor{vﬁgﬁg Ei%%lr g éf?‘lt@é!ﬁﬁ@ af%e alfYPatron]tﬁﬁn 4 le gll\#@ rﬁépmp =102-

rotanmers) d 7.93 (d, IH,
4°C, LT-¥8, V" + Biy6; 'H MRME qB00| MHZJ@Q)CDHZZ)r,otadn@Q 847 99 (chridl-l J 9 0 Hz);
7.80 (simg{?(ﬁ@a %3%309 broya A8 45 ana 4 13-P00AIY 785 0s EATRY, 7,

vran. 31- benzoxadi azol e- 5- car boxam de A
2.04-1 >Ptpurg %ydr oxyl am ne hydrochl oride (5.56g), sodium
acet ate (6 56g) and tetrahydro- 4H pyran-4-one (4 g,

40 mmol ) in ethanol (100 m) was refluxed over night.
The solids mrefllterm&__ P _Sthe sol vent _

sI ovvly added and the mxtur fl uxed for 1 hour.
The cool ed m xture was quen h 10% sodi um

hydr oxi de sol ution, | RS ﬁ a d, and the solids
were filtered off. Qh,e was evaporated and the
resi due redi ssol ved Nn afchl or ovet hane (10 m) and

The tltIC comp r\?/ag %re(parecf?rgm e-trtpyllzic’m{lgle )fltyéfr chidfide 5}1(? X\gléfohexanone using

the procedures described for Example 17. After silica gel chromatography the product was
isolated as a white solid. Mp = 51-2°C, LC-MS, MH" =274; "H NMR (300 MHz, CDCl3, 2
rotamers) § 7.91 (d, 1H, J = 9.0 Hz); 7.78 (s, 1H); 7.76 (d, 1H, J=9.0Hz); 4.4-4.3 and 3.55-
3.2 (m +m, 3H); 1.95-0.95 ppm (m, 13H).

(e-4
D

EXAMPLE 19

N-(Cyclohexylmethyl)-V-methyl-[2.1,3]-benzoxadiazole-5-carboxamide
(@]

/N\ N
O\ D)‘\&/\O
N e

The title compound was prepared from cyclohexyl-4-methylamine using the methods
described for Example 4 and was isolated as a white solid. Mp = 71-2°C, LC-MS, MH" =

274; '"H NMR (300 MHz, CDCls, 2 rotamers) & 7.94-7.78 (m, 2H); 7.48-7.38 (m, 1H); 3.43 +
43
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added to a sol ution of
[2,],3]-benzoxadi azol e- 5- car bonyl chl ori de (365ngy, 2.0
wonwod/)430¢3 di chl oronmet hane (10 ml) and stirred ptr/vR008/006271

tenperature for 0.5h. The m xture was washed with IN
HCO (100 m) and NaHCO (100 m) solution and the
aqueous re-extracted wth dichl oronethane (100 m).

3.16 (dHae2HpBi Mad DOy s S3HENO0dr.b&dnd v 47-0nePares0.Uidr0.57 ppm (m + m
sul fate, and concentrated under vacuumto give a white

+m, 18d).id (410 ng). Mp = 204-205C, 1H NWVR (300 MHz, CDd 3)

d 8.20-8.18 (m IH, 7.92 (dd, IH J = 9.3 and 1.2

Hz); 7.82 (dd, IH J 9.3 and 1.2 Hz); 6.25-6.10 (m

NH, IH; 4.33-4.17 (m EXAMPLIZ04. 00 (m 2H),

3. 59 3.51 (m ZFD 2.07-2. 03 (m ZFDdand 1.69-1.58 ppm

5 ke Y. § iy il )

-pyran 3- vp- [2 l, 31- benzoxad|azole 5- car boxam de7V- (Te
trahydro- Zkkpyran 3-yl)-[2,1, 3]-begnzoxadi azol e- 5- car bo
xam de was prepared from 3-
hydr ochl ori de and

[2,1,3]-benzoxadi azohg; S
procedure descrlbedafo nplie 7. Mp = 204-205C, 1H
NVR (300 MHz, CDO 3y=a~g?24- 6. 10 (m 1H), 7 93 (dd,

Prepari;_; fmm@N—h?n@'lgi?yH(ﬁ%}ﬁﬁpf&ﬁﬁji [§j,3ﬂi}%az I H ‘]_le- - ggxgylg}ilgride
accord?hbggt@ e ?x@cédﬁre ?f‘&/l(ﬁl@ § des&ibeli: H1BHRM- N%etﬂW[Z,E?%zExadlazole-

t et rahvdr o- 2/ y- pyr an-
5-carboxdiyide was JM@mwaztg sedids anrti@ﬁdr%dé L@-MS MR 67 268 'H NMR

oo BIAEE ik U IGTESTT A TSR T o

d |
5H); 7@)!9 —[T*é?ﬁ )9‘?1?. )78 94@60 b9+ @}gf ¥ 1PVhd 094 Ppm (§ Pk 1ve

di de the m xture mas stlrred
at 20C for 1 hour. The solvent was evapor at ed under

vacuum di chl or onet hane 530n1) was added and the
organi ¢ phase was wash HO (100 m) and
' K adigZole-5

n1su|fate and concentr at ed
| e conpound as a white
th ’ﬂjl etfhyl) et her

yl chl ori de using the

carboxamlde

organlcs drled over nagnesi
under vacuumto givg_t
solid after triturgti

N
Prepared by N-methylation of the product of the reaction of tetrahydrofuran-2-methylamine
and [2,1,3]-benzoxadiazole-5-carbonylchloride as described for the preparation of Examples
7 and 16. N-Methyl-N-(tetrahydrofuran-2-ylmethyl)-[2,1,3]-benzoxadiazole-5-carboxamide
Was isolated as a pale yellow oil. LC-MS, MH"' =262; '"H NMR (300 MHz, CDCl3, 2
rotamers) & 7.94-7.85 (m, 2H); 7.51-7.44 (m, 1H); 4.31-3.22 (m, 5H); 3.18 and 3.14 (s + s,

3H); 2.18-1.25 ppm (m, 4H).

EXAMPLE 22
N-Methyl-N-pyridin-3-yl-[2.1.3]-benzoxadiazole-5-carboxamide
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(186 ng). Mp: 134-135 C, 1H NWR (300 Mz, CDA 3) d

7.93 (d, IH J =9.0 Hz); 7.83 (s, IH; 7.40 (d, IH,
wolmofi4oddz) ; 4.70-3.20 (m 4H), 3.01 (sb, 3H) panvs2008/006271

2.10-1.50 ppm (m 4H). EXAMPLE 17

TV- Et hyl - LM-tetrahvdro-1 H pyran”®-yl -fZJ”"l - benzoxadi azo

| e-S-carboxa mde To a solution of tetrahydro-4

-pyran-4-one (1.0 g, 10 nmmoly i hanol (60 m) was
added et hyl am ne hydrochl ori denﬁq, | Omol ), 1 n
O NEt 3, and 10% PdNeg 350\~ Theni xt ure was

hydr ogenated at ro@m.t rat e over ni ght (18
hours). The solids Were |Itered, washed wi t h net hanol

nd trated und j
proar B B S AR Y YO o AR B O e R e o
N- Metﬁﬁ'—N—tp'yﬂHmOi §[ 2, 3gibem%madeazalr&xam@awbmmaodaﬂ Aral yhlow oil.
in chloroform (10 mM) was add

LC- MS,IMW v 2Aﬁt H NMRr(BOOYHICRCENS 8tdde(dnd Bt ir 4-8H); 8 39(d, 1H,J

-2 RIS R 0GR Y B
=9HZ)%?;7 (gr,l ggq,fngr@a(ﬁhqu ﬁz?“;aco $¢s,&efybi ned organi cs

over SHA a ncentrat ed under vacuumto
give an oil. Chromatography on silica gel eluting wth
et hyl acetate/hexane (75;25) and chloroform/acetone
(85 15), gave V\,hlte SO 2 rystallizationfrom
) 0 . M LC- M5, MH =

‘ AR —CDCT 3, 2 T d 7.93 (d,
; 8 (d, IH J=9.0Hz);
4.75-4. 45 and415390 an 05(m+ m+ m 7H);
2.04-1.05 ppm (m A ; 33

i V- Cvcl ohexyl - 7V—‘é\t &

am de The title coh*po q vvas prepared from ethyl am ne

Preparg%ﬂrr g t’flg a.&?/ ?,g,gfﬁ%}t%glgdlg IQ g- Il@/[c%fogféféru(gﬁlg the

ers

procedﬁfH&H@'&‘iE&lr@pEXaﬁ‘lbﬁ mmmmylmghmotm qu-baﬁzo&a&\ﬂamle-S-
solid. M = 51-2C, LG M5, ‘M = 274; 1H NVR (300

carbox@mdzleswaszlsokatedrasrag)ellglwwllgLC( MIS, ML 3 2549 H)NMI§ (300 Méiz CDCL) &
7.74 (s( TH); 14 (d, 1?16 (%6 H*) 7J3z?(d0{_ﬁ)J (NY:0) Hz); 52@“‘/"'03(111 5H); 3.54 ppm

(s, 3H).

EXAMPLE 24

N-Cyclopropyl-N-tetrahydro-2H-pyran-4-yl-[2,1,3]-benzoxadiazole-S-carboxamide

L, O
o)
N
X

N-Cyclopropyl-N-tetrahydro-2 H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide was
prepared from tetrahydro-4H-pyran-4-one and cyclopropylamine using the procedures
described for Example 17 and was isolated as a white solid. Mp = 108-109°C, LC-MS, MH' =
288; '"H NMR (300 MHz, CDCl;) § 7.91 (t, 1H, J = 1.0 and 1.0 Hz, 1H); 7.76 (dd, J =9.2
and 1.0 Hz, 1H); 7.51 (dd, J = 9.2 and 1.0 Hz, 1H); 4.50-4.39 (m, 1H); 4.11-4.06 (m, 2H);,
3.58-3.49 (m, 2H); 2.70-2.60 (m, 1H); 2.28-2.12 (m, 2H); 1.90-1.85 (m, 2H); 0.75-0.53

45
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3.2 (m+ m 3H); 1.95-0.95 ppm (m 13H). EXAWVPLE 19 L
(Cvcl ohexyl et hvO-
wolzosseiulos - [ 24. . 31- benzoxadi azol e- 5- car boxam decTh®2008/006271

title conpound was prepared from
cycl ohexyl - 4-met hyl am ne usi ng the nmethods descri bed
for Exanple 4 and was isolated as a white solid. M =

ppm (ML, LG M5, M+ = 274, 1H NMR (300 MHz, CDA 3, 2
rotaners) d 7.94-7.78 (m 2H); 7.48-7.38 (m IH); 3.43
+3.16 (d+d, 2H); 3.10 and 3.01 (s + s, 3H); 1.90-1.55

and 1.47-0.95 and O. 73E(5(§ PREREM + m+ m HH) .
EXAVPLE 20 i 5

N-TetraYiva@o 2 pyfar- -trifludloéth | emlzex AilisanbSx a

carboddfiker’ €pared Trom N- enzyl - N- net hyI am ne and

Z, 1, 3] - benzoxadi azol e- 5- car bon hl ori de according to

t he procedure previ ously dcrl bed?
7V-Benzyl -./ V- met hg
5- car boxani de vvasofso a white solid. M =
105-106C, LC M5, - 8, INMNWR (300 MHz, CDA 3, 2
rotamers) d 7.96-7. 86 (m 1H); 7390 (d, IH J =

The tlt% &Jﬂ;})ounavﬂa%p?e Ped FOMAENdhydrol #H=pyfanld-onBand B2;2-4. 78 +

2H) ; 11an3’294 pm(s + s, 3H).
trlﬂuorﬁxmylanﬁne 1151ng/éludqgﬂoced_lrmsedqsqh~hmlrfgf Ex%mplz 17 and was isolated as a

BN e R O R T (e O R

=92 a%lgtﬁ@g%d{)ﬁwfﬁw %53%], *ﬂM@ oR daf‘d 9.2 and 1.0 Hz, 1H); 420385 (m,

zoxadi a onyl chl ori de "‘as déscri bed

5H); 31363 1 HgnpRepa2.0211063 fm Exadi).es 7 and 16. - Met hyl -
-(tetrahydrofuran-2-ylnmethyl)-[2,1, 3] -benzoxadi azol e-5

adi azol e-
d a

- carboxam de Was isolated as a pal e yellow oil. LC- M5,

M+ = 262; 1H NWR (SOOM 2 rotanmers) d

7.94-7.85 (m 2H); 7.5%7 IH); 4.31-3.22 (m
tert-Buitid-4-[@2 183 | behz8x ddiag6l-StyRarkdrv) (e niifio edH) .

carbo

o) NS\\ O‘é

Methylamine (generated by heating a mixture of 10g of methylamine hydrochloride and 18g
of sodium hydroxide) was condensed into a solution of Boc-4-piperidone (3.5 g, 17.6 mmol)
in methanol (30 ml) and THF (30 ml). 10% Pd on C (600 mg) was added and the mixture was
hydrogenated at room temperature for 18 hours. The solids were filtered off, washed with
methanol (20 ml) and concentrated under vacuum. The residue was dissolved in chloroform
(50 ml) and NEt; (4 ml), and a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (2.1 g,
11.5 mmol) in dichloromethane (20 ml) was added slowly. After stirring the mixture for 1h,
the organic phase was washed with water (100 ml) and H,SO4 (= pH 2) and NaHCO;
solution (100 ml). The aqueous was extracted with chloroform (100 ml), the organics
combined, dried (MgSQ,) and concentrated under vacuum to give an oil. The crude product
was purified by silica gel chromatography eluting with ethyl acetate/hexane (40:60) =»
(60:40) to give a white solid after crystallization from MTBE/hexane (3.14 g). Mp = 98-
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7V- Met hyl - LM-pyridin-3-vl-f2,1,31-benzoxadi azol e- 5- car
boxam dePrepared from 3-am nopyri di ne using the
woexienksmnt al procedures described for Exanmpl ecd/us2008/006271
-Methyl - N-pyridin-3-yl-[2,1, 3] -benzoxadi azol e- 5- car box
am de was isolated as a yellow oil. LC—NB, M = 255;
1H NWR (300 MHz, CDCI3) d 8.44 (d, IH J 4.8 Hz);
100°C.4.GM$ MH" 361; *HzNMRF@)oo MHZ4(CEC13D BI)7 937(d72—(910 HzH] H}, 7.84 (s,
= 9Hz); 7.51 (dd | H, 8.4 and 8
1H); 7148,(d.JV = 9gHHy,; 1H); 2730(3%;0 (my$H) 3-1082. &5 élﬁd3 )d- %}6 4 4H); 1.47
p 3H). EXAMPLE 23
ppm (s, %gbhyl W phenvl - f 2J, 31- benzoxadi azol e- 5- car boxai ni de
Prepared from N-net hyl ani line and
[2,1,3]-benzoxadi azol e- 5- car bonyl chl ori de using the

procedure described foEXAMRILE27. - Mt hyl -
. oxadlazolq 5 X2

g in ) B3c. LY
(300 Mz, <D 3) d 7.74 (s.ol e N62Lfdg1 IH J =096

Hz); 7. 34(d IH J 5 9.8 ; 29J7.09 (m 5H); 3.54

ppm (s, 3H). EXAVPLEZ cl®propyl -i V-tetrahvdro-2
-pyran-4-yl-f2,1, 31xbe adiMezol e- 5- car boxam de
N—Cyclopropyl-lv-tetrahydro 2H pyran-4-yl -[ 2,

tert-Butyl34- f%@mquib@ﬂicﬁ@diaeoﬁs@Waﬂwmgmrﬂahwamnmbﬁp@eﬁdmﬂleuarboxylate

tetrahydro-4H pyran-4-one and cycl opro ylan1ne us
(1. 2g, 3 Ré W@Bmﬂwoééém ¢cierefora (3Baahnd T f?‘\ Gravas added and the

it AR U 3 5 A0 e

vacuurdAld thelrebidue {Vlak disdolv&d Mlor&fomﬂ(ﬁ nalp &thinél (B2 ml) la'l)d conc. HCI
7.51 (dd, J = 9.2 and 1.0 Hz, IH; 4 50-4.39 (m

(1 mD).AThe Iml-XJ]llI©@VE(S mpngqﬂ)rateg @Qexgva@gu@rﬁp gzq-q)a soild-,tbatzvzgoquﬁpd with a

NUCTIEN NG PN PN X0 N TR

2ot i f t ]
NMR BPQVMQ K/%SOH) g 4.04:8274 (mh, A0 2BL WS (m, 2H); 7.62-7.52 (m, 1H); 4.70

zoxadi azol €-5-" car boxam
4.50 and 3.88-3.72 (m, 1H); 3.30-2.70 (m, 7H) and 2.20-1.80 ppm (m, 4H).

EXAMPLE 28
N-Methyl-N-(1-methylpiperidin-4-y1)-[2,1,3]-benzoxadiazole-5-carboxamide

Me
/N\ N
O\ /Q/‘kl\lll
N e

Prepared by N-methylation of N-methyl-N-piperidin-4-yl-[2,1,3]-benzoxadiazole -5-

carboxamide as described for Example 16 and isolated as a beige solid after crystallization
from ethyl acetate/ dichloromethane. Mp > 260°C, LC-MS, MH" = 275.2; "H NMR (300
MHz, CDCl3) & 7.28-7.20 (m, 2H); 6.67 (d, J = 9.6 Hz, 1H); 3.70-6.57 and 2.90-2.70 (m, 1H);
3.70-1.95 ppm (m, 14H).

EXAMPLE 29
N-(1-Acetylpiperidin-4-y1)-N-methyl-[2.1,3]-benzoxadiazole-S-carboxamide

47
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The title conpound was prepared from
tetrahydro-4H pyran-4-one and 2, 2, 2-

wot2od14gazoet hyl ami ne using the procedures desegiragdods®oe271
Exanpl e 17 and was isolated as a white solid. M =
134-135C, LC- M5, M+ = 330; 1H NWR (300 MHz, CDd 3) d
7.79 (dd, J = 9.2 and 1.0 Hz, IH); 7.91-7.85 (m |H);
7.40 (dd, J 9.2 and 1.0 Hz, IH); 4.20-3.85 (m 5H);
3.35-3.15 (m 2H); 2.02-1.65 ppw . EXAMPLE 26
feff-Butyl-4-[([2, ]I 31-beoxd| agol - 5-yl car bonyl ) ( met
hyl ) am nol pi perldln SQLps at e’ Met hyl am ne
(generated by healsl n i xtiure of 10g of nethyl am ne

# sodlfum hydr oxi de) was

condensed into a solution of Boc-4-piperidone

N-Methyl-/8-pigresidjn-fyl-i24 B riwhzqxadiagple- Sambmmlels@ycinoyhloméefwg, 1.9

B T Y M e,

(4 ml), S@érb d3dME Mtek SlitrBiptdr O, fthe WREHRAVNY WhshEB WhaNeAted AO0HI) and
concentrated under vacuum The resi due was

HZSO4c(|-%:p<H Yexhdi NaFGOp salfbom( (90 Thermhenl Gag extracied vl a

RN NI R s e e
vacuutﬁdﬁ?éjre%ld%\’{@és pﬁflfi@(! b§ &ilich gélg:h}ctlﬁatﬂg?é%l# glutig wlltlh ethiyl@cetate/

organi ¢ phase was washed wat er (100 and H2SO4
chloroforkneham (SNAHCDB giok atwlote splid@ftet 9ryst¢lh@ataqu@@m§ﬂwd@cetate/

extracted W|th chl gr qf or m, 0 t i _
MTBEGsrepe 410 T b THESAY Gl Reme i ARE CRETRE T2 (= 00

Ty r J f 2. Sb
He, L I B o iy 21 oty Savey Py S0 2.89
3H); 246¢tnt3&)he2a1e6( gfin ©M) 4XIB0: 40) to give a \Nhl te solid
after crystallization from MIBE/ hexane (3.14 g). M =
98-100 C, LC- M5, MH+ = 361; 1H NWR (300 MHz, CDC 3) d
7.93 (d, J 9.0 Hz, IH; SP1(Sae! H: 7.42 (d, J = 9.0
Hz, IH) 4. 80- 3. 40 (m%& 85 (m 3H);
A iazbM P4 o dmide

yl-1V-piperidin-4-yl-[2,1., 3&- benzoxadi azol e- 5-
car boxam de. Hydrochl ori de

