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This patent application claims the benefit of priority of provisional application nos. U.S.
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Background of the Invention
25

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
30  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.



30 generate a vol tage-dependent, slow excitatory current. Studies
carried out in slices of hippocanpus or cortex, indicate that the
AMPA receptor nediated fast EPSC is generally the dom nant conponent
by far at nost gl utanatergi c synapses, and activation of AMPA
receptors is usually a prerequisite for NVDA receptors activation.
AVPA receptors are expressed throughout the central nervous system
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91:11158-11162 (1994); Shors et al., Neurosci. Let. 186:153-156 (1995); Larson et al., J.
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(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



interfere with nmenory formation in aninmals, and certain drugs that
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expressed in Xenopus oocytes without affecting responses by y-aminobutyric acid (GABA),
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10 behavi oral |l y-rel evant drugs Aniracetam does present several

di sadvant ages, however. The peripheral adm nistration of aniracetam
is not likely to influence brain receptors. The drug works only at
hi gh concentrations (approx. 10001.tM, and about 80% of the drug is
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25 inherent instability characteristic of aniracetam has been described (Lynch and Rogers, US

Patent 5,747,492). These compounds, termed "Ampakines™, can be substituted benzamides
which include, for example, 6-(piperidin-1-ylcarbonyl}quinoxaline (CX516; AmpalexR).
Typically, they are chemically more stable than aniracetam and show improved bio-
availability. CX516 is active in animal tests vsed to detect efficacious drugs for the treatment
30 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.,



Summary of the Invention 20 The present invention includes, in one
aspect, a conpound as shown by structure |, and described in Section
Il of the Detailed Description, which follows. Adm nistration of
conpounds of this class has been found to enhance AMPA nedi at ed

gl utamat ergi ¢ synaptic responses and significantly inprove the
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conpoundgnantddgamsigood oral bioavailability. 5 The ability of the
conpounds of the invention to increase AMPA receptor-nedi at ed
responses makes the conpounds useful for a variety of purposes. These
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glutamate receptors, treating conditions in whic A rec ptors
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strepgth of excitatory synapses, or in the nunber of AMPA receptors,
such that nenory or other 15 cognitive functions are inpaired. Such
conditions may al so cause a cortical/str@atal inbalance, leading to
schi zophreni a or schi zophreni form behavijr. |n another aspect, the

i nvention includes a nethod fo g g ohrT%hibiting respiratory
depression in a subject havind, res oryldepression, conprising
adm nistering to the 20 subj ectNan™sfrount a conmpound of the

i nvention, the anount being sufficient to reduce or inhibit
respiratory depression. In one embodi nent of the invention, the
subjectSh&nﬁgggﬂggh“kgu@pother embodi nent, the subject is a mammal
Also clarnmed 1s a ne for reducing or |nh|b|t|ng respiratory
depressi on conprising adnlnlsterlng to the subject an anount of a
conmpoun ntio n. conbi nati on wt 0
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i nvention
locomotion assay. This behavioral assay has proven useful in assessing the efficacy of

25 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



30 sufficient to reduce or inhibit the breathing related sl eep

di sorder. as shown by structure I, and described in Section Il of
the Detailed Description, follow ng, in a pharmaceutically acceptable
carrier. These and other objects and features of the invention wll
beconme nore fully apparent when the follow ng detail ed description of
t he i nvegnpositioss. rigaddition, compountls withinthe Bresdif irheaiuidbnonsgat el nayvo Rgis .
S Detailed Descrlptlon of the Invention |. Definitions 10 The terns
bel ow hahemacekingtis BrRPeTHCTROMMARYSVitinrewsusiy dpserilied sompawidsiaad haveraqed
terns ”Q£aﬁﬁ&ﬁhlﬂﬁﬁgjy defined herein which are used to describe the
present 1nvention have the sanme neaning given to those terns within
the context of their use by those skilled in the art. The term
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an integer fromO 7. The integer of n 0 is used to indicate
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up to carbons and %y

contalnln en 1n aring. Exanples of
cycl oal kyl groups are cyclopropyl cycl obutyl, cyclopentyl,

cycl ohexyl cl ohe ern1cyc|oa|k , when 25 used in .
cznt ext, XIX %flaé%ecF ékfeéﬁ ‘%/"6‘05 “P;@F’ ?rdt}?)%%?‘@l’f 02 @amaliag subject
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herein to refer to a fully saturated nonoval ent radi cal contalnlng up
to 10 cafBunatonsynapwe.cyénthemumbpi af\)AVPA rcqeptyrs Eu@rfbatetsemﬁry or other

0 Y6 oablgh R L XSRS sl G hfudud PP

" azabi cymbﬂaﬁdemh&xng ® Mﬁﬁdplh&ﬂ@bﬂscbﬁojil&feﬁforﬁlcbeﬁa\flw. ly saturated
nonoval ent radical containing up to 10 carbons and hydrogen and 1

nitrogen atomin a bicyclic ring. Exanples
In another aspect, the invention includes a method for reducing or inhibiting respiratory

depression in a subject having respiratory depression, comprising administering to the

20 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

25  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 sieep apnea in a subject having sleep apnea, comprising
administering to the subject an amount of a compound of the invention, the amount being

30 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



of azabi cycl oal kyl groups a include 1-azabicycl o[ 2. 2. 2] octyl,
2-azabi cycl o[ 2. 2. 2] octyl, 1- azabicyclo[2.2. 1] heptyl,
2-azabicycl o[ 2. 2. 1] heptyl and 1-azabicylo[3.2.1]octyl. 5 The term
"al kenyl" is used herein to refer to a nonoval ent radi cal containing
carbon and hydrogen that contains one or two sites of un-saturation,
and whi cds shawyn besteucairs B,iagdi\ﬁe@i‘iﬁéchm Sactiondhefthe Deajled DescripiailBolRsving, in
al kenyl groups are_ethen n- but enyl , n-heptenyl, | sopropeny
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"subst i treadeid camm;mgpmw:grﬂup@onmm@ daengsr el at ed substituted groups
(e.g., carboxyal kyl, sulfonylalkyl), refers to one or nore functional
groups (containing from 1-8 carbon atons, 1-7 carbon atons, 1-6

car bon Deédsied Descrfion of ellVen&b@PNs, 2-8 carbon atons, 2-7 carbon
atons, 2-6 carbon atons, 3-8 carbon atons, etc. dependi ng upon the
substituent) which are used as a substitute for H, such as al kyl

cont ai nifngkhPidhs - 8 carbon atons including cycloal kyl containing from
3-7 carbon atons, aryl, substituted aryl, acyl, halogen (i.e., alkyl
hal os, e.g., CF3), am do, thioam do cyano, nitro, alkynyl, azido,
hydr gxy,.al xyial . al -

G b SR A B LA 0k Y P o
car boxanrpetdficalllp ideﬁnetdmemm viich ardooeth tcﬁ@tsd:ﬂl:&tthmlpmmlt mmaaioumatreeme eymticC

hydrocarbons het er qcyc| es an i ke, .or. as ot e de crlbed
oy e - (LB OVE S Mgl casCpRBEF S5y e Skt B gr
refers to a substltuted or unsubstituted nonoval ent aronmatic radlcal
having a 25 single rlg% (e.qg., eny ﬁ or multiple condensed rings
(e.qg. ﬁ&smuwla yl"ap Head heseamist ré oricfully satwated meanpralpnt radiealsentainingng
grou [

orougs g °§§ﬂ%@'ﬂr§%€n”¥dﬁ;‘2§%@§?ﬁ??st%%éﬁ?@mﬁ{m Hid o B0 B BF
t hi adi aatdyy roupedre ardiyy, ethybyrbudplz n-hgptyl, pypropyldY-mettynamflur yl |
benzot hi enyl, benzi m dazol yl, benzoxazolyl, benzotbiazolyl, quinolyl,
i soqui nol yl inidazolyl, furyI pyrrolyl, pyridyl, thienyl and

i ndol yI . Thus m"aryl" 30 subsunes the term 'heteroaryl" as
such ter ﬁlgsgpgolu ed in bsdﬁg%ggtdescnbe an alkylene group where the junction between the

two lines represents a methylene (CH;) group and n is an integer from 0 to 7. The integer of

20 n =0 is used to indicate that the methylene group is non-existent.

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
25 used in context, may also refer to a cycloalkyl group which contains a heteroatom B group

(heterocycle).

The term “bicycloalkyl” 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

30 groups are bicyclo[2.2.2]octyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.3]nonyl and
bicylo[3.2.1]octyl.



heteroaryl, or substituted heteroaromatic”, herein signifies that one
or nore substituents may be present, said substituents being sel ected
from atons and groups, which when present do not prevent the conpound
fromfunctioning as a potentiator of AMPA receptor function. Exanples
of substituents that may be present in a substituted aromatic or

het er oarDigaking “&zabicpdlPaliy1tisuded hddeih t@feﬁerm@ﬁ fillly$hfuefed BonddbREPSIBHICh
as (C1-C7) alkyl, (C1-C7) acyl, aryl, heteroaryl, substituted aryl
and het e7°85RINg “lh%?l ]d)g‘?é'FPoné? dr?ﬁepﬁad 1 Zi1o8en P8P IR GPHIYFYC dugh Expmpleg d
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substituted with one or two groups),

al kynY! ,azpiggvaby(P.2al] ktsntﬂaf#-@@b(cefclg[iz 2 G'H'SI)tyl Mdrm@wyi@@llﬂmtyw koxY,
(C2-Cs) al koxyallcyl, amno, (C-C7) alkyl and dial kyl am no, (Cl-C7)
acyl am no, (Cl1-C7) io acyloxy, aryloxy, (Cl-C7) aryloxyal kyl, (Cl-C7)
car boxyarteytkrm t':ﬂltdn@k‘ a.frilséd heflelti t0 refeQo-aGhbriokhlestrAdic A colxainthgSoatbon ahe d
and unsat rat ed cyclic hydrocarbons, (C3-C8) heterocycl es_ and
the Ii keh ydpqgeq tha Gﬂ”é@nst‘l’ﬂﬁtoré‘% pitegrol Pﬂ'éatgﬁﬂ%lafl@lé’ﬁt%‘ mgYhe| agdatghhehadt n

may t herﬂiﬁlc}’@@opéércﬁé’%( PH:E 86l lg}dﬁg LR EHENE n-Blteny G- ﬁgg ghic”

refers to a carbocyclic fing wherefn one or rore carbon have
been r epbapreminy t¥vlapeeteoyl, mkoeerhtemmtbﬁtaodrsyc(lqhemrm 6 atons, up to 4
atons, 1, 2 or 3 atoms) such as nitrogen, oxygen or sulfur. Exanples
of h&ler ocycles include, but are not limted to, piperidine,

pyrroli dlrha&emﬂmpmdxtiamwltm hifersiepb odubB@ute@ aRET’ egzéupe (mEl@HﬂhQ Rydls Qkyiraaa,
tetrahydropé)i 2-pyrrolidinone, 5-valerolactam 8-valerol actone and
2- ket opitpef kyberoyps):Tisubstined alkenyt’ groypsend h%*?gi’tb‘@%‘kénylr E08PS AHeng

het er ocyghd ré}§te61 klﬁisnﬁ‘n?e?lcg‘rblﬁﬁ‘@e éhé‘érb&;BHWI E‘u?lfo‘ﬁ?ﬁlk?r[) RS0 dﬁ@%? R

groups such as | ower alKkyl, , cyano, hal’ogen, am do,
t hi oami d@nctmzﬁl@oumﬁ@n@ﬁwng &pmdx? carébﬂx@myla,l kY Farbemitams, lab ka}rbomﬁdms 1-

di al kyl
car by U i a3 0n A 2V o B Y 2 AR AGES casbon oy
unsat ur ae demeyldinfg mplmydfe@nbsnhmns whiei e osbylmls aSulﬁﬁdlté foe H, soh,as atkyl

ot herwi se descr] erein. The rm "co ound' sed herein to
ref er t&oamn%‘% HCH&W‘W MEBHISFHE© g&%@@&]&%%ﬁr{’cmmtwts

use in GEAt@bbtituled 8ryl, M Hﬁé@h%l é Yaikffheros, d &, @F .3 nfiE tﬁ@&fﬁﬁﬁ ra%nobﬁﬁro,
in certain instances may also refer to St ereol soners and/ or Optl cal
i sorer s akypgl el dydroxy, alkoxy, alkoxyalkyl, amino, alkyl and dialkyl-amino, acylamino,
20 acyloxy, aryloxy, aryloxyalkyl, carboxyalkyl, carboxamido, thio, thioethers, both saturated
and unsaturated cyclic hydrocarbons, heterocycies 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
25  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, 1soxazolyl, pyrazolyl, thiazolyl, thiadiazolyl, tetrazolyl, pyridazinyl,
pyrimidyl, benzofuryl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolyl,
isoquinolyl, imidazolyl, furyl, pyrrolyl, pyridyl, thienyl and indolyl. Thus, the term “aryl”

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

The term “substituted” as used in the term “substituted aryl, substituted aromatic, substituted



30 enantiopure conpounds, enantionerically enriched conpounds and
racem c m xtures) of disclosed conpounds. The term"effective
anount” refers to the anount of a selected conpound of fornula |I that
is used within the context of its intended use to effect an intended
result, for exanple, to enhance glutamatergic synaptic response by

i ncr easihagroalPLomrsgbstittod heteormpimtayic”, Titreinmigofissghatone ot mosesdbstithdntsmay

dependi ng upon th articular c d selected and i.ts intended use,
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det erm ned by routine exgsrinentation. In the case of the treatnent
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di sease state. . erm "pharnaceutically acceptable carrier”
ref ers toteppagdsubsirtuisd apk aidhaterpanyh halhgdns cyioo, niacougn Giplignallysigstituted
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vent | nrCBTker i Amini Qo & AT 7Y BURH ALK B SHAs (3o
e o OB alog! (IR BRAT IR (GO e lioh Carttb b AL €.
acet at e thipgthaysdioth sapyated andunspiuggéddfat(@) cfclimhydroearbanisn(@ar) bsterocycles

I ~the .li 220 T ".pat j iy " subj d
tbr oughatil e DAL IR e 858 et Buls Tl oS g Shemeely 85
manmal i ggbsaiitem! , i ncl udi ng a human, to whomtreatnent or use with

t he conpounds or conpositions according to the present invention is
provi ded. For treatnent or use with/or of those conditions or disease

statgs V‘ﬁé’t@%c%@' o%pg&laxfolﬁclifcofef&s l?boa?(jcajﬂ;(;c cl?criji herein o(’n@glprﬁ&ie%%}b\lm anQrfs
exanpl e, "a hunan subject”or patient), the term patient or subject
ref ers haovettvan réepcpdwithout ar marsi heteroatdrhe(upeo hatopenspioyd stomerl, 2 or 3

bl dtod i b I whi ch [ . tient
Subj ect SPPITHES PHEBFR e SHR AR R BRIV Ry P e POR R ved

from t hénfited &, pfpRyiding 4ER%EdInG, rHoipholthe)\yordsiphdling] pif&ihzi o) Rst@Rydrofi@an,
physi cal responses involving novenment and 30acti on. ) _
tetrahydropyran, 2-pyrrolidinone, 3-valerolactam, d-valerolactone and 2-ketopiperazine.
20
The term “substituted heterocycle” refers 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, alky! and dialkyl-amino, acylamino, acyloxy,
aryloxy, aryloxyalkyl, carboxyalkyl, carboxamido, thio, thioethers, both saturated and

25 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

30 enantiopure compounds, enantiomerically enriched compounds and racemic mixtures) of

disclosed compounds.




by a patient or subject that involves thought or know ng. The diverse
functions of the association cortices of the parietal, tenporal and
frontal | obes, which account for approximately 75% of all human brain
ti ssue, are responsible for nuch of the information processing that
goes on between sensory input and notor output. The diverse functions
of the $Thedsmeiedferiove anumi oeforsdp ¢heofmant ofaf selected covpamded dorirtulalthat is
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acid), but not NVDA. The term "excitatory synapse" is used to
describe a cell-cell junction at which rel ease of a chem cal
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synaptic potential will result (a neuron will fire producing an
action pofenti alz‘\t Rever sa{) potentials and thr eshol d potentials
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t han thelkaCtl on potential threshold, the transmtter is inhibitory
and may generate inhibitory post synapti c potentials (LPSP), thus
reducing the likelihood that a 30 synapse will fire an action
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25  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

30 action.

The term “cognitive task™ or “cognitive function” is used to describe an endeavor or process



The term "perceptual task™ is used to describe an act by a patient or
subj ect of devoting attention to sensory inputs. The term "synaptic
response” is used to describe biophysical reactions in one cell as a
o consequence of the rel ease of chem cal nessengers by another cel
with which it is in close contact. The term "hypogl utamatergic

condi t i dry'a pasicotsedulbject dless brviobigs thoughttoe knowing.ithetdivemsei fanafineof the
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i ncl udi ng Parkinson's di sease, schizophrenia or schizophreniform
behavi orcog®Ba®dry and | earni ng di sorders, including those disorders
which, result fromaging, trauma, stroke and neurodegenerative

di sorders, such as those associated with drug-induced states,
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"cortico-striatal inbalance"” is used to describe a state in which the
bal ance of neuronal activities in the interconnected cortex and

under | yi g 1R i AVIRA tERI el lRIe {n Arasgrerts A PIOtEP UKL SR Jrepiags,
'ACH Vi Vi AR WG oRBTERDE th QYssThEmbihbzab i 2GRt BIhSindiRE SELLBMate or
bi ol ogi cal techniques. Inbal ance can be established by applying these
measur eAMBAL(PE.- ¢ wmist3-hpdraxe §-nmthyhy-ifexaetlepmpionik beldg \bubna INMPA.
physiological) criteria. The term"affective disorder"” or "nood

di sorder” describes the condition when sadness or elation is overly
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di sor derchergispliaessengsr by engsel cagsendrpglasizefionnd das axtemmal esbransed therptheror

oxa 6 D ; o > '
Poar T et A0RRHEy BlhsPUBhibls £l dRNE haby Vit B, PGl Tiotemial that
used t o igheserpobitiva thmotidh thiesioldpoteitial sndcawaently, ypeichk spapsdasi s,
characterized by a.disorder in the thinkin rocesses,. such. as.