1, O
/N\ N
O\ D)LIJA
N e

N-Methyl-N-piperidin-4-yl-[2,1,3]}-benzoxadiazole-5-carboxamide hydrochloride (0.5g, 1.7

mmol) was suspended in chloroform (20 ml) and THF (20ml) and triethylamine (6 ml), was
added. A mixture of formic acid (1 ml) and acetic anhydride (1 ml) was stirred for 1.5h at
room temperature and then slowly added to the suspension. After stirring the mixture for 1h,
it was washed with water (100 ml) and H,SO, (= pH 2) and NaHCO; solution (100 ml). The
aqueous was extracted with chloroform (2x100 ml) and the combined organics were dried
(MgSO0y), concentrated under vacuum, and purified by silica gel chromatography, eluting with
ethyl acetate/chloroform/methanol (50:45:5) to give a white solid (341 mg). Mp = 163-165°C,
"H NMR (300 MHz, CDCl;) & 8.05 (s, 1H), 7.93 (d, ] = 9.3 Hz, 1H); 7.86 (s, 1H); 742 (d,J =
9.3 Hz, 1H); 4.90-4.45 and 3.85-2.60 (m, 5H); 2.88 (sb, 3H); and 1.95-1.60 ppm (m, 4H).
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er
-Butyl-4-[([2,1, 3] -benzoxadi azol - 5-yl car bonyl ) (net hyl)
woadneBsda3i peri di ne-| -carboxyl ate ( 1.2g, 3. 33 pd2008296271
di ssolved in chloroform (30 mM) and TFA (3 m) was
added and the m xture was stirred at roomtenperature
for 2 hours. The m xture was concentrated under vacuum
and the residue was di 8AVMRLE A1chl orof orm (30 m)
et hanol (30 n1

vvashed vvlth a mxture of chI orofornsk et hanol and THF
to yield an off white solid (920 rrg\)sz“ﬂ?p >260C, 1H NMR
(300 MHz, DMSO) d904878)(m "\‘g 20-8.05 (m
2H); 7.62-7.52 (m QH) 4Q- and 3.88-3.72 (m
IH); 3.30-2.70 (Mg @ 2N20-T. 80 ppm (m 4H).
EXAMPLE 28 7V- Met hy}\,/ | - Mwet hyI pi peridin-4-v
-[ 2,1, 31- benzoxadi azol e- 5- car boxa m de_ Prepared dy
N- Methylwmdnylhraﬂﬂd-lﬁ,dﬁ] benzoxadlazole -5- carboxamﬂe hydrochloride (0.38 g, 1.3

o S S BB S i
of metﬁ‘zﬁleasu%l/qﬁgz ﬁﬂ'} 40 611‘4%,;3{ 26 %N%?iﬂ é}ﬁ&t{)f(ﬁ‘ﬁl QOQ{I) %mdded and the

acetate orone an
mlxturaﬁsgtlrr&dl'laﬂ\lme(fBﬂB hMfke nﬁ)ﬁié%\)/asjwﬁfsllze wzthz@at@rr(S()znb) -and H,SO4

(= pH ?.})andj\lqi@)C(j_h g@ugwmm@p&hg %wgm%zrg?n acteg 1?h glchl{);gmethane
(2 x x 50/ dmgz gp@g(grﬁﬁélggg B xé;t'nfjéa Qve;})é}ihéc} {1%5 ? Bcehitatkd §ll‘dé?%élﬁ?ﬁl and the

eridin-4-yl-]|

crude ;hﬁﬂm»adélpaﬁﬁle& oﬁacsardacgeamldmnreyldmgamtlmdncﬁbr@ﬁetﬁa@ /THIO(85:15)
mmol ) was suspended in chl orof orm g and V&'éé M
to givegnhide Plarétakhzlemr?dl&hc?f&ef FsallizatemEop. /heyapg p=

177- 1-@a{ie‘r M(W Ji8 &@?9@1#5“93%%% %Mltl-f) 7.42(d,J =

9.3 Hz( 199 A 3--4.461@n B4 UGS LB ads3. mcrzrmthedﬂwzmcmtsﬂodzmm 3H) and
(2x100 m ) and the conbined organics dried (MgSO4) and
2.10-1g0mpentmatt®d under vacuum The residue was purified by
silica gel chromatography eluting with ethyl acet.ate/
chl or of or nf met hanol (50:45:5) to give a white solid

after crystallization EXAMRIEB2acet at e/
N-Methvl-N-(tetrahydro-2H-pyran-4-yI)-[2.1.3]-benzothiadiazole-5-carboxamide

L O
/N\ [}l
S‘N/ Me

N-Methyltetrahydro-2 H-pyran-4-amine (0.4 g, 3.4 mmol), [2,1,3]-benzothiadiazole-5-
carboxylic acid (0.23g, 1.4mmol ), DMAP (0.2 g: 1.6mmol), HOBT (0.2 g, 1.5 mmol),
triethylamine (1.0 ml) and EDCI (1g, 6.4mmol) were dissolved in DMF (30 ml). The mixture

was stirred at room temperature for 18h and then concentrated under vacuum. Chloroform
(100 ml) was added and the mixture washed with water (100 ml) and H,SO,4 (= pH 2) and
NaHCO; solution (100 ml). The aqueous was extracted with chloroform (100 ml) and the
combined organics were dried (MgSOs), concentrated under vacuum, and the crude product

was purified on a silica gel column eluting with chloroform/THF (90:10), to give the product
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MIBE/ hexane (470 ng). M = 173-175X, 1H NMR (300 MHz,
ChA3) d 7.93 (d, J =9.0 Hz, IH); 7.85 (s, IH; 7.42
wo(dos/ih35639. 0 Hz, 1H); 4.90-4.70 and 4. 05- 3. 80 pcuidsio06271

2.89 (sb, 3H); 2.13 (sb, 3H), 1.95-1.60 ppm (m 4H).
EXAMPLE 30 L”I-Fornyl piperidin-4 -L
met hyl -[ 2,1, 31- benzoxadi azol e- 5- car boxani de

as an ofl Mati&W bryNaiizB@ bh diaRdihgyMp[=2106-398 (0 'H ONRi (300 MHE-CRCh,
oxam de hydrochl oride (0.5 1.7 was suspen

, | d
rotameisi) 6cnzzm([)6oqdoﬂ &1 Hzguﬂ;)&%ln@, 7(-@)% %\%@ Hzy Ué‘%tﬁr?%iﬁ%ﬁemd
6 . i f or [ id (1 n
4153 3 oty E 00 i 3 o 24051 R0 B RS 6, 1o

roomtenperature and then slowy added to the
suspension. After stirring the mxture for Ih, it was

washed with water (100ENAMBEB®SO4 ( pH 2) and

jmm%ﬁg-&éog%@@m d-ﬁ 5}2[!-: E;df',g E—Sgﬁﬁ)xg&ﬁz@fgim‘}amide

were dried (MySO4), concentrated amder vacuum and

purified by silica gel chronmtogdraphy, eluting with

et hyl acet at e/ chl or gReraRgRt TrgHro 0:45:5) to give a

white solid (341 n). 163, 165C, 1H NWR (300 MHz,

ChA 3) d 8.05 (s, IHNT %3 (d,"J = 9.3 Hz, IH); 7.86

(s, IH; 7.42 (d, J = 9.3 Hz, IH;. 4.90-4.45 an
Tetrahgirg=2/ptgepyrap-4sme;(1 9.3 §-6(1§1B}°,1)3‘P1&|_g disgplver! ig#n ha@@? E)Ag)rﬁnl), and

n) EXA{f 0 i d and the mixture stirred at room

methylpFingeu ol B Tmd §Ce A3 1asglytion) pyes added apd the mixture sirre °
temperBnré fdr-18! TREMAQANN 87@lotedSoC A8 100arald sidpension of LiBH, (0.34 g) in

i V-Met hyl - N-pi peridin-4-yl-[2,1,3]-benzoxadi azol e
THF (L0embaviscxdded aed styrerdoionl 8 wils(\wargEng up {0 mpopmismpefpiure. Water (1

ded, i hl 70. . ¥
mi) warpsbeand g PR i b Foing Aash I PhBKO R0 oD,
Trieth;{l%gﬁl%QQ ) ¢8s FARID) ankdIh& b ALRS QofBd(1d QN be s addifig sloavtyla

mxture was stirred at 20C for 2 h. The m xture
solutionas [RelsHeutnaptddiazatees-cabonylchlozide (H2%e47 mmal) dy cheyoform (15

NaHCO3 sol ut.i o 50 .m nd th Q r t
. TR SRR R R s R e Rty A > pi
2) and %@f@tb;cs%ldtﬁfne(é 00 iy THMAGRYOus vearxaatedivet dhtuteform (100 ml) and
vacuum and the crude &r}oduct was purified on a silica

the corgleined otgames atens firesl (WSO oi 0K IconesmERieahBderraeuygso ghye a white
solid after trituration with diethyl ether (1.6g). Mp = 155-156°C, '"H NMR (300 MHz, CDCl;,

rotamers) & 7.92 (d, J = 9.3 Hz, 1H); 7.83 (sb, 1H); 7.40 (d, ] = 9.3 Hz, 1H); 4.60-4.45 and
3.50-3.30 (m, 1H); 3.10-2.40 (m, 7H) and 2.20-1.85 ppm (s, 4H).

EXAMPLE 34

N-Methyl-N-(1-oxidotetrahydro-2H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-

o'N\ b
\N/ Me

N-Methyl-N-(tetrahydro-2H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide (0.83mg,

carboxamide

3 mmol) was dissolved in THF (30ml) and methanol (20 ml). A solution of sodium periodate
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to give a white crystalline product, after
crystallization from MIBE/ hexane (204ng). M =
wolds/ 14683 1H NVR (300 Mz, CDCI 3) d 7.93 (d, pbrauSo@/o6271

Hz, IH; 7.85 (s, IH; 7.42 (d, J = 9.3 Hz, IH); 4.75-

4.46 and 4.10-3.90 and 3.10-2.40 (m 5H); 2.92 (s,

3H, 2.83 (s, 3H and 2.10-1.70 ppm (m 4H). EXAMPLE
(0.71g)32 Wale\B0hyl) wiaV-addeet andltliel moxtBié spyredrovér wight. The solvents were

31- benzot hi adi_azol e-5-c

evaporaq@étans} thecprpdps) das pprifi QP& piliga g%xrﬁ%éorw%f aghy gluping wifh

chloro r%/TPﬁ’fnfe?ﬁ%%gOa%j g@)g 0 %156 tv?@gtpfl?% 1é&né}§'ﬂme(l@ss2ﬁﬁar isomer was

lsolateaifaph)vhu%rsbﬁa (o s8], Mp & 1720781 Q, 'amn\ﬁagoomgiz G:Dmmbgamers) 8
were di ssolved in 30 m The m xture was st

794 (& bz EHNGHSE (sbe M7 4ok, b4 Hanl o et Pyaad 31075 50 (.

0 S ST SRR e Tl B o 1 i

!gg% I M 0Q 451h6°G HEl MEIRE M#&Eg, CDCl;, rotamers) &
w1tht}§2?srs§5% nﬂ?rﬁ %E rol%lorm 100 m ) andgtmﬁ)e combi ne 3

7.96-7@65¢An REY; We5-4. w(mdmxvgsow)qs it e0Bréé (ad 1Eaap (s, 3H) 3.30-1.70
vacuun1 and the crude product was purified on a silica
Ppm(fﬁeéf kol um el uting with chloroform THF (90:10), to
gi ve the productas an oil which crystallized on
standing. M = 106-108C, 1H NWR (300 MHz, CDd 3,
rotaners) d 8.06 (d, Jw_ill—l) 8. 01 (s IH)
: d = : £ \

EXAMRLE 33 V- MBI -1 V-1 tet r ahvdr o- 2

b

ar 0-lHIUpVTanA vIVfZJAI-benzoxadlazoIe S- car boxai ni de
Tetr ahydr o- 2H-t hi opyran-4-one (1.0 8.6 mMmvl) was
di ssolved in nethanol (40 nd), @n hyl am ne in

ethanol (3.3 m of a 33% sqjutijn) Jwas added and t he
mxture stirred at MNog gfpoyature for Ih. The
m xture was cool edt o qﬂaa suspensi on O Li BH

(0.34 g) in THF (10Nn1) was added and stirred for 18h
N-Met\l?\gl-lk/gfde dﬁﬁ@'ﬁ; 291 E‘H nﬁﬁaﬂ' -2911)- ﬁzef']?ﬁﬁéﬁz%&hai&’é -8lcafbokarilide (0.5 g,

evaporat ed and the residue
1.8 mmb13 8@k dizdolved irhdhdsrofanmg4QR0) arid)m-chloroperbenzoic acid (0.93g) was

added and stirred for 1h. The mixture was washed with Na,COj3 solution (100 ml), dried over

MgSO, and evaporated and the residue crystallized from dichloromethane/diethyl ether to
give a white solid (44 mg). Mp = 238-239°C, '"H NMR (300 MHz, CDCl3) 6 7.95 (d, 7= 9.0
Hz, 1H); 7.87 (sb, 1H); 7.41 (d, J = 9.0 Hz, 1H); 4.90-4.70 (m, 1H); 3.35-3.10 (m, 4H); 2.97
(s, 3H); 2.60-2.10 ppm (m, 4H).

EXAMPLE 36

N-Methvyl-N-tetrahydro-2 H-pyran-4-ylquinoxaline-6-carboxamide

51



15

20

25

30

Triethylamne (2 m) was added and the m xture cool ed
to OC before adding slowy a solution of
wol280d/143463benzoxadi azol e- 5- car bonyl chl ori de ( 1.p28/1@2008/006271
mrol) in chloroform (15 m). The m xture was stirred
for 0.5h and then washed with water (100 ml) and HO (
pH 2) and NaHCO3 sol ution (100 ml). The aqueous was
To a sﬁa@%ﬂis’i’@ﬁ stlquihdtalinklecobarytic @t 0rflg) 4 andol) hed Vembihyketrahydro-
gani cs were dried grg/ng and congentr at.ed

2H-pyliﬁac41@rmfteo( 7geélarrm G end T BELENG Kb T prere added

DMA}%}E@J‘Q’ (%B?Qéfsg"zéb? gn&%ﬁ gl 6 il) %:%?Eb%qgé %%)b The

reactiohthixtufe 4\&5 (sdrred atro8mBtehiperakidy ;for44fﬁ@}d4hékﬁccamdnt8at5d)uﬂiéﬁ @acuum.
(m IH; 3.10-2.40 (m._.7H) and 2.20-1. 85 }[l)m(fs, 4|-‘|3).
The crygewPHEt 3w wnrﬁ@fiwlaﬁlhﬁa(sel sxlee litingyith Ghiproform/methanol

trlethy@tnwé%) WSI’ £0; 53 td El)ve aﬁ ’Olll’ (:f X gs) %ﬁ%xf%ﬂh@dzﬁ)l)&gé solﬁ?ﬁﬂﬁ%ﬁ%&ﬁon with

dlchloroéﬁe@ﬁarr@hﬂ@lhpl SAlbrt Mipopy3@n3 #-y I)C-MB, MB] = bmzzo'mm 0301) MHz,
-5-carboxam de (0.83ng, 3 mmol) was dissolved in

CDCl3) ﬁ@rﬁl)(saﬁd) Betth@n b= §.26lznd b); 8l ls6t L) o7 06 & oicki- ‘EIHZ 1H) 4.95-

550 G b E0Shma £8 s o> Tt el e 8™ 1

evaporat ed and the product was purified by silica gel
chr omat ogr aphy el uting wi th chl orof or i THF/ et hanol
(60:20:20), to give t%somrs The | ess
pol ar i soner was isola ite solid (0.35 Q).
eMxadidZeleSs-clifboxaniide d g 94
= 9. ) e ; = 3
Hz, IH); 4.80-4.65 and 3. 70- 3. 5Q 0] IH) 3.0 (s, 3H),
3.30-1.60 ppm (m 8H). ar i somer was
Isolated as a 2: 1y : e | ess pol ar i soner
(0.459). M = 145’- 1H I]{ll\/R (300 MHz, CDC 3,
rotanmers) d 7.96-(#BS 2%9 745739(m | H);

4.80-4.65 and 3.70-3.40 (m |H; wé |
1,4-Cyglabexdaned®ng pronongthBlefie kA RRZE, ?,Q mm ,trnthy amine hydrochloride

(1.35 %ab;}&%bﬁ)ggg ?rle%fl}rllglrlll\{rger&.&/gs wtepe! SR i n¥étll1_g’1‘g)l ?SJO gﬁ%ﬁ)ﬁ 0% Pd

on C (1g) was added and the mix hydrogenated at room temperature at50 PSI for 2h. The

solids were filtered off, washed with methanol (40 ml) and the mixture concentrated under
vacuum. The product was dissolved in chloroform (75 ml) and triethylamine (4 ml) was
added followed by slow addition of a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride
(2.74 g, 15 mmol) in chloroform (15 ml). After stirring the mixture for 1h it was washed with
water (100 ml) and HC! (= pH 2) and NaHCOj solution (100 ml). The aqueous was
extracted with chloroform (100 ml) and the combined organics were dried (MgSO4) and
concentrated under vacuum to give the product as a yellow solid (4.2 g). This material was
dissolved in THF (30 ml), and 2N HCI (40 ml) was added and the mixture stirred overnight.
The THF was evaporated and the remaining aqueous was extracted with dichloromethane
(100 ml), washed with water (100 ml) and sat. NaHCOj solution (100 ml), and dried over
MgSO,. The solvent was evaporated under vacuum to give a beige solid (3.5g) which was
crystallized from dichloromethane/diethyl ether to give a white solid. Mp = 183-184°C, LC-
MS, MH" = 274; '"H NMR (300 MHz, CDCls, rotamers) & 7.95 (d, J = 9.0 Hz, 1H); 7.87 (m,
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car boxam de N- Met hyl -
/- (tetrahydro-2Hthiopyran-4-yl)-[2,1, 3] -benzoxadi azol
woends/adsddoxanm de (0.5 g, 1.8 mmol) was di ssol ped/usn008/006271
chl orof orm (40m ) and m chl oroperbenzoic acid (0.939)
was added and stirred for Ih. The m xture was washed
with Na2CO3 solution (100 m ), dried over MgSO4 and
1H); 7eMapdt, dt=e9l0 &t 1HHeS. i @4idendel Y58 80| (nz.ddi)f 28 (“s”, 3H); 2.70-1.95
di chI oronet hane/ di ethyl ether to give a white soI id
ppm (5 34) ). Mp = 238-239C, 1 NMR (300 Mz, CDOI3) d 7.95
(d, J = 9.0 Hz, IH); 7.87 (sb, IH); 7.41 (d, J = 9.0
Hz, IH); 4.90-4.70 (m IH); 3.35-3.10 (m 4H); 2.97
(s, 3H; 2. 60 2.10 pmeXANPLE 36
i { §P beXzo%ah&%él%—é-carboxamlde

qU|noxaI|ne 6- carboxyllc aC|d (0. 79, oﬂ nmol ) and
N- et hyl t et rahydro- 2H pyran- 4- ajg L N(O 79, mol), in
DMF (6 m) and dichl or onet K ), wer e added DMVAP
ol ), NEt3 (1.6 nl)

mxture was stirred at

room tenperature fo=4 d ™Meen concentrated under

vacuum The crude product was purified on a silica gel
N-Methypl-Nrt#-cabeydlotgxyi) [, 1t Henedodmzodet hrearbpxantide €9-AYg.dnt manol) was

PR LTI TNN. N P T
ml) wﬁ@&&eﬁ%sh é’lﬁgf%g’ lirged (!r\gn'}@ht Wﬁ"pdrat?(?nzof tﬂ@s&iv&t(ﬁgo

8.18(d. J =
chrom&ography 8f thesidue oifsilich geJ eiut&lg,ﬂfw[*ﬂh ch]oH)fprnd/eﬂfyl a@:tﬁe (3 2), gave

SH); 3.07 and 2.91 (s +
whltésq)hd e o157 305, T Nk (soovez, OBct) SR 1, 7.93 (@,

h V- I Q X e
7=9. Oéy%gi&bo gﬁ](@ehﬁ[) gg(fohgg#e%;loﬁei %@%ﬁ:@é% %%%ée{nalu{)
299&@28@(9+s2ﬁ{m¢15 bhy(sg8Hne hydrochl oride (1.35 g,

O mmol ) and triethylam ne (2.42g) were dissolved in
met hanol (80 m) and 10% Pd on C (lg) was added and
tﬂe mhx hydrogenat ed atp QRfpri£Rperature at50 PSI for
2h. The -

N-[4-(Methoxyimino)cyclohexyl]-NV-methyl-[2.1.3]-benzoxadiazole-5-carboxamide
(gMe

N
i (T
/N\ N
O\ /]ij)kl
N Me

N-Methyl-N-(4-oxocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide (0.41g, 1.5 mmol)

was dissolved in chloroform (10 ml), methoxylamine hydrochloride (0.75 g) and
triethylamine (1.6 ml) were added, and the mixture stirred overnight. Evaporation of the
solvent and chromatography of the residue on silica gel, eluting with chloroform/ethyl acetate
(3:2), gave a white solid (0.32 g). Mp = 167-168°C, "H NMR (300 MHz, CDCl3) 6 7.93 (d, J
= 9.3 Hz, 1H); 7.84 (m, 1H); 7.42 (d, J = 9.3 Hz, 1H); 4.85-4.70 and 3.80-3.30 (m, 1H); 3.83
(s, 3H); 2.99 and 2.88 (s + s, 3H); 2.60-1.60 ppm (s, 8H).

EXAMPLE 40 and EXAMPLE 41
53
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solids were filtered off, washed wth nethanol (40 m)
and the m xture concentrated under vacuum The product
wovwaes/disssol ved in chloroform (75 m) and tri etloyl@mosmos271

(4 M) was added foll owed by slow addition of a
solution of [2,], 3]-benzoxadi azol e-5-carbonyl chl ori de
(2.74 g, 15 mol) in chloroform (15 m). After

N-(4.4-Biflabi oe§ clohexyl)-Amieth vilg2.113}-hienzowagliazoddr B /n oxamde and
00 and HCO ( H 2) and I\I%HC(B ol ut i 100 nil,).
N-(4-flyprocyglobaxrd-enq k-yhgh d. oxamide

t he conbi ned organi cs wer e dr| ed (I\/gSO4) and
concent r at ed,und acuum to give the @rodg 4s a

yeIIowsolld(4 . FThis materi al di k ved in
THE N3Q wd 2K HA (40 niN ddew and t he

m x@ur rre,\ﬁgle over ni ght. TH& s awaporated and
t he Nemati ng aqueous was extrHcted with

Sl _¢dibovindde (1199, 5t 1
N- Met@lg@g@B%%%@ ls g@gaﬂdgﬁnz(d%%%ﬁ%&ifw tab e e?:i ( ovg Jmmol)

was dlswgsea in Tivhlsometbane (Fsmbwag epeled do riddpictdaminpsyfugjtyfuoride,

s A5 452 D 5y G OB 8 B

temper%%(f for B8 ThS & utidLVEs dlMﬂé'd w1t37d4¢hldrUni\dNBné3Q® lhdl']Zand NaHCO:;
3, rotaners) d 7.95 (d = 9.0 Hz, IH; 7.

solutiofy wasdfidedsld@ 1y urdil pHI9 wag re@chgd ’[]hp|prga5uqm1aqe v3s yﬁgped with brine,

dried ogrpbllglg%%,ggé Evzgé)'r_gted the cngde producl_l)\&;as %hrZ)%laJtogrgplpe%no]n(as gilica gel
eluting! Witth ﬂ&aﬁ&& ¥éMiB P05y 18 %WNJG Adlﬂﬁéx’awci&&xbl):i\tnmﬁm

oxad I azol e- 5- car boxam de -
[2,1,3]-HeAzeradtyoleefreapbyarhide (.37 gb efna_' whad selrdafersriguativmuith gther.

Mp = 1r?3l7§138h§2dLG>MSaMmTfﬁe—) B oM (0 Yb2eSBGT. Fiamd) 693 (0, -

oo THEH GULAT B IR R e s s o1 n

291 (§Jﬂrs03‘@LQ§H(ﬁDBMp fnﬂtﬁhﬁ{y esidue on silica gel, eluting
| or of or acetate (3:2), gaveav\,hlte

solid (0.37 g). M = 197-198C, 1H NWR (300 MHz, CDd 3)
A secopﬁ})rocg\c{ \ghi gg?ayad as? 64{ ﬂ&lof]olci\iﬁlgh%-g% i % gﬁgﬂ gffl é&] 35
benzo&mazbl@S c@&b8%anabe (21 8% aé 8 whits so]&ll'&fter&n&ﬂatimﬁﬁlth dietlfyd ether. Mp
=117- 118 C LC-MS, MH' = 276; '"H NMR (300 MHz, CDCl;, rotamers) & 7.93 (d,J =9.0
Hz, 1H); 7.84 (s, 1H); 7.41 (d, J = 9.0 Hz, 1H); 5.30-5.00 (m, 1H); 4.90-4.70 and 3.80-3.65
(m, 1H); 3.02 and 2.92 (s +s, 3H); 2.60-1.80 ppm (s, 6H).

EXAMPLE 42

N-(4-trans-Hydroxycyclohexyl)-[2,1.3]-benzoxadiazole-5-carboxamide

To a mixture of trans 4-aminocyclohexanol hydrochloride (0.46 g, 3.0 mmol) and [2,1,3]}-
benzoxadiazole-5-carboxylic acid (0.33 g, 2.0 mmol) in chloroform (10ml), were added

DMAP (0.24 g, 2.0 mmol), HOBT (0.27g, 2.0 mmol) and triethylamine (1.6 ml). After
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EXAVPLE 39
-[ 4- (Met hoxyi m no) cvcl ohexyn-7V-net hyl -[ 2,1, 31- benzoxa
wodo@ziabgss 5- car boxa mi de PCT/US2008/006271
- Met hyl - N- (4- oxocycl ohexyl )-[ 2,1, 3] - benzoxadi azol e-5-c
ar boxam de (0.41g, 1.5 nmol) was dissolved in
chloroform (10 m ), nethoxylam ne hydrochloride (0.75
stirringgﬁoraﬂdnmnteexmpCﬁ(ﬂi Az, 6:6 mmdl)) invRVIE (Aaialethas addedidnd the mixture

e B S S0 R EYSRore 9% ol 0 B
al

was pu\?}]ﬂéﬁyy%él Og% Slﬁjogaﬁ{g?iﬂﬂy%qaw& 168&%0&%?\‘%/%10%&& I\/ﬁz 1) to give a

white 49! a'ﬂ)er thtﬂraﬁﬁn @'dth elhy:l a@etﬁtel-(lf) 4 $)HVp 728%243C,  HINMR @520 MHz,

DMSCyt g5 D) 5 B8 39 b H;I,)d 72955gd(712 gnzgan%ﬁ Hzﬁ)%b(ﬂ%mprﬁ 3Hz,

1H); 7@( %%Ngbg @X;;WB%%O (m, 2H); 2.15-1.95 (m, 4H); 1.55-1.35

ppm(rh 4Iq)et hyl -12,1, 31- benzoxadl azol e- 5- car boxam de and
-(4-F1 uorocvclohex 3-en-1-yl)-iV-nethyl-f2,1,31-benzox
adi azol e- 5- car boxani de - Met hyl -
- (4- oxocycl ohexyl ) -[ 2, Madi azol e- 5- car boxam d
e (1.5 g, 5.5 nmol) wa i n di chl or onet hane
N- D11 henaok duaszolé-BLcarboxamide
was

added sl ovvly and the nixture stj €d at room
tenperature for 3h. The so [ NEite diluted with

added slowy unti b’ p as reached The organi c phase
was washed with bri #i ed over MySO4 and

o RS amv K s;ﬁg@ga@mé{%wa°%%ﬂg&d G B
i B B BRSNS e T, caoy, pso

+ CDO&%)ISSEl&iS' 1 nﬁfﬂH@WDI (d Jr-ad I6Cle VIIIH)h7 82(1@1 J =P\&16:and 0. 9 Hz, 1H);
7-138C, LC-M5, MH = 296

6.10 (‘satMiets), 440573.88 (pd1H) 2:0031<§0+@; 8H94)1 297pm (§ s3H)| H)

7.41 (d, J 9.0 Hz, IH; 4.75-4.60 and 3.65-3.55 (m

IH); 3.01 and 2.91 (s +s, 3H); 2.30-1.60 ppm (s, 8H).

A second produciy XREIPIIOUdbRE FASAMPLE 45

N- (4-fl uorocycl Ohex-3-en-T-yl)- -nmethyl-[2,1,3]-
N-(cis-4-Hydroxv-4-methyvlcyclohexyl)-N-methyl-[2.1,3]- benzoxadlazole-S carboxamide

and N-(trans-4-hydroxy-4-methylcyclohexyl)-N-methyl-[2.1.3]-benzoxadiazole-5-

carboxamide

'O

-

e e

To a mixture of 1,4-cyclohexanedione mono-ethylene ketal (5.0 g, 32 mmol), methylamine
hydrochloride (2.16 g, 32 mmol) and triethylamine (6.7 ml), in methanol (100 ml), was added
10% Pd on C (1g) and the mixture was hydrogenated at room temperature (50 PSI) for 2h.
The solids were filtered off, washed with methanol (40 ml) and concentrated under vacuum.
The residue was dissolved in methanol (10 ml), THF (50 ml) and 2N HCI (65 ml) and stirred

for 18h. Sodium hydroxide solution (concn) was added to pH 10, the aqueous extracted with
55
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30

benzoxadi azol e-5-carboxam de (0.1 g) as a white solid
after trituration with diethyl ether. M = 117-11 8C,

wobGegvEizodbtt = 276; 1H NVR (300 MHz, CDO 3, r otpamars3posios271
7.93 (d, J = 9.0 Hz, IH: 7.84 (s, IH: 7.41 (d, J =
9.0 Hz, IH: 5.30-5.00 (m IH: 4 90-4. 70 and
3.80-3.65 (m IH: 3.02 and 2.92 (s + s, 3H):

dlchlox%nfé@hake 39 FUOM Y, The &dMbinEXodRhics ﬂﬁed (MgSOy) and concentrated under
L- (4-fralis-Hvdroxycvcl ohexyl H2, |, 31- benzoxadlazole- -

vacuurg 49 BV crectiiplamingoyelghexappne faPib 2 This matey l wiresiawy padded to a

hl
soluiof (At Bl s ot B Mldrohate £ lypnd the mitare
stirred €6 ZH. e milk futOWla} wavteddewiaisl dackr, LY dver R/I%SQ)A,, Q\ze@omﬁd Under
HOBT (0.27g, 2.0 mmol) and tri ethyl am ne

vacuumand the egid i ghmmatowanheﬁ gnedicapptFlufing yal, eﬂsfl ecwmfxane
(30: 7Oilg)cg1y% egfghutykrﬁwa )é veg or® rgletilpl%amaélta [ aVWuJ]&% S(%l%%a.

n removed under vacu

To a s81(€orf bLIUE pRicedinGketsns (091 &, f4 @ﬁmlibl) & ddh§aro@€ THF (100ml) at -70°C
chromat ography eluting with ethyl acetate/chloroform

was ad(gd m)ethycb myiguesiamkinpmisled 6 Inirdo B ane themixture stiredh fagj ik The mixture

was pq%;;fzc%/ %ﬁ@%}@}log gd E@a ;g—l iyé‘s?? stle&'} ;};ISISI%/R tgxg 9191&1 The
aquem% @asaéiﬁaéteg l_\)f)?ﬁl dlklﬂbroﬂetﬁﬁle((gx 1 O&)Dnﬂ) Sha cd‘rﬁblggd'%%aﬁlzcﬁb dried

(MgSC&) 46d &va@bra(tm to4g-1|)'¢ arioﬁ 51g1) vﬂﬁclpp'as (:]nl\onm&@grammLSElCAIgel eluting

with ethgl qu% é& é)( @E{/%éér? ¥B}}${2‘l$ AY Eﬂ/é\ﬁ]}%}l'# -met gf((:yglo exyll
methylgﬁrbgr?la% e(g'ﬁ?gf)aé a %Ehgés%%ﬁrﬁgmks plhiSorh&e aﬁ@ie‘?pﬁlutyl(trans 4-

escri e 42. The product was isol ated as
hydrox@-%etl@l@mldhdxylbfpethy&@ﬁ)aﬁﬁ& (G,4) bs AIMRite30l0d.MHz, DMVBSO +

tert- Bufylgczs (1&8@?(3}%/?4 g’l 8 éyg]q#eg?/lp_‘?éh?f[qul(b%’gla%o(ﬁﬁég% W%Hiés}f_)%ed in
dlchlo%pﬁ-na’éxipo ﬁ@ a}‘rﬂg"'glaA 5 gﬁ{éd(ég 4 st for 312 ThRRBIVeht was
evaporaié¢d (unddr ¢aedurorand 4dhenesidye dmwlumxydlschloromermmw 1) andgonc.
HCl (1mki) nlzhexsgpvlegtz v(\)zlase ev‘r?clpgrae{te%oan%%e material was dried over night under high
vacuum. The residue was dissolved in DMF (5 ml) and chloroform (3 ml), and [2,1,3]-
benzoxadiazole-5-carboxylic acid (0.28 g, 1.7 mmol), DMAP (0.21g 1.7 mmol), HOBT (0.23
g 1.7 mmol) and triethylamine (1.4 ml) were added. After 0.1h, EDCI (1.07 g, 5.6 mmol) was
added and after stirring for 2h at 45°C, the solvents were evaporated. The residue was
chromatographed on silica gel eluting with ethyl acetate/chloroform (3:1) to give N-(cis-4-
hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide as a white
solid (0.34 g) after trituration with diethyl ether. Mp = 154-155°C, 'H NMR (300 MHz,
CDCl3) § 7.91 (d, J= 9.3 Hz, 1H), 7.82 (sb, 1H); 7.46-7.37 (m, 1H); 4.60-4.45 and 3.50-3.30

(m, 1H), 3.05 and 2.91 (s + s, 3H); 2.10-1.00 (m, 8H) and 1.29 and 1.16 ppm (s + s, 3H).

N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
was prepared using the procedures above from tert-butyl(trans-4-hydroxy-4-

methylcyclohexyl) methyl carbamate and isolated as a white solid. Mp = 175-176°C, 'H NMR
(300 MHz, CDCl3) 6 7.92 (d, J=9.0 Hz, 1H), 7.82 (s, 1H); 7.40 (d, ] = 9.0 Hz, 1H); 4.60-4.45
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and i V-
ral/iy™-hvdroxy”-inethvlcvcl ohexyD TV-net hyl - f ZJ* - benz
wooNeEli3943l e- Scar boxam de To a mi xture of PCT/US2008/006271
1, 4- cycl ohexanedi one nono- et hyl ene ketal (5.0 g,
mmol ), nethylam ne hydrochloride (2.16 g, 32 mmol) and
triethylamne (6.7 m), in nethanol (100 m), was
and 3.6803180 (AAOPEIRG .02ar@ 2A.9@)s -andH)he.90i x20re, 8ksand 1.31 ppm (s, 3H).
hydrogenated at roomtenperature (50 PSI) for 2h. The
solids were filtered off, washed wth nethanol (40 m)
and concentr at egd unde gsy4lue was
' 0 ) and 2N HC
ih%ih 1-32d13)+b ey ol aebiazide-Salauboxamide

b dr| d (I\/gSO4) and concentrat ed under vacuumto g| ve 4-
—i’%ﬁﬁcar 0X yl am nocycl ohexanone (4.97 g). This materl al was
slowy added to a sol giyion of di-tert-buty\
di car bonat e (g :mdl chl or onet hane (8 nd the
mxture stirr@d f ‘EtThe m xture WAS ith
azgo) 4, eva 3 und®r vacuum and
chr dnat ogr aphed S ca gk eluting with
et hyl f e/ héxane (30:70) to give r

These %cg{llj]it)%ll %4 ]grl)egarl]re %gl?lggﬁl Eﬁ%hsc ?g ?ﬁf;@} for ﬁaﬁlﬁm I44&nd 45 using

utron o € preceal ket one

ethyl n{a%ngsl&nbf}mgldgml) in anhydrous THF (100m) at -70C was
added net hyl nmagnesi um brom de (6 nmmol) and the

N-(cis-AiEydrory-dtethryl e dhoxy)WV-ney1-62. kS lmbenzexadigerleSdcarbexgnsifle was

oot ShaR b Wa it D R AR B, K 8799 .- o0
1H), 7g? g!eﬂd‘img”ggg-) . an@ééhf@%u dst Hg1 £9001 8%, qma@ 0§§nd 2.91 (s +s,

V|’oorate to give an oil (1g) which

3H) and@s1 00,80 ppino@i, ABEHd on silica gel eluting with ethyl
acet at e/ hexane (1:1) t

N- (transbéhﬂyﬂ(qge}gél g HWFIQ;WXYA)- /}é{l%/fgy]gg;d %@;&;P)(adiazoleé-carboxamide was
1solate§r§%a h?ﬁ%rsgﬁ&r%ﬁe—(pl = lgl)"Ca%I @%\2 ﬁ)@d ML, @ﬂCl‘?ﬁg7 33 (4] he- 9.0 Hz,

I SO tert trans-4-
1H), 7.8% &i ,OH); 44;7\%% Jly+ 0)0cH o MRy 4 50 Aet haldch603radeie 1D, 3.9Y and 2.89 (s
ite soli

+s, 3m@ﬂﬁ-1él§t99?@2§1(4n Hy&Poxy- 4- net hyl cycl ohexyl ) net hyl car b
amate (0.42 g) was dissolved in dichloronethane (10
m) and TFA (2 m ) added, and stirred for 3h. The
sol vent was evapor at ed BXaAEPIMad8um and t he resi due

di ssol ved in dichl oronet hane (10 rr13) and cop
N-(cis-4-Ethynyl-4- hvdroxvcvclohexvl)-N-methvl 12.1,3]- benzoxadlazole-S carboxamide

Prepared using the methods described for Examples 44 and 45 using ethynyl magnesium
bromide and isolated as a white solid. Mp = 160-161°C, 'H NMR (300 MHz, CDCl;) 6 7.92
(d, J=9.0 Hz, 1H), 7.83 (sb, 1H); 7.46-7.36 (m, 1H); 4.65-4.50 and 3.60-3.40 (m, 1H), 3.03
and 2.90 (s + s, 3H); 2.60 (s, 1H) and 2.30-1.35 ppm (m, 8H).
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HQ (Im). The solvent was evaporated and the materi al

was dried over night under high vacuum The residue
wo/es/tizesol ved in DMF (5 m) and chl or of or m ( 3cmi)s20@de271

[2,1,3]- benzoxadi azol e-5-carboxylic acid (0.28 g, 1.7

mol ), DVAP (0.21g 1.7 mol), HOBT (0.23 g 1.7 nmol)

and triethylamne (1.4 mM) were added. After O lh,

EDCl (1.07 g, SEXANDE 42snadoeAVECE 30t er stirring

for_ 2h at 45C e SO vents vvere e\l/acljrat ed The

benzoNdiBidi5:-dafbbxathideenzoxadi azol e- 5- car boxam de as a
—wrrrrrm-l-d—(-o—srg) after trituration with leethyI

ether. M =
(d, J= 9.3 kg, |}F
4.60-4.45 and 3. ,
3H) N=2
3Hp, /
- metMy benzoxadl azol'e- 5 car boxam de was
ared usi edu 18 but v «(
Title c$ Oerr%gregﬂreﬁ rl’rlé&]ﬁyﬁ% g/né:F oﬁ% y geé Fcﬂ'rﬁxtamrgl SAHl d45 using

but-3- @nﬂ 1§1@gﬁgsﬁﬁnaﬁmaldu\hl te solid. I\/p 175 176C 1H NI\/R
g d 7.92 (d, J=09.

Y:;,; 7.82 (s,
N-(cis- rmgut e yidh-h rawydoh&xyu M)methyle[@ 143]415E‘aﬁaxei1@@1635z10

carboxélﬁki v{’_%llséﬁtr%% (ag 1 %GQS%E&ASMIBEEI % :,I' Eiwﬂé WIH?, %DCh) )

7.91 (d; fl£/9)6/‘1=1i'|\/1(11{)§>¥)8/2 B PhC dj ohexy.B7 (m, lH) 5.95-5.70 (m, 1H :5.15-4.90

[A-met hyl - f2J71 - benzoxadi azol e- S- car boxai ni de and
(m, 2Hbq4 b&- 4-4i5\mi1ddix§,0 380y, d 4] HOBRYP2.91 k8 €sh3Hl) and 2.60-1. 10 ppm (m,
H - benzoxadi azol e- Scar boxam de These conpounds were
)- pr epared using the methods described for Exanpl es 44
LING1-§3H¥H4 xﬁ%@b‘ikﬁﬁ'x ulel il | B]-benzoxadiazole-5-
(tmy%nﬂ\%@g%l-%dlr g&y HO yl cycl oplzlexyl) yqi.tfz t]1 -1 2,
carboxamaje-dz&nmixmd|aaa®¢lete50hdrMpmm33Ie46/\€s HIsNMB.t(édO MHz CDCl;) 6
45-146C, 1H NWR

792 (@008 Sk, 155, 898 (RtFf 210 (9. 1520, 0ot 160 5.95- 5480 GGy iy 2-4.98
(m, 2H5r'1;60§]4§%g§ g“@)?gg 61.%8 gﬁggerﬁf ?néﬂg%@ + s 3Par251%b fin (m,

12H).