T uat oIl P rEr B PN hetal i BT Pt NP LB el pilbresul
i ndi vi dyghewsort WEfiRProducidantabedn fREQHLD. RAErshli@idhfkiade thieshb R potinéials
the investnent of it in his or her own. Schizophrenia is now
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catat Omﬁ%ng 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

30 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 thresheld. See, for example, Chapter 7, NEUROSCIENCE
11




15 schi zophreni a, hebephrenic schizophrenia, |atent schizophrenia,
process schi zophreni a, pseudoneurotic schizophrenia, reactive

schi zophreni a, sinple schizophrenia, and rel ated psychotic disorders
which are simlar to schizophrenia, but which are not necessarily

di agnosed as schi zophreni aper se. Schi zophrenia and ot her psychotic
di sor derdlitrtpy DeledhergzsoSiedieu dissrgiatps) el Smelsriast ¥4 i1SB@d in, for
exanpl e, Diagnostic and Statistical Manual of 20 Mental D sorders,
Fourth Edition (DSM 1V) Sections 293.81, 293.82, 295.10, 295. 20,

295. 30, Pherd)i'm3Dtal; is . td QescriBSaDehdeARY taken BP paienP&GuBjecttha t er m
"brain function" is used to describe the conbined tasks of

per cei vi PRIV AP | t eri ng and responding to external stimul
and internal notivational processes. 25 The term"inpaired" is used
to describe a function working at a level that is |less than nornal
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is barel m9&£f%s%ﬁkéhﬂ Qut, is virtually non-existent or is working
in a fashion at 1s stgnificantly |l ess than normal. |npaired

functions nay al so be sub-optinmal. The inpairnment of function wll
vary in severity 30 frompatient t atient and the conditign to be
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frequency and inspiratory drive to cranial” and spinal notor neurons.
Speci fi cahlagt. respiratory depression refers to conditions where the
medul | ary neural network associated with respiratory rhythm

generating activity does not respond to accumul ating | evels of PCO2
(or decreeserny“Hypyghtamaferdgitdinditiont’ beusbd @oitsaibd astHrs@paaditibly in kil

stinmulates 5. notoneurons controlli |, ung muscu) ature.. The term
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Central Sleep Apnea is defined as a neurol ogical condition causing
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e oo pdfy Al ORISR, bl A S
of the three above noted phases of transmission. Conditions or disease states which are
considered hypoglutamatergic conditions and which can be treated using the compounds,

20 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, memeory and
learning disorders, including those disorders which result from aging, trauma, stroke and
neurodegenerative disorders, such as those associated with drug-induced states, neurotoxic

25 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
30 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.



respiratory effort and no breathing. The person is aroused from sl eep
by an automatic breathing reflex, so may end up getting very little
sleep at all. Obstructive sleep apnea is characterized by repetitive
pauses in breathing during sleep due to the obstruction and/or

col | apse of the upper airway and foll owed by an awakeni ng to breat he.
Respiratory effort 15 continues during the epi sodes of apnea. The
term " prQ-drug:. -as..used herein refers.to 0l i '
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phar macol ogi cal ly active form_  Exanples of pro-drygs as used herein
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deri vat i &3depf adbedd- ey kn,?@r’@x@inﬁie?ﬁz‘d@bﬁ{cia% SPHisRETI Meansler dradnkares  of
am ne containing noieties, such estérs or am des include, but are not

| i m t ed RigordersskovrrEestapr (S SV peges 30 éd9br un- substituted natural or
unnatural am no acids. 25 The term "co-adm nistration" or

"conbi nation therapy"” is used to describe a therapy in which at |east
t wo act iThe taonfsohinoishrénia™ab higdtto descab® andiglitimevhisted atcontaeatypeofli sease

state or condition as otherw se descrjbed herein at .th ame ti )
Al t houg P TR hRPE BB TPA CEorser i e Hakoe BEICESsPh Sr s defiggns and
adm iy SthaBhdiRtioRs, ah¥extehdiverRitEREPA WA BR hdividif’ SatetedNtrodlotel 9e<§%7§1ﬁ the

time, it is not necessary that the conpounds be adm nistered to the
pat i ent oatsideryeorlip andithg invephmenbofihdihordter ewni Selizapygnie és refw gpsidered a

i ndi vid C i) in 1 . e
1 Comppial AR HBolels rf REEE BRblc el R n B BeGREE bR
di r ect ednd proceszaclisqphedniast As agsapheteig Shdtam sdhiZopRrepia@p Eschizophreniform”
enhanci ng_‘ AMPA receptor function. These are conpounds  havi ng, t he

st r uct urFEbraceAll Res of scfFenhesnia, iwwg%w@éﬁwwa@imnhrw& CF‘E’GFF,C io X, Y
?g% & mﬁé%gdgﬂ%% HenbhynRebRcsmitledid, 2R REniSopRHRIC ProRLS skiiSorftten, OF
pseudoneurotic schizophrenia, reactive schizophrenia, simple schizophrenia, and related
psychotic disorders which are similar to schizophrenia, but which are not necessarily
diagnosed as schizophrenia per se. Schizophrenia and other psychotic disorders may be
diagnosed using guidelines established in, for example, Diagnostic and Statistical Manual of
20 Mental Disorders, Fourth Edition (DSM IV) 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 the combined tasks of perceiving, integrating,
filtering and responding to external stimuli and internal motivational processes.

25
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

30 from patient to patient and the condition to be treated.

The term "respiratory depression” as used herein refers to a variety of conditions characterized
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Ris H -Br, -C, -F, -CN, -NO, -0121, -S121, -NR12, -Cl-C6 branched
or un-branched al kyl, which may be un-substituted or substituted,
wherein: 15 Rl is H -Cl1-05 branched or un-branched al kyl which, may
be un-substituted or substituted, F=0or S, Ais H or -Cl-C6
branched or un-branched al kyl, which may be un-substituted or

substit Lh}edduced:zesmaatbwaﬁ’ﬂqh@uy @nd umplba’f@min@cl tcenrkleﬂ;ﬂnd spihglahotomneubms.

un- subst d o br.anc

al kynyl | &’Sﬂlynﬁ?p%a alegre% s t& conélgﬁn eti\)eéft- {I’hte lt}}edldﬁaxy &%ur%fetwork
cycl oal l@ééocﬁ’ﬂ%dc\hnmyplfmoxyIﬂh}&lﬂ‘b%’&mdraﬁr@dcﬁm)ﬁdﬂﬁ hottredpefld to-dcdurkilating levels
al kyl cycl oal kyl which may be un-substituted or substituted, aryl or

het er ocmPé?QM{%#cwavn%&valﬁ oEPBaun thetbdepdand splpssqyently wpder é‘l"!&%‘@ﬁ yl

whi ch; MBy,B8 ek §Hﬂﬁ§hf ] IgﬁcﬁHgﬁgltuted al kyl heterocycl e which
may be unosﬁbstFtute I% stituted n 0, 1, 2, 3, 4, 5 or 6; 25 W

Is a -C3-C7 cycl oal kyl, which may be un- substltuted or substituted, a

o7 Cl0 HTRIETb AT PP Eh A RS o R R e,
-07- Cllahazaﬂwt@w}péﬁldeﬁdral\aha 6lbstriiBvd) &C difrals31 Bt dmaesﬁheﬁhe@a&wﬁduwbgdal

aryl which_may be un-substituted or substituted or a heterocycle
whi ch mggnidon rapsiggsesspiion @l spspiraiont stfant dging slep asually vth decreases@n,

S=0 of F¥d &Iy éaﬁlrﬁlonalf g &ﬁﬁ&e&ﬁ&@ﬂ%ﬁ&%ﬁbﬁmg)ﬂea@iﬂ s@u@ldléo% thdrd 8HQ

or a -Cl-C6 a group which i's unsubstituted or su fstituted and
whi ch opespoatry @fforf amdrm taeatgng A hepetsom is acgrisedyfromslesp bh abautamatio i s

absent , = = onded to B

non B 1Rtk Iefgtise ey S ugilghng beigie Mgk P RERasfo P BS T,

-Cl- C6 tmhaaah:ézbd@y repietiivepaiedn breathing during sleep due to the obstructlon and/or
collapse of the upper airway and followed by an awakening to breathe. Respiratory effort

15 continues during the episodes of apnea.

The term “pro-drug” as used herein refers to a metabolically labile derivative that is
pharmacologically inactive in the parent form but that is rapidly metabolized in human or
animal plasma to a pharmacologically active form. Examples of pro-drugs as used herein

20 include but in no way are limited to, where applicable, ester derivatives of hydroxyl
containing moieties or amide derivatives of amine containing moieties, such esters or amides
include, but are not limited to those formed from substituted or un-substituted natural or un-

natural amino acids.

25 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

30 same time, although effective amounts of the individual compounds will be present in the

patient at the same time.



al kyl, which may be un-substituted or substituted and which
optionally, forms a C3-C7 10 cycl oal kyl group with R3, a -C2-C6
branched or un-branched al kenyl, which nmay be un-- substituted or
substituted, a -C2-C6 branched or un-branched al kynyl, which may be
unsubstituted or substituted, a -C3-C7 cycloal kyl which may be
un- subst It Cemppuads ef the Present dayention aryl whi ch nmay be un-substituted or
substituted, a heterocycle which may be un-substituted or
substituted, a7 carboxyal kyl which may be un-substituted or
subst i t uTleohreseni mvediohoxdiascied, ivoine hspeety toempousistheting ttegaloperty of
substituted, .a oxyhet er oaryl._which may b n-substituted o
subst | ¢ uibgteid KBEACEHRTHRIoN T G cBR oy B e spiahieE B ipve,
substtuted, a sul fonylaryl which nay be un-substituted or
substituted or a sul fonyl heteroaryl which may be un-substituted or
substituted, or when Bis -C-Ra, lefand D optionally forma =N-12.3
or a =N-0123 group with B, M?iiﬁg%/ﬁa [ n unsubstituted or
up, for
e

i
substituted C1-C7 20 al kyl,/gr %h n sB~F-R3, Ra and D
optionally forma =N12.3 0@ =Mz OR3 agr oup th B, wherein le is H
or an unsubstituted or substituted Cl-C7 al kyl group; and Rb is H, a
-Cl-C7 al kyl group which nmay be brapched or un-branched,
un-substituted or substituted or a -C2-C7 acyl group which may be
un-substituted or substituted; or a pharnaceutically acceptable salt,
sol vat e,wlgr€éindrug or pol ynorph thereof. 25 Preferred enbodi nents
i ncl ude conpounds according to fornula 11 bel ow | T wherein: Ais
- Cl1- C6 bWamaimedn.onlfunerf?BrcHed al kyl, which may be un-substituted or

subs tu!v t L*,e&d anc?Z (a:?’e iﬁ&%egéle%{l)g gélfl:(c\(éd ﬁ\g}}l (Ehbs grlrgl}i‘) c%?lsi&ﬂfgsolf -ﬁ:[ (i)rt-t'lk?d or
substi t ut’ed;
wherein:

Ris H, -Br, -Cl, -F, -CN, -NO9, -OR!, -SR!, -NRIZ, -C1-Cg branched or un-branched alkyl,
which may be un-substituted or substituted,

wherein:

15 R'isH, -C1-Cg branched or un-branched alkyl which, may be un-substituted or substituted,

F=0orS,
AisH, or -Cy-Cg branched or un-branched alkyl, which may be un-substituted or

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

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=0,1,2,3,4,50r6;

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

azacycloalkyl, which may be un-substituted or substituted, a C7-C1g bicycloalkyl which may

15



5n is 0, I, 2, or 3; Bis GR, O or C=0; leis H F, -CH or alkyl
and Dis absent (when Bis 0), is Hor OHwhen le is Hor alkyl, or
iIs Fwhen le is F, or a pharmaceutically acceptable salt, solvate, or
pol ynor ph thereof. 10 A preferred enbodi nent includes conpounds
according to formula In below ifi 15 wherein: Ais a CL-C6 alkyl
whi ch el inesubstizsted pusubdtitwtedun-(Gu6 s azabicgclpalBylivehich ey, beQumsubSidutedeor i s
H F, -OHor alkyl and Dis absent (when Bis_ 0), is Hor OH when
le is H wbstintreslarylayiighsmpy Yhsubtitated pr syhstitytedpr g hsteragyede whickimay be
accept ah & $aithte %Pédbéﬁt‘ﬁtedor pol ynor ph thereof A further preferred
enbodi rrerrlltsul nctf’ 8es compounds according to fornula IV below. 0

Bis-C=, C-R", O, N, S C=0, S=0 or SO,,

s R%is H, a halogen (preferably F), OH, O-alkyl, cyano, or a -C;-Cs alkyl group which is un-
substituted or substituted and which optionally, forms a C3-C; cycloalkyl group with D; and
D is absent when B is O, S, S=0, C=0 or SO,, or if present, is bonded to B when B is

—-C=, -C-R" or N, and is H, a halogen (preferably F), OR®, a -C1-Cg branched or un-branched

alkyl, which may be un-substituted or substituted and which optionally, forms a C3-C;

10 cycloalkyl group with R?, a -Cp-Cg branched or un-branched alkenyl, which may be un--
substituted or substituted, a -Cp-Cg branched or un-branched alkynyl, which may be un-
substituted or substituted, a -C3-C7 cycloalkyl which may be un-substituted or substituted, an
aryl which may be un-substituted or substituted , a heterocycle which may be un-substituted
or substituted, a -C2-C7 carboxyalkyl which may be un-substituted or substituted, a

15 carboxyaryl which may be un-substituted or substituted, a carboxyheteroaryl which may be
un-substituted or substituted, a -C1-C7 sulfonylaikyl 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

20 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;-C; alkyl group; and
R®isH, a -C,-C; 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.

25

Preferred embodiments include compounds according to formula I below:

D
/N“- N i

o, _ I
N A



Ais a Cl-C6 alkyl which may be substituted or un-substituted, n is
O, 1 or 2, or a pharmaceutically acceptable salt, solvate, or

pol ynorph thereof. 5 A further preferred enbodi nent incl udes
conmpounds according to forrmula V below. V wherein: to Ais a Cl-C6
al kyl which nmay be substituted or un-substituted, R is H F, or
Cl-C4 alkyl, R is H F, CN a hetHrocycle which nmay be substituted
or un- substltuted or Ol 123 is H, Ci1-C6 al kyl which may be
subst i t W&FBr un- substituted, or a pharmaceutically acceptable salt,

sol vat e, A f -(Naty HRheHRd bR 8k Eﬁhﬁ]che'dﬁll&l fHié@hy B &- ﬁibrsﬁldtearap@@lﬂsﬂﬁwd aCs3
I ncl udes conpounds according to formula VI bel ow A

-C7 cycloalkyl which may be un-substituted or substituted,;
5 nis0,1,2,0r3;
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 preferred embodiment includes compounds according to formula I below:

n@

A is a Cy-Cg alkyl which may be substituted or un-substituted;

15 wherein;

Bis 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

20 pharmaceutically acceptable salt, solvate, or polymorph thereof.

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

25 v

wherein:

17



VI zo wherein: Ais a Cl-C6 al kyl which may be substituted or
un-substituted, Ris H or C-Ca alkyl, or a pharmaceutically
acceptabl e salt, solvate, or polynorph thereof A yet further
preferred enbodi nent includes conpounds according to forrmula VI

bel ow wherein: Bis GQO or C0; 5 Rais H F, -OHor alkyl and D
i s absem ifadipRgBRIKyS whjch may Yd sobstibitedubram-dubstitsted] or al kyl, or is F
when Ra is F, or a pharmaceutically acceptable salt, solvate, or

pol ymor phisOhbpedfor a pharmageusicyly ackentatie saltppalyase. 08 BOPST therRef.
conpounds are included according to forrmula VIII 10below. VIII

wher ei n:

5 A further preferred embodiment includes compounds according to formula V below:

wherein:
10 AisaCy-Cg alkyl which may be substituted or un-substituted,
R'isH, 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 pharmaceuticaily

acceptable salt, solvate, or polymorph thereof.

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

‘0
I

Z
O
v

s T

N

VI
20  wherein:

A 1s a C1-Cg alkyl which may be substituted or un-substituted,

R is H, or C;-C;4 alkyl, or a pharmaceutically acceptable salt, solvate, or polymorph thereof.

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

25



1I5Bis GR?”, Oor C0; R3is H F, -OHor alkyl and D is absent
(when Bis 0), is Hor OH when 12.3 is Hor alkyl, or is Fwhenr is
F, or a pharnaceutically acceptable salt, solvate, or pol ynorph
thereof. zo A yet further preferred enbodi nent includes conpounds

according to formula | X bel ow I X wherein: Ais a Cl-C6 alkyl which
may be substituted or un-substitutggd, A% or Cl-C4 alkyl, 5 R2
is H or a Cl-C6 alkyl which nmay b sulystitjuted or un- substltuted, R3

is H or a Cl-C6 al kyl Whlj 1 uted or un-substituted, R4
is H or a Cl-C6 al kyl V\/(D ch be qubstituted or un-substituted, or
a pharmaceutical |y accept ag t, elvate, or polynorph thereof. to
In a further aspect, the present invention provides conpounds of
Formulas | -1X selected from VI

N- Cycl ohgptyl,- N-met hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxami de

N- (4, 4- D net hyl cycl ohexyl - N-met hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam
de N- MetBijd CR sPior 6FQ; 5] oct - 6-yl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxami de

15 N-Cy 2,1, 3] - benzoxadi azol e- 5- car boxam de
N Cyct o;% f&%a\@%f’w& ll1 3] - benzoxadi azol e- 5- car boxani de
N- Cycl olpiisydbsdt (RhdiyB i B, % 18br DENZRA T i 2B Q) @S, @ﬁfswﬁéﬂ RS F, ora

N- Cycl ohexyl -[ 2,1, 3] - benzoxadi azol e- 5- car boxam de

N- Oycl opbatwaceytally aqeepfabls salh apagiel @-pelomrpiotaispfle

In a yet further preferred embodiment compounds are included according to formula VIO

10 below:
D
/N“- N
d _ !
e
VIII
wherein:

15 BisC-R* O0orC=0;
R*is H, F, -OH or alkyl and
D is absent (when B is 0), 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.

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

0] R2

0] N, 3
N N
o, _ [
A

19



20 N-Cycl obutyl -[2, 1, 3] - benzoxadi azol e- 5- car boxam de

N (ci s-4-Cyanocycl ohexyl )-N-nethyl [ 2,1, 31- benzoxadi azol e- 5- car boxam d
e

N- (trans-4- Cyanocycl ohexyl )-N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxa
m de

N- Met hyl - N-t et rahydr o- 2H pyran-4-y1-[2, 1, 3] - benzoxadi azol e- 5- car boxam
i de

N- D3- I\/Et‘?‘l@ﬁre‘N—tet rahydr o- 2H pyran-4-y1[ 2, 1, 3] - benzoxadi azol e- 5- car box
am de 2% js a Cy-Cg alkyl which ma be substituted or un-substituted, _

N- ( Tet r ahydr o- 2|§4- pyran-4-y1)-[2,1, 3] -benzoxadi azol e- 5- car boxam de

N- ( Tet r atlyis HooRPEk-0y alkpk; 3- y1 ) - [2 1, 3] - benzoxadi azol e- 5- car boxam de

N Vet il et A G 2EE 0200 3 XA Bk e BEREQIET 2701 e- 5+ car boxa

N- Et hyl - t |l e-5-carb i
de N-é/cl{j_ %gkwyﬁl? ﬁ?ﬂ%ﬁ%’lﬁ%%ﬂgﬁl&%%a C?lérz % - car‘ggga; decg(r) oxam
N- ( Cycl aifaxml set byld? d}k)g?nmgaeﬂméy%elsu%hﬂe@ @mﬂmmh@d SorGahaaxaghsialy

N- Benzyl - N- net hyl nzoxadi azol e- 5- car boxam de

N- Met hylaceép(erntetsraampdi\ramé of pelydenphniedrénfl) [ 2, 1, 3] - benzoxadi azol e- 5- car bo
xam de N-Methyl-N-pyridin-3-yl[2,1, 3]- benzoxadi azol e- 5- car boxam de

N- Met hyl - N- phenyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

N Cy¢d onh aRMtieMadpRit! MBYelsent2hveRMbRProdn¥ddotnpbuids dTeazAXAL] ARQER:ed Car b

oxam de 5
N- Tet r aHigd#to- 2H pyran-4-yl -N- (2,2, 2-tri fluoroethyl)[ 2, 1, 3] - benzoxadi a

zol e-5-
tert- Bu?\;(fp‘g&?eﬁ)g mﬁhybgf}% ?’g‘zd%) olg=>y (fa(I:te)aorx %]hdfl ) (et hyl ) am no] pi pe
ri di ne- W-¢it-Dineythglcgclohexyl-N- methyl [2,1,3] benzoxadlazole 5-carboxamide
b d
EI;,(I;/E E)EK: Meﬁg??\/[slp?l"lo 2.5 4]00(:— -yl-[]i 3??]-]3%?1202}:% 1?1%12 % -car oxam%r oxam de
N 'Vb;shylzv BydidneBi-MthAhyg 211 %) eflzokddiadode-F-cAbokaaoxadi azol e- 5- car boxam

N- ( 1- Ac é-Gyglensanil-di-methyl 2 1 \-paazexadjazole-53jarisxamisieadi azol e- 5- car boxami
de io

N ( 1- For rry?’do'melF1 Nﬁmeﬂﬁd )[/?1}3“) z%adi%ﬁlels id Oexr?lzn(l)gi(adl azol e- 5- car boxam d
e N-Cyclohexyl-[2,1,3]-benzoxadiazole-5- carboxannde

(’?;_%E)Qg_b{- %cjfélgeg?ytl—?%Il,%?—'bér%%%aclx?zo?eegacar oxarm 1) 12 1 3] benzoxadi azol e- 5-

N- I\/biohyIN Sy steity1d by o) Deridxp¥iaasle-4-ciirbbxdrdidd , 3] - benzot hi adi azol e-5-carb
oxam de

N- Met hy V-{eised-EvanasydeksxybeN-medwltZah3 bsproxadinzaleSrcaphoxamidedi azol e- 5- ca

rboxam _4-Cyanocyclohexyl)-N-methyl-[2,1,3]-b diazole-S-catb
N- Met hy ﬁ\’li (n'_?L oxXi dotetr g)f]y )dr 0 SH t[%’l ’o;ly?%zr?xﬂ 1azo}e %C?Lr ?ﬁar%lenzoxadl azol
e-5-car bbbdamybléf—tb@hydro 2H—py1'an—4 yl-[2,1,3]-benzoxadiazole-5-carboxamide

N Met hy;\’ @;%W&ﬂ-%ﬁ%gy%goeﬁ%w&[f ylga_l ﬂl boegg Qlazolg %)car oxam!debenzoxadI

azol e-5-

N- l\/bishyw ﬁeﬁmyae&lmr@m%& pw[am 3foydARAdIeal5-08b8saddoxan de

N- Met hy 4 oxocjécl ohexy % 1, 3] - benzoxadi azol e- 5- ear boxam de
N[ 4- (WMG%VFW%? ;ijr%lh%)@'l[ 1 R]-herzeyadizole-Spathetmbsiandi azol e- 5- car box
am de 2

N-[ 4- ( Mot N'(netsahf/dr? 2]%%11]] I‘Yl-)n[etlh%;lbﬁﬂz F a%‘fque'?lzc BRHFRLE) e- 5- car bo
xam de N Ethyl—N—tetrahydro -2H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide
iN;jgl 4- Q (Eycvo%reggl Fﬁl%] i)\lénzoxar&Yazol[e— -carl? xaut:)'fxaé1 zoxadi azol e-5- carboxam

N-(430f |J‘J—QC§IQM%|x9m%y3)rﬁﬂnelh9{3[2 1Ny mehAxddiBdiel s-3irbbemagxadi azol e-5-carb

oxam de

N ( 4- t r ABeeylaiVonsfexid 2.0 Rdbynaoxadiazody-Ssarhexaeeidt azol e- 5- car boxani de



car boxam de

N- (4-trans- Hydroxycycl ohexyl)-Nnethyl -[ 2, 1, 3] - benzoxadi azol e- 5- car bo
xam de

N- (4-trans- Hydroxycycl ohexyl)-N D3-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5-ca
r boxam de

N- ( t r ansV-Metkxldoigeahyiwiaay2ylmethdi-R3/1.3]-benroxpdiagals Soseakpxamiflee - 5- car bo

xam de s . o .

N (t ransN—ywlk%g%%}%ﬁgﬁg&l i'mzﬁéﬁﬁ"[esz ?La,lr%?x-aglé%ez oxadi azol e- 5- car bot

hi oam deV-Methyl-N-phenyl-[2,1,3]-benzoxadiazole-5-carboxamide _

m_ fjg- ¢l S&-@;gfogﬁ%ﬁﬁ'ﬁlt&%?&'r'o22}}5';3&3 - -%*II-_[J, %,le-bgr]zagz%?azzgfgﬁéa%&agﬁ y car boxa

:\P M;t qyl zgfﬁe&ﬁﬂygfbszﬁ:py%htﬂﬁw@z@,bqﬁﬂu&saﬁmtn;x,yj-ibedzaxabia%blebﬁmmaﬂﬁ@z 0
e- 5- car boxam’'de

N- (t r ansted-Butyleot({& 1,8 hesagdyadiazaled-wigarbpry mgthyhamine Jpipfiridingt lecabaxytabo x a

m de N-(fr -A4o A nacy el .o 1) - x| . .

3] - benz}gxl\gglﬁ%l@g ngj-eg&(r;lazfr: {r)lggglﬁﬂ&%n%%w«l: 5 c%rb%xa.rnlde hydrochloride

N- (ci s- Jv-Medtiyd-AylymbibiipipghifinN-pip{ 1Y, B]-Benkoddidrelezbxabbxamidee- 5- car boxam

d N . .
IN— gr ans M (RparsRiRe ding i et gy Inddrbepzoxpdigrolgdreamoxamids o) o 5. car box
am dey N-Aet-h i1 ASY)CH ey 1), 4.3]-BenzbRaneoralta8slaaride car boxan de

N- Met hyl - N- (13, -di fl uorocycl ohexyl) 42, 1, 3kbenzoxadi azol e- 5- car boxam d
e N-Methyl-N-[ 1-(methylsulfonyl |piperidin-4-y{)-[2,1,3]-benzoxadiazole-5-carboxamide

N- (2- Hy dy. G} - _gﬁglfpl 1313 bemn; i azohes5-6ar boxam de
15 N %%W@%ﬁg%&%lﬁexy %4-%%%{’%ﬁ%%ﬁ@ggggﬁggé?%-g)éiéglg?boxam' de
N- Met hy IN-Nietigy]-2-@etfahydro @ddr thiapysoyatyl)-23,1,3 B perzexadnealti- aeasbe<abridar boxami

de . ) . .

N- ( 2- Hy @Y S SRy Sy Fo A R toRy A5y Y Bk p kR IBR i %ol S o828k am
ide 15  N-Methyl-N-(1,1-dioxidotetrahydro-2 H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-

N ( 2- oxot etrahydro- 2H pyran-4-y1)[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de
N- Met hy|@Roxamigsot et r ahydr o- 2H pyr an- 4-y1) - [ 2, 1, 3] - benzoxadi azol e- 5- ¢
ar boxam : : :
N (2t SR epahydro YT pyran 4 lguingualive SSRPIPLE, 31 penzoxadi azol e
- 5- car bdw;ethgb-N-(4-oxocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide

oS eSS Sl P SRS bR SRl e
t r angr 4-N-(LMetBoBanne)sebhagl |-Bmelisa {1 DBYbirzoridnepRY-Pbsueiahexy 1
L-al ani nat e hydrochl oride 25 N , )

(R - Tet M%Pbﬁ%f%?ﬁglsh yt)ﬂﬂeﬂzﬂﬁ%h%k%%%@-e@m% de

N- Met hy|N-N—ﬁ&ééﬁfcﬁ@ﬁﬁ@h‘l&}lﬂ-%@thyﬁ[%ﬁ;ﬁ*b%ﬁﬁﬁ(‘ﬁ&i%@%%ﬁﬁﬁfd@ ar boxam d
e trans-4-[ (2, 1,’3- Benzoxadi azol - 5=yl carbonyl ) (met hyl ) am noi cycl ohexyl

gl yci nat\e(dnyersddyironicadohaxad-(21 Nbbpirokadisgote-hoarbprantide
, 3] - ben i &z - D £ j C K . 5. .
e o PR 92 o R A RIBRKARAG D, 120 hengoxadisnplers.carboramyide

h% ij r lgc h ll\b(ciisgc_el—ll}ddxll‘vhy?yrh ethyltﬁirlg}ﬁhylgmanahbdmﬂ%‘] -benyokddiazdle-5-carboxamide
, o -pbenzoxadil -o-calr Qot nl oam de . .
trans- 44 @@,'fi-?‘é’g@gw@i-mﬁaiw Q’Syﬁé’&'ﬂlfﬂﬁ&]ﬂ[%&%Pﬁ?ﬁé%ﬁ‘%]%@f&%’%ﬁwe

L-val i nat is-tm‘lgﬂ&Qf‘-ﬁ%ﬂhﬂ@clohexyl)-N-rnethyl-[2,1 3)]-henzoxadiazo_le-S—carboxamide
trans-4-[(2, 1, 3- Benzoxadi azol - 5- yl carbonyl ) (met hypam no] - 1- net hyl cycl
ohexyl N}mnﬁ«étlﬂ;wro:gﬂfgﬁhn]@y@ohﬁ}a Ndéhedyl-Pel,3]-benzoxadiazole-5-carboxamide
N NBt hy r i PEISRNNU RyarbtyRYE S0 N FBION L2 1, 3 dendxaBR50 22 B> 2
t r ans- 4N-(c&-4-B3t-Bend opladiyaradye yel ghegAl-Nangthy 1 [2H 3yHeazrsxadkzole-vet hyl cycl
ohexyl gL g)i{armag hydrochl oride 111. Synthesis

car

N-(trans-4-But-3-en-1-yl-4-hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-
21



10 The synthesis of the conpounds of the invention is preferably
carried out by the follow ng Schene. Alternative syntheses by anal ogy
relying on nmethodol ogy that exists in the art also nay be used. In
the Schene, Steps A and B, used to produce the N-nethylamnes 4 (A
=Me) are carried out using standard conditions, for exanple, amnes 1
are di ssetversimida a suitable organic solvent, 15 for exanple

O e R B Sy L AT b R Pl o ce one,

sol vent & (Msrqfi-0hek H@@ﬁ N&aﬁaﬁﬁq{_g mq-ﬁbnzfoﬁédiﬁoﬁe $5-Barbbganii@s mat i on
of the benzyl carbanafes ste he carbamates 2 are then

reduced Mv{tmsﬂoMe&mmypl@hﬂ Wmﬁtwliﬁ%ﬂ Al-benzayetiszgle-y-crpayamidg n g
t apl
o neo. 3HARY freRERC A AR £ 51 bERMIRII AR At oah R L

bx N|r_| gduo\f (Nas-&mdftﬁgc)@lbhef(yl);m-mﬂhgl [Bfua}bteimmdlenﬁe;?gambxamdam ne
t , t
Sol vent N eles s S RareTazoLe SDRsleer -G Gl ben2Agi e SR RO <

synt hesipz g, 31aALiu0G WLER NIRRT 31, 3 bbBRENLDILS BErbBxamiddy firstl y
oxi di zi ng usi ng sodi'um hypochlorite 1nh ethanol in the presence of

pot aSSI Mtkwdfmcydolg:xybw—méwhﬁdi b]t'@nﬁo?(agtaé?ie-ljl)cadlmamhi@n r;adum ng
exa 0Ie e %Hydmf%gyﬁﬁ’\?‘g L&zré? ﬁﬁ%’é@gl 4 g?(‘?/‘ Otéggg?r&g agn:[shomzrl n

Step E. Nro:em@aubynwiycgclamtxgﬂ)m lel—[?f;lnﬁ]f snaexthdisgolelfecaisixdmidd ori de 8a
in Step F b}éwrefl uxing wth Eg{ﬁlzchl oride in toluyene. The

benzof i ¥E é’a@ﬂﬁ‘?ﬂ‘#@’e&wﬁzw PerdigzgleckEATPRXAMIYR 0 ami des 9a and

10a usi ngMRIHRS(3B- aﬁdor%cydiﬁﬁpﬁ%tz vel Uenzbb@ddﬂﬁoﬁlﬁﬂﬁi@dxdnﬁdg de coupling
conditions for exanple

di net hy %@HWPWFIPWBW%YW { ryaoxadlazole-s carboxam1de

0- benzo 1° U@ o- phosphat e
(HBT tﬁf'\k%ﬁ%# oxX bde}lﬁ Stidr“le)é%l? il”‘?’ﬁ%ﬁ%ﬂdﬁﬂ%ﬂét hy am nopyrl di ne ( DVAP)
and tri éfhfybﬂiyhm-(ﬁé dlﬂu@rosxcilcﬂabyl}}[%hB}fbﬂrmtzmeadgpzoldﬁcd:drbnmmmane 23
(Step G ti cid 0 8a ca t.r ansf o dinto

ani des é(zgiﬁﬁ‘? e‘ﬁ?@‘é"ﬁ&#&% I)c@tjlgﬁ q.?az%ﬁ&zc?l?gncsar mnes 1
and 4, ne@peGtdtiaBdto- 2mp>tr£1e4@l)e[agmage@ioxadlbmasfc@ﬂboﬁasﬁm| e

triet hyI am ne in _dicloronethane as solvent or aqueous_sodi um hydrogen

car bonafeMethyllt@roxalstralaydeerZ &y drabié2.4 Si-bpnzayadipele-freprbexamigeli azol e

dg
R ol e e e e P R L e
with amm&sﬁl I(%ahﬁi—%nzmé]paﬁtﬁ Yledrhonyl)méthg)qmies]eydehenf] M,Nbﬁaethfybr

exanple {rj et d Ine i n di chol oronet hane as sol vent, or aqueous
sodi um BYaraiEdNdstigadst e in water and di chl oromethane (Step Hy. The

qui nox al'r‘aﬂﬁn-@fzcﬁiJ%ﬁéﬂx'a&a?cﬁldelééib&{yl)ﬁﬁetﬁﬁ)dnﬁnﬂﬁf‘d?@{eﬁgl ylafRRdensat i on
of comercially avail able 3, 4-di am nobenzoic acid with gl yoxal

foll O\A/ehY<b“9Ch4@1lCI%X| ng with thionyl chloride and a catal ytic amunt of
t nverted to the

am djes g/g @ﬁﬁd&‘ ngdrgﬁr%o%gF%gB eacfgo%%\?l\netsﬁc%éerér?%%lgﬁl and 4 using the

st andar ¢-MetbekN(Re ttrerglrofulmes-pRyi, HtwhzoxpSaegle-Hcarbdkiaideat i vel y,

o e L RS ARSI S B R sgaton W eh @

N, N- di me{diytigiqean de (DMF) fol lowed by treatment with an 15

al kyl atin ent il 3@@' ield 10a-¢ (Step |I). The thioam des 11 can

be prepér &f‘g’k’éﬂh Ay liélt}slﬁﬁ’&%ﬁ%\ﬁf@h’fﬁcﬁbmﬁes for exanple, by

reacki ng. %chgi N PORASBASRAMRBRIL LX) il fhafeSitls! AR e G Rt ocfitofde

t ol uene (St V. "Met Treat nent
N- Methyl-N tetrahydro -2H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carbothiocamide

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl L-valinate



According to one aspect of the invention, a nethod is provided for
treating a manmmal i an subj ect suffering froma hypogl utamatergic
condition, or fromdeficiencies in the nunber or strength of
excitatory synapses or in the nunber of AMPA receptors. In such a
subj ect, menory or other cognitive functions may be inpaired, or
corti caldydtochiatiat i mbal ance may 25 occur, leading to |loss of nenory,

denentia, depression, atten o] is ders sexual dysfuncti
movenent ‘HFs‘loﬂ(%éﬁsBe%E*ﬁ%Btﬁ & f”g’ E’(‘?HW%IBWPE%“F% c g‘%‘ﬁ@ﬁro&N'
Menory qh§gmgﬁ%§nﬁﬂgh%§ammhﬂg di sorders, which are treatable
accordin t resent invention include those disorders that

resul t fNMﬂthyﬁrN-teéﬂw -BH-pygandryinaatizinta, 1. 3%?@@%1%%9$B@@@E%r ative
di SOl e Rans XGIR, 3e§en%£xaawapsi GREBRAN ey AR AR Rorh Il oirdfe?

not 30 rmt 0Se asso |ate rug-1 st at €5,

neur ot oxiydreablerile, Al zhei mer' s di sease, and agi ng. These condi ti ons
are readily recogni zed and di agnosed by those of ordinary skill in
the art and treated by administering to the patient an effective
anount afr. &fs nore conpounds according to the present invention.
Schenme I n another aspect, the invention provides a nethod for
reducing or inhibiting respiratory depression in a subject having

such,a Gﬂé%h&;& ?qu?@wn@%mp@s &dnd ﬁba&r%ii ofcfhd 1 #ﬁ%u‘?% HRToRSRHB!

of a conpou he 1n I on, e anoun cient to reduce
or inhi lﬂchemesﬁpitetmlae yyrﬂileqscselg&mkmgy ketyiag 6mntathledolag,3péat exidts inhie art also

i nventi on, nmet hod is provided for reducing or inhibiting
resplrat”&aﬁi}’e "essi on conprising administering to the subject an

anount qf, g sz;ﬁém@ GishsA atd B, dsBY YrbAlke ik FakiyRatiheyy (M HRiePite CRridl Sut
exanpl es of such opiates i ncl ude but are not limted to, alfentani

and f entusing standasd sonditiensefor axamenie. amings 1jang dissolvsd ina svitablssorganieidhesat,
for redyg &ngfed J#Bhfe{h'age Qrbﬁéet(g %ggh%'r?&aﬁ%o% lﬁi‘%te |15 Q8 dlRNRd %n%' eep

apnea in a su avi n rising admnistering t
t he sub jselcut]oxanf laammylntyoafboaylmdﬂqmda n@bzaﬂl)nman O1gUeN Bolwnt elghélc]alnmmﬁthane is

di sor derdsi WicE b8t P iatten bR Pt sl p PR AV RS 2o

adm ni Staﬁd’mélgreﬁﬁ)ceﬁhﬁtlﬁfébbﬂ@ﬁplda nehige elupfinitimeginaLiAIH) @ a smtable organic
pharnaceutlcally acceptable carrier, an effective apount of
conpoundoisRfi ?'rgextaﬁ@%ﬁmﬁ’é’f‘i‘fa%é'f%w to gfye amines 4 (A = Me, Step B). Ammes 4,

20 may be alternatively prepared by reductive amination of ketones 3 in the presence of an amine
{ANH>), using standard conditions, for example Pd/C in an appropriate solvent for example
ethanol, as shown in Step C. Acid chloride 8a is synthesized starting with 4-amino-3-
nitrobenzoic acid 5, by firstly oxidizing using sodium hypochlorite in ethanol in the presence
of potassium hydroxide to give intermediate 6 (Step D) and then reducing 6 with triethyl

25 phosphite (P(OEt)3) 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-

30 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



Nr4-3?-1- D A wherein: Wis oxygen, sulfur or CHCH, 15 X, Y and Z
are independently selected fromthe group consisting of-N, or -CR,
wherein: Ris H -Br, -d, -F, -CN, -NO®2, -OR, -SRI, -NRI 2, -Cl1-C6
branched or un-branched al kyl, which may be un-substituted or
substituted, wherein: 20 Rl is H, -Cl-C6 branched or un-branched

al kyI V\MStep G)rmyerhamm stit shloride acapibe sghsfoimadiintg anfidesGagpd Hansing H,

or - nch r bra ched a d
or substS af’g‘? 88°“P @%&j E?l}fn“él o j | L?‘iﬁgo‘} resgﬁ&(yelga tE‘eny r'é&vﬁé@[ﬁgwsghﬁ .
un- substelihpie %&ﬁyl%ﬁ%ﬁﬁ Hidioshethdpd a6 6ol e BE Apdoar sodiilnblliﬁlﬁfgeﬁ darbonatc in
al kynyl, which may be un-substituted or substituted - C7 25

cycl oal kyateryahd digh ¢shang{Step bt The heagptiadiazmie amidgs %and (b ageyprepared
al I cyl cycl oal, kX@H}%hélﬁ aWabli’eebéng?tﬁfégﬁE%}Eg%lQQh FdS8PRdih Oééi!ﬁ d &El&mé)r

heterocyc?lr% be un-su Itute stltute yl ar
whi ch rmyndjﬁonmwswhﬁihei Litretd, oespsatiyslyl inuthepresaaks offd bese &rsagople whi ch
may be l#rri]e-tl-lylamine in dicholoromethane as solvent, or aqueous sodium hydrogen carbonate in water
and dichloromethane (Step H). The quinoxaline-6-carboxylic acid chloride 8¢ is prepared by
condensation of commercially available 3,4-diaminobenzoic acid with glyoxal followed by
10 refluxing with thionyl chloride and a catalytic amount of DMF in toluene using standard
procedures. 8c was converted to the amides 9c and 10¢ by coupling reaction with amines 1and
4 using the standard procedures described previously (Step H). Alternatively, amides 10a-c
can be prepared from amides 9a-c by deprotonation with a suitable base for example sodium
hydride in a solvent e.g. N,N-dimethylformamide (DMF) followed by treatment with an
15 alkylating agent (RX) to yield 10a-c (Step I). The thioamides 11 can be prepared from amides
10 using standard procedures, for example, by reacting 10 with phosphorous pentoxide in a

suitable solvent e.g. toluene (Step J).