EXAMPLE 51

N-(4-trans-HydroxvevclohexvD-N-methvl-[2.1.3]-benzoxadiazole-5-carboxamide

Trans-4-aminocyclohexanol hydrochloride (60.6 g, 0.40 mol) and NaHCO; (140g) were
dissolved in water (700 ml). Ethyl acetate (500 ml) was added and the mixture stirred rapidly
using a mechanical stirrer whilst a solution of ethyl chloroformate (48 ml) in ethyl acetate
(200 ml) was added slowly. The mixture was stirred overnight and then ethyl acetate (1 1) and

water (500 ml) were added to dissolve the precipitate. The aqueous was extracted with ethyl
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-( r "5 -4-Hydroxy-4-ethyl cycl ohexyl)- -nethyl-[2,
1, 3] - benzoxadi azol e- 5- car boxam de was 5 isolated as a

wowdigAssdl id. M = 110-1 11C, 1H NMR (300 MHz pc@R¥shoo8oos271
d 7.92 (d, J= 9.0 Hz, IH), 7.82 (s, IH: 7.40 (d, J =
9.0 Hz, IH); 4.60-4.45 and 3.60-3.40 (m IH), 3.00 and
2.89 (s +s, 3H) and 1.95-0.90 ppm (m 13H) . EXAVPLE
acetateA8x 800 mil) didEhdwenibinbd drganicophabashesry Brashed with 2N HCI, dried over

eSS L0 ez, 3206, cal oL O LSRR sl
indry §aF QoG YA (o PRONIGRH SRR B AR RE o SRl FrBo R TRARL (9.0
in THF (692 rﬁkj After Sirfindiaverhight at2083 tifesinjxtitd)wastoddin 36 ic(erhath and a
IH); 4.65-4.50 and 3,60-3.40 ( 8 ﬁ
solutlopg)f.so@umghy)dm)gd%@ T In Yfer Q@dng]%qowlgg g?fﬁ]‘é%nmr 1h, some celite
was ad_%%a{amgrn{ngg e% “@Q gillt%?% gﬁvaiged with d1chlorornethane The filtrate was

roxycvc ohexyl) -

dried ( bnd avdgoﬁaled)lﬂméﬁ xadivaz ol @voracatinethytidenoapelohexanol a
~IV-("rfl"y-4-but-3-en-1-yl-4-hvdroxycvcl ohexy
white solid\4h0g)- hyI f2,1,31- benzoxadi azol e- 5- car boxani de

Title. co wer
ans e RIS R oL BB K 8 SRRy
i ; n 2g, 0.26 mol), HOBT (11g, 0.08 mol) and triethyl 54
acid (4%59%“??62% E%EtmglAgﬁGlgy(l)- oy hoy)droc>)< (clgohex HIK)))aln tret yamme(

ml) wererdistbed @, didhlfomdomme dR 50 13 anipeia R (14ge. 0.52 mol)

was a ‘%Z%%I o tu[? A %ti Ol i}md T&'\gn'x_fzur 4%";3'% @%&e&%ﬂ% I—?(':?’IO(QOO ml)
and NAH'&Oﬁ Zolﬂ'@dr? (65@6 nﬁlm drle}d)ovel51\/9g@(ﬁ afQ thdn cdnl:&ntra&:dﬁhﬁtdér 9fcuum. The

4.45 and 3.50-3.30 (m |H), 05
res1duewgs_clpgmatograggusgi ognsdica ggbuslng_qhblmgp(afﬁ/c@@qform (3 1) as eluant to

give ther}é{ewf)&tcg asB %’I_%vé\]tte 5811('1 37%&1 Iaéc% o%qurglxyrgégir'\t (f}ate Mp =170-

171°CI B!V TS @MHthod MNB CDMﬁrdtézﬁe@ 5 mzNMRI £30DHz,
Mz, CDJ 3) 2 (d, J=9.0 Hz, TH), @

1H); 77&24@ (1), 7.]40:(d91 8 91-GkHZ,| Hi); 45509454@ a@b3(7ﬁ13 4(]4)111 23—1)1@ 9 apd 2.87 (s

+5, 3H); 2.20-1.05 ppm (s, 8H).

EXAMPLE 52

N-(4-trans-Hvdroxvcvclohexvl)-N—D3-methvl—I2,1,3]-benzoxadiazole-S-carboxamide

\OH
o i: .
N\
o )
\ND)‘\CD:;

Title compound was prepared using the procedure described for Example 51 replacing LiAID4
for LiAlH,. Mp = 170-171°C, 'H NMR (300 MHz, CDCls, rotamers) 6 7.92 (d, J = 9.0 Hz,
1H); 7.82 (s, 1H); 7.40 (d, J = 9.0 Hz, 1H); 4.60-4.40 and 3.70-3.40 (m, 2H) and 2.20-1.05
ppm (s, 8H).

EXAMPLE 53
N-(trans-4-Methoxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

59
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(m 2H); 4.60-4.45 and 3.60-3.40 (m IH, 3.01 and
2.90 (s + s, 3H) and 2.25-1.20 ppm (m 12H). EXAMPLE
wo2boyrabdss r 5- Hvdroxycv cl ohexyl)-./V-net hyl - p24/us2008/006271
31- benzoxadi azol e- 5- car boxani ide
rra"5-4-am nocycl ohexanol hydrochloride (60.6 g, 0.40
nol ) and NaHCO 3 (14Qg) were dissolved in water (700
m). Ethyl acetate (500 n1‘ wa dé¥eand the m xture
stirred rapidly using a ne stirrer whilst a
solution of ethyl mAl OB 8 m) in ethyl
acetate (200 m) @as ed sIomAy The m xture was
stirred overnight "o en é%%yl acetate ( 1 1) and

Sodiunt AU AL AT EUPBB I BTN B bl-h0) PISIRTS 2

r
oo SRS ORI 9 AR B
(0.55 gg\emamotirt BMIO(Si ) ZRi the gt)ixtu'fdﬂ stirrevbatelOr @ iforis The DMF was
di ssolved in dry THF (600 q the sol.utio d
evaporpted aRgl theggeidue waacl;%r@wéq%@nmd enisiligeigehelpnag ngiq qﬂh‘/ THE
acetategc(il(i)&omrfﬁ (3'&1f )& glv%ta' \!’vﬁlbé‘&#aV(@ r@gg Witp at1430 48 B HINMR (00 MHz,
was sol ution of sodi um

CDc13hwﬂz(rﬁe<ﬂs)i&7(9ﬂa)J + 0. ONdE,EIH ) Sdzr(‘s )1}%3 49I(dvx] ﬂy 9anllde,dLH) 4.60-4.40
After Ih, sonme celite was added and
and 3.G0-B.08r @) 2khi3 A& 2néd. 28 (s B ED 2P pred %ﬁﬁe(s +rﬁhéHr)1 2 ?’929(%5 ppm
g Vas dried (MgJSO 4) and evaporated under vacuumto give
(s, ra"s-4-nmet hyl am nocycl ohexanol a white solid (45.
9g9). ;r"s-4-Methylam nocycl ohexanol (37.1g, 0.28 nol),
[2,1,3]-benzoxadi azol e-5-carboxylic acid (42.7g, 0.26

mol ), DVAP (32g, O 26 EﬂL&&HﬂﬂBﬁ.( 1Ig, 0.08 mol) and
N-(%Litaﬂ%' 1OXNC & ) : | diazole arhathioamide
(1OCQ 0. 52 nDI) was added and ll MMaLwe refluxed
a0

)
3.
>
@D

h 2N HO (500 m)
over MgSO 4 and
acuun1 The residue was
chromato graphed on*s ca d@f using et hyl

acetat e/ chloroform (3 as eluant to give the ti

N- (trarpr‘bMRﬁhoxa@yCdOWD’De?\’thd @37-’dybeam@dwtzp}er%ﬁaﬁbpwwet(ﬂ 9lg, 3.2
mmol) anH)f)lhos %tpeenta%)lfaej(YQZg) were refluxed in toluene (40ml) for 3h. The

mixture was cooled, filtered through a 2 cm layer of silica gel and washed with

o

dichloromethane. Evaporation of the solvent and trituration with diethyl ether gave a yellow
solid (0.11g). Mp = 137-138°C, 'H NMR (300 MHz, CDCl;, rotamers) & 7.89-7.83 (m, 1H);
7.58-7.55 (m, 1H); 7.36-7.30 (m, 1H); 5.50-5.40 and 3.90-3.75 and 3.50-3.00 (m, 2H); 3.44
and 3.38 (s + s, 3H); 3.27 and 3.04 (s +s, 3H); 2.30-0.95 ppm (s, 8H).

EXAMPLE 55

N-(4-cis-Hydroxvcyclohexyl)-N-methyl-[2.1,3]-benzoxadiazole-5-carboxamide

N-(4-trans-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (1.26g,
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171C, LC- M5, M+ = 276; 1 NWR (300 MHz, CDO 3,

rotaners) d 7.92 (d, J = 9.0 Hz, IH); 7.82 (s, IH;
wohodshaGsks J = 9.0 Hz, IH); 4.60-4.40 and 3. 70p&1AR200%/006271

2H); 2.99 and 2.87 (s + s, 3H); 2.20-1.05 ppm (s, 8H).

EXAMPLE 52 i V- (4-"~m5- Hvdr oxycvcl ohexyl)- -D

-methyl -[ 2,1, 31- benzoxadi azol e-5-carboxam de Title

4.57 nﬁﬁﬂlﬁ@uﬁldoba&ow & leshg) 9imgiot)aad pm;ﬂmglmlmsﬁleiﬁe I(I Bégi 9 mmol)
for Exanple 5 1 replacing LiA.D 4 for_ LiAl

were dispolved m F1(§|0 R ~‘€ sootipe! dletbdazsdw?ré%ﬂéﬁei})% 182g, 9 mmol)

o o B S b B e s s

with NafT ®peltion (860 ml Bo@sdextiavteWith ethyl acetate (2x 100 ml), dried
"y-4- Met hoxycycl ohexyl
over Nagfi®panid-doRcertrategt Tbe nqseﬁmd’i/asa)zmlﬁ@d @n@aﬁﬂm@m@l@msm cthyl

acetate?l{exinﬁﬁ)'f % l)gﬁ &élam{ g)r%v% OA{ pgrm%%qzo):{te este Yis aw (?tle%ghd (1.4g).
This n‘Mtefri‘lﬁ %@&%peﬂ&rd%éﬁwdr@ﬁgeﬁﬁydhhn&\a S iy Arrd 2sobutidm &%?amm (0.4g)

adi azol e-5-carboxamde (0.55 g, 2.0 mmol ), in
in anhydrpys rantdiamie(Sﬁnnxli weeaddedr Adigr sttrringat Q€ foh 1h,the nxfuare was

T
chromﬁt@gﬁbﬂ&i &n Ylitd gelse(lﬂth@ with éﬂ@?ofoMTHFﬁﬁaﬂl&ﬂ(ﬂ(@SO AR 3NMRgive a

rotamers) d 7.92

white spl@glﬁ@gcrypqaghzauom@ogﬁdlchlomrgetbaqqﬁ\/l Bﬁ)(p (ﬂ gbd\dp —4](774}9@ °C, LC-

03O0y B, oo oo o

1H); 7I1\e5-(ﬁfﬂ=é'9 6 HEW@M%\SCA 29eXY817-3.92 and 3.55-3.37 (m, 2H); 3.05 and 2.91
“met hyl -f1J” - bénzoxadi azol e- S- car bot hi oam | de

(s+s, 3Ht);rm4&5|\mnm(;sgﬂﬂycl ohexyl)-N-nethyl -[2,1, 3] -benzoxad
i azol e-5-carboxam de (0.91 g, 3.2 nmmol) and phosphorus
pentasul fide ( 1.42g) were refluxed in toluene (40m)
for 3h. The m xture mas]a%gpiﬁ%; sgiltered through a 2
cmlayer of silica gel wi th

N-Methyl-N-[trans-4-(2H-tetrazol-2-yl)cyclohexvl]-[2,1.3]-benzoxadiazole-5-

carboxamide

N-(4-cis-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.28 g, 1.0
mmol), 1H-tetrazole (0.14 g. 2 mmol) and triphenyl phosphine (0.52g, 2 mmol) were
dissolved in THF (25 ml) and a solution of DIAD (0.40g, 2 mmol), in THF (5 ml), was added
slowly and the mixture stirred for 3h. The mixture was evaporated under vacuum and the
residue was purified on a silica gel column using ethyl acetate/hexane/chloroform (35:50:15)
as eluant, followed by chromatography eluting with toluene/acetone (80:20), to give a white
crystalline product after crystallization from dichloromethane/MTBE/hexane (0.06g). Mp =
172-175°C, '"H NMR (300 MHz, CDCls, rotamers) & 8.49 (sb, 1H), 7.94 (d, ] = 9.3 Hz, 1H);
7.86 (s, 1H); 7.43 (d, J = 9.3 Hz, 1H); 4.85-4.60 and 3.75-3.60 (m, 2H); 3.10 — 2.90 (m, 3H);

2.50-1.80 ppm (s, 8H).
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di chl oronet hane. Evaporation of the solvent and
trituration with diethyl ether gave a yellow solid

wo(foslabgn3. Mp = 137-138C, 1H NMR (300 MHz, CD@c3/US2008/006271
rotamers) d 7.89-7.83 (m IH); 7.58-7.55 (m |H);
7.36-7.30 (m IH); 5.50-5.40 and 3.90-3.75 and
3.50-3.00 (m 2H); 3.44 and 3.38 (s + s, 3H); 3.27 and
3.04 (s + s, 3H); 2.30-0.95 ppm (s, 8H). EXAWPLE 55

7V- (4- m Hvdr oxycvcl OheXé
p|V—|nethyI [2,1,31-b i | e- 5- car boxam de - (4-
N-(trans-4-Azi ol(gd'tlz(ﬁ]b-sb Bgmid%zm

cid
hosphNpe (2. 36g, 9
. A sol ution of
di et hyl azodi carboxym XL £.829, 9 mmol) in THF
(3 m) was added SIi)OV\A d tihe m xture stirred

overni ght. The ni xtNTeN *hed wi th NaHCO 3
solution (100 m), the aqueous extracted with et i]wyl

To a cealed 6rt2é C();ssalup@o orfﬁM(4 af-hydrogyerciaisrdbiamgthyl-[2,1,3

benzm@gn 75 ﬁy |(6 gs%?gl(fgl/nhﬁ;{ Ry rﬁﬂe}xgﬁﬁo%f@gﬁ&é &2 #f, ho
mmol)eénaaﬁbhénm ISHdéﬁhth €2.42 Bl 10 PRRIY, MR TS &1il) aﬁasasldMytaalded a

solid This material was suspended in an

solunomfm (2((151@, 1 r)mwﬂbdlraTHE|(émla>randfth%@wtuﬁﬁ sweq?sy r Jipat 25°C
and fofgh %OJ#SW%'Z?Q dl?reé aﬁgxtg%c‘?%fjwﬁgih%{ ?iéttz{té &2)8@0 ml). The

combiféd or@ﬁﬂcﬁwa@wr@ue)delomﬁgsos,l doneentgedd ey )/acu'ﬁhe and th]lﬁemdue

product was chromat ographed on silica gel ti n(g Wi
chrom@thg@pb%@wﬂrwzq%@!mwowﬂ( ghyhaeetyye tgx e(ﬁéllogot%m 1:1) to give

ol d af V. f r t 124 ML 1
the profegdp SR scilaF i ERbh Bl Jl%)ﬁkpétﬁ%%@-@ﬁ W 1abeoc
NMR d(\ﬂdé,MﬁECtﬁc Zfr %t&ﬁ@fs% 76927(d9j1 (o8 H, FHP 7®2HE, 1H)—I)7 407(d8P=9.3

s 0 6 Hz, IH): 4.65-4.48 and
Hz, 1H); 4303t Aﬁzarulrfd6(}3551-(81 3ﬂ)(2¢99m}l2 88.(0% sadtl);2.20:1(19 ppry (s, 8H).
3H); 2.22-1.25 ppm (s, 8H). EXAWPLE 56 N- Met hy
-N- Urans- A-aHtetrazol -J-vDcycl ohexyl hi |l L
Vbenzoxadi azol e- Scar boxxam PLE 58
- (4- cw Hydr oxycycl ohex
N-(transvat Aimindc@clb ARme 211 3l - bebzaamdiarolesd-gar dg,

1.0 NH,
o : :‘
N\Q)k
o I
\N/ Me

N-(trans-4-Azidocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.18 g, 0.6

mmol) was dissolved in pyridine (4 ml), PhsP (0.26 g, 1.0 mmol) was added, and the mixture
stirred for 1 hour at room temperature. Conc. ammonia solution (6 ml) was slowly added and
the mixture stirred for 2h at 20°C before evaporating under vacuum and purifying the crude
product on silica gel, eluting with chloroform/methanol/triethylamine (90:10:1), to give a
white solid after trituration with diethyl ether (0.067g). Mp = 145-146°C, 'H NMR (300 MHz,
DMSO + CDCl;, rotamers) & 7.93 (d, ] = 8.7 Hz, 1H); 7.82 (s, 1H); 7.41 (d, J = 8.7 Hz, 1H);
4.60-4.50 and 3.55-3.35 and 2.80-2.55 (m, 2H); 3.00 and 2.88 (s + s, 3H); 2.10-0.90 ppm (s,
8H).
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mmol ), | Htetrazole (0.14 g. 2 mmol) and tri phenyl
phosphi ne (0.52g, 2 mmol) were dissolved in THF (25
woods/aBgk3a sol ution of DIAD (0.4Qy, 2 mol), ipeTRHR0d8™06271
m), was added slowy and the m xture stirred for 3h.
The m xture was evaporated under vacuum and the
residue was purified on a silica gel colum using
et hyl acet at e/ NHEXAMPERI S ANDr PEE. 605) as el uant,
foll ovved by chrolmat ogr ap . .

-
IN=( trapfrs-%dl- 1

- Ubg
NVR (300 MHz, GDC otamars) d 8. 49 ( 7 94

(d, J 9. 3 Hz i | » . 86 (s, 7.4

I(—Iz, ggg\l,\ ~GO 3 HH/5- 3. 6’@*2‘)\ -OQ 90
m 38) . oo (&, 8H0 57)V-

aiy-4- Al os ch oﬁg 7Me

. h
The i gsppopsg st et PO Gh (G RSO JE9 ERBREA Y the

e Rl S L it sy i

chrom#&bgraphy Blhﬁfigvlv\\jlthmm latetete(chld@fogn (30 ) nioask polar rsomieF, MBE 159-
was d | ut f Dl
160" C.HRMR (OO §aﬂﬁ1; romsm - 6 hred-SF T8 163 <SzﬁH) 7.41
d
0. 1- B RETHE RN A T LA s et

ppm (sPRARNIER ﬁ@iﬁs&ﬁéreﬁ’lpw%l MyBO4'H G(EOO arg CDARl rotamers) &
vacuum and the residue chromat o graphed on silica

|
7.92 (B0 o9 O oW Hx BEhiss 1 Huchah 61, mekanes sH ok 67 drohand 305 37 (m,

' i the ugt vvhlt olid after trituration

2H); 33?§taﬂdér H@Tgeﬁ%e?'z 9@1’ = 149-150C, 1H NMR
(300 MHz, CDd 3, rotarrers) d7.92(d, J =9.3 Hz, IH;
7.82(s IH; 7.40 (d, J = 9.3 Hz, IH); 4.60-4.40 and

3.60-3.10 (m 2H); 2.9%&11_1’;_1891’(5 + s, 30);

N-(3-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.38 g, 1.38
mmol) was dissolved in dichloromethane (10 ml) and PCC (3g) was added and the mixture
stirred for 3h at 20°C. The solvent was evaporated onto silica gel and the product
chromatographed on silica gel eluting with ethyl acetate/chloroform (3:1) to give the title
product as a white solid after trituration with diethyl ether (0.19g). Mp = 164-165°C, 'H NMR
(300 MHz, CDCls, rotamers) 6 7.93 (d, J = 9.3 Hz, 1H); 7.84 (s, 1H); 7.40 (d, J = 9.3 Hz,
1H); 4.90-4.67 and 4.00-3.75 (m, 1H); 3.00 (sb, 3H); 2.71-1.30 ppm (s, 8H).