IV. Method of Treatment

20
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

25  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

30 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



substituted or substituted n =0, 1, 2, 3, 4, 5 or 6; is a -C3-C7
cycl oal kyl , which may be un-substituted or substituted, a -C4-07
azacycl oal kyl , which may be un-substituted or substituted, a C7-Cl0
bi cycl oali cyl which nmay 5 be un-substituted or substituted, a -C7-Cl0
azabi cycl oal kyl , which may be un-substituted or substituted, aryl - '
whi ch mespnipeunds-asedsding fathe gresent SiM§8EI™ ut ed or a het erocycl e whi ch may
be un-substituted or substituted; Bis -C=0, N, S, C=0, S=0 or SO,
Ra is H a halogen (preferably F), OH 0-al kyl, cyano, or a -Cl-05
al kyl group which is un- io substitcbhemor substituted and which
optionally, forms a C3-C7 cycloal kyl group with D; and D is absent
when B is 01|1151 C=0,step0 OF 'S02, or if present, is bonded to B when B
is -C, CHRa el and i & hal ogen (preferably F), ORb, a
- C1- C6 branched—orPun-branghed _af®yl, which may be un-substituted or
substituted, and which ogtiomrally, fornms a C3-C7 cycl oal kyl group
with BY, a -C2-C6 branc or Un-branched al kenyl, which may be un--
15 substituted or subst ed, |a -C2-C6 branched or un-branched
all cynyl, which may be uRSubstiftuted or substituted, a -C3-C7
cycloallcyl which may be un-subgtpiub et #cmeubstituted, an aryl which
may be un-substituted or substiituted, a heterocycl e whi chgmay-he
un-substituted or substituted, ya - C2- C7 carboxyal | gyl i ele
un-substituted or susgst(i,tut'ibd, a carboxyaryl which e Y
un-substi t uttegor su B tant \a car boxyhet gr oaryl Nif mdy be 20
cyl wiobch=0my be

un-substitute Dsubstit ut echrHP- Cl-C

un-substitutedsor substituted* a onyl aryl whih may 19e X=8
un-substituted or substitute a sul fonyl het efogeyl  WH%BH TESF be
un-substituted or substjtuted, StHwhen B is -G/R 3, BYfand
optionally formg = e or a =N-012. " grpoup th B, reinfleis H

or an unsupstjtufied or substituted Cl-C]_ al X and 2P0 is H,
a -Cl-C7 @ grsup wiSieeR nay Qg‘@l uf- br

un-substi t or subsStitut&d or Yw~\G2- C7Hacyl group which pay be
un-substituted or substituted; orsa pharnaceutically acce b salt,
sol vate, gar¥=dr ub.&= ol ynor ph yher eBfX = [ INQ, ' p@ﬁj

wi th a phar maceud®&a%F acceptédbl e r,’i: L i tiwe xclpient. 30
In the present invention, t met hod o ment cdnprfses?

adm ni steri ngstépol: t he subje in 11

Q 9
\ +
CO,H CO,H
Nex COH step E N 2 step D o 2
O\ — A — O\ — e H\

" I

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

10 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



27 need of treatnent, in a pharmaceutically acceptable carrier, an
effective anmount of a conpound having the Fornulas 11-DC as

previ ously defined. Conpounds according to the present invention

exhi bit enhanced bioavailability in nost 5 instances due, at l|least in
part, to enhanced pharnmacoki netics exhi bited by the present
conpoundspiatésdacinds g ke not limitpd & elfintandirapd M}’Kay be favorably

formul ated i nt o pharpaceutj.cal c ositions | vak 1 al: f dosage
fornms, ahd fi‘%“eﬁégﬁeftcgﬂ%é ven ?Ié?m?ﬁ@gsg geélggg%.réﬁlg%ﬁsoﬁrgﬁﬁnébove,

t r eat Medreddhindr&latbd S164p dSE@slbNGech@phdadn aBtbjed hating seep apneqcomprisisg
useful for enhancing AMPA receptor_activity,_ and thus y be used to
Faci |1t BRGNP FRISGH SN BF ScarRauRURHAC yERoRBE mesa e
and 1oty Eftierft AQlide @R ShitithE bAAMIT Bk dIsRAHOREE . | n whi ch AVPA
receptors, or synapses utilizing these receptors, are reduced in
nunbers or efficiency. The nmethod is also useful for enhancing
excitatqgry. synapiic actiyi i r : J :
bet WeenciB)r{}gil resseﬁi)lp}’eengllg}é’nﬁs{% B’\%bhfogﬁ}t‘rér%gﬁl%gﬁﬁnggge%??@geﬁ?%# tsc |S§§'§ﬁrnelni a
or schi zephofidabac, ihahawinteentieallddbetatiebarérpan efcctesanaimedf above.
The conpounds adm ni stered, in accordance with the nethod have been

f ound t§°B’§°H%ﬂr]éavé1gf%%§‘?wlac}rﬁ§§wﬁrevi ously descri bed conpounds in
enhangi ng AMPA receptor activity, as shown in the in vivo tests
described below. 20 V. Biological Activity A Enhancenent of AMPA
Receptor Function In Vivo. tic responses nedi ated by AVPA
receptors are increased acclqrdi t he e of 25 the invention,
usi ng the conpounds descr&ge I n. T'F%g%c;gp%ohysi ol ogi cal
effects of the invention nds wernge test invivo in

anest heti zed ani mal s accordNng 0 the foll owi ng procedures. Aninals
are mai ntai ned under anesthesia by phenobarbital adm nistered using a
Ham [ ton syringe punp. Stinulating and 30 recording el ectrodes are
inserted into the perforant path and dentate gyrus of the
hippocagﬁgif.respectively. Once el ectrodes are inplanted, a stable
basel i n&"6f*"®voked responses are elicited using single nonophasic

pul ses (V}meg,ggn,gmlﬂﬁ%r@f%ﬂ;on) delivered at

15 X, Y and Z are independently selected from the group consisting of -N, or -CR,

wherein:

R is H, -Br, -Ci, -F, -CN, -NO», -OR/, -SR', -NR'5, -C1-Cg branched or un-branched alkyl,
which may be un-substituted or substituted,

wherein:

20 R'is H, -C;-Cg branched or un-branched alkyl which, may be un-substituted or substituted,
F=QorS
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, -C5-Cg
branched or un-branched alkynyl, which may be un-substituted or substituted, -C3-C7

25 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--



3/mnto the stinmulating electrode. Field EPSPs are nonitored until a
stabl e baseline is achieved (about 20-30 mn), after which a solution
of test conpound is injected intraperitoneally and evoked field
potentials are recorded. Evoked potentials were recorded for
approximately 2 h followi ng drug adm nistration or until the
anplitudmbnﬁu&®erﬁmahdePSP 5 returns to baseline. In the latter

I nstance, Is_comon_ that an iv admnistration is also carried out
W th an‘hpBrbﬁr?d{é ofdse of the sane test conmpound. I nvention
conpounds_were assayed in the in vivo el ectrophysiol ogy assay

descr| ol by g o %e%ﬁpwﬁwﬁé?% e oSG o T ant
mor e act,y fo | Wh?c%% E-"su% Lfc& Hg b l;tuﬁe -@18 bﬁPl?Pafk?l \;vﬂgh {n%gv
el SRR DA B U SR R G

dentate g oW ng oSl ng

(1-(qui rlﬁ)(ﬁlshﬂstﬁnt)ﬂl 8RB Mled C 4 BRbic SiMlicPmay Be A 4ubstituted or
U52002/ 0055508) whi ch gaveeagggﬁfngieagéﬂﬁﬁmgﬁp |tude¥of the field
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17% S0%H" SEE%ytut or substituted;

Bis-C=,C-R%, O, N, S, C=0, S=0 or SO,
R%is H, a halogen (preferably F), OH, O-alkyl, cyano, or a -C;-Cs alkyl group which is un-

10 substituted or substituted and which optionally, forms a C;3-C; cycloalkyl group with D; and
D is absent when B is O, S, C=0, §=0 or SO, or if present, is bonded to B when B is
—C=, C-R* or N, and is H, a halogen (preferably F), OR®, a -C1-Cg branched or un-branched

alkyl, which may be un-substituted or substituted, and which optionally, forms a C3-Cy
cycloalkyl group with R?, a -C»-Cg branched or un-branched alkenyl, which may be un--

15 substituted or substituted, a -C-Cg branched or un-branched alkynyl, which may be un-
substituted or substituted, a -C3-C7 cycloalkyl which may be un-substituted or substituted, an
aryl which may be un-substituted or substituted , a heterocycle which may be un-substituted
or substituted, a -C2-C7 carboxyalkyl which may be un-substituted or substituted, a
carboxyaryl which may be un-substituted or substituted, a carboxyheteroaryl which may be

20 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

25 RYisH,a-C-C; alkyl group which may be branched or un-branched, un-substituted or
substituted or a -C;-C5 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.

30 Inthe present invention, the method of treatment comprises administering to the subject in
27
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need of treatment, in a pharmaceutically acceptable carrier, an effective amount of a

compound having the Formulas II-IX as previously defined.

Compounds according to the present invention exhibit enhanced bioavailability in most
instances due, at least in part, to enhanced pharmacokinetics exhibited by the present
compounds. Accordingly, the present compounds may be favorably formulated into
pharmaceutical compositions in a variety of dosage forms, and in particular, oral dosage

forms.

As noted above, treatment of a subject according to the method of the invention is useful for
enhancing AMPA receptor activity, and thus may be used to facilitate the learning of
behaviors dependent upon AMPA receptors, and to treat conditions, such as memory
impairment, in which AMPA receptors, or synapses utilizing these receptors, are reduced in
numbers or efficiency. The method is also useful for enhancing excitatory synaptic activity in
order to restore an imbalance between brain 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
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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 injected
intraperitoneally and evoked field potentials are recorded. Evoked potentials were recorded
for approximatety 2 h following drug administration or until the amplitude of the field EPSP
returns to baseline. In the latter instance, it is common that an iv administration is also carried
out with an appropriate dose of the same test compound. Invention compounds were assayed
in the in vivo electrophysiology assay described above and data for representative test
compounds is shown in column 1 in Table 1. Compounds of the invention are significantly
more active in increasing the amplitude of the field EPSP in the rat dentate gyrus following
i.p. dosing than CX516 (1-(quinoxalin-6-ylcarbonyl)piperidine; US patent 5,773,434,
US2002/0055508) which gave a 9% increase in amplitude of the field EPSP at 50 mg/kg i.p.

Table 1
Compound Example 'n vivo ?Inhibition of d-
Number Electrophysiology Amphetamine Stimulated
Locomotion
4 17% 30%
5 15% NT
6 10% 37%
11 12% NT
12 20% 66%
17 12% 23%
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 locomeotion in mice @ 18 mpk i.p.

3. Dosed intravenously.

29



19% 122% 51 21% 100% 53 17% 94% 54 18%3 NI 56 19% NT 73 13%

20

25

30

NT = Not tested

B. Behavioral Testing: Inhibition of d-Amphetamine Stimulated Locomotion

The ability of the invention compounds to inhibit d-Amphetamine stimulated locomotor
activity was assayed according to the following procedure. Male CD1 mice, 25-30 gm body
weight, were brought into the experimental room and allowed at least 30 min of acclimation.
Each mouse was placed into the testing enclosure with an infrared beam array that
automatically monitors the animal's activity. Mice were habituated in the testing enclosure for
20 min, and then returned to their home cage. Mice were dosed intraperitoneally with test
compound in appropriate vehicle 5 minutes before d-Amphetamine injection (2mpk). Ten
minutes after d-Amphetamine injection, mice were tested for locomotor activity for a total of
15 minutes. The data was computer collected and expressed as "arbitrary movement units."
All data were analyzed by compan'ﬁg the groups treated with the test compound to the vehicle
control group. The data for test compounds is shown in Table 1, column 2. The data shown is
the % inhibition of hyperactivity induced by acute administration of 2 mg/kg d-amphetamine
in mice. The compounds tested produced a statistically significant inhibition of d-

amphetamine stimulated locomotion.

VI 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
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are animals, especially mammals, including humans, companion animals, domesticated

20  animals, laboratory animals, and the like.

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,

25  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

30 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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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

30 subject.

The following examples illustrate but are not intended in any way to limit the invention.



10 for exanple, aqueous saline, aqueous dextrose, glycerol, or
ethanol, to forma solution or suspension. For use in oral liquid.
preparation, the conposition may be prepared as a sol ution,
suspensi on, erul sion, or syrup, being supplied either in liquid form
or adried formsuitable for hydration in water or nornmal saline. 5
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conp05|ﬁ#giﬂﬁ¥§§§kihﬁé%h£%$nulated as a suspension in a lipid or
phospholipid, in a |liposomal suspension, or in an aqueous emul sion.
25 Methods for preparing such dosage forns are known or will be
apparent to those skilled in thﬂiﬂﬁﬂ&ﬂﬂﬂéﬂﬂ&hnple see Rem ngton's

Phar pp cgytﬂﬁ# Eﬁ'ﬁeéaﬁgggﬁégﬁbt}xﬁwﬂ 3 cid/eck Pub. Co., 1985). The
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Unl ess otherwi se stated, all NVR'§ 2 are 11-1 NMWR spectra and In
were obtained in deuterochloroforn1or deuterated DMSO as sol vent
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| NTERVER tABEnbid £id @ 0dgPBtasBRLxRGh&SahEs s'és;%&le@m h&t@Ctb 5-70°C within

15 30 minutes. The resulting suspension was stirred at the same temperature for 45 minutes and

cooled to 0°C +5°C within 30 minutes. A commercially available (13% w/w) solution of
sodium hypochlorite (448.93g) was added 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

20 4+5°C to give a fine yellow suspension. The reaction mixture was then acidified with a 6N HCl
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.

25
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)

30 and maintained for 2 hours. Monitoring the reaction by TLC (CHCI; 100/ acetone 2/ acetic
33
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(250 M) and water (250 ml). 4-Am no-3- nitrobenzoic acid (100g) was
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[2,1 3] benzoxadi azol e- 5-carboxylic acid N-oxide (80 g) was dissol ved
in aE)soI ute ethanol (800 m ). To this solution triethyl phosphite
(114.05 g) was added within 10 INTERREBIATEOZ +2C. The resulting
m xture was.h -78C) 30 and mai ntai ned for 2 hours.
Moni t or il RSREQXACIAZAe-ISCATY HSEZ 100/ acetone 2/ acetic acid 1)
showed conpl ete reactl on. The sol vent was g enoved under vacuum (30
nbars, 40C) which yielded a black gil (18] g). Water (400 m) was
added and the nmixture was extractgd™ et Ryl acetate (400 and 160
ml). The organi ¢ phase was extract h 850 m water containing
NaOH (9. 5<pH<10). The aqueous phase was separated and extracted with
et hyl 5 Imsé0@md rqagtop ivedwith mfﬁ@anhﬁbdsg,plthemmS agdition funoe, l(eflaxm 6
N HC LN zation
the ol IDWEBRS a8 Ploodin BER AL et RN ISRt G “8Rbaft
12 hour sy toleny (BISnH ST Db sGEH by e»hdédded thlonyl chloride (39.4 g) and DMF (0.35
[2,1,3]- benzoxadl azol e-5-car boxyl i C aci = 160-161C, I1-1 NMR
(300 M- BpRegsuliinganigturewashagted @?ﬂuwnd wtal@déer%hourwshyﬂﬁ)aas 6
Hz); 7.
| RTERVEDS ATE (531 i ial o8 el smosphricpress 124D off o remove
excess reagent. After cooling the remaining toluene was distilled off, which resuited in a thick

20 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-V-methvl-[2.1.3]-benzoxadiazole-5-carboxamide

I /O
fN""'- N
o —D)L M
e
25 N

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



Cl In ab500 mM reactor fitted with nechanical stirring, thernoneter,
addition furnel, reflux 15 condenser and nitrogen inlet,

[ 2,1, 3)-benzoxadi azol e-5-carboxylic acid (28 g) was suspended in
toluene (245 nml). To this suspension was added thionyl chloride (39.4
g) and DVF (0.35 nml). The resulting m xture was heated to reflux and
mai nt ai nedd flermidthebydrogedatet ar 30 PBaser Gidhtl Mhe wWolkdsivsd Altéredloffadd tiel uene
was disti]led (atnospherjc pressure, 124 nl) off_to renove cess
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remove inpurities and the Eroduct crystallized on standing (79. 8%
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After stirring the mxture for 2 urs, the organi c phase was washe
wi th | N2¥3(s arsel 30 52c00- Na¢ipaB (mol2H)i on, dried over nagnesi um sul f at e,
and then concentrated under vacuumto give a white solid, after
trituration with ether (405 ng, 37%. Mo 80-81C, 1H NWVR (300 MHz,
CDC13, rotamers) 8 7.93 (m 1H); EXOMPsEIH) ; 7.43-7.37 (m 1H);
4.75-4.60 and 3.70-3.55 (m+ m 1F|§ 3.01 and 2.87 (s + s, 3H);

2 00-1. 244 imgth hexyl-V-methyl-[2.1,3]-benzoxadiazole-S-carboxamide

EXAMPLE 2 Me

N- (4, 4- Di met hyl evel ohenl - N-mret hy1- 12,4, S@izmgadi azol e- 5- car boxami d
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Methylamine, generated by heating a mixture of methylamine hydrochloride (10g) and

15 sodium hydroxide pellets (18g), was condensed (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]-

20  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 HC1 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

25 solid, after crystallization from methyl-t-butyl ether (MTBE)Yhexane (38 mg). Mp = 143-5°C,
'H NMR (300 MHz, CDCl;, rotamers) 8 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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Met hyl am ne, generated by heating a m xture of nethyl am ne
hydrochl ori de (10g) and 15 sodi um hydroxi de pellets (18g), was
condensed (dry ice trap) into a solution of 4,4-

di et hyl cycl ohexanone (1.0 g, 7.9 nmol) in 40 m of nethanol and 20
m of THF. 10% Pd on C (400 ng) was added and the m x was
hydrogenated at room tenperature @®eAMPBIghS. The solids were filtered
of f, and the ntxture concentrated under vacuum This material and
trlethyI: 2l ' : —EATROXTOICK| ) and a

sol ution of [2 1, 3] 20 benzoxadlazole 5- carborylchlorlde (900 ny ,
4.9 mmol), in chi oroform (40 ni), vvasoad@y at room
tion

tenperature. After stirring t m xt ugle f hour, the organic phase
was washed with IN HC1 and c . NSo ion, dried over sodium
sul fate, and concentrated undef= umie yield an oil, which was
purified using silica gel chromatography eluting with
chl or of oAnsbitiby bof BareylahabireNonss- jlk@rbaﬂatwl 1 g ®.8§mmeolpiniTHE @102ht) svaki d,
after c&iftalllzatlon frometh t - hut et her (MIBE)/ hexane (38
i 9040 L EF i P00 T ebsbroomapaRePae. B B mikureiy pred

HZ) for'2 ﬁél-uré slblve n%m.lre \ZafllﬁerY c&‘l"ed(Mh égia)ater én@l?exﬁnéaéS ﬁ‘rﬂﬁi w§s ﬁtﬁi’e§ 30
(n1+ m 1H): 04 and 2. (s + s, 3H 0 ppm 14H) .
EXAMPLE fgllowed by careful addltlon of a solution of sodlum hydrox1de (1 g) in water (4 ml). Celite
N—thhyl oct - 6= oxa o] 5- car bgxam de
sol ution' of a@er’lzyB I mls%oulI i %stzﬁ‘\éﬁr%(ﬁ%ﬂdéhe ﬁlérgfebcg gra%.ét u.uLEed va%‘.ug}s%n?%lftﬁon ortA
THF (40 tri¢thyldmames2 atlpw chloaskdasl (600mi)iwhi Eddedto Q&)resnﬂhebeﬁonéKby‘d Solutitin of
room t enperat ure, the mxture stirred for 2 hours. The m xture

was ther ééanbewzw«tlqu%épet&f’@flclmﬁeﬁ@%% ¢ minal), jn ghkeroformé 0 Mo Aftshied
by car efgyliRAMl hhiQfre ¥ 1 thid bx%QmQPha%QWaH?? tneqrva | ¢ dﬁéﬂﬁg)a]gt'd%n&@&ﬁ:r

&QI
(4 m). (kltevmsade? he m xtufe was tere I'trat
concent Nt sobiionythe auumusﬁp}medsutar@rc-utracted Mthy:hknmfmm (120ml), and the
chlorofor t he resi.due f.0 g%d qutlon

o' 050 Saitbined olabin MR5eR ROR el oA PR T SR b AR o

chl or of Qhﬂ‘m{a@rdﬁh}d oilied gl eiukih g M@thtehs! ﬁﬂel@'ftd!li@(aiﬁ@@O]?Oﬁ]QUg‘ive :i hrﬁlte solid
organi c Ehase was mashge with IN sulfuric acid and conc.

sol utsi oA 1% HrBslds 2RaE R ljgation rf@rrbéef»t a@w&awwftlt«nhév ofle?rho? HoH
m), an@ht\ﬁﬁ%:’,@d?ﬁ@tz”@ﬁc@;r, BARL GO LR, @'élregl gﬁ*ﬁ")@%‘% (m,
graphed 0 gel

sul fate, concentrated under vacuum an nsilic
el uting lmxﬁﬁ@t’rﬁwan@&éﬁét@/(mskanéﬂ@ :3013572@1)1 29 (@itee3H); BN 5 Said ©19%-8.86

(410 ngy rystallization fromdichl oronet hane/ MTBE
= 10 1%@3@{’&{8%@"%‘% W % oocra, rotamers) 8 7.91 (d, 1H, J=
9 3 Hz); 7.82 (s, 1H); 7.47-7. 35 (m 1H); 4.66-4.50 and 3.55-3.40 (m

+ m _1H); 3.05 and 2.91 (s + s, 3&); 2.10-1.55 and 0.99-0.86 (m 8H)
and ¥.40-0.20 ppm (m 4H). 20EXA PLE 4

N-Cyclohexyl-N-methvl-12,1,3]-benzoxadiazole-5-carboxamide

i)
N"-.
N
O: /Jj/u\l
N Me

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
25 stirred at room temperature overnight. The solution was extracted with 1N HCI and conc.
NaHCO; solution, the organic phase dried over magnesium suifate, and concentrated under

vacuum to yield 2.85g of white solid. The solid was dissolved in THF (50 ml), slowly added




N- Cycl ohexyl - N-met hvl - 12, 1, 31- benzoxadi azol e- 5- car boxam de N Ni Ae To
a solution of cyclohexylam ne (4nil, 17.4 mmol) and triethylamne (3
m) in 50 mM of dichloronethane was sl owl y added benzyl chl or of or mat e
(2.4 M, 17.4 nunol) and the m xture 25 stirred at roomtenperature
overni ght. The solution was extracted with IN HC1 and conc. NaHCO3
sol ut i ortp Likigl:d¢t .§9g)iiv ditins etheir (58 anl sl thermirersiheated ol T0AE dor lalmmbr. The

concentrated under vacuumito vyiel . 859 of ite solid, Jhe splid
s i sapPes SRR BengSEhMim o efedyrFiBiafhadne 1 I niF s, BUyS

di et hyl Qidhdraddition 6t ) selGbrt dF ot HydRXNRAS HUn 10 nl GEWhRE. Celifowis addbe
m xture was then cooled with an ice/water bath, hexane (40 m) was

added, faorthsmpirtusg wea fillergl, fabeved brronseniraien wrdepyacarms belp sehtsrRidhe de

5q) | s . .
{71 of eq e rEialh Hhenfiuit €3 PR GToaE R SO Wicd0 adtea
t he 5 rq3ul3]bagzoxedneile sicarbbnyieilbydea(li008g, G3nmibl). Afie sdirixipl the mibsettedowel

50 m | ow dded [ 2, 1, 3] - di | e-5-carbonyl chl ori de
(1. 005,208 HirfGFsc MCE et HHe] NP RC 4B PO RO (e8P Bani
phase Wasaghaifduttitt,hnd Mook AR Gacy OGS Sk O (1HSgR VT

magnesi um sul fate, and concentrated under vacuumto give a white

sol i d (Mmaigiy wagplromgtographed emasiien gahalvBeg wih slororn/ethyljssgtalgdf:1) to

(06" g S R HIE 208 BR8N 2 sl TOMS NI F B, iR o0 ©

Mz, CDGAHz, CDEht 2rearsdrs)dr. 9L (d, dH, 19,3 Bz 7311, )1 H)77.8%736 (m1 H); 4.6-4.45
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N- Cvel opent vl - N-net hv1-12, 1, 31- benzoxadi azol e- 5- earboxanmide 0 ji-) M
The title conpound was prepared from Cid og)ent anone and
[ 2,1, 3] - benzoxadi azol e-5- carbony usi ng the procedures

¢ ; A0 11418 _ NHt .= 246; 1H NMR (300
MHz, CDCI3 2 Sy o PR I & MY B — 7.83 (s, 1H); 20
7.42 (d, IH J=9.3Hz); 5.1-4.9 and 4 15- 5 (m+ m 1H); 2.995 (s,
3H); 2.1-1.40 ppm (m 8H). N /If:s

o N
\N/ Me

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, CDCl3, 2 rotamers) 8 7.91 (d, 1H, J=9.3 Hz); 7.83 (s, 1H);

20 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-Cyclobutvi-N-methyl-[2.1.31-benzoxadiazole-5-carboxamide

L7
/N‘-~ N
O\ ’QAI
N Me

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

25

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

=51-2°C, LC-MS, MH" =232; '"H NMR (300 MHz, CDCls, 2 rotamers) 8 7.91 (d, 1H, I =
37



EXAMPLE 6 N-Cvel obutvl -N-nethyl-12,1, 31- benzoxadi azol e- 5- ear boxam de
25 The title conpound was prepared from cycl obutyl am ne

hydrochl oride and [ 2, 1, 3] - benzoxadi azol e-5-carbonyl chl ori de
according to the procedures described for Exanple 4. M = 51-2C,

LC- M5, MH = 232; 11-1 NWMR (300 MHz, CDCI 3, 2 rotaners) 87.91 (d, 1H,
J = 9.90Hz);77.81. UH)S7.42K,;1H] ] 42.4Hb); L1H4.9and 49550423 (m 5.1 4193400 (s,
4. 35-4. (g1+ q%)lllﬁﬁ . 110 (s, 3H); 2.40-1.40 ppm (m 6H). EXAMPLE
7 5N t HASLA PR . henzoxadi azol e- 5- carboxanide le-Cl < To a
solution of cyclohexylamne (1 m) and triethylamne (1.7 m) in

di chl oronet hane (20 m ) was added a sol ution of

[ 2, 1, 3] - benzoxadi azol e- 5- car bony| dERXAMBE 7730 ng, 4 mol) in

di chl or - Af Stid i the m xture for 1 hour, the
organ§|)c R ARE 1 B bens ¥ BlapGleis far Bl 8eonc. NaHCOB sol uti on,
dried over magnesium sul fate, and concegtra under vacuum The
residue was triturated with ether to giye te solid (265 ny,
yield = 27%. M = 172-173C, 1H, ~"CDC13) 5 8.15 (s, 1H),
7.90 (d, 1H, J= 9.0 Hz); 7.82 @, .0 Mz, 1H); 6.09 ("s", NH, 1H),
4.05-3.97 (m 1H) and 2.09-1.18 %pn1 m 10H). 15EXAMPLES

N- Cycl op&it shtiof-of cydtotk PARNAAH AP LET eIl 7R in dichloromethane (20

ml) was added a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (730 mg, 4 mmol) in

dichloromethane (10 ml). After stirring the mixture for 1 hour, the organic phase was washed
10 with IN HCI and conc. NaHCO; solution, dried over magnesium sulfate, and concentrated
under vacuum. The residue was triturated with ether to give a white solid (265 mg, yield =
27%). Mp = 172-173"C, '"H NMR (300 MHz, CDCl3) 5 8.15 (s, 1H), 7.90 (d, 1H, J= 9.0 Hz);
7.82 (d, J= 9.0 Hz, 1H); 6.09 (*'s”, NH, 1H), 4.05-3.97 (m, 1H) and 2.09-1.18 ppm (m, 10H).

15 EXAMPLE 8

N-Cyvclopentyl-[2,1,3]-benzoxadiazole-5-carboxamide

(LAO
N

= N
SO

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, 14,

20 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-Cvyclobutyl-[2.1.3]-benzoxadiazole-5-carboxamide

Nj@iﬂ

;= N
0] |
A H

25

The title compound was prepared from cyclobutylamine using the procedure described for




0 This compound was prepared from cycl opentyl am ne using the
procedure described for Exanple 7. My 169-170C, NVR (300 MHz, CDC13)
58.17-8.14 (m 1H), 7.90 (dd, 1H, 20 J= 9.0 and 0.6 Hz); 7.81 (dd,
1=9.0 and 0.9 Hz, 1H); 6.25 Cs", NH, 1H), 4.50-4.35 (m 1H) and
2.16-1.45 ppm (m 8H). EXAMPLE 9

N- Oycl otisambid 2 Mp:3T5086XGXHNMR (B0 BHzat DA Hi8R0-8.17 @5 1£D), 7.8 aldpl-e

de!vpéa. gfgi‘%i?gg@z%w?ﬁﬁg‘g]% @Wﬁi 13{,)365& g‘ss’(}ﬁ-lf_ﬁ%), %.ﬁ&-;zt.sé:(%g 1H)

("s", NHndbHo.1.40 npf (M 1H) and 2.50-1.60 ppm (m 6H).
EXAMPLE 10 and D(ilgl\/rléﬁlg 11
N- (ci s-4- Cvanocycl ohexvn-N-net hyl -12, 1, 31- benzoxadi azol e-5- car boxam d

e and

5 . .
N- Or at zs- 4- cyanocycl ohexvn- N-net hyl [ 2, 1, 31- benzoxadi azol e- 5- car boxam
de OCN EXAMPLE 10 and EXAMPLE 11

N-(cis-4-Cyanocyclohexyl}-V-methyl-[2.1.3]-benzoxadiazole-5-carboxamide and

N-(trans-4-cyanocvclohexyl)-N-methvyl-[2.1.3]-benzoxadiazole-5-carboxamide

CN
CN E j"‘
N /N"'--.
OI = | 0\ ’D)thﬁe
\N/ Me N

10 f-Butyl methyl-(4-oxocyclohexyl)carbamate (4.54 g, 20 mmol) and toluenesulphonylmethyl

isocyanide (5.07g, 26 mmol) were dissolved in dry tetrahydrofuran (100ml) and cooled to
0°C. Potassium tert-butoxide (5.16 g, 46 mmol) was added slowly and the mixture was
allowed to warm to 20°C and stir for 3 hours. The reaction mixture was evaporated to dryness
and partitioned between ethyl acetate (150ml) and water (50ml). The organic layer was

15 separated, dried over magnesium sulfate and evaporated. The crude product was
chromatographed on a silica gel eluting with ethyl acetate/hexane (66:34) to give 1.43g of

tert-butyl methyl-(4-cyanocyclohexyl)carbamate.

¢-Butyl methyl-(4-cyanocyclohexyl)carbamate (710 mg, 3 mmol) was dissolved in

20 dichloromethane (20ml) and trifluoroacetic acid (3mli) 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 NEt; (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

25 organic phase was washed with 1N 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,
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CN :0 t-Butyl nethyl-(4-oxocycl ohexyftearbamate (4.54 g, 20 mmol)
and tol uenesul phonyl et hyl isocyanide (5.07g, 26 mmol) were di ssol ved
in dry tetrahydrofuran (100m) and cooled to OC Potassium
tert-butoxide (5.16 g, 46 mol) was added slowy and the m xture was
allowed to warmto 20C and stir for 3 hours. The reaction m xture was
evapor at &th, 7.2 i, yaosHaNnd)pasi-4isoanéd d.sbat4gema 3etshy R0 an.SHtaad 2H0NH)
and water (50nml). The organic |ayer was 15 separated, dried over
nagnesidﬁWkGP Je and evaporated. The crude product was

chr omat [ ' t : exane
(66: 34) O‘?{gq’gé}\@,g"%?ﬁ”%’é# h{e 1t clljctﬁi‘;i&lb ROm¥h {280 Wenh8hiE 5348

met hyl - (c4rboyamsleyels obmmﬂ)aeamthamld after Bystyllization from diethyl ether (180 mg).

20, P SHRPrEtE (B G VAR FPty saeabirs 2B 1ty s BScnEh.

The sol vient 7 wagd, g% 8POAL zﬂéé 845 %@9@0&40%@ 313, 804@n,V92B and 2.50-1.40
re-di ssolved in a 4N HEL m ) solution in di oxane and the sol vent

evapor atrem (nhi8Eh| oronethane (30 M) and NEt3 (2 mM) were added to the
resi due followed by a solution of

[ 2,1, 3] - benzoxadi azol e- 5- carbonylchloride (548 ng, 3 mol) in

di chl oronmet hane (10 nl). After st Q@QLEH. m xture for 1 hour at
room tenper. _ 2 i C A , and
conc. oh,—of ret-o foisia HSt+ ST entrated

under vacuum The material was purified.on bllca gel col um

eluting with ethyl acetate/chloroform(jL: 1) tojgive 170 ng of
‘Nrgz;i%xadlazole - car boxam d

ar NeSoner. Mp = 222-223C, 11-1

N (ci s-4-cyanocycl ohexyl ) - Nret hj
e as a white solid and as the Pesg
NNR (300 MHz, CDCl 3, rotaners) i (d,""1H, J= 9.0 Hz); 7.85 (s,
80
( m 5H) %ﬁeﬁéﬂgtﬂ%ﬁ %nglaluﬁ b%%tingé_x@&tul}e épmg‘tﬂglagfmﬁa%yaroégloﬁﬁg(l%gi'gldz
sodinm hydroxide pellets (18g), was condensed (dry ice trap) into a solution of tetrahydro-4H-
pyran-4-one (1.0 g, 10 mmol) in methanol (50 ml). 10% Pd on C (350 mg) was added and the

15 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. Afier stirring the reaction mixture for
30 minutes, the organic phase was extracted with 100 ml of water and sulfuric acid (= pH 2)

20 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,

25 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-D1-Methyl-N-tetrahydro-2 H-pyran-4-yl-[2.1.3]-benzoxadiazole-5-carboxamide




The nore pol ar

N- Or ans- 4- cyanocycl ohexyl ) - N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5-

car boxam de was obtained as a white solid after crystallization from
di ethyl ether (180 ng). 5 Mp = 180-181C, 1H NWR (300 MHz, CDC13,
rotamers) 8 7.93 (d, 1H, J= 8.7 Hz); 7.83 (s, 1H), 7.42 (d, J= 8.7
Hz, 1H); 4.60-4.45 and 3.60-3.40 and %Oiﬁ (m 5H) and 2.50-1.40

ppm(m 8H). EXAMPLE 12 io0
N- Met hyl - N-t et r al mi r o- 2H pyr aniN4 B Y enzoxadi azol e- 5- car boxam

ide Methyl anine, generated b§\ ha :{{;Dm' xture of nethyl am ne
hydrochl ori'de (10g) and sodi umhydroxi de pellets (18g), was condensed

(dry ic | i - : 1.0 g, 10
ol ) e rekaaft Papraet 4Bk b e R MR T BN (2 BRI ne 15
M xt ur e metbylhmihecgeé retabyliratHepom-¢-enpdiatu68-1661C, 7HhOUR £300TMelzs 6DCs
were filtered aQff_ an e filtrat ncentrat ed under vacuum _The
Fesi due Mgt S L Trpo o f af B o A o Atk 7 s
and a; sof 23 99 (Af+ h2sH) A PERNZQ%AALAZEN €- 5- car bonyl chl oride (500ny
2.73 mmol) in chloroform (10 m(%'}s was added slowy. After stirring the
reaction mxture for 30 mnutes, the organic phase was extracted with
100 M of water and sul furic aci dE )1 20 and t he agqueous phase
re-extracted with chloroform (100—%1\-8—% t=d over nagnesi um sul f at e,
and conQeTetailndro2depyraacviing2,0.30bukzoRadigidle-5-taebdxaihide pr oduct was
purified by silica gel chromatography eluting ethyl acetate/hexane
(75:25) and chl orof ornf acetone (85:15)0torQiWe the title product as a
white solid after crystallizatiyn QA€ | f/acetate. M = 160-2C,
LC-MS, MH = 262; 1H NMR (300 WHz, 13N 2 Totaners) 5 7.93 (d, 1H, J
= 9.0 Hz); 7.84 (s, 251H); 7.4%™ H, HJ=9. OHz); 4.90-4.70 and

) + . . } _
éXi(l\)/Fﬂ?i Elﬁoglclxrpure ortn}lyc15r|<;|))()’/lanzli'n<93 %Z(dr(ogﬁlor%.!l_g CS.S%Q)% sc:)Ld il?m %antg ?%564 gISDa.nd tetrahydro-
N-11/1- Wﬁ}ﬁﬁﬁ-h‘-‘oﬁ@“ 2nodhReB améér@ojrmﬁ %a}re?ﬂlmélﬁﬂé%fgﬂi. %59&&{@%% b
oxam de e conpound was prepared accofding to the procedure tor
Exanpl e filigrefrodfand3he sodveny tvappratedafibe emiainatpyrdateria as yuspanded gm&00 pok

165- 166 00 , 2 t 8.,7.93.(d, 1H = 0.
o) 7. o PR e, 5! oSGl et o lerbpafor
(m + m hot) Taoooledlmikiire pREYGeRcheHith E)ANGLiEm I droxide solution, celite was

15 added, and the solids were filtered off. The solvent was evaporated and the residue re-

dissolved in dichloromethane (10 ml) and triethylamine (1 m!). 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 1N HCI (100 ml) and NaHCQO; (100 ml) solution and the aqueous re-extracted with

20  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;) 6 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 (i, 2H).