EXAMPLE 62
N-Methyl-N-(3,3-difluorocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
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mol ) was di ssolved in pyridine (4 m), Ph3P (0.26 g,

1.0 mol ) was added, and the m xture stirred for 1
wohoesr148d63r oom t enper at ure. Cone ammoni a sol ut ipom/us@oosiode271
was sl owy added and the m xture stirred for 2h at 20

C before evaporating under vacuum and purifying the
crude product on silica gel, eluting with

chl or of or nf met hanol /tri ethy am pe~(90:10:1), to give a
white solid after triturati dlethyl et her
(0.067g). M = 145- N4 - 00-FVHz, DMSO +

l= 8 7FHz, IH): 7.82 (s,

CDO 3, rotaners) &7,
IH; 7.41 (d, J:SN , H)Me460450and355335
and 2.80-2.55 (m 2H); 3. OO and 2.88 (s +.s

Prepargd qs@ng)tl@onﬁb@ﬁ%@scw i agror epasAs oANgH Eéxmvh@ éép £ 119-120°C,
1 |.oh i _
B B B EURREE 7080 5 0 i Gl 71

9.0 Hz; MirfiiogoL660 laalieesL /70 mt b 2, 943(@5 Z31%adi4@znl e ppm (s, 8H)
~carboxam de The title conpounds were prepared from
benzyl (S-oxocycl ohexy”carbamate using the procedures
descri bed for Exanple ny k§- and trans- isoners
were separated by sili E‘—‘%an&t ogr aphy el uting

N-(2- I-I’Vdrhxw%vtélﬂheﬁ?leﬂ]\”ﬂ-hﬁa’tﬂw-[Q[lelolbeﬂizbﬁadﬁlzoléﬂ&&rb@kﬂmde
rsoner, np = 159- 160 C, 1H NMR (300 MHz, CDd 3,
rotarrers)d790(d J93Hz 1 7.83 (s, IH); 7.41
(d, J = 9.3 Hz, IH; d .37-3.95 (m 2H);
2.99 and 2.87 (s + SN -1 5ppm(s 8H). Mre

pol ar isonmer, np = 93 C.WNH?(SOOM—E cod 3,
rotamers) d 7.92 (d, NI =20.0 Hz, 7.83 (s, IH);

Prepariq_g%%mabdegé (% Go%cﬁggggfzexuj&rbéﬁga)% uégl@%%@ﬁjﬂg%ﬂtg%m@bsgﬁbéd%r

ExampEMi\/Rbrﬂy%e ksolvik Mgk ober¢ @t Mpe1aB a8y, 'H NMR (300 MHz, CDCls,
31- benzoxadi azol e- 5- car boxam de
rotamerq)ﬁwbﬂcsﬁ;(oyaﬁﬁh’é§§/+7)46 (m, 1H); 4.50-4.38 and 3.75-3.35 (m, 2H); 3.05 and

3 xadi azol e- 5- car boxam de (0. 38 g,
2~94(51.%§’t}ﬂn%-ﬁ£2%%941?g§%ed in di chl oronet hane (10 ni)
and PCC (3g) was added and the m xture stirred for 3h

at 20C. The solvent was evaporated onto silica gel and
t he product E PLE 64

N-Methvl-N-( 2-6x0cvclohexvl)-[2,1 .3]-benzoxadiazole-5-carboxamide

Y

Prepared from N-(2-hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

using the method described fro Example 61. Mp = 144-145°C, 'H NMR (300 MHz, CDCl;,
rotamers) & 7.94-7.74 (m, 2H); 7.53-7.30 (m, 1H); 5.30-5.20 and 4.20-4.10 (m, 1H); 3.04 and
2.94 (s +s, 3H); 2.62-1.50 ppm (s, 8H).

EXAMPLE 65
N-Methyl-N-(2.2-difluorocyclohexyl)-[2.1.3]-benzoxadiazole-5-carboxamide
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chr omat ogr aphed on silica gel eluting with ethyl

acetate/chloroform (3 :1) to give the title product as
woovdn4bes3sol i d after trituration with diethyl petrh&®oos/006271

(0.199). M = 164-165C, 1H NWR (300 MHz, CDO 3,

rotamers) d 7.93 (d, J = 9.3 Hz, IH),; 7.84 (s, IH;

7.40 (d, J = 9.3 Hz, IH); 4.90-4.67 and 4.00-3.75 (m

IH); 3.00 (sb, 3H); 2.71-1530 (s, 8H). EXAWVPLE 62
- Met hyl - -

-PJ-di fl uorocvcl oh | =NgenzQxadi azol e- S- car boxam
dePrepared using fhe ods\'nedgscﬂi bed for the

preparation of Exar‘?bl e 40. M = 119-12CTC, 1H NMR (300
Preparéﬂ"ésm%?g r§eth6@§ @é&‘@ﬂ@éd ﬂr t-'he%ﬁe;(éilatloh O_fofg(jlgl A 40. :jM')) = 1018#02°C,
an
'H NMR GH0MAR, cmcu kbcanﬁrm 7(%537 73+ea)u 221),41)4&(@5}@;35.11@34 90 and 3.80-

360(111;2‘#23%7&“6)3;&3\/@ ohDI §-3930 Hepmy (S 88D | 31- benzoxadi az
ol e- 5- car boxam de Prepared from benzyl

(2- oxocycl ohexyl ) carbamat e usi ng the procedures

descri bed for HR BPLE166 ANDVEXAMPEENET was
observed hNb

i V- Met hyl -i V-1 - 0x0
ar boxam de Prepared
N-nmethyl -[ 2, 1p3]-

t he met hod desqribed firo Exa/ e &l N 44-145 C,
1H NVRASE N r ot aper | 7.94-7.74 (m 2H);
7.53- P30l () I HY; 5.30-5.20 N 20-4.10 (m 1 H;
304an'?',124(s+s 3H); 2.62-1.50 ppm (s, 8H).

Toa scﬁﬁ%ﬂ@ Gmidop¥hial¥l1;5-diol (2.38g, 20 mmol) (Helv. Chim.Acta 1964, 47(8),
, 2- d|fluorocvclohexy|FQ |, 31- benzoxadi azol e- 5- car

2145- maaharm ietrylamaine ¢4 08}, igdichipremethaers(3Qarlrwassdowbraddpd at 0°C,

a solutmzof)fa {g&#ﬁgeqzaf(gcﬁé@?g&agmggp i ag%o%w]n% g 8% H lygmalshﬁo
dichlofoflethae %@O ﬂ’rl)g, An@ B Bix@@e stirred for 1h. A mixture of methanol (30 ml) and
4N potassium carbonate solution (20 ml) was added and stirred for 3h. The mixture was
evaporated onto silica gel and purified by silica gel chromatography eluting with ethyl acetate
/chloroform/ methanol (60:30:10) to give, after crystallization from dichloromethane/ethyl
acetate/diethyl ether, N-(1,5-dihydroxypentan-3-yl1)-[2,1,3]-benzoxadiazole-5-carboxamide as
a white solid (Mp: 87-88°C). N-(1,5-Dihydroxypentan-3-yl)-[2,1,3]-benzoxadiazole-5-
carboxamide (0.5g, 1.9 mmol), suspended in chloroform (20 ml), was warmed to 45°C and
periodinane (Dess Martin reagent;1.6 g) added and stirred for 1h. The reaction mixture was
evaporated onto silica gel and purified by chromatography, eluting with ethyl
acetate/chloroform (60:40) to give N-(2-hydroxytetrahydro-2H-pyran-4-yl)-[2,1,3]-
benzoxadiazole-5-carboxamide (0.12g) as a white solid after trituration with diethyl ether and
as the less polar of two components (Rf: 0.55). Mp = 91-92°C, '"H NMR (300 MHz, CDCl;) &
8.22 (s, 1H); 7.96-7.81 (m, 2H); 7.10-7.00 and 6.40-6.05 (m, 2H); 4.65-4.40 (m, 1H); 4.15-
3.70 (m, 2H) and 2.15-0.60 ppm (m, 4H).

65



20

25

3.60 (m IH); 3.17 and 3.03 (s + s, 3H); 2.30-1.10 ppm
(s, 8H). EXAMPLE 66 AND EXAMPLE 67

wO Mod/23ddsdr oxyt et r ahvdr o- 2i y- pyran-4-vl) -r 2. | ,pei/i20@a%6271
adi azol e- 5- car boxanm de and 7V-(2-oxot et rahvdro-2
-pyran-4-yl)-[2,1, 31- benzoxadi azol e- 5- car boxam de To a
sol ution of 3-am nopentane-1,5-diol (2.3 8g, 20 mmol)

The mérdgio¥ar BirpoAeitaREAD4S; 040353) wad idtntifddbay N€(ﬂ€bxotetrahydro 2H—pyran-
triethylamne (4 m in dlchloronethan

30 ni
4-yl)-[3, |lowb)¢nau@éwzol@t5 oaboxprgige VP nl i 158°C, 3)0 MHz, CDCl)

koS s A T g

7.2 ancm7<t7l1{281 i3 neddd 9& 4l NandN 1T MzUIE) &id 288220T0pprh &8, DH).
and 4N’ pofassi um’carbonate solution (20 m) was added

and stirred for 3h. The m xture was evaporated onto
silica gel and purifieiggéyﬁghigg gel chromat ogr aphy
elutlng w th ethyl ace of orn net hano

: 3 @|3 Jbéaimautzrowzs carboxamide
er,
-benzoxadlazole 5-c¢
-88@
3]-benzoxad|azole 5-
ded in chloroform
an “Perlodlnane (Dess

- (1, 5-di hydroxypentan-3-yl)-[2, 1,
arboxani de as a white solid { Mo:
- (I, 5-Di hydroxypent an- 3-yl ) -j
carboxan1de (0. 5q, 1N! ARG
(20 M), was war medot o

Martin reagent;| .6 of added stlrred for I'h. The
reacti on m xture was evaporated S|I|ca ﬁp
5,6-Diltiito REOBY Sl & IO Ve SpVAAIR Janhgh a 350 Solution of

methyl?%;@%bgﬂgaglgféﬂ tg%;@gstgggdé})y%rg é@l‘ét‘rvﬁe so ven wa evaporated the
residudddisgodxericin azeth &od (2umbostdvode. I-@(DI (]202gl)) aa@ t}a: rwhﬂtllre hsated dt 95°C

after trituration Mﬁth i et hy eth nd . as, t
for 2. 5B o] la mpstusie itRscyAPOAAe g{ﬁ\’FSS fhegsgidug fssolgad g3t .

dwhlo@%%tl(a?lgg%mb%ﬁgﬁgﬁédﬂbﬁ%@?m(l)sandl a!'@o*lut?ong(ﬁgi lgﬁj lfeﬁkoxadlazole 5-

carboxlht} acid chlridd (7.0 g m nﬁi‘rl)l) andhélﬂdrﬁm@t}ﬁﬁe p‘bmlx, addeﬂl—DAﬁ'dfrestlmng
nore pol ar conponent (Rf: 0.45; 0.0

the muggrq\f.‘o( 9.75R othe MIZRYE VS E’aﬁheﬁW’% IN HC1 and conc II\Ig§883 solutlon

dried 0{@%&3&%’5L1{%¥@%§§Wq}n %;ﬁﬁ% gﬁ%&glugé%(s rRurlﬁed ona

silica g%l 8c5lux¥1n8§1 thyl Htetaté/hé4arfe/@iGhlofaméthirie (#0:20: )36 gfva N-methyl-N-
(2- oxotetrahydro 2H—pgr%n 4J yD)-[2,1,3]-benzoxadiazole-5-carboxamide as white solid after
crystallization from dichloromethane /methanol (0.21g). Mp = 169-171°C, 'H NMR (300
MHz, CDCls, rotamers) & 7.97 (d, J = 9.0 Hz, 1H); 7.90 (s, 1H); 7.40 (d, ] = 9.0 Hz, 1H);
5.10-4.40 (m, 3H); 3.01 (s, 3H); 3.00-2.74 (m, 2H) and 2.60-2.10 ppm (s, 2H).

EXAMPLE 69
N-(2-Hvdroxytetrahydro-2 H-pyran-4-yl)-N-methyl-[2.1.3]-benzoxadiazole-5-

carboxamide
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7.2 and 17.7 Hz, IH); 2.72 (dd, J= 4.5 and 17.7 Hz,
IH) and 2.38-2.07 ppm (m 2H). EXAMPLE 68

wWO- b/ gde3 7V- ( 2- oxot et r ahvdr o- 2 PCT/US2008/006271
H pyran-4-vn-f 2,1, 31- benzoxadi azol e- 5- car boxam de
5,6-Di hydro-2 -pyran-2-one (1.0 g, 10.2 nmol) was
dissolved in 3 mM of a 33% solution of nmethylamne in
To a siep@anal ofamd1 Beatihgitotypehfab- By Bl (HitbenZhadusdleentarhosamide (see

Examplns c%fa?éesdztdﬁoﬁp&? P prodoian LIt AR B doiaion pF gegic anhydride
(3ml) am((:ir yﬁ\dél% | hut ’I Veﬁ%% %mﬁ?ﬁ\éﬁﬁlggamrg%& thedh RAGS Stirrbd €or 2h.

, di chl oromet hane (20
Chlorolﬂédn @0eh1} wias hddedanni niee (i tote)washedd wvithdNIHIChand saturated sodium

ety TEoATSERS St 5t s il on
ft.
silica %%as E‘g@w%é‘iﬂ% z}%ﬁatmmbwf@nﬁ er2 P/ gke N-{les Hia&ét@kﬁ)e‘ﬁﬁﬁl 3-yl)-

_ and cone sol ution, dried
[2,1,3]Bearoxaditizote- Suhbakamidand aqmlecy;ﬂbw&pbd under vacuum

To @ sl OLR Bt HeACA I U £t 05 BT IR L6510 4P sodium

hydrid@/ 5o hldt e mixture stlrred at room temperature for 0.25h. Methyl
Y %g g‘é\lzetraé gro H pyran-4-yl)-[2,1, 3] -benzoxadi azol ey

iodide { b6 xél) vax adiﬂddle theamisnirt dested a6 Ctfer O Ghylsd el sokeeni OYﬁporated

e e St B REnE T L 0,210y Pt 15854
blcarbcglaieoso@tw gggd %Sbgp zglii vﬁBo %)d %lée reSidde s chllEDmatograheél on

-2.74 (m 2H)

silica g%l i¥e AO(1pRRHIaC&0x tan@(&]yml mefidyl-[2,1,3] benzoxadlazole 5-
dr oxyt et rahvdro- 2/ y- pyran-4-yl)-i V- met hvH2.

carboxamgmdseﬂpai@hr@mmbl e-5 - carboxani deTo a suspension of

o R AR by 2 pepshasals-=

carbox&mld (@f3ar gﬂ3(8291m&1) inastiadded 0anlyolval ddded 00 nﬂfoBlN:potassmm
anhydri de ééll! and pyridine (3 nl), drop w se,

carbonat@@mqtl@m@ Qe TTRe ahfoenyiepstityreder Porl bgimethanol was

evapor\%é{l ﬁm f Qlal &r%ogid he¥&sid ?Q g?sgolegcgmt%l Car(ﬁ%ﬁ{ago YAy, n@ghed with 1IN

tur a sodi um te solution,
HCI arfdl daffate V&M ‘tﬂ&db@ﬁldﬂ@ sulati®d drich V86, Yarel evaporated. The crude

produc(t: Cvra(s) rg}?rtog?artc?gqgghe%non silica gel eluting with ethyl acetate/chloroform/methanol
(1:1:8%) to give the diol as a pale yellow solid after trituration with diethyl ether (0.42g). Mp
=90-91°C.

N-(1,5-Dihydroxypentan-3-yl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide was reacted
with periodinane as described for Examples 66 and 67 to give N-(2-hydroxytetrahydro-2H-
pyran-4-yl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide as a pale yellow solid. Mp =
<90°C, '"H NMR (300 MHz, CDCl3) & 7.92 (d, ] = 9Hz, 1H); 7.85 (s, 1H), 7.41 (d, ] = 9Hz,
1H); 6.40-6.05 (m, 1H); 5.20-4.75 (m, 1H); 4.20-3.60 (m, 3H), 3.10-2.80 (m, 3H), and 2.25-
1.50 ppm (m, 4H).

EXAMPLE 70

trans-4-[(2,1.3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl N,N-dimethyl

olycinate hydrochloride
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silica gel, eluting wth ethyl acetate/chloroform
(3:2), to give N-(I,5-di acet oxypentan-3-yl)-

wd 2s143bspenzoxadi azol e- 5- car boxam de as a palm1yeddesros271
solid . To a solution of preceding di-acetate (2.4 g,
6.8 mol), in DM (40 m ), was added sodi um hydri de
(0.49g, 20 mml) and the m xture stirred at room

tenperature for 0.25h. "dpdﬁ(\ 0,41 ) was
_Cf d"k}fﬁ and the

added, the m xture heat
was®di ssol ved in

sol vent evapor at B L
sh%ﬁj with I[N HO and saturated

chl or of orm (100om
sodi um bi car bonaN gtution, dried (MgSO™4) and

Toa sgl\égog ra?&e @etr St yrdgg)é%u ]P%syy)g& %ﬁylggylla{ﬁelgenggxarc'dlﬁo?e-&
carbo : gﬂgé E)/fl}Sé, 3, dmﬁio‘l ﬁ'ﬁMﬁ(@D aaPhvas addedav, iodiaietie ghgin (0.52 g, 5.0

rown oil o a solution of
mmolINDINAB-(Gi244 gt @k)y‘pmnt)aHO:Bly(O)ﬂg, 2.0 mmol) and EDCI (1.15g, 6.1 mmol)

e 4 e A LA Ry na

remdu@ @Is@@l%djm SASBRIIAL @ 08 Ph1Y Wastiedawith tvaeer rﬁrkﬁl(l\@ma,b afi®evaporated.
room tenperature for 2h. The net hano]

The crgdapmdacre\mamm@nat@gmhed oimiliem gcl cbuing ity P bacstge/hloroform

e SSAPC A BB B PN AE g8 v

4N H@l\ﬁﬁm@d)éhs fnd fHef eChptigted E@@i@a&sswagmhh@nwrogﬂamechuo Mp = 252-
lica gel eluting with eth

253°caHéth/(am NS, 6):0), Bevtrares) 6(&0:1 7:9904m, 281 gT-§2- Te4Pelrasi 1§7), 4.43-
4.34 (%f gk ?%‘fg’é@c; 4%%58’%4)9§§Bt o & § SRS 3 81 [, 95N b 22120

5- D hydr oxypent an- 3-yl ) -
ppm( %IP] yl-[2,1, 3] -benzoxadi azol e- 5- car boxam de was

r eact ed wi th periodi nane as descri bed for Exanples 66
and 67 to give iV-(2- hydroxf et rahydr o- 2Hpyran- 4-yl)~
-rret hyl-[2, 1 3] benzox dcarboxani de as a pal e

hxdmhﬁbomﬁ 40- 6. 05 (m IH); 5.20-4.75 (m IH) 4. 20-3. 60

, 3.10-2.80 (m 3H), andZ%? 1.50 ppm (m

ID)LO

To a solution of N-(tert-butoxycarbonyl)-L-alanine (0.38g, 2.0 mmol) in chloroform (20 ml)

4H).