25

EXAMPLE 15

N-(Tetrahydro-2H-pyran-3-yl)-[2.1.3]-benzoxadiazole-5-carboxamide

4



N- ( Tetrahydro- 2H pyran-4-v1)-12, 1, 31- benzoxadi azol e- 5- car boxam de a
A m xture of hydroxylam ne hydrochloride (5.56g), sodium acetate
(6.56g) and tetrahydrod4H pyran-4-one (4 g, 40 nmmol) in ethanol (100
m) was refluxed over night. The solids were filtered off and the

sol vent evaporated. The remaining material was suspended in 100 m of
dry THF and decanted. LiAlH4 (6.079) \as Wy added and the m xture
was refluxed for 1 hour. The cool ed xt yre lwas quenched with 10%
sodi um hydr oxi de sol ution, celM (Y 8@d, and the solids were
filtered off. The sol vent wa$ at ¢d and the residue re-

di ssol ved in dichloronmethane (10 m) and triethylamne (1 m). This
m Xt ur e M@BetthQdvb\p FRpkaeE 3 tyh)- [a 153 vehidxadiafole- 5-carboxam1de was pre ared from 3-

[ 2,1, 3] - benzoxadi azol e- 5-carbonyl chl oride (365 2.0 nuno i

di chl or GRIpegRhYdmpYTp PY%rﬁehlg&lderqné&2 é@]wb@eﬁ?ﬂcwﬁ@r%rm@wwor@c@ﬁlng%

m xture was N b ﬁﬁ,QO on
and the aqug%?g%bggﬁ'gg e % w t 6 di c or orret %66&%%@ %‘I‘%h
conbi hedd. Ur @ariit)s7?. Aktdd, th Jerd9@\aed Or9eldm) 3 R4 0dds lm-I;‘h-tQaO aschtl2 dbapoeTi-6.40 ed

d .0 = .204- 20
incst BB BRI 1 SO 0Tl 047285209, L1110
Hz): 7.82 (dd, 1H, 5=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)_XAMMN@LE 15
- , OhcaRrboNAg de

prepared from 3- anlnotetrahydropyra h hIorlde and

[ 2,1, 3] - benzoxadi azol e- 5- carbonylchl ride u |ng t he procedure
descrl bed for Exanple 7. NVR (300 MHz, CDC13) 8
8.24- 5 8.10 (m 1H), 793( JMeQOand 0.9 Hz); 7.84 (dd,

1H, %= 9.0 and 1.2 Hz); 6.70- 60(m NH, 1H); 4.24-4.22 (m 1H),

ExiE/P EE@@(i(dteahyﬂrB-szjrrahﬁ})xz Q;B]-lbplﬁﬂo&ﬁﬂlaﬁﬂr@-s carboxamide (371 mg, 1.5 mmol)

N- Met hyl“’aﬂéfi‘%ﬂdrtaﬁﬂﬁp&nsﬁ?- Hhapdiymbydrda (216 mg; O mapold insdry PMF &3 ml)e follgwed m

ide 0: Mg methyl iodide (1.0 ml) and the mixture was stirred at 20°C for 1 hour. The solvent was

evaporated under vacuum, dichloromethane (30ml) was added and the organic phase was

15 washed with 1N HCI (100 ml) and NaHCOj solution (100 ml). The aqueous was 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, CDCl3) § 7.93 (d, 1H, ] = 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).

20

EXAMPLE 17

N-Ethvl-NV-tetrahydro-2H-pyran-4-yi-[2.1.3]-benzoxadiazole-5-carboxamide

To a solution of tetrahydro-4H-pyran-4-one (1.0 g, 10 mmol) in methanol (60 ml) was added
25 ethylamine hydrochloride (815mg, 10mmol), 1 ml of NEt3;, and 10% Pd on C (350 mg). The



10 N-(Tetrahydro-2H pyran-3-yl1)[ 2,1, 3] - benzoxadi azol e -5-car boxam de
(371 mg, 1 5 mol) was added to a suspension of sodium hydride (216

mg, 9 mmol) in dry DMV (5 m), followed by nethyl iodide (1.0 m) and
the m xture was stirred at 20C for 1 hour. The sol vent was evapor at ed
under vacuum di chl oronet hane (30mL) was added and t he organi c phase
was 15 washweelwas byrirdgdnkied a{ 100G tmhpera:nrtd\AaH@glﬁ(i;&)hQurS)o?ﬁhe( s0igs wiede. The

it ea. oVt gt vt oDt bdleainaer bR e
the tit |cﬁss§ﬂ€@ﬁﬂ!)ﬂ’qr@ﬁmﬁ Whﬂ(fa:@%t?ﬁfﬁb aﬁdsgdxatwnaiﬂ 203 bﬁhodacﬁaztayé-s-

et her (186 ny [) : 134-135 93 (d, 1H
= 9. O SPEbpnylghlgrdg ¢00me) 3.2y mawl)ia chlmforylt( 19 n@l) o) add&d ?l.wéy Zditer phirring

LE@%&&R th bt A8V a8 whrich with WRER @60 o) dnd 1280, (& pH 2) and NaHCO;

N- Et hyI -shlutien (kﬂ@ynﬂt) dFl@qummaéeMac[ea Wi th3dhl dyeforro X Bl mP) @hé tHs-combinest an
de &)%djl tet drotét %/ an- 4- e%l.o g, 10

rmDI ) r?‘%é‘f‘}fié‘ﬁ’é? i ‘“E%a % ”FE@ "r%"‘h“é” Yo¥ht'hri de

( 815”9 CHobmmbo draphy ¢H sibida gﬁE’&IﬁtanWﬂh Y ﬁdta@heﬁa&eﬁ5&2&]}énd chivgofofth Xt ur e

was hydrogenated at room.te ture over njght (18 hours). The
sol i ds VRFEEIE(FY B etrve yidissaldnliss crselizatém fop d@w?aﬁhar (éa%ﬁashtl\fi%féel

undet, v €Sy e‘IY‘ﬁfﬂf 7 )y 2
NEtB‘O(Za‘n?’)LEEar]%@a sol u??on o} gﬁ?%}}ffgi&(g%%l azo %Hﬂéug ﬁil = §|6HZ)
car bonyl7cil (e,r]I-@e’/‘@&OdmgI 139.28z)do b M.45mand Al I6r HPamd 3. 1B 3 86 \mwas ‘addéd);
slowy stlrrl 5for 0.5h, the m xture was washed with water
(100 rﬂ)ZAd ‘?—IE@E)& ( H 2) and NaHCO3 solution (100 ml). The aqueous
was extracted with chloroform (100 ml) and the conbi ned organics were
dried over MgSH4 and concentrated under vacuumto give an oil.

Chr omat ography on silica gel elutEX4MPERIZthy| acet at e/ hexane

75: 25 , A lid aft
f:ryst%al) 10 BRLR-A- A - L ROGod A0 3-cabbiariidle 30305 oa4C,erLC-I\/S,

M-1 = 276; II-1 NVMR (300 MHz, CDC13, 2 r rs) 87.93 (d, 1H, J =
9.0 Hz); 7.80 (s, 1H); 7.38 (d, 1H J3p. 4.75-4.45 and 4. 15-3.90

@?m 7H). EXAMPLE 18 is
5-car boxam de N

and 3.75-3.05 (m+ m+ m 7H) ;2 .

N Cycl oheryl - N-etlwl42, 1, 31- bengs
The title compound was prepared from ethylamine hydrochloride and cyclohexanone 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, CDCl;, 2

20 rotamers) 6 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).

EXAMPLE 19
N-(Cyclohexylmethyl)-N-methyl-[2.1,3]-benzoxadiazole-5-carboxamide
O

IN“"-- N
2
25 N

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) 6 7.94-7.78 (m, 2H); 7.48-7.38 (m, 1H); 3.43 +
43



LMe The title conmpound was prepared from et hyl am ne hydrochl ori de
and cycl ohexanone using the procedures described for Exanple 17.
After silica gel chromatography the product was isolated as a white
solid. M = 51-2C, LCGM5, Me = 274; NWR (300 MHz, CDC13, 2 20
rotamers) 8 7.91 (d, 1H, J = 9.0 Hz); 7.78 (s, 1H); 7.76 (d, 1H,
JE>:<2 M(:)) EZE )3;i 19@1(d4d,4313); andand 591 (3+ 2, JHR £:9091.53Hhd 1 47909 0and9. TBPOB T ppmIsH) m
N (Cycl ohBxyiet hv11- N-met hyl - 12, 1, 31- benzoxadi azol e- 5- car boxani de 0
CC] 25 The title conmpound was prepared from cycl ohexyl-4-nmet hyl am ne
usi ng the nmethods described for Exanple 4 and was isolated as a white
solid. M = 71-2C, LC—I\/B M = 27E KMPEEBWR (300 MHz, CDC13, 2

. X ; 3.43 + 3.16 (d+d,
8 47-0.95 and 0.73-0.57

ppm(m+ m+ m llH) EXAVPLE 20 5
N- Benzyl - N-net hyl - 12, 1, 31- benzoxadi azol ear boxam de Me Prepared

from N-benzyl - N- et hyI am ne and o
[2,1,3]-benzoxadiazole-5-carboq¥IchIor de Jaccording to the procedure
previ ously descri bed. ;o N

N- Benzyl - N- et hy142, 1, 3] - benz Sxae ol eSmecar boxarm de was i sol ated as

a white solid. Mp = 105-106C, LC M5, M1+ = 268; 1H NWR
Prepared from N-benzyl-N-methylamine and [2,1,3]-benzoxadiazole-5-carbonylchloride

according to the procedure previously described. N-Benzyl-N-methyl-[2,1,3]-benzoxadiazole-
5-carboxamide was isolated as a white solid. Mp = 105-106"C, LC-MS, MH" = 268; 'H NMR

10 (300 MHz, CDClI;3, 2 rotamers) & 7.96-7.86 (m, 1H); 7.90 (d, 1H, J = 9.6Hz); 7.43-7.30 (m,
5H); 7.19—-7.13 (m, 1H); 4.78 + 4.56 (s +s, 2H); 3.11 and 2.94 ppm (s + s, 3H).

EXAMPLE 21
N-Methyl-V-(tetrahvdrofuran-2-ylmethyl)-[2,1.3]-benzoxadiazole-5-carboxamide

/N‘-- N O
0‘ — I\I/le
s N

Prepared by N-methylation of the product of the reaction of tetrahydrofuran-2-methylamine

and [2,1,3]-benzoxadiazole-5-carbonyichloride 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, CDCls, 2

20 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-V-pyridin-3-yI-12,1,3]-benzoxadiazole-5-carboxamide




0 (300 MHz, CDC13, 2 rotaners) 8 7.96-7.86 (m 1H); 7.90 (d, 1H, J =
9.6Hz); 7.43-7.30 (m 5H); 7.19 - 7.13 (m 1H); 4.78 + 4.56 (s + s,
2H); 3.11 and 2.94 ppm (s + s, 3H).

EXAMPLE 21

N-Met hyl - N-(tetrahydrof uran-2-yl met hy0-12, 1, 31- benzoxadi azol e- 5- car bo
xam de N i0) Me 15p. Prepared by I\I—rre(shyl n of the product of the
reaction of tetrahydrofuran-2-nethyl anjne |[andl
[ 2,1, 3] - benzoxadi azol e- 5- car bo Bescribed for the
preparation of Exanples 7 and9lg. o
N- Met hyl - N- (t et r ahydr of ur an- 2- Y} net¥hy1) [h& 1, 31- benzoxadi azol e- 5-car bo
xam de I n{m@q
(300 M_Iz\ﬁt?pég%ﬂlnﬂﬁ @daérgﬁo%ﬂgﬁ%?lgﬁ‘lg é}% 3 E%rhcntﬁ%r&@dur@@:’ﬁ%c%%% %‘oxi—l%?é( H

| H) 4. IENVBHRA-N-pyridit-p:y1-82, LS]—QMO&dmotesS earboxaBifle was igdated 26a yadlew( ail.

N Nty 1Ay P8 725 SENDRA0GMFIZ CRGAS 4 6. Wik RS 39 (0, 183

gr epay gd=di ]g o), Bram rlm,w 7RI SHUFEDH; NS 198 aH, Verg AhnddZ. OERIW BYd, 1H, J
escri be or

N- Met hyl= W@y?ﬂﬂ(drapﬁylfﬂ Aangd4-ER); 308 #PEIA8I B16- car boxani de was

I solated as a yellowoil. LCM5, Mr = 255; NWR (300 MHz, CDCI 3) 5
8.44 (d, 1H, J = 4.8 Hz); 8.39 (d, 1H, J 5= 2.1 Hz); 7.74(3, 1H);
7.72 (d, 111, J = 9Hz); 7.51 (dd EXAMPIE238.4 and 2.1 Hz); 7.35 (d,

1H J = e) 727 (dd, 1H §4and48Hz) 3.56 ppm (s, 3H).
EXANVPLE thyl Iy zol e- 5- car boxani de 10

D)L@

Prepared from N-methylaniline and [2,1,3]-benzoxadiazole-5-carbonyichloride using the

procedure described for Example 7. N-Methyl-N-phenyl-[2,1,3]-benzoxadiazole-5-
carboxamide was isolated as a yellow oil. LC-MS, MH" = 254; 'H NMR (300 MHz, CDCl;) 6
7.74 (s, 1H); 7.64 (d, 1H, ] = 9.6 Hz); 7.34(d, 1H, J = 9.6 Hz); 7.29-7.09 (m, 5H); 3.54 ppm

15 (s, 3H).

EXAMPLE 24
N-Cvclopropyl-/V-tetrahvdro-2H-pvran-4-yl-[2.1,3]-benzoxadiazole-5-carboxamide

O
o)
A
A

20 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, CDCl3) 5 7.91 (t, 1H, J = 1.0 and 1.0 Hz, 1H); 7.76 (dd,J=92
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);
25 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



Prepared from N-net hyl ani |l i ne and

[ 2,1, 3] - benzoxadi azol e-5-carbonyl chl ori de using the procedure

descri bed for Exanple 7. N Methyl-N-phenyl-[2, 1, 3]-benzoxadi azol e- 5-

carboxam de was isolated as a yellow oil. LG M5 M-1+ = 254; |FINWR

(300 MHz, CDC13) 8 7.74 (s, 1H); 7.64 (d, 1H J = 9.6 Hz); 7.34(d,

1H, J = S$nb(hizdH). 7. 29-7.09 (m 5H); 3.54 ppm 15(s, 3H). EXAMPLE 24

N- Cycl opropyl - N-t et rahvdr o- 2H pyran-4-yl1-12, 1, 31- benzoxadi azol e- 5- car

boxam de \ 20 '

N-Cycl opropyl - N-t et rahydr o- 2H pyr a&-4v¥BLE 25, 3] benzoxadi azol e- 5- car bo

xam de was prepared fromtetrahydﬂ'ﬂ-_w_rén one and

cycl opr oylletirahpdra e -y £ 2 ENFOXA fialzel

was i sol girbekanside vvhlte solid. I\/p 108- 109C, LC—IVB I\/[L1+ -- 288;

IFINI\/R(BOOM—IZ CDC13) 37.91 (t, 1H,OJ ~g and 1.0 Hz, 1H); 7.76
; d | J =

(dd, J = 9.2 and 1.0 Hz, | 9.2 and 1.0 Hz, 1H):

450439(m 1H); 4.11-4.06 Mwy 2R ©3.49 (in, 2H); 2.70-2.60
(m 1H); 2.28-2.12 (m 2H); % 5(ln 2H) 0.75-0.53 45 ppm (m
4H). EXAVPLE 25

The title compound was prepared from tetrahydro—4H—pyran—4-one and 2,2,2-
triﬂuorocthylarnin'e using the procedures described for Example 17 and was isolated as a
white solid. Mp = 134-135°C, LC-MS, MH" = 330; '"H NMR (300 MHz, CDCl;) 8 7.79 (dd, J

10 =9.2and 1.0 Hz, 1H); 7.91-7.85 (m, 1H); 7.40 (dd, ] = 9.2 and 1.0 Hz, 1H); 4.20-3.85 (m,
5H); 3.35-3.15 (m, 2H); 2.02-1.65 ppm (m, 4H).