NH HCI

was added CDI (0.32g, 2 mmol) and the mixture stirred at room temperature for 1.5h. N-(4-
trans-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.55g, 2.0
mmol) was added and the mixture stirred overnight. Water (50 ml) was added and sulfuric -
acid (< pH 2) and extracted with dichloromethane (2x70 ml). The combined organics was
washed with sodium bicarbonate solution (50 ml), dried (NaSQ,) and evaporated. The residue
was chromatographed on silica gel eluting with ethyl acetate/hexane (70:30) to give the
product as a foam (0.55g). This material was dissolved in chloroform (20 mi), TFA (3 ml)

added, and the mixture stirred for 1h. The solvent was evaporated and chloroform (30 ml) and
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EXAMPLE 70
iali5-4-[(2,1,3-Benzoxadi azol - 5-yl car bonyl ) (i net hv
woang/adaavel ohexyl 7VIV-di net hyl gl yci nate PCT/US2008/006271
hydr ochl ori deTo a sol ution of -(4-
rans- hydr oxycycl ohexyl ) -
-met hyl -[ 2,1, 3] - benzoxadi azol e-5- carboxam de (0. 55g,
4N HC? uﬂdmmhe) i ml)EMFe @dmadnme vl serd ohde @vmwatdd teegivy the title compound

a5 2 cofheles® 0 oL TeH AROPTORRLS LR lpy g Said R FNYR (300
MHz, e%f}(g,pogc%ai%l%al%bgg%e%@ m;‘néggg%‘éﬁ’f.ﬁb 1HW€945@|6MQHI 19954.43-4.34

€r vacuu si du€ dissolved in

(m, 0.5 200010l d40044.00 (RS BRI, tmI);AmﬁeB 440, 0dS KV SD4and 2.90 (s,
and evaﬁgr ated. The crude product_was chromatographed
3H), amh2.2011i Za(ngySH)el 36iang lﬁﬂﬂp%fdnﬁl— &éBeat) chl or of orm

/ methanol (1:1:10% to give as a white solid, np =

174-1750C. The product was dissolved in 4N HCI in

di oxane and then evapommmgg gpyness to give the

hydr ochl ori de salt. M= 252- 2530C 1H NVR (300 MHz,
- 2155 > maligzele- -,’.l pide .49 (m

I H), 443 434(m05H) 6110 d 4.03 (s, 3H),

3.60-3.40 (m 0.5H), 02291 09H) and 2.22-1.20
ppm (m 8H). EXAMPLHEx
liy-4-1(2,1, 3- BenzoLyI car bonyl ) (et hv
pam noTcvcl ohexyl nat e hydrochl oride To a
S ti 0 -
Preparfifspyn IR ErOEBIH § %@{Sé%?rﬁ*?s"aﬂ SRR P ucguipgofte in-

similaﬂlmgrlhr)er "ﬁpdl‘lat d&cAbed for ﬂlesﬁrbﬁzfrﬁﬁjorﬂéf E0miplé & Ples ﬁﬂletw(ﬁnlf)mlmd was
isolated a8 aszumwpbet yalrioaexytyytalizadem fipm diethybstherdibyd agefpte, ¥p =

e SNBSS 0, TPh B Tt i, o

7.82 (ogiyht% Gnd. ﬁz(urn; @Pg,ﬁya%@tcemwm) 4.10-3.80 (m, 4H), 2.50-
Ic ororret ane 0 m ). The conbi ned organi cs was

2.38 (mqa&ﬁ)ed.()&l%ppmmmnllbi)car bonate solution (50 m), dried
(NaSO4) and evaporated. The residue was
chr omat ogr aphed on silica gel eluting with ethyl

acet at e/ hexane (70: 30) goa MiPISE B8 €
N-Methyl-N-(R)-tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide

Dx@

Prepared from N-(R)-tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide using the

method described for Example 16. The title compound was isolated as a pale yellow oil. 'H
NMR (300 MHz, CDCls, rotamers) & 7.93 (d, J = 9.3 Hz, 1H), 7.84 (s, 1H), 7.42 (d, J =
9.3Hz, 1H), 5.5-5.25 (m, 0.5H), 4.56-4.30 (m, 0.5H), 4.18-3.5 (m, 4H), 3.16-2.90 (br s, 3H),
2.52-1.90 ppm (m, 2H). '

EXAMPLE 74

trans-4-[(2.1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl glycinate

hydrochloride

69
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product as a foam (O 55g). This material was dissol ved
in chloroform (20 m), TFA (3 nl) added, and the

wonosiusgsstirred for Ih. The sol vent was evapetaiusdodnos271
chloroform (30 m) and4N HCO in dioxane (3 m) were
added. The sol vent was evaporated to give the title
conpound as a colorless oil that solidifi ed on

standing to give a | ow neltipggsas? 1H NMR
(300 Mz, D20, 2- rotane) @ Jﬁldﬁeg'f'm 2H) |
7.52-7.49 (M | Wa ANQA 6 ., 4.43-4.34 (m
0. 5H), 42041:@9 10'400(q J = 7.2Hz, | H),

3.60-3.44 (m 0.1 .01M8nd 2.90 (s, 3H), and 2.20-1

The tlﬂé)%&ﬁ%ﬂ‘nk gg!)a}s \yre(paredaf?om}\f 645 trBBs%&&bxy)cyaoﬁe%N Iﬁg‘[)hyl [2,1,3]-

benzoxadik@bleaWaHOk AHhidB ad d¥dcribed forﬁxab@[bzbb(adi iadlated-a5-an afbwkite
am de Prepared from Intermediate 2 and

solid. MRy~ 245 24@ECr(dbg)d rid NMR (B Y0 W 8.9, rqiamewsbé@t%{énére‘? 3Kz, 1H),

w0 2y AR 18 MFAST b T BSR4

it | I Iﬂo?aénts mbmm | SH
ot 141540 30 0 (oL urne g sl xa iy ot s

CDA3) d 8.20 (s, IH), 7.92 (dd, J:12and93Hz
IH), 7.82 (dd, J = 1.2 IH), 6.48 (br s,
IH), 4.60-4.64 (m |H); (m 4H), 2.50- 2.38

N-2-(4§@F¢g§ng@e@'l-ﬁzi%f ]gwgsgd.ame-g.wﬁm
enzoxadi azol

e- S-car boxam de Prepared from - ( (\o

)-tetrahydrofuran-3-yl-[2 \%J
1, 3] - benzoxadi azoNe 3 Nmé“ ing the nethod
The title conpound was

descri bed for Examplle 16.
isolated as a pal &7ye Pow oi | . 1H NVR (300 MHz, CDO 3,

Prepar%10 %g&%g.?&?gd&beggﬁﬂ {Damn'gj g-n))l%korf)l?)lme%sﬁ%tﬁé me’tﬂ?pd descnbed for

Examp(lem aﬂd ii;U)ated4a5128WBLt5 c@malltﬁd)sph& Mfi =2180148€, 'H NB{I-R (300 MHZ
52-1
CDChhﬁ |8sl-94bK2, 1II'%37 &ér@@g)a‘d il @z"é’ld 9531% clélr)bziﬁé (dd, J = 1.5 and 9.3Hz, 1H),

6.92 (bR RS 2258 OO HRY 06X Y s 6P SHN B 64 (¢, T = 5.8Hz, 2H), 2.55-2.51 ppm
(m, 4H).

EXAMPLE 76
N-Methyl-N-2-(4-MorpholinyDethyl-[2,1.3]-benzoxadiazole-5-carboxamide

o) (\o
N N/\/N\)
/ |
O\N/ Me HCI

Prepared from N-2-(4-morpholinyl)ethyl-[2,1,3]-benzoxadiazole-5-carboxamide using the

hydrochloride

method described for Example 16. The hydrochloride salt was isolated as an off white solid.
Mp = 210-212°C, "H NMR (300 MHz, D,0) § 8.12 (s, 1H), 8.05 (d, ] = 9.4Hz, 1H), 7.59 (d,J
= 7.4Hz, 1H), 4.57-4.18 (m, 2H), 4.03 (t, ] = 6.3Hz, 2H), 4.00-3.40 (m, 6H), 3.59 (t,] =
6.3Hz, 2H), 3.13 ppm (s, 3H).
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hydrochl ori deThe title conpound was prepared from
N-(4- r"s-hydroxycycl ohexyl)- -nmethyl-[2,1,3]-
woR soddi azol e- 5- car boxam de as descri bed f orpde@Ipis®oc271
7 1 and isolated as an off white solid. Mp = 245-246
0C (dec), 1H NWMR (300 MHz, D20 rotaners) d 8.05 (d, J
= 9.3Hz, IH), 8.00 (s, IH, 7.51 (dd, J = 2.5 and
9.3Hz, IH), 4.98-4.64 (m I|H), 4.48-4.37 and 3.60-3. 44

(m total IH), 3.92 and 3.82 (s, total 2H), 3.02 and
2.92 (s, total 3H), Z.E&M-ff!i%%(m 8H) . EXAMPLE 75
ot NOH- fzd 3)-be %0025t AR FroRirfidd

4-(2- am noet hyI ) ni or phol i ne éJSI n met hod descri bed
for Exanple 1 and isol ated avvhlte crystalline
solid. M = 145-148 , CDA3) d 8.19

(br s, IH, 793(@d bw?nd93|—|z IH), 7.85
(dd, J = 1.5 and 92(brs I H),

The i @;&p%ugiﬁv%r@gﬂeg%ﬁmem eyl bl 11

benzoxaala(zél'eméd?ﬂ&ldnﬁmg ﬁ&lﬂ%'the{ probedike 807D B E&thp}e’SS&ardl@dlated as
am de hydrochl ori de repared from-2-(4-no

a yellobvcdoilldyMﬁe% HA-1720, ,H]NMBn@@Q MHazCélD@lasm@@n@é)@? $9cad 7.86 (dd,
— L2 o AR e 41 Gk - tis?ﬁﬁzaﬁiﬁggﬁﬂf 3R Qe e 9 38z,
total 1%(5’ 8‘78(2-%.%21?12851—12 szJNE;zt(( R 3 @§9§5 g@?lﬁf; 3|(4ﬁ|_8,|) arldH.08 (s, total

3H), 3203(t4m, 8 H)pR.12H).54 ﬁprﬁf{rr(,ﬂH)J = 6.3Hz, 2H), 4.00-3.40
(m 6H), 3.59 (t, J = 6.3Hz, 2H), 3.13 ppm (s,
3H) . EXAMPLE 77
iV-I\/btth-iV-tetrahvdrg%éw\ﬁ%l 4-vl- [2,1
, 31- benzoxadi azol e-5-c¢ de The title conpound

103-BRAr XA didZe 5 -vI&irbyhyl)(methyl)amino]cyclohexyl L-valinate

ydr o- y
__Y.d&@ﬂ.EQZadl azol e- 5- car boxani de usi ng the procedure
descri bed for Exanple 54 and i sol gteduyas
H
“NH,HCI

.0
i
/N\ ’;‘
O\N/ Me

The title compound was prepared from N-(4-trans-hydroxycyclohexyl)-N-methyl-[2,1,3]-
benzoxadiazole-5-carboxamide as described for Example 71 and isolated as a white solid. Mp
=257-258°C (dec), 'H NMR (300 MHz, D,0, rotamers) & 8.06-7.93 (m, 2H), 7.53-7.47 (m,
1H), 4.94-4.70 (m, 1H), 4.43-4.35 and 3.60-3.46 (m, total 1H), 4.00 and 3.89 (d, J = 3.6Hz,
total 1H), 3.02 and 2.91 (s, total 3H), 2.43-1.62 (m, 8H), 1.40-1.20 (m, 1H), 1.10-0.92 ppm
(m, 6H).

EXAMPLE 79

trans-4-[(2.1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]-1-methylcyvclohexyl /V./V-

dimethyl glycinate hydrochloride

71
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a yellow solid. M = 174-175C, 1H NMR (300 WMHz, CDd 3,

rotaners) d 7.89 and 7.86 (dd, J = 1.2 and 9. 3Hz,
wol20bgda3des) , 7.58 (d, J = 1.2Hz, IH), 7.36 andpérad2(mios271

J =1.5and 9.3Hz, total IH), 5 78-5.64 (m 0.5H),

4.20-3.04 (m 2.5H), 3.63-3.55 (m IH), 3.48 and 3.08

(s, total 3H), 3.20-3.14 (m IH, 2.17-1.54 ppm(m

4H) . EXAMPLE 78

Me
rm'i5-4-f(2,1, 3-Benzoxadi az y? I Domel Agimet hv
pan1no|cvc|ohexy| L- at rochl oride The title
conpound was prepa f - (-
ra"s- hydr oxycyhobe - Nenethyl-[2,1, 3]-
benzoxadi azol e- 5-carboxam de as descri bed for Exanple

Toa scﬁutlo@@del %hﬁh@% MIZWIMH yehegyl)-MPmethd b2, Qéw&zoxadlazole-
(d rotaners) d 8.06-7.93 (m

5- carb@i-d)mde ((53g 2. Mﬁmmﬁ in cHgloroﬂorgﬁ( 14 ri7l), e(tl(i)] 1 Mgs adde,qighmeglylamlme

(O.44gg{fg H}ngg 8{1%1 f_qﬂor%acagll 8hl§21§e (19? gﬁnfgg’rggg]é d tﬁe mixture
warme(a 16 %‘6%011 B e%l\t/g%?nggsllrrég o¥erfitsHt "Thd fllctioh. nl&nﬂe s R@ihed with 1IN

HCl arfdrrts]rokihsn hicp(b@nate SoBeinnodeiadi ereo MESQpl andrelyaprratsd il tgsidue was
chromzﬁg;%rlaggc?ﬂ %} $1 ?E %el 5\{‘%%\%3’{%])%%}%@ z}cl:%kam%hqgrlofoeljrﬁ/ fslﬂaﬁ) egive the chloro

acetyl a(fdum/ BimeMrykmifRE 1Y hil Y€ b 3hexydlition in methanol) was added to a solution
hyl -[ 2,1, 3] - benzoxadi azol e- 5-carboxam de (0. 7g,

of the Qreqedm@pr)oducrt (BR758.41. 87 mngolp inehloraferno0ls, miaandidpgamixture stirred
i met h%tl anilin

at roon& Fﬁna}?e(s urg cwengﬁ t( ?pca gg%tblrezxgawvapé age%drﬁ%iﬂse remdale yas partitioned

betweet chlidth forinABAhtECaldAREbERRRAE R WaBh@&NWith kbdiliRiCbicarbonate
overni ght. The reaction m xture was washed with I N HC

solutloandhc;b(MgSﬁ)b iand ewepraated seuesidwe wds perdliash sy Ch’&g@@wm}’ on

s AR SR S G
was pr aY@d B}h PhAxREELYAN YR ioxBh RS DI 1860 6Y the Fi’ﬂdu@ﬁc in

33A>s on 1 n nmethanol) was added to a solution of
chlorofol@. Phe scﬂdemgwpremémotveq On@&75geuln 28d thegirdduct re-crystallized from
methanoq/ld?ert}?}tl%{h@r Solgw?tﬁe tit engor;lgoeung] (6 tlgé)eassgn otjf sv?lite solid. Mp =201-
202°C, '"H NMR (300 MHz, D,0, 2-rotamers) & 8.07 (d, J = 9.3Hz, 1H), 8.02 (s, 1H), 7.53 (d,
J=9.3Hz, 1H), 4.45-4.37 and 3.63-3.50 (both m, total 1H), 4.09 and 4.00 (both s, total 2H),
3.05, 3.00, 2.95 and 2.91 (all s, total 9H), 2.40-1.56 (m, 8H), 1.69 and 1.63 ppm (both s, total

3H).

EXAMPLE 80

N-Methyl-N-tetrahydro-2 H-pyran-4-ylmethyl-[2.1,3]-benzoxadiazole-5-carboxamide
O

/N\ N
N Me

Methyl tetrahydro-2H-pyran-4-carboxylate (5 ml, 40.0 mmol) was added to a solution of

methylamine (generated by heating a mixture of methylamine hydrochloride and sodium

hydroxide pellets) in THF (30 ml) and the mixture heated at 110°C in a bomb reactor
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at room tenperature overnight. The m xture was
evaporated and the residue was partitioned between
WOoSHbP14986ar m and water and the organic |ayer waghagkwisiods271
sodi um bi car bonate solution, dried (MpSO) and
evaporated. The residue was purified by chromatography
on silica gel eluting with ethyl
overnigiteThé svledtowefeasvapomtddathelreidueldiSsorgéd. in THEF (100 ml), and LiAlH,

hydrochl oride salt was pyepared addi a mxture of
(465, 1 gl #defcanibe puvrEBEARY SO0 el phhs quBRLIF fas cooled to
0 NIDH', Mgt B A1 o NORGH 0B
0°C, c%&%@%@uct Hrgeb%clzt?%s%/(g%fli%rzle eﬁ%?ngprret h%tno%(i)fgt hyl a ) was
added &t the residuegindehé fesulting Iselid omap Gitetd (OFf ar@lthe fidtraie caidentrated under

whi t lid. =201- 2020C, 1H N 300 Mz, @] .
vacuurp fg stevsf?gﬂ@hﬂ-%temhrw-2ﬁ-EY@P34FM1,me|t *}mgl.eélé a(P§E‘32hrPi)VP oil. The

7 53 . = 5 :
L
(4 ml) 3@, 1,2]-85nznadidzA3-5(@kborsichl@tdzl (1 Tk) 9.3 6l lassBsolution in

) 8H), 1.69 and 1.63 ppm (both s, total 3H). EXAMPLE 80
dichloromgthase 99 b/ vees addedasiowhy Thy minars AR stHyed #tzgom terperature

oxadi.azol e- S- car boxan y : : :
for 1 ARGy S PR ER AR septad sodjym pisbgrate solution
(20 ml)\sica RS O, Parii &§QApYiated) TE ré¥aive W aPufigicd Genifcatged by
eating a mxture of net h¥1| am ne hydrochl ori de and
chromasoghiaphy eiiting wietipdiaretatejchiarofopm (330 tergive dbaftifeompound as a

. ) borh !
pte s 4 Al bt D0 2 o B BT LTS, s e,
1H), 7.33'%*1;7.45_199, 1¥), 4. 18000 d- (A m&%ﬁmo talamyl )3 adideds (6uiKls, total

m xture heated at 700C for 1 h. The m xture was
3H), 2.4 8dl.8¥(m,ol OO €,73clo#e ppnr(at, ) NaOH sol uti on added and
the THF evaporated. Chloroform (100 mM) was added to
the residue and the resulting solid was filtered off
and the filtrate concepxQvAad pgder vacuumto give
N-net hyl - -tetrahydro-Z -pyran-Z4-yl nethyl am ne as a
pale brown oil. The preceding amne (lg, 7.8 muvol) was
di 350 dintiliz%loro et hane (50 and triathylam ne

.3 rmol) as a solution in dichloronethane (20

hydroéhloride 9 _ _
J_m")‘,_Were added, slowy. The m xture was stirred at

M
roomtenperature °o
: \H/\NHZ HCl
0O
e

O
/N\ l}l
O\N/ M

N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
(0.49¢g, 2.0 mmol) was suspended in THF (40 ml) and dimethylaniline (0.3 ml, 2.2 mmol))
was added. The mixture was heated at 70°C for 0.1 h before adding bromoacetyl bromide (0.2
ml, 2.4 mmol) and stirring at 70°C for 3 h. The mixture was cooled to room temperature
before adding chloroform (50 ml) and washing with water (50 ml), 1 N HCI (25 ml) and
saturated sodium bicarbonate solution (25 ml). The organic was dried over MgSOQs,
evaporated and the residue purified by chromatography on silica gel eluting with ethyl
acetate/chloroform (1:1) to give the bromo acetyl derivative as a white solid (0.63g, 76%; Mp

73
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30

for 1 h, the mxture washed with INHO (20 m), and
saturated sodi um bi carbonate solution (20 m), dried
wo(MiEsEM9e3and evapor ated. The residue was puri ficagshyos/ 006271
silica gel chromatography eluting with ethyl
acetate/chloroform(3:1) to give the title conpound as
a pale brown oil. 1H NWMR (300 MHz, CDCl 3, 2-rotaners)
_133d31) 3 (d, J = 9. 3Hz, IFD 7.83 (br s IFD 7.38-7.45

%@410390( 3.52-3. 20 (m 3.13
Toa sqin@orgo e PrRsefing acetyk %norrgqlg (0.61 gmﬁfngr@ )(thM (8 ml) was added

oty 3543y gt QUM 02y i v

under Whinhr dratthy tsiduk paritished batoiesatkloryfdmo aid ontedelhe chloroform
-(/ra"5-4-Hydroxy-4-nethyl c cIohexyI) N- et J-[égl a&
extract wasyeshad MO HE | aid BUEsdod{in hisgtbopats stiron. drid (MeSO.)
. T ) I {

v TV SO0 ) 2k B
pyridlrfeC(IS rﬁ)l) ln@ tr’i}ﬂfeﬁy@h@dﬂhﬂg(mﬁgmatmmdl) dndahe ohixt(fe éllrrdd, at room

%and stirring af 7Q0C for h.. The .m xt ur -
tempemﬁge &sdl-2h) bqfowmqgé}wer%mpél%m}rexlga &elngon (10'm) and stirring

| 0
o I Sk AR Mt a0ty o
residud was ?ihrlﬁedTWctﬁbﬂawgfag)W%n@[lio@@ebé‘l&ﬁn@@’ﬁﬁ)@th}ﬂa‘a&ﬂﬂe@beﬁle (1:1)
and the residue purified by chromatography on silica

followgkby elhlomfagn/meﬁhanet/ﬁwthmrétnat(%@ ¢ABdFgiEe fﬁa(ls -+ [13 180

v S B S P o AR st o
(0.42gpP r”[;ﬁ% %@Hfb@hf&?ﬁ% ¥hit Wa@ﬁ}egﬁreﬁgs @éﬁz-rlbéd sy dnd ildisdlBted as a

d sodi um azi de (0.59g, mol ) and the
white mmt Mpe= m&&ﬂ s@"caiHsmg (866 Mgh D;The-oars)s 8.8ftddd= 9-3Hz,

der._vacuum and the resid | n et
110, 7 i oriaor aband mavke: v Lt 37 aror s aq b i jeia! 11D, 3.84
t [ b t
and 3 A ) S &L P i, DG R R0 and 159
ppm (bdatss,rted! 3aA).de. To this material (0.56g, 1.5 mmol) was
added pyridine (5 m) and triphenyl phosphine (0.63g,
2.4 mol) and the m xture stirred at room

II. BIOLOGICAL METHODS

EXAMPLE 82

In Vivo Electrophysiology

The electrophysiological effects of invention compounds were tested in vivo in anesthetized

animals according to the following procedures.

Animals are maintained under anesthesia by phenobarbital administered using a Hamilton
syringe pump. Stimulating and recording electrodes are inserted into the perforant path and
dentate gyrus of the hippocampus, respectively. Once electrodes are implanted, a stable
baseline of evoked responses are elicited using single monophasic pulses (100 ps pulse
duration) delivered at 3/min to the stimulating electrode. Field EPSPs are monitored until a

stable baseline is achieved (about 20-30 min), after which a solution of test compound is
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tenperature for 0.5 h) before adding cone" ammoni um
hydr oxi de solution (10 m) and stirring for a further
wo2obs/a399300m t enper ature. The pyridine was remeuak2008/006271
under vacuum and the io residue was purified by
chromat ography on silica gel eluting with ethyl
acet ate/ hexane (1:1) followed by
injected htoapeficmenlie attherolked fick fopérdara sve (@0rded: Byoked pytentials are

trans-4-[(2,\, 3- . .. . . .
recordesh 7 QRN HFLEL ol loP i TOB GHBU NS IR 1ol IRt the
field EE@@?&IUH%' ] ‘Bg%‘h@ I"Eﬁh@la}t’t%l ﬂngﬁﬁ’néep lit' ig c&ﬁ)infb%,g)lat ahN® administration is
ydrochloride salt was prepared as descri bed

also capfi&@Voweathyarmasprogriaté dadeatf ¢lte saneatesttviongposnd.i d. My =
188-1890C. 1H NWR (300 MHz, D2O, 2-rotaners) d 8.05
(d, J =9.3Hz, 15 IH), 7.99 (s, IH, 7.50 (d, J =

0.3Hz, IH), 4.45 4.37 §3hGifi% 350 (both m total
IH), 3.84 and 3.71 (botfrs, 2H), 3.03 and 2. 93

InhibitidiDof 8- Amphethalin8Bimulatéd 1 bebfmotion 8H), 1.66 and 1.59

ppm (both s, total 3H). Il. BIOLOd CAL METHODS 0
EXAMPLE 82 In Vivo El eetrophvsi ol ogv The
i | £ 88iF Feighl, WREE Broizhl IVPMHE eRPerfRIRAUBES and
Male (%éfg{lééég?e n véll}z:/o llgﬁ’anestﬁwe?i zed 5 aen?erral S .
allowed ac pasti 30gninoo ftdeelimati droHacly mpuec wdsiplased it theltestiag enclosure with
mai_nt ai ned under anest hesi a_ by phenob]ar bi t al

an infrargeibRars g thal QPFI A CAULHMPRIRTS 8 gl sReKILY. Mice were habituated

. i i r ec i . i . i

ntve GHRLRI48 BP0 FRRCK O, RLFSAS Ol B 288 NRE R s

intrapehitqRanamithsestcompeaid inedpproptiacevetiicde S mudetes aefere d-Amphetamine
i npl anted, a stable O baseline of evoked responses are

injecti?. lenmaiguigs wlﬁgr &Amphstanipe hesion, pigesedre testrsl iox lqsameter
. ti i /i i i i
activity, flo‘rgcag’itt:o&m)f {nglﬁluggsgggghat% v{;gsréoh%tuw?%aﬁ%drt] ! %rﬁitaéx??easgefdeas arbitrary

ode. S are nohi'tore

movenka$ ghitdMeAlldagohER\G@dly¢ ¢ordParf@ the Bloupatrested whthahe gest
solution of test conpound isinjected intraperitoneally

compouand tethe wekicte eontropgount Statistical anapysisor tsaneropped by ANOVA

foﬂowi@ﬁf BT A S o P BN et
differefd. the

While the invention has been described with reference to specific methods and embodiments,
it will be appreciated that various modifications may be made without departing from the

invention.
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field EPSP returns to baseline. In the latter
instance, it is common that an iv admnistration is

wodoe®1400¢3r i ed out with an appropriate dose of HdTRUSS8BR06271
test conmpound. EXAMPLE 83 Inhibition of d-Anphetam ne

Stinul ated Loconotion Male CDI mce, 25-30 gm body
wei ght, were brought into the experinental room and
WHARIIEQ@eAIMED:ecast 30 min of acclimation. Each nouse was
placed into the testing enclosure with an infrared
1. A caraponngdracegrdingto tb@f%%?qical ly nmonitors the animal's
activity. Mce were habituated in the testing
enclosure for 20 min, and then returned to their hone
cage. M ce were dosedFintraperitoneally with test

compound in apprgpri ajle vehi cl m nut es before
d- Anphet ami nR=ty] fonNN it es after
d- Anphet ame ifnj ecti on,| mce e Rested for

| oconot or acNVIty#for & total of 15 ninutes. The data
was conputer collected and expressed as "arbitrary
movenent units." All | data were anal yzed by conparing
the groups treated with the test conpound to the
vehi cle control group. Statistical analysis was
whereiper f or med by ANOVA foll owed by Dunnet's t-test where P
| ess than 0.05 were considered to be significantly
W is ogtydehesudfir or WA+t he i nventi on has been described with

reference to, specific t hods and i Ry Wil
X, Y a2zt efeptisly reteiEa FRBUIBE RedbreoBRial R iiRimae
whereit t hout departing fromthe invention. WHAT | S CLAI MED:
. A conpound according to the fornula: | wherein: W
R is Hj BrosGlgdn -CHutNQp, $IR ORI NK 2, YCar{eh Yragghed or un-branched alkyl,
i ndependently selected fromthe group consisting of
which mnqy b@mn_-@pg,tltuted or substituted,

wherein:

R' is H, -C1-Cg branched or un-branched alkyl which, may be un-substituted or substituted,

F=0orS,
A is H, or -C}-Cg branched or un-branched alkyl, which may be un-substituted or substituted,

-Cy-Cg branched or un-branched alkenyl, which may be un-substituted or substituted, -C2-Cg
branched or un-branched alkynyl, which may be un-substituted or substituted, -C3-C7
cycloalkyl which may be un-substituted or substituted, -C3-C7 alkylcycloalkyl which may be

un-substituted or substituted, aryl or heterocycle which may be un-substituted or substituted,
alkylaryl which may be un-substituted or substituted, alkylheterocycle which may be un--
substituted or substituted

n=0,1,2,3,4,5,or6;

@ is a -C3-C7 cycloalkyl which may be un-substituted or substituted, a -C4-C7
azacycloalkyl, which may be un-substituted or substituted, a -C7-C1¢ bicycloalkyl which may
be un-substituted or substituted, a -C7-C1 azabicyciloalkyl which may be un-substituted or

substituted, aryl which may be un-substituted or substituted or a heterocycle which may be
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wherein: Ris H -Br, -d, -F, -CN, -NO2, -ORl, -SRi,
-NR, -C -Cg branched or un-branched al kyl, which may

wogosissgabst i t uted or substituted, wherein: RbpdTaud208/006271
-Cg branched or un-branched al kyl which, may be
un-substituted or substituted, F = Oor S, Ais H or
-C -C branched or un-branched al kyl, which nay be

un-subbitituseddastsubstiteddpr substituted, -C2-Cg branched or
un- branched_al kenyl . whi ch may be un-substituted or

B is ~GuBsRi 1@t ¥dS: CT-TfBF afkehed or un-branched al kynyl,
a: | - 3 . .
R%is Hé\’g a%%ﬁg?lg%ﬁ%{ﬁg% F ZR?}III' @Hﬁ(ﬁf? gﬁ%ﬂos&}pa?'l(t Lal &yl grbdp Which is un-

be u stituted or substituted,
substitut€d-oCFutmltikyted yad whickydptinhaliyh forens ai@s-Gnecylerlkyltameewih D; and

] bstituted | |.e which
D is abgfmaUtsen i e ed GrOSSEOBr ShcH If Biesdta pPrdset BrP sebgn B
o _=UNR~ S j td | kb d ' R
e-C RPN S T RS i, e L epordngfog

branchéd afky], Whibh ma§ b@ unfsabstiuted O SabskivltedHERhiERYpHBnally, forms a C;-
un-substituted or substituted, a -C4-C7 azacycl oal kyl,

C; cyclgallthgrmllpl:&ildl I\};;-asubst ituted or substituted, a -Cr7-Cl0
i cycl oal ky i.C e .un-substituted. or :
Cy-Cq bRt Aretn e DY RS HEY B PRTESMIER oRspstipted, a-Co
un-substitute r.substjtuted, aryl )|
-Ce brajighed, BT mnéﬂéﬁ?lkwﬁsvwﬁm_ it 'Sﬁ?éﬁ‘@?egc%%?{‘é&@%ﬁ%‘ha €307
cycloal%‘ir}lwﬁﬁz r}r_l > _bSltnlgtg%tsgl?ut%{ﬁ:ss%ggttit:uéeﬁh?nd%ryE\ghﬁzh'rﬁ%:y beq'lrﬁgubstituted or

ogen
substitfifefl €h aeRBd N cl)whithimaPdekml subsitaa.or @ﬁbs@itutéﬁl,-ac@&aﬂ\jl\z ¥ erl])oxyalkyl
I C

C
group which is unsubsStituted or substituted an
which 8l/ibemal dupstith@ds sabdtituted, Loacbghiyy Whizhaupy be ti-sihstiqted or

Dis absent when Bis O S, CO S=Oor SO2, or if
substitpied seerrbox etseprnelavhish Brayhsringsupstituied or spbsgituted, ayCiafa
sulfon)bglkglkwﬁigﬂ% eenurS-EJb(einglrtg(fJ clny suEgtitutgc}),b | suqfo_ngla_ryq Wbﬁigﬂ] ?n%()e/%e un-
substituted or substituted or a sulfonylheteroaryl which may be un-substituted or substituted,
or when B is ~C-R?, R? and D optionally form a =N-R® or a =N-OR° group with B, wherein R
is H or an unsubstituted or substituted C,-C; alkyl group; and
Ris H, a -C;-C7 alkyl group which may be branched or un-branched, un-substituted or

substituted or a -C,-C7 acyl group which may be un-substituted or substituted,

or a pharmaceutically acceptable salt, solvate, pro-drug or polymorph thereof.

2. Compounds of claim 1 according to formula II:

I

wherein:

A is -C1-Cg branched or un-branched alkyl, which may be un-substituted or substituted, a -C3
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al kyl, which may be un-substituted or substituted and
' tionally, forms a C3- C7 cycl oal kyl '
“Kﬁg@&gﬁg%z-CB branched or un-branched alkenylgﬁ§%€%%%§&%zn
may be un-substituted or substituted, a -C2 -Cg
branched or un-branched al kynyl, which may be
-C7 cyHl%aﬁc%b@hich%%@ﬁn-%ﬁtdtédiél%bst@tute@?_- Cr cycl oal kyl
whi ch nay be ‘un-substituted or substituted, an aryl
nis 0, M2 G2 3nByd be un-substituted or substituted , a
heterocycl e which may be un-substituted or
B is CRiberDtart&d, a - C2- C7 car boxyal kyl which may be

a- -substituted, or substituted, a carboxyaryl which nay
R “f§3“§ﬁ3938§ t % ed or substituted, a carboxyheteroaryl

D is abdBihtCHR HBY OPBwHén RURSH b bk 0P fs BWhsH RE I Gr adhafiladedtically

sulfonylalkyl whi ch may be un-substituted or
2m0qﬁ§®@§@h§9@é@;thémm@ﬁﬁvggﬁyf whi ch may be unsubsti tut ed
or substituted or a sulfonyl heteroaryl which may be
un-substituted or substituted, or when Bis -CR a, Ra
3. Conipdiind} Ofdlaianakésordiap o formaAATRr a =N- ORCgroup with B,
wherein Rc is H or an unsubstituted or substituted
G -C7 alkyl group; and Ro is H a -G -C7 al kyl group
whi ch may be branched or un-branchgd, un-substituted
or substituted or a -C20C7 foup which may be
un-substituted or substijt uted; a pharmaceutically
accept abl e sal N=stN\xate, oxarug or pol ynor ph
thereof. 2. Gorpo of dlaim1 according to formula
I1: 11 wherei n'NAYS* (] -®& branched or un-branched
al kyl, which may be un-substituted or substituted, a
- C3-C7 cycl oal kyl whiclInay be un-substituted or
h Ssubstituted; nis O, 1, 2, or 3; and Bis CGRa, C=0 or
WHerely Ra is H, OH, alkyl or F; and Dis absent, is H or

Aisa étldiﬁﬁleﬂ;i'bﬁ nidy®e sabdtithted OF uhSubstitdted Ra is F, or a
pharmaceutical |y

B is C-R? O or C=0;
R*is H, F, -OH or alkyl and
D is absent (when B is O), is H or OH when R" is H or alkyl, or is F when R*is F, or a

pharmaceutically acceptable salt, solvate, or polymorph thereof.

4. Compounds of claim 1 according to formula IV:

O Qo
)
N= N
o, _ |
N A

v
wherein:

A is a C1-Cg alkyl which may be substituted or un-substituted,

nis 0, 1 or 2, or a pharmaceutically acceptable salt, solvate, or polymorph thereof.
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acceptabl e salt, solvate, or polynorph thereof. 3.
Conpounds of claim1l according to fornula H: m

woMves/eisns A is a C -C al kyl which nay be substidivit@dosnoe271

un-substituted Bis GRa, Oor GO Rais H F, -OHor
al kyl and D is absent (when Bis O, is Hor OH when
Ra is Hor alkyl, or is Fwhen Rais F, or a
5. Conploandscfuiiine hhtgordiag epfadnuéa ¥al t, sol vate, or
pol ynmor ph thereof. 4. Conpounds of cEai m 1 accordi ng
to formula FV: rv wherein: Ais a GR=C al kyl which may
be substituted or un-substituted~yris,0, 1 or 2, or a
phar maceuti cal |y accept abl{@ sal S[e P?Jate, or
pol ynmor ph t hereof 5. CQmpolndstof ¢laim 1 according to
formula V: V wheret A i sNa C™-C al kyl which may be
substituted or ¢h- utef, RLis H F, or G-Ci4
alkyl, R2 is H FN ~"a het'erocycl e which may be
substituted or un-substityted or OR3, R3is H C-C
al kyl which may be substituted or un-substituted, or a
whereiphar maceutically acceptable salt, solvate, or

_ ol ynor ph thereof. 10 6. Conmpounds of claim1
Als ag aikyhwhishfragynbs substituted or un-substituted,

R'is H, F, or C;-C, alkyl,
R?’isH,F,CN,a heterocycle which may be substituted or un-substituted or OR?,

R’is H, C1-Cg alkyl which may be substituted or un-substituted, or a pharmaceutically

acceptable salt, solvate, or polymorph thereof.

6. Compounds of claim 1 according to formula VI:

VI
wherein:

A is a C1-Cg alkyl which may be substituted or un-substituted,

R is H, or C;-C4 alkyl, or a pharmaceutically acceptable salt, solvate, or polymorph thereof.

7. Compounds of claim 1 according to formula VII:

D
N N

o, |
N/ Me

VIl
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VI 15 wherein: Ais a C-C al kyl which may be
substituted or un-substituted, Ris H or G-C4 al kyl,
wOoosg4pddr maceuti cal |y acceptabl e salt, sol vatper/®2008/006271
pol ynmor ph thereof. 7. Conpounds of claim 1 according
to fornmula VII: Owherein: Bis GRa, Oor CO Ra is
H F, -OHor alkyl and D is absent (when Bis O, is H
whereigf OH when Ra is Hor alkyl, or is F when Ra is F, or
~_a pharnmaceutically acceptable salt, solvate, or
B is Cgol QrasiG5tOt her eof . 8. Conpounds of claim 1 according
a f Qy.nmul IH, vmwherein: Bis CGCRa, Oor CO Rais
R ls}fr‘l%’ll(?ﬁ-o(r]glﬂ%'ya%?kyl and Dis absent (when Bis O, is H
D is aRent@Fheh BNis iR, isH br OH ahkiy R? isH of s1kk1, Wh&F Rheh R* s Far a
a pharmaceutically acceptable salt, solvate, or
s pharmpasiitipadbyseceniable sdlt, solvatgy appelaormdftheregaf-m 1 accor di ng
to fornmula I X: I X wherein: Ais a C-C alkyl which may
be substituted or un-substituted, RLis H or G-C4

8. CondfMlts ofdain$ 1 Hecdling t&forkmad Wyl Whi ch may be
substituted or un-substituted,
wherein:

D
/N\ N
0) |
\N/ Me
VIII
B is C-R?, O or C=0;

R?is H, F, -OH or alkyl and
D is absent (when B is O), is H or OH when R® is H or alkyl, or is F when R* is F, or a

15 pharmaceutically acceptable salt, solvate, or polymorph thereof.

9. Compounds of claim 1 according to formula IX:

O R2
/
O ::O‘J‘I\V‘GN\R3
OR R4
/N\ N
O
N
N

A
IX
20  wherein:
A is a C1-Cg alkyl which may be substituted or un-substituted,
R'is H, or C;-C; alkyl,
R?is H, or a C1-Cg alkyl which may be substituted or un-substituted,

R? is H, or a C1-Cg alkyl which may be substituted or un-substituted,
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R3is H or a C-C alkyl which my be substituted or
un-substituted,R4 is H or a G-Cg al kyl which may be

woSMbsidzéegdt ed or un-substituted, or a phar macewcradh2big/o6271
acceptable salt, solvate, or polynorph thereof. 10. A

conmpound according to Fornulas I-VET which is: 5
7V- Cycl ohexyl -./V-nethyl -[ 2, 1, 3] - benzoxadi azol e-5-carb

‘s }pwmcqec QUEA Wﬂh&ihtrﬁhy be §®@istittted é un-substituted, or a pharmaceutically
1,3]- benzoxad| azol e-5- car boxam de -(

accept:lib'ls sdlt, Sylanecycpalir@syph)thereof.
- et hyI -[2,1, 3] -benzoxadi azol e- 5- car boxam de
- Met hyl - N-t et rahydr o- 2H pyran-4-yl -[ 2, |, 3] - benzoxadi az

10. Agk@?ﬁ?ﬁ@?@%@?fc gag I_ SIW ich ls3] - benzoxadi azol e-5-c¢c

N-Cychihbﬂydalmmquz-1(3]rlﬁ:'r'159)¢hdh§zdte95<yarbemikiyI cycl ohexyl) -
I-[ enzox oI e- 5 car boxam de - (4-
N'CYCLOW’&FW V@Vbi’?eloﬁ?e%oﬁ%‘? ePLAFO¥AME,; oxadi azol e- 5-

N-(tm;gﬁ!ii-*gﬁéﬁ‘&y@%héﬂyl) V- ??@9@9,3?58@0%@@2519 sEQFEBXathideX

trans-4
N- Met]i?l-]B&étWéﬂj-M{;iyrﬁ-&-lyb B, thﬁbﬁﬁmﬁﬁW@aﬁq@mmiw exyl
cinate hydroc e tr. ns 4-1( 2,
N- Methﬂﬁé@w&%&@&%@&é ]ﬁp%ﬁa}a)z?géq ?’éﬁﬁ’i“ B] cycl ohexy
V-Gt L P e e o sapbgpmide
N-(4-thank-THrlkdxyaycolhexgt)ogmakylde, 1Q3]t-b@1l26xaﬂ1a[zbﬁe,—5-carboxamide
1, 3- Benzoxadi azol - 5-yl car bonyl ) (et hyl ) am no] -

1- et hyl cycl ohexyl 7 , Ndi net hyl gl ycinate
11. A bysipoaid @coding todfvsmdild R2which is:

vore oD S o B AN ety
glycmatltg‘ﬁgénzoxa%l azol - S-yl car bonyl Xnet hyt yam noJcycl ohexyl

trans-4[ (20, hBegzdxabipdsles-lcarbodgl)(methyl)amino]cyclohexyl L-alaninate
hydrochloride

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl L-valinate
hydrochloride

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]- 1-methylcyclohexyl N,N-
dimethyl glycinate hydrochloride
trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]-1-methylcyclohexyl glycinate
hydrochloride