EXAMPLE 26

tert-Butvl-4-[(J2.1.3]-benzoxadiazol-3-ylearbonyl)(methylamino]piperidine-1-
15  carboxylate

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

20 hydrogenated at room temperature for 18 hours. The solids were filtered off, washed with
methanol (20 mi) 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 ih,
the organic phase was washed with water (100 ml) and H2SO4 (= pH 2) and NaHCO;

25  solution (100 ml). The aqueous was extracted with chloroform (100 ml), the organics
combined, dried (MgSQ4) 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-



N Tetrahydr o- 2H pyran-4-yl-N-(2,2,2-trifluoroethyl)-[2,1, 31- benzoxadi
azol e-5- 5 carboxam de 0, The title conpound was prepared from

t et rahydr o- 4H pyran-4-one and 2,2,2- trifluoroethylam ne using the
procedures described for Exanple 17 and was isolated as a white
solid. Mp = 134-135C, LC M5 MN = 330; IFINWR (300 MHz, CDC13) 67.79
(dd, J imo%c 9;,(21\@81@411*936!2, 'HJIEMR(Zo@MHz 8.53((1;)15 7193)(;.1 ﬁ@@) I(IﬂdH)J?'EtI& 2
and 1.0 ; 20- 3. I—(|))335 15((m 2H) ; 216510
(m 4H). IPE)XA@KQJ%SJOHZ lH) 480-34 (m, 5H); 3.10-2.85 {m, 3H); 1.90- 1 60 (m, 4H); 1.47
tert- BUt@Hn 462, 1, 31- benzoxadi azol - 5-yl carbonyl ) (et hyl ) am nol pi peri
di ne- 1- ar oxyI ate 0 O:Me Methylam ne (generated by heating a

m xt ure of | Og of nethyl am ne hydrochl ori de and 18g of sodi um

hydr oxi de) was condensed into a sgQlu |8 of. Boc- 4-pi peridone (3.5 g,
17.6 tmol ) in methanol (30 m) anm-ggﬁ—ml . 10% Pd on C (600 ng)
was addednaafviNGi i ei%iaa&eaalse&r@&xahﬂeénﬁwmaﬂahaé e for

edHaw Tt h nmet hanol (20 ml)
and concentrated under vacuum The re| du BHSkol ved in
chloroform (50 m) and NEt3 (4Ngd 1d ution of

N
[ 2, 1, 3] - benzoxadi azol e- 5- car bQny. orlgg (2.1 g, 11.5 mol) in
dICh| oromet hane (20 m) was adWed After stirring the mxture

e R L %*%%%??Mﬁﬂm%ﬁ%g&@?&ﬁ%& AP LBt (1
chl or of dit Bg(3LEHmmo}), wishitssolvgdim 011$Dr0fbf’d)l(3iéﬁll) add ITEA (B MUYP®4y adated and the
concentra.t d under vacuumito |ve he crude roduct

pur 11 e QPG VAT Srel 3 O AR By Dais TG ek pappenated inder
acet at e/peangd HOrBflue 4ak @@scﬂ'&b\i ih GhIBOSmBA(30MhI) @th&i?:’l (ﬂ) Iﬁgtaﬁdi conc, HCI

crystalllzatlonfromMI'BE/hexane (3.14 9). M = M5, nrr
361 1HRNR The gux tie v ascpaesiratgd wndes ve@umJto NG, a@okﬁ thamys wrfshsdtw(ltb a

L4 7. 48k orkfortyfy Hinardt i g8t 0o AP b b0 85 0B M
NMR (300 MHz, DMSO) & 9.04-8.78 (m, 2H); 8.20-8.05 (m, 2H); 7.62-7.52 (m, 1H); 4.70-
15 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-methyipiperidin-4-yD)-[2,1,3]-benzoxadiazole-5-carboxamide

Me
IN“'-- N
O\ . |
N Me

20 Prepared by N-methylation of N-methyl-N-piperidin-4-y1-[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, CDCly) 6 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).
25
EXAMPLE 29
N-(1-Acetvlpiperidin-4-yl)-/Y-methyl-[2.1.3]-benzoxadiazole-5-carboxamide

47



5EXAMPLE 27

N- Met hyl - N-pi neridin-4-y1-12, 1, 31- benzoxadi azol e- 5- car boxam de.

Hydr ochl oride N *HC
tert-Butyl-4-[([2,1, 3]-benzoxadi azol - 5-yl carbonyl ) ( met hypam no) Thi per
i di ne-1-carboxylate (1.2g, 3.33 mvl) was dissolved in chloroform (30
m) and TFA (3 m) was added and the it) mxt®re was stirred at room
tenperature for 2 hours. The m xture_was ncenf,; at ed under vacuum
and the residue was di ssolved in chl grof rn#(SO m) ethanol (30 m)
and conc. HCl1 (1 ml). The m xW G trated under vacuumto
give a solid that was washedw. ni%%ure of chl oroform ethanol
and THF to yield an off whiteNsord (9 nmg). Mp >260C, Ili NWMR (300

111} ; 4 g e ad Y ueobay oSl uRienlo (0 4 9

2. 20- 1. 86mpl)Wak Bhspéidded in chloroform (50 ml), and acetic anhydride (2 ml) afiK@MilyErdi8e

N- Met hyl - N- a- met hy| pi peri di n-4-v1H2, 1, 31- benzoxadi azol e- 5- car boxam de
Me O 4 ?6)’%_ ‘g@erﬁpwgﬁw L ;l}gﬂ'mgg}rureT was washed with water (100. ml) and
N-methyly Mg@e 119) BadmyHES, doldlic 55%??‘11@%@6&3’»555' &gﬁ&g&@ﬁhde as

a | ol1d after

described fo an% e 16 and |safa ed as ge s
cryst al Ichioafoom (Fx166md} 4ngl thercentined ordardds| dored fiefigh@mnend kpncen@8eOinder

LC- M5, NH+ = 2¢5. 2. . NVR (.30 ... CDC. 8 .7.28-7..20 ( ; 6.6
(a " = e ghe bl biRedb i tel fhoma e ny aifime Yo il el
(m  14Hxhlo2Z&orm/methanol (50:45:5) to give a white solid after criéfINPitfon Z9m ethyt acetate/
N-(1- Acet¥l Bi peri di n-4-vl)4V- net hyl - [HZ 1, 31- benzoxadi azol e- 5- car boxam
i de MTBE/hexane (470 mg). Mp = 173-175°C, "H NMR (300 MHz, CDCls} 6 7.93 (d, ] = 9.0

10 Hg, 1H); 7.85 (s, 1H); 7.42 (d, J = 9.0 Hz, 1H); 4.90-4.70 and 4.05-3.80 (m, SH); 2.89 (sb,

3H); 2.13 (sb, 3H), 1.95-1.60 ppm (m, 4H).

EXAMPLE 30

N-(1-Formylpiperidin-4-yl)-V-methyl-[2.1.3]-benzoxadiazole-5-carboxamide

%
i Q )
/N‘\- N
o\ ﬁ I
N Me

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,
20 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
(MgSQy), 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, CDCl3) & 8.05 (s, 1H), 7.93 (d, ] = 9.3 Hz, 1H); 7.86 (s, 1H); 742 (d, J =
25 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).



N- Met hyl - N- pi peridin-4-y1[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

hydrochl ori de (0.58g, 1.9 mmol) was suspended in chloroform (50 m),

and acetic anhydride (2 m) and triethylamne (4 m), were added.

After stirring for Ih, the mxture was washed with water (100 m ) and

5 H2SO4 (4 pH 2) and NaHCO3 sol ution (100 m). The aqueous was

extracted with chI orof orm (2x100 @mmnnmhe combi ned or ganl cs dried
: de

( '\/9804) oxad l %olg-grcarf)oxamIXe

chl oroforrdrrethanol (50 45 5) to gl ve a whlt@ oI d after
crystalllzatlon fromethyl acetate/ NH'BE/A’@? “f 470

N\

. M =
173-175C, 'H NWR (300 MHz, CDC13) 57.893 ( 9.0 10 Hz 1H); 7.85
(s, 1H); 7.42 (d, J = 9.0 Hz, ﬂl' 304 nd 4 05380(m5|—|)
2.89 (sb, 3H); 2.13 (sb, 3H),0 GOIéapm(m 4H)
EXAMPLE 30

N-(1- Fo M@&)&% bi%%u‘?% 41@[2 '}Fsﬁr%%ﬁ%&aélgz&e FLRRNERR Y 8% 3hisrids (LI

ide 0)
N- Met hy Imbelp wae susgetded 4ty dhlpd fokm3([70 hen e cihplamire-(3 ndpwhoxdled d4 solution

hyd hli d 0. e 1) ded [ f
O SR of Btsthane AHETHSHUa Qb TGN I GelerodeTEed] O s aRtieCangind
formc agifhd Jvamﬂrrc@@gz@@%f @h&ntbqurxm@w(a;wmedm vl (66 thif é?{d }Ls@q

at roomtenperature and then slowy added to the suspension.
stirring=hd 2rard NaBCOgsolution @0 ml) anthe naushesirevdxtracted with d(cm@ombt)lamd

H2SO4 ( 2 d Na solution (1 The

ext ract Qa0 TG PP EITHo TR Eb T dred AMERRE: ERRIA P ghAcEum, gl dhe
driegh ( wﬁﬁ@ﬂ»}oduemmhlfaa of aunﬁegemmumlutmgdwﬂumbﬁlbmhd@bﬁns VTHE 88 EY)
chromat ogr aphy, .eluting wth ethyl acetate/chlorof orm netha

(50: 45; %9 give a gihits caysiglinepradict, glitgrsstaligation fom MEBEfgKmme @fi‘lnmmp(?oo

VHz , 7 -

ey (IS CRAMR AT R 887 95 @, P31, 1550785 (3birf mrao il

(sb, 3HP;3 Hnd H); 35-%.&0ansiphi -390 4k 3.10-2.40 (m, SH); 2.92 (s, 3H), 2.83 (s, 3H) and
2.10-1.70 ppm (m, 4H).

EXAMPLE 32

N-Methvl-/V-(tetrahydro-2H-pyran-4-y1)-[2,1.3]-benzothiadiazole-5-carboxamide

L,
IN""'- N
S, ,Q)L |
N Me

N-Methyltetrahydro-2H-pyran-4-amine (0.4 g, 3.4 mmol), [2,1,3]-benzothiadiazole-5-
20 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,SO4 (& pH 2) and

NaHCO; solution (100 ml). The aqueous was extracted with chloroform (100 ml) and the
25 combined organics were dried (MgSQO,), 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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EXAMPLE 31

N- Met hyl - N-11- (et hyl sul fonyl | pi peridin-4-v1)-12, 1, 31- benzoxadi azol e-
5-carboxamde 0 ,S NO M

N- Met hyl - N- pi peridin-4-yl1[ 2, 1, 3] - benzoxadi azol e -5-carboxam de
hydrochl oride (0.38 g, 1.3 5 mml) was suspended in chl oroform (70

n ) and & ah efl MHi@nirytal ({2 drin)standis g adig el 0641 080C, U H MVIRQBOOdHa OB CL,

sul fonyl chloride (0.14g, 1.26 mmol) in chloroform (10nl), was_added
and t he rafmer & 3WeddshT 8—:0&&?: A28 EolHR 7RO ($HE P Keu s fedd-hasHdd

wi th waterc_ a _?Zs%qtﬁ.l( é olution (50 m) and
t he aqué‘gltrjssﬁ'?g-(rg'kétfpéggg "W 3@%%%2&?’ ne ’(2)58( 50 nl). The

conbi ned organics were dried (MSO4), concentrated under vacuum and
the io crude product was purifi edE p | I3' ca gel colum eluting with
di chl’or onet hane / THF (85:15) to g tte crystalline product,
after cryMahllimdicuahydrorMiBeYhexerD- 6204 mahzoxhiaiild-51ca9boxduirdé 300
MHz, CDC1l3) 57.93 (d, J = 9.3 Hz, 1H); 7.85 (s, 1H); 7.42 (d, J = 9.3
Hz, 1H); 4.75- 4.46 and 4.10-3.90 and & 10y2.40 (m 5H); 2.92 (s,

3H), 2.83 (s, 3H) and 2.10-1. 70, ppm 4H),. 15
EXAMPLE 32 o N
N-Met hvl - N- (t et rahvdr o- 2H- pyr ang -12M4, 31- benzot hi adi azol e-5-carb

oxam de N Methyltetrahydro-2H pyran-4-amne (0.4 g, 3.4 mol),
[ 2, 1, 3] -Tenncirdr2 Hehimpwle-45ne Z 0.0 gad.b oxytl) wandissd]yed i@ Bgthadol4Adroll), pnd

and encims g bt (o o bFe Sl satiisn) et B Wikl A 2odh

10 temperature for 1h. The mixture was cooled to -78°C and a suspension of LiBH, (0.34 g) in

THF (10 ml) was added and stirred for 18h whilst warming up to room temperature. Water (1
ml) was added and then evaporated and the residue dissolved in chloroform (20 ml).
Triethylamine (2 ml) was added and the mixture cooled to 0°C before adding slowly a
solution of {2,1,3]-benzoxadiazole-5-carbonylchloride (1.28 g, 7 mmol) in chloroform (15

15 ml). The mixture was stirred for 0.5h and then washed with water (100 ml) and HCI (= pH
2) and NaHCQ; solution (100 ml). The aqueous was extracted with chloroform (100 ml) and
the combined organics were dried (MgSOy) and concentrated under vacuum to give a white
solid after trituration with diethyl ether (1.6g). Mp = 155-156°C, "H NMR (300 MHz, CDCls,
rotamers) 8 7.92 (d, J =9.3 Hz, 1H); 7.83 (sb, 1H); 7.40 (d, J = 9.3 Hz, 1H); 4.60-4.45 and

20 3.50-3.30 (m, 1H); 3.10-2.40 (m, 7H) and 2.20-1.85 ppm (s, 4H).

EXAMPLE 34

N-Methyvl-NV-(1-oxidotetrahydro-2H-thiopyran-4-yl)-[2,1,3}-benzoxadiazole-5-

O
JN""- N
O, _ |
N Me

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

carboxamide

25

3 mmol) was dissolved in THF (30ml) and methanol (20 ml). A solution of sodium periodate



was stirred at roomtenperature for 18h and then concentrated under
vacuum Chloroform (100 mM) was added and the m xture washed with
water (100 m) and H2SO4 (-) pH 2) and NaHCO3 sol ution (100 nil). The
aqueous was extracted with chloroform (100 m) and the 25 conbi ned
organics were dried (MgSO4), concentrated under vacuum and the crude
pr oduct (Qdég)dumamré@ wi) wassidiiddomddled midira stirred emef nightni Tie solvents were

hl farm T i t .oduct il i
cryst al 1o Sasatleh R oy P gort By BRT T o PRRPhp B o ¥
rot amer &)1108013%1—(?3111%91&1&0136(920‘20), tblle; twd. sﬁﬁoﬂeﬁsorﬂé‘ri)]}ht:?esﬁQo(aﬂlsoﬂler-was

9.0 Hz, 1H); 4.92-4.75 an 4153105 3.10-2.80 (m 3H) and
2. 05- 1. 3lgphpg swhigpolid{E3ARPMP 3372-173°C, H (300 MHz, CDCls, rotamers) &

N- Met t et - & 2if. - i wO-
boan de" GelT SmAPATIn P hBpy At (b 117 [ g BRRS RN FAEa S0t ®
di ssol vad)j noEBEBE30- (.40 ppin)im, aH;i ThHe dtyre pmﬁneomérvﬁshwlmbdﬁs%ﬁlmixmfe
a 33% sol uti on) was added and the m xture stirred at room.i

t enper atWithethe dss pojar ixpmerdP g M@’ Ed H YMRy 6160 Midz, aF%G‘sﬁéWm%ﬁ 8
of LiB bkt f i
war m ng% udp@% gﬂ%?r??%ﬁ%‘?rﬁ@‘ ’\/4\121\”2? @?Qﬁ%ﬂ? %\%a@ (aélgﬁg3 GI’)1§ 'ﬁggr%% 1.5
evapor atpeth @m@H)he resi due di ssol ved in chloroform (20 ml).

Trieohyl amine (2 m) was added and the m xture cooled to OC before
adding slowy a solution of [2,1, 3]-benzoxadi azol e-5-car bonyl chl ori de
(1.28 g, 7 rrunol) in chloroformEXAMPLEBE. The m xture was stirred
for O. 5h nd t hen vvashed tV\Ath vvater (100 land HCl (4 pH 2) and

(100 rﬂ):aﬁm;a;,m conbi ned or ganl cs wer edrled (I\/gSO4) and
concentiated under vacuumto give a white solid after trituration
with diethyl ether (1.69). I\/p = 155- 156C, NI\/F)’,Z:(300 MHz, CDC13,

rotamers) 8 7.92 (d, J = 9.3 Hz, 1H);07.8 OlH) 740(d J =293
Hz, 1H); 4.60-4.45 and 20 3. 5%3 ; J3.10-2.40 (m 711) and
2.20-1.85 ppm (s, 4H). N EXAMPLE 34

N- Met hvl - N- ( 1- oxi dot etrahydro> opwlcan 4-y1)-12,1, 31- benzoxadi azo

| e-5- carboxam de 75*4:1 0: M 25
N- Meits hy V- IMethly b Ve (&t by dve-2 H- thivippraydayl}-£2, 1, 3)-bén2 pdadize lseincanbaad inddesa(0cs- & - ca

rboxam ?% xﬁgbﬁ%ﬁg dissolved in chloroform (40ml) and m-chloroperbenzoic acid (0.93g) was
added and stirred for 1h. The mixture was washed with Na;COj3 solution (100 ml), dried over
MgSQO;4 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, CDCl;) § 7.95 (d, T = 9.0
20 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-Methyl-/V-tetrahydro-2 H-pyran-4-ylquinoxaline-6-carboxamide

25
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3 mol) was dissolved in THF (30nl) and methanol (20 ml). A solution
of sodium periodate (0.71g) in water (30 m) was added and the

m xture stirred over night. The solvents were evaporated and the
product was purified by silica gel chromatography eluting with

chl or of or mf THF/ et hanol (60:20:20), to give two sulfone isoners. The
| ess pol Bd a bispaBionduineeilhjeeticasoxglinhdid 0. Bk intnélY a&ﬁNgﬁeth)Pmtrﬂlydro-

172-173C, 11-| (3 t 5 7.94
Hz, 1H);2 pwnﬁs«'ﬂnmamgg 8762?@083%31% G %ﬁerom&ths@ﬁ {5 oy g idea
3. 70- 3. 59MAP (0M4d)g, 4%&01@&0@1‘0@ 53g39milno®0NEBr(l @Hﬂ)&'r&EDEhe 7825 erpgol ar

| somer was |sol ated as a 1 mxture with the l'ess polar |soner
(0. 45g) . repgsion nm&t@remwtmri atLIORNRﬂ(lB@@tum-fz{ 4iomditBen ¢aptenttated)unger vacuum,

7 96 % 8151«( (Jﬁh%@éd%? %?11&9%8 oﬁl@s li‘c'a')g'gll%%_iu%l‘)ém%?g B cdorh B b By

EXANPLE tdbthylamine (95:5:0.5) to give an 01] (1.5g) which formed a beige solid upon trituration with

N- Met hvl - N-( 1, 1-d d 4:v1)-12, 1, 31-b d
el ev5dmlgéfpglag.§{;ﬁ°§,'§ f\féﬁ% YA O O NS N Y D L A ik BSERR2

N- Met hyl~ I hir o z ar
boxami )(;e I?%ﬁsjsﬂ; 9@?2%’%&1 : I%yt{ sso]] vg%luﬁs i%m?ﬁgrfnx?qo}f’zq@ 295¢
m chl or Gp#r frenzd); 3.0dand 2(9Q. (@3@) BH/}@ ®@ddéslpandms4il).red for | h. The

m xture was washed with Na2CO3 solution (100 m ), dried over MgSO4

and eVaporated and the residue crystallized from
di chl or onet hane/ di et hyl ether to %I ve a white solid (44 nmg). M =
238-239C, NWR (300 |VHZ CDC13) 7= 9.0 20 Hz, 1H); 7.87