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl glycinate
hydrochloride

12. A compound according to Formulas I-VIII which is:
N-Cycloheptyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4,4-Dimethylcyclohexyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-spiro[2.5]oct-6-y1-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclobutyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclohexyl-[2,1,3]-benzoxadiazole-5-carboxamide
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12. A conmpound according to Fornulas |-Vmwhich is:
- Cycl oheptyl - -nethyl-[ 2,
wokodd/ rpes3zoxadi azol e- 5- car boxam de PCT/US2008/006271
- (4, 4- D net hyl cycl ohexyl -
-methyl -[2,1, 3] -benzoxadi azol e- 5- car boxam de 0
- Met hyI
NCycrometlyD [Z1 5]-66ﬁzo&ad/1hzdl€,5anﬂ}o>daﬁmd@xad| azol e- 5- car boxam

cl obuty
NCWM&ED’%? 133 t)len@]xaék?m]@)@a%ﬂfb‘?@f@d‘s car boxani de

¢l oh 3 / V-
e R e A
N-D;- Mvrh M@Bh!ﬁ)bﬂlro D2 hyrad-4Be102 qmcbeaz@aara&okeas bayexdndide

5-4- Cyanocycl ohexyl)-N-nethyl -[2, 1, 3] - benzoxadi azo

N- (Tetr y@poewmyméi-dg [2@33]|\k5m[q9xad1azo e-5-carboxamide

N- (Tet}:aglgéré)ﬁ?%g)ryga =37 )%H?%ﬁy:g% %hazglef’% r(_])Q 83%%5@%' azol e-5-ca

N- Metﬁyl:ﬂJ {(ReABRHIDPA |_Eff’flaﬁ-3'-'_"y1§‘»§f1 b@}fbﬁhi@(adlazole 5-carboxamide
-(Tetrahydro-2 ran %/ 2) 3] - benzoxadi azol e-5-c¢
N- Eth}éfj‘btg@ahy@r@ -2H- pyran 4 yl-{2,1,3] enzoxadlazole 5-carboxamide

N—Cycla?gépayl\é @%’r L%E(gi‘,l%grgzo?(aglazcﬁg-%g&rl;%ox)émldé 2,1, 3] - benzoxadi

N-(cycl&ﬁéié/lmm 1 fn@hyydl[m 2lbpizoxadiazyle-3-carboxdmibenzoxadi az
C ar oxam de

N-Benzyl-/Cystiofd 2yl 3] UGVZ@taQWO{e.zS, ¢arBpxasmidg oxadi azol e- 5- car bo

N- Metfi}%g/}’-?%gﬁg%dré@gzg éhﬁ{{g |5(3Q: g%}ag}/alzbie%-carboxamide

N-MethyTEVpyHdin23- &Lfﬁ] t b]aaa@s@gdlaz&ég dirlﬁﬁhb@d@im de - Met hyl -
-(tetrahydrofliran-2-ylnethyl)-[2,1, 3] -benzoxadi azol e-

NMetsyld&rpbouoddﬂdé trmmdwmom&ﬁ ﬂxasmﬁ? [2

L

N- Tetraﬁﬁltr& 2y en 41 RV (?Q 24r1Y1|uofo%thyl) [2 1 3]-benzoxad1azole -5-carboxamide
, 3] - benzoxadi‘azol'e-5-carb

tert- But?b#-r[é{ﬂ)ld} d}eﬁt‘bxaﬂllan1—8,-—yj,darbonyl)(methyl)am1no]plpendlne-1 -carboxylate
N- Met}agﬁ{\lzdgp f4lgﬂo[r oeiﬂ%/e(% a%lazoi')’e] 5 kcggr Sxamide | roch% rida’ bo

N- Metﬂyl%lf PEAA boéﬁ%bﬂaﬁ&' L4. ?r)é{hqaj]hﬁﬁy&aaﬁr%iéyé Lﬁﬁbmﬂlﬂb peri di
N-(1- Acbmmyd:nchhﬁl-}d)}i\l aiethyk{21,3]-Benzozhdiberie-dxcadbaxanlide 5- car b
N-(1 Formy plpeng};ldﬁ yF) N Itl(".Ii)‘?l 2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-[1-(methylsulfonyl]piperidin-4-y1)-[2,1,3]-benzoxadiazole-5-carboxamide

| N-Methyl-N-(tetrahydro-2H-pyran-4-yl)-[2,1,3]-benzothiadiazole-5-carboxamide

N-Methyl-N-(tetrahydro-2 H-thiopyran-4-y1)-{2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(1-oxidotetrahydro-2H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(1,1-dioxidotetrahydro-2 H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-
carboxamide

N-Methyl-N-tetrahydro-2 H-pyran-4-ylquinoxaline-6-carboxamide
N-[4-(Hydroxyimino)cyclohexyl]-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-[4-(Methoxyimino)cyclohexyl]-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4,4-Difluorocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(4-fluorocyclohex-3-en-1-yl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
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-Met hyl - N- (| - met hyl pi peridin-4-yl)-[2,1,3]-benzoxadi az
ol e-5-carboxam de 0 -(I|-Acetyl pi peridin-4-yl)-
woNongidyds- [ 2, 1 , 3] - benzoxadi azol e- 5- car boxam decT/us2008/006271
- (I -Fornyl pi peridin-4-yl)-
-methyl -[2,1, 3] -benzoxadi azol e- 5- car boxam de V- Met hyl -
-[ 1- (nethylsulfonyl]plperldln 4-yl)-[2
N-(4- trhnsil-l)tolemmxddhwb)l-[@- 53 ebenzoxain zdée- SNBIth@yamlde

N- (transcé‘i—iygi; dr o ezlk)gg)%@q exyl))f&,)lﬁ[ %enzo3 adlazglzeog -car g)l(a%l(al e-5
N-(cis4 5#19&1{) !,?M% 91’5'?1%&@#1@%%91' ;1L P ben3bx 00X 88 hABRhSide

car ox am
N- (c:s—-4(Hydmxyi-dteelhylamme&ygl]vmdmmzl il i-bénzdxadia2ole; Barbexanaide
N- (zm;?q?,'ﬁf%%:r&f f%ﬂ{&?&p@p)@é} -Nrmethylhel.31- -benzoxadiazole-5-carboxamide

N-(czs-élé#@g@ﬁ;%-@gfréxwyzfoiigx;ll)-}%llmgtﬁylz[@fﬂgj -B&Rbfadazole-5-carboxamide

N-(cis-4MBt3bn MYk ot Kadiyglyogehiep))-Arméthy HQul, Bpbalzorati fzada b b oX
am de -[4-(Hydroxyi m no)cycl ohexyl] -
carboxapgdehy| - [ 2, |, 3] - benzoxadi azol e- 5- car boxani de 0

N-(traf;-é]-lé I\@;_hg )i)_/ | azgcfrg)}/)gclyggﬁé}yﬂ—]v IHE'EBWPQ I é]zbenzoxadlazole 5-

enzox car Xam

carboxafdded- Di fI uor ocycl ohexyl) -
N- net hyl - 3] - benzoxadi azol e car bgxa

N-(4- tmgmxdmy@weh@qyastemenhym1 SioberzOr g aLoIe P carbaamid
o SRR G b bl reateramits,

N-(trafs-8@ethoxycyclohexyl)-N-methyl-[2,1 3] -benzoxadiazole- 5 carbothioamide

an5- 4- Hydr oxy- 4- met hyl | ohexyl
N-(4- cgoﬁlgirgxxcg%l@@@ayﬁ a/emethy}/ C,Y,(?:a] 8enez)(()xa31azo%e 5-c bO?(%.anl é( adi a

e YRR SO prpoe S cuoranic

N-(trans- MA%@odykv’ldh&ml)N raéthyl-RyL B phenegkidiazole-5- carboxamlde
N- et hyl - [ k benzoxadi azol e-5-carboxam de -(. ra n

N- (trans44-|,$}xnmsz)/(plqheéy W‘@}félll)éfﬁ%%)ﬂ )bﬁwq@@WPle[%C%b%}ané@ﬁzoxa

N-(cis q(lgy%%rycgfzﬁ@ fﬁﬂ‘xﬁly%y OL 3”) rhzoxac?ljazole -5-carboxamide

N- (tranﬂ?ltl-mﬂ&o ﬁ%éloﬁﬂxyl)eﬂfiﬂétﬁﬂl §,2193 EbePz& A BTS BRrboxamide
(¢l 5- ut-3-en-1-yl -4-hy rOXécg/d ohexyl ) -

NMethyﬁe’u/-N%OXPchlqheX}’l-)’fi%ﬂZﬁ)&@dﬁ@@dlaéo eaboxa@idede N-(tmms
N-Methy A8 Bt P 2n SR Rblehs-carBBdhbide

N-(2-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(2-oxocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(2,2-difluorocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(2-Hydroxytetrahydro-2 H-pyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(2-oxotetrahydro-2 H-pyran-4-y1)-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(2-oxotetrahydro-2 H-pyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(2-Hydroxytetrahydro-2 H-pyran-4-yl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N- (R)-Tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(R)-tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide
N-2-(4-Morpholinyl)ethyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-2-(4-morpholinyl)ethyl-[2,1,3]-benzoxadiazole-5-carboxamide hydrochloride
83
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-(4- ra"5-Hydroxycycl ohexyl) -
-D3-nethyl -[ 2,1, 3] - benzoxadi azol e- 5- car boxam de - (

wWOrBigr4dodyet hoxycycl ohexyl) - PCT/US2008/006271

-met hyl -[2,1, 3] -benzoxadi azol e-5-carboxam de -( ra
?-4- Met hoxycycl ohexyl ) -
-methyl -[ 2,1, 3] - benzoxadi azol e- 5- car bot hi oam de

N-Meth lWﬁét&hWI@tmap@mL@bBMI B }-benzoxadiazole-5-carbothioamide

nmet hyl 3] - benzoxadi azol e- 5- car boxa

N- Methwe?vwrahoér[o 3 pyraAL‘t yipethylr(2slof - @%P&W@ﬁggﬁbﬂwide

13.

14.

15.

16.

17.

18.

19.

1, 3] - benzoxadi azol e- 5- car boxam de - (
ran5- 4- Azi docycl ohexyl) -

A PharataoyltichPedmidsitmnomathigzal efdtivaniownamfdeon(pouad according
- 4- Ani

to ¢lpigesy k-l 2 Hesgmbinalion withpiphpomacentically asespiahle syTigr gdditive or
exoxlanllde -(c -3-Hydroxycycl ohexyl) -

%pﬁe&hyl [2,1,3]-benzoxadi azol e- 5- car boxam de - (

ra" 5- 3- Hydr oxycycl ohexyl) -

-methyl -[2,1, BL benzoxadi azol e- 5- car boxan de o
The Wh%lﬁw Q@o @g:y)cqlg,lﬁé;(}y w)h.e{egl said compound comprises about 0.5% to

abou&/é% ﬁbl?nzol@g{j%fas&?‘# ?mlg?c%?glc %rgaﬁﬁarr[leg iiddéﬁlv %rnezxgl ie taz
corﬁkﬁse'é‘aﬁ@ﬁtmm sidut 0256l aidyesrspashny | ) -

met hyl -[ 2,1, 3] - benzoxadi azol e- 5- car boxam de
- Met hyl - N- (2- oxocycl ohexyl )-[2,1, 3] - benzoxadi azol e-5-c

A POt R asmen: of aavamy ikl hersin e ybiestfira fom
hyRfudmaRE @236‘15319&1 ol 2détiéRx VA Bl rimtsbr or grength of excitatory
Hpyran-4-yl)-[2, 1,3 benzoxadlazole 5- car boxam de |

synaer-swx@m therraimyhgr of aM A receptors, such that memory or other cognitive
func r aP 1%{)%/ 2&2 %zgfi g?e?lgchcp %P%ogrgs%gé Qcﬁ&n?st&n%qg le)ﬁas%ﬁgt ina

pheﬁ’n&)éélﬁf&aﬂy YédeplaBld caﬁﬁerbﬁﬂéﬂé@ﬂb amohat & camnpmwuadiaderding to
Fwdroxytetrahydro 2 H pyran-4-yl) -

clameiflyl -[ 2,1, 3] - benzoxadi azol e- 5- car boxani de N- (
)-Tetrahydrofuran-3-y|-[2,I,3]-benzoxadiazole-5-carbox
am de -Methyl- -(i?)-tetrahydrofuran-3-yl-[2,

A rhetbbd BSNRE XREnRAPL Ea RrafiRfi 1 GNRdiA theysvibRec dufidpd from a
holinyl)ethyl-[2,1,3]-benzoxadi azol e-5- car boxani de
hypdglutayriatergic condition or deficiencies in the number or strength of excitatory

Yé(ai’[ﬁg%%rn}ﬁ;} hg‘lélh%'r‘ffd*&\b%é[ Il[ggler‘ptb tsg%q} tilﬁ@%?(‘)jljtl aZ.IPS Satgl 181%apa9me
ockﬁx@Y{]aﬂﬂlg‘lto%l:hl[zg%ﬂreﬁ]a 0P SE1% Lok AfoRi Breha i aF, RAH A &1BGA E®mprising

t et rahydro-2
adhhmytreang fo ydidrettjedt; in2 phahatraticdkyeaticeptable carisaranttentive

e
amount of a compound according to claims 1-12.
The method according to claim 15 wherein said condition is schizophrenia
The method according to claim 15 wherein said condition is Parkinson’s disease.

A method of treating ADHD in a patient in need thereof, said method comprising
administering to said patient an effective amount of a compound according to claims 1-

12.
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13. A pharmaceutical conposition conprising an

ef fective anount of a conpound according to clains
wolkodsiidzsssconbi nati on with a pharnmaceutical ly acaaphelsioes271

carrier, additive or excipient. 14. The conposition

according to claim13 wherein said conmpound conpri ses

about 0.5%to about 75% by wei ght of said conposition

and said carrier, additive or excipient conprises

about 25%to about 95. 5% of sai d conpaqgsition,

20. A matlstofiteTating R eft SyRETASRR INGYPAtCHEHTASE g’ﬁ“’éﬁtﬁa&:?‘eth"d
I
L RUNE bolBLLEH S A2, YRR QL LTREELAY ecpring
to@tdiifsdt I2.y synapses or |n the nunber of AMPA
receptors, such that nmenory or other cognitive
functions are inpaired, said nethod conprising

21. A RIELRP r@ﬁﬁr%gl? xjraglé(?% %ﬂﬁ%@ﬁ{ a patlEn®ilPRRH gl?&'&% 5£@ He)t’hod

acceptable ect| Ve amount a conpound
compﬂﬁhg hdgitistedh@ionsmidlpdtiznt dibeffektive aimodnt @ffa domgpound according to
treatnent of a manmmal wherein the subject suffers from
clayng\ddgl ut amat ergi ¢ condition or deficiencies in the
nunber or strength of excitatory synapses or in the
nunber of AMPA receptors such that a cortical/striatal
22. A methad afi ceatgrressirdtegdiepgstion sthpatophinemied tlgreof, said method

schi zophreni f or m behavi or, sa d et hod c risi
CORBRFIAR g@@rr}lﬁan%toss&r 4168 W HToctiG AMGHAK FhAoTRRau pgeording to
clafifiSERbabl e carrier, an effectlve anount of a conpound
according to clains 1-12. 17. The nethod according to
claim15 wherein said condition is schizophrenia 18.

The net hod according to claim15 wherein said
23. A mothnckigreating pspRAtAELIEPECHIO8dRdPatiqy in peqbharsaf, §pid method

corﬁé{elﬁt %g m%_lgnllé:toamgfn;s&tl%ﬁ{ ad &f&?%g aﬁllaﬁ%teoq‘f at co?x?ﬂo%nd according to

NG Lo sal

clafthd €QDii¥ @omBIHAfbn eﬁthaancoymebmdplaim@fa;ge@@ to clains 1-
12.20. A nethod of treating Rett Syndrome in a patient

in need thereof, said nethod

24. A method of treating respiratory depression in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12 in combination with an anesthetic agent such as propofol or barbiturates.

25. A method of treating breathing related sleep disorders or sleep apnea in a patient in need
thereof, said method comprising administering to said patient an effective amount of a

compound according to claims 1-12.

26. A method of treating Alzheimer’s disease in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to

claims 1-12.

27. A method of treating Alzheimer’s disease in a patient in need thereof, said method
comprising administering to said patient an effective amount of a compound according to
claims 1-12 in combination with acetylcholinesterase inhibitors.
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28.

29.

30.

31

32.

33.

34.

35.

36.

37.

conprising admnistering to said patient an effective
anount of a conpound according to clains 1-12. 2 1. A
wobdmdodf treating Fragile-X Syndrome in a padrankedsios271
need thereof, said nmethod conprising adm nistering to
said patient an effective anount of a conpound
according to clains 1-12. 22. A nethod of treating
respiratory depression in a patient in need thereof,
sai d et hod conpr|5|nq admi nistering to said patlent
Usgof emmpourvbaeamﬂm t alalsdo}@wut.ha mapuEictira gl @ snedicament for use

23.. A netho ression
in i Wi afe TAmRRIAR i Lonireit B bR RaE BORE o
hyPSER (ingfefdit B8ndifos 8t & déﬁ’&érﬁ:@tm Ak AinhiRe bk Yieeril bNéxctatody
conpound according to clainms 1-12 in conbination wth

syrepses(ir it thearundiysr off ANPAIregeptors, saah that memenongther cognitive
treatlng respjratory depression in a patient in need

functjgpsye Imp ‘met hod conprising administering to said
patient an effective anount of a conpound according to
clains 1-12 in conbination with an anesthetic agent

Use ot carsppurshbartotding tobdaitistlul 2inetbe n@dufasture oha thedfcament for use

reatin t rel ated sl eep disorders or sleep
m%‘ﬁﬁr@ém?ei%@%ﬁg’ﬁo@ °™% need thereof, said nethod
conprising admnistering to said pati ent an effective
amount of a conpound according to clains 1-12. 26. A
Useref hoempéund asgoiding @l ciaimisrtel2 m the swayciuse af paredmgmephfor use
thod conprising adm nistering to

d t
mtgg %%rtgﬁ%érm%ﬁs ¢i8%% anobunt of a conpound

accor di ng to clainms 1-12. 27. A nethod of treating
Al zheinmer's disease in a patient in need thereof, said
Useref foempourpt dcsprigngigralaimstlet? mgthe mapufagtusaef @ medmament for use

ffectiv of a conpound according to cl ains
int irfaﬁWBEBﬁ%l on with acetyl cholinesterase
i nhibitors.28. Use of a conmpound according to clains

1-12 in the manufacture of a nedicanment for use
Use of a compound according to claims 1-12 in the manufacture of a medicament for use

in the treatment of Rett Syndrome.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of cognitive disorders.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of respiratory depression.

Use of a compound according to any of claims 1-12 in combination with an opiate in the

manufacture of a medicament for use in the treatment of respiratory depression.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament

for use in the treatment of breathing-related sleep disorders or sleep apnea.

Use of a compound according to any of claims 1-12 in the manufacture of a medicament



in the treatnment of a manmalian subject, wherein the
subj ect suffers froma hypogl utamatergi c condition or
wo2o6efissgzency i n the nunber or strength of exeictrat@dig/oo6271
synapses or in the nunber of AMPA receptors, such that
menory or other cognitive functions are inpaired. 29.
Use of a conmpound according to clains 1-12 in the
fornBauf aettitsaen@dt of FredicoaSpndromer use in the treatnent
of schi zophrenia. 30. Use of a compound according to
clainms 1-12 in the manufacture of a nedi canent for use
38. Usk Br ngé&ﬁﬁit i@g}dilgé topﬁé/iﬂf v ?-1%' in Qﬁéﬁangf;ctu{*és@f Phe@icament
conpound according’to clains 1712 Tn't he manufact ure
forafse én Medicaan@n tof Adzheirner’s disédse. t r eat ment of ADHD. 32.
Use of a conpound according to clains 1-12 in the
manuf acture of a nedi canent for use in the treatnent
of Rett Syndrone. 33. Use of a compound according to
any of clains 1-12 in the manufacture of a nedi canent
for use in the treatnment of cognitive disorders. 34.
Use of a conmpound according to any of clains 1-12 in
t he manufacture of a nedicament for use in the
treatnment of respiratory depression. 35. Use of a
conmpound according to any of clainms 1-12 in
conbi nation with an opiate in the nmanufacture of a
medi canent for use in the treatnent of respiratory
depression. 36. Use of a conpound according to any of
claims 1-12 in the manufacture of a nedi canent for use
in the treatnent of breathing-related sleep disorders
or sleep apnea. 37. Use of a conpound according to any
of clainms 1-12 in the manufacture of a nedi canentf or
use in the treatnent of Fragile-X Syndrone. 38. Use of
a conpound according to any of clains 1-12 in the
manuf acture of a medi canent for use in the treatnent
of Al zheinmer's disease.
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