(sb, 1Hpy. ifooleds-{Bbotiihide3- 35- 3- 10 (M
! PP :
N—NEt hyI I\I—tetrahydro-2|—|—rwran-4-y| qui noxal i_ge- 6- car boxam de 25
0

/N‘\- N
O\ ’Q)L I
N Me

1,4-Cyclohexanedione mono-ethylene ketal (3.12 g, 20 mmol), methylamine hydrochloride
(1.35 g, 20 mmot) and triethylamine (2.42g) were dissolved in methanol (80 ml) and 10% 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

20 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 HC1 (= pH 2) and NaHCO; solution (100 ml). The aqueous was
extracted with chloroform (100 ml) and the combined organics were dried (MgSQ4) and

25 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 mi) 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. NaHCQj; solution (100 ml), and dried over
MgSOs. The solvent was evaporated under vacuum to give a beige solid (3.5g) which was

30 crystallized from dichloromethane/diethyl ether to give a white solid. Mp = 183-184°C, LC-
MS, MH" = 274; 'HNMR (300 MHz, CDCl;, rotamers) 8 7.95 (d, J = 9.0 Hz, 1H); 7.87 (m,



To a suspension of qui noxaline-6-carboxylic acid (0.7g, 4 mmol) and
N- net hyl t et rahydr o2H pyran-4-amne (0.7 g, 6mmmol), in DMF (6 m) and
di chl oronethane (6 m ), were added DVAP (0.49 g, 4 mol ), HOBT (0.54
g, 4 mol), Net3 (1.6 m) and EDCl (1.26g). The reaction m xture was
stirred at roomtenperature for 4h and then concentrated under
vacuum B Rg0gidide=PriodzidEDna$0-pus iahd éd 0-3P0a(rsi 1H)C 298 dl's’c BHY I#70-1.95
eluting with g}gkorofornﬂmthanol] triethylamne (95:5:0.5) to give an
oi | (1.5 formed a beige solid upon trituration with

di chl oronet hane/ di et hyl ether. M = 130-131C, LC- M5 M1+ = 272; 1H

NVR (300 MHz, CDCL3) 8 8.91 (s, 2H); 818 (d, J = 8.4 Hz, 1H; 8.11
(s, 1H); 779(d J = 8.4 H, 1W%QMM5E 0 (m 5H):; 3.07 and 2.91

(s + ﬁ y e é(ﬁal?azole-s-ca boxa id
N- Met hyl =NF{Z-0X0 en -benzoxadl a poXarnt o

15 1, 4- Cyclohexanedlone nono- ethylene ket al (30ﬂ2 g, 20 nnDI)

nmet hyI am ne hydrochloride (1.35 g, 20.mmoD apll triethylamne (2.429)
wer e dissolved in nethanol (80 m) an 10 on C (1g) was added and
the m x hydrogenated at room ¢/ ur e a .0 PSI for 2h. The solids

were filtered off, washed witSh nol {40 m) and the nmixture
concentrated under 20 vacuum
(75 m) mtﬁ;ﬂmmfmw&exgﬁ (93] Weﬁoﬁaﬂeféletslureml@ey(oshgw @%&1} Qs
of a solution of -benzoxadl azol e-5-carbonyl chl ori de (2.

15 mmol )dmsnlveclh irocrfmrgfomn((l@nﬂﬂ, hydrmfstlgmnshydrmhmlderﬂ@ﬁﬁrg)@mirteemmanmm ({16

(950" naHRl e dhabisBh afe IR0t durRblgfent BBbbro A e L O

COﬁbllmecthﬁfnﬂﬁégr?y\wlﬂﬁ relidwechn(Mra@d), emtiflg 25th CRREIHI/ahFthcbB@EB 2), gaiim
to give the product as a yellowsolid (4.2 g). This material was

di ssol veédvhile sphgt (Q- 3pgkMp = é?ﬁjl%ﬂ\p (I:l (3199 RS 4R s, 1 HE 7.93 (4,

m xture ;st d r 2RO hak.ng
agueous vva?sbng %lg)d/t%egg gp&ﬁ)?&h br orret éne (‘&%%gg?)%wagbﬁeéq\ﬂz\?lﬁb
wat er (20D and)2.88n(d +ssa8H); HBe0R0 poh ¢, 8BHR (100 ml ), and dried over
MpSH4. The sol vent was evaporated under vacuumto give a beige solid
(3.5g) which was 30 crystallized from di chl or omet hane/ di et hyl et her
to give a white solid. M = 183- 1EXEM1’_1QEI§S M-1 = 274; |FINWR (300

MHz, CDCl3, rotaners) 87.95 d J = 9 0 Hz, 1H); 7.87_(m
V- Meth -N-meth -[2.1.3]-benzoxadiazole-5-carboxamide

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

20 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 chlorofemlfethyl acetate
(3:2), gave a white solid (0.32 g). Mp = 167-168°C, 'H NMR (300 MHz, CDCL3) 8 7.93 (d,
=93 Hz, 1H); 7.84 (m, 1H); 7.42 (d, ] =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).

25

EXAMPLE 40 and EXAMPLE 41
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1H); 7.40 ("d", J = 9.0 Hz, 1H); 5.10-4.95 and 4.10-3.90 (m 1H);
2.93 ("s", 3H); 2.70-1.95 PPm 8H). EXAMPLE 38 5 N-14-(Ily dr

oxyi m no)cy cl ohexyll-N-nethvl-12, 1, 31-benzoxadi azol e- 5- car boxam de
OH Me

N- Met hyl - N- (4- oxocycl ohexyl)[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

(0. 4lg, M—(ﬁﬂmﬂhbr olakixy B aV-weeh 1412 -dmemiuxadia dle-Spda)yboxayddeayd am ne

hydr ochl gr | .dded and the
m Xt ur e 5% ; : o2 s sty ide

chr omat ogr aphy of t he reS|due OR Si I|ca gel, eluting vvlthI=

chl or of or nf et hyl acetat@(S veawhlte solod ( g9). M =
197-198C, 1H NI\/RN(30 3) 5 8.49 7, d J=9.0
Hz, 1H); 7.86 ( = 0. OOHz ; 4¥90-72.70 and
3.80-3.35 (m 1 aMeI288(s+s . 80¥el. 50 ppm (s, 8H).

15EXAMPLE. 39 , ,
N- 14- ( MEY-IYERpil-d-thod eprdlelieayhE. 1 &l-henzayedigzplers-caberamidsddh 501 mmBlcar b

oxam

N Koty R o tysd in dighloromethane (59 ny) and cooled. 0,0:C: Disthylamingsulfue wiffyoride,
(0. 4lg, “DASTI(DIS)mnwa g edms'slehtv)edas addehs$lowlyfand the(riturt jtirredet hewy| ani ne
hydrochl oride (0.7 and.20 trj. ylam. 1.6 nm re a and
the m xcapesraperpeh Sbe R vt Bk o iRtorethets GfEnf R Ecof

chr omat egrfphywa®hddeb 8lok@s il 9HIWaY lehdhdd OfHle.or@intt fHAG: mst\hashed with brine,
chl orof orm et hyl acetate (3:2 gave a white SO|Id(03

167- 168@ricd overif{gdQ.zmd eypporat bsyruse proggctwas chromatpgeaphpd 0%H§1¥EW8@4

53 & A v Ry dede (5130) gpnty ARG o 2Rl )

EXAIVPLE [2,0,3¢henzeXxANeoe-ftarboxamide (0.32 g) as a white solid after trituration with ether.
Mp = 137-138°C, LC-MS, MH" = 296; 'H NMR (300 MHz, CDCls, rotamers) 8 7.93 (d, ] =
9.0 Hz, 1H); 7.84 (s, 1H); 7.41 (d, J = 9.0 Hz, 1H); 4.75-4.60 and 3.65-3.55 (m, 1H); 3.01 and
2.91 (s+s, 3H); 2.30-1.60 ppm (s, 8H).

-

A second product was isolated as N-(4-fluorocyclohex-3-en-1-y!)-N-methyl-[2,1,3]-

benzoxadiazole-5-carboxamide (0.1 g) as a white solid after trituration with diethyl ether. Mp

=117-118°C, LC-MS, MH* = 276; '"H NMR (300 MHz, CDCl, rotamers) 3 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
20 (m, 1H); 3.02 and 2.92 (s + s, 3H); 2.60-1.80 ppm (s, GH).

EXAMPLE 42

N-(4-trans-Hydroxycyclohexyl)-[2.1,3]-benzoxadiazole-5-carboxamide

25 To a mixture of trans 4-aminocyclohexanol hydrochloride (0.46 g, 3.0 mmol) and [2,1,3}-
benzoxadiazole-3-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




N- (4, 4-Di fl uorocycl ohexyl )-N-net hyl -f 2, 1, 31- benzoxadi azol e- 5- car boxam
i de and

N- (4-fl uorocycl ohex-3-en-1-yl)-Nnethv112"1, 31- benzoxadi azol e- 5- ear bo
xam de O MeMe

N- Met hyl - N- (4- oxocycl ohexyl)[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de (1.5
g, 5.5 nstim‘ix)g Bridsinites 8D (L2698, 8i6chinol) omBMFa@en!) 58s added anmdithe aukimce t 0

0C. D th "DAST" (1 | ent
was addeTHSBRS AnG Frah s Bt Syer aoved e e b Rl p O
The sol u\tmsp;mﬁma belisllivh gel cwotdatocgr@hy Qlueifi iitB Byl 28@teihlorafaen KBt Gsive a
solution was added slowy until pH 9 was reached. The prganic phase
was was h‘é@twoﬂlﬁ s tﬁélratd)rnl"@él] Sl oSO shlrs RSt Bl H WHER G100

pr oduct ) n Q i —

pr odug? expﬁ@ nepEh @gﬁgg AN, 551 &21993 4R £ b 119; WS Ra 1= 0.3 1z,

N- ( 4, 4- d1H[)L ase Q‘tsypmﬁhmy lc;)oomrs&a(nnyrm 2.710-356 te/2tDx 2d5-426] @nSHDALESA DS
(0 32 g). as white solid after trituration with ether. M =

137 138@9%@‘%? = 296; ill NWR (300 MHz, CDC13, rotamers) 8 7.93

(d, S =09.0 Hz, 1H) 7.84 (s, 1H); 7.41 (d, J = 9.0 Hz, 1H;

4.75-4.60 and 3.65-3.55 (m 1H): 3.01 and 2.91 (s + s, 3H): 2.30-1.60

ppm (s, 8H). 15 A second product E&s\i\lﬁbﬂdﬁed as

N- (44 dlazo!e-S-Icarll_)gxamlde

benzoxa ;

trituration mnth diethyl ether. M = 117-1188% LG M5, M+ = 276; 111

NVR (300 MHz, CDC13, rotaners) 5 7.9% (d <. 9.0 Hz, 1H) 7.84 (s,

1H): 7.41 (d, J = 9.0 Hz, 1H)j._5-30Q-4 MYy 4.90-4.70 and

3.80-3.65 20 (m 1H): 3.02 add“‘ (sh+ s, 3H): 2.60-1.80 ppm (s,

6H) . EXANPLE 42 H

Nort o6 Prepa b Yt upntne L—éﬂﬁﬁ W RBEE IR 3%19%%3%8% R
g, 3.0 nmofhe godud: Had isdlatedtre a nixa dblak 0= 20La0D X SH NMREI00 MEz ISMSO

2.0 mmol ) in chl oroform(loml% were added DVAP (0.24 g, 2.0 rmDI),
HOBT (OQ@BCIsZS@Iﬁrﬁal@(%rlaI)t? ktdny F&Hi He 1, '68%#1 J APibeqnd 0.9 Hz, 1H);

15 6.10("s”, NH, 1H), 4.05-3.90 (m, 1H), 2.00-1.50 (m, 8H); 1.29 ppm (s, 3H).

EXAMPLE 44 and EXAMPLE 45

N-(cis-4-Hydroxy-4-methvlcyclohexyl)-V-methvl-[2.1.3]-benzoxadiazole-5-carboxamide
and N-(trans-4-hydroxy-4-methvicyclohexyl)-N-methyl-[2.1,3]-benzoxadiazole-5-

20 carboxamide

’O

P

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 methano! (100 ml), was added
10% Pd on C (1g) and the mixture was hydrogenated at room temperature (50 PSI) for 2h.

25 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
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stirring for 10 mnutes, EDCl (1.26g, 6.6 mmol) in DMF (3 nl) was
added and the m xture was heated to 45C for 2h. The solvents were
renoved under vacuum and the crude product was purified by silica gel
chromat ography eluting with ethyl acetate/chloroform (3:1) to give a
white solid after trituration with ethyl acetate (0.4 g). M =

242- 243 @idtiG o 8and/tal o@nmomm&gar&s&réa (Iﬂlg§©4)(aﬁiﬁ cdrickitratdd Geler
(dd, J = 9.3 and 1.2 Hz, 1E1) L11)

NH, 111)vacuumie gived-N- methymnoozcl?bﬂsnw (fr o gt ifh)s ma_ieq% “@S 9]9Wé¥ﬁd(d&1’-6° a

1.55-1. %I%Wo@ﬂi—t&%tﬁ RitaMeh ke @38@) # dichloromethane (80 mi) and the mixture
N Or ans- 4- 11vdrox¥ 4- et hvl cycl ohexvl)-[ 2, 131- benzoxadi azol e- 5- car box

am de OHtireddes 2vb The mpdwre avas Washed ahovateradiieroover MebRy, eygrarethd wadeo |

s o i Cengh ARG RS R Bl bR Syt 0B hgR BB =

58. 18- 8.(36:70)m0 gl\l'é)tert-'huazl-(t( dyclahexarfbn@rﬂdﬂlylc]al'lﬂama?e A2 whdd s0ldd 66 B ®. and
g 1% Hz, 1 ’égg %156 l@ell?{j:cedmg ketorl!c_% 91g, % mmol? in W‘%VE?{%T@? IggEA Al

was added rnethyl magnesium bromide (6 mmol} and the mixture stirred for 1h. The mixture
N—(CIS 4- Hydr oxy- 4- met hyl cycl ohexyl )-N-net hyl -f 2, 1, 31- benzoxadi azol e-

5- car boxaasipgerednato 2N NH,Cl solution and the pH was adjusted to 7 usmg citric acid, The

N O qps-d ydu o & Bt Gush aheiub) o B [hnetndor G Aiag azol e
(MgSQOs) and evaporated to give an oil (1g) which was chromatographed on silica gel eluting
with ethyl acetate/hexane (1:1) to give tert-butyl(cis-4-hydroxy-4-methylcyclohexyl)
methylcarbamate (0.42g) as a colofless oil and as the less polar isomer, and terr-butyl(srans-4-
hydroxy-4-methylcyclohexyl)methylcarbamate (0.4g) as a white solid.

15 tert-Butyl(cis-4-hydroxy-4-methylcyclohexylymethylcarbamate (0.42 g) was dissolved in
dichloromethane (10 ml) aﬁd TFA (2 ml) added, and stirred for 3h. The solvent was
evaporated under vacuum and the residue dissolved in dichloromethane {10 ml) and conc.
HCI (1ml). The solvent was evaporated and the material was dried over night under high
vacuum, The residue was dissolved in DMF (5 ml) and chloroform (3 ml), and [2,1,3]-

20 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 mumol) 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

25 solid (0.34 g) after trituration with diethyl ether. Mp = 154-155°C, 'H NMR (300 MHz,
CDCl;) 8 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 .
30 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) & 7.92 (d, J= 9.0 Hz, 1H), 7.82 (s, 1H); 7.40 (d, ] = 9.0 Hz, 1H); 4.60-4.45



1 M To a mxture of 1,4-cycl ohexanedi one nono- et hyl ene ketal (5.0
g, 32 mmol), nethylam ne hydrochloride (2.16 g, 32 mmol ) and
triethylamne (6.7 m), in nmethanol (100 m), was added 10% Pd on C
(1g) and the m xture was hydrogenated at roomtenperature (50 PSI)
for 2h. 25 The solids were filtered off, washed with nethanol (40 m)
and concadBredte40 (mdet), 3.62 wadr2. 9T (et 5, SH)JLS0-129 (] SKPdndeid3 I fpnires, BEROI
(10 M), THF (50 mM) and 2N HO (65 m ) and stirred for 18h. Sodi um
hydr oxi de sol ution (concn) was added to pH 10, the aqueous extracted

W th di chl or omet hane ( Sx 3300i{op1 K 43Ea ygani cs dried (MgSO4)
and concentrated under vac(u nocyclohexanone
it yih Asith xlevelehlenyl-V-methat {2 abenzbxy
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d|-te{t b ich and t he
m xt ur e red over

MySO4, emggg@ahed under 5 vacuum and the resrdue chronatographed on
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g). To a solution of theCprer q et ) in
anhydr ous THF (109 t 53 Yol

nmol ) and the m@(tu ir|ed or |h. ‘Ithe urehlnwas poured into 2N
NHACLl sol ution ang=the*pH Was adj ust ed ' f@Si ng Citric acrd The
ft) aqueous was extracted with dichl oronmethane (5x100ml), th

conbi ned hFefRmPOEnds V&8 PreRreduying Hig msihgss descabed for &rveplaﬁ%md 45145ing
whi ch wa yPH& 99:%9“&9 on silica gel eluting with ethyl

acet at e/ exangﬂ? ? to give
tertubuﬂw&£m4%ﬁdxhydkﬂhﬂewﬂMExﬁyh@yﬁhﬂﬂéxyﬂ%mmakh#kmd&ﬁamﬁbeuﬂﬂe4@9)
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ot - DUt At R R At iyt By arBH AR Ve BRI 41k & 9.0 Heg)
as a Wh'li—l? ﬁ@i (s8; 1}1)57 46-7.37 (m, 1HD); 4.60-4.45 and 3.50-3.30 (m, 1H), 3.05 and 2.91 (s + s

tert-But ci s- 4- hydr oxy- 4- met hyl cycl ohexyl ) met hyl ¢ar bamate (0.42 g

was diss$ @eﬂ2ﬂ%0&&ﬁmmz@déﬁhane (10 M) and TFA (Zrn) added, and

stirred I der V.3 m
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i va The, _resi wa i ssQlved in and chl orof orm
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mol ),  DPNARY 4hdA1e5-8.96 ppixQin), 131BT (0.23 g 1.7 mmol) and
triethylamne (1.4 nml) were added. After 0.1h, EDCI (1.07 g, 5.6
mmol ) was added and after stirring for 2h at 45C t he solvents were

evaporated. The residue was chroq@§gggqﬂygg on silica gel eluting

with ethyl acetate/chloroform(3: N-(cis-4-
hy droxy Ncivet-Biti vyt H-oiydxonve vdib ey DyM-di2thivl-33 .1 B biwoaddiaZdlt-S-darbaahiae m
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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, CDC15) 6 7.92

(d, = 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
25 and 2.90 (s + s, 3H); 2.60 (s, 1H) and 2.30-1.35 ppm {m, 8H).
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25 solid (0.34 g) after trituration with diethyl ether. M =
154-155C, NW\R (300 MHz, CDC13) 8 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- Hydr oxy- 4- met hy imychviengess and\EXRVMMILE 301, 3] - benzoxadi azol e
-5-carboxam de 30 was prepared usi ng t he procedures above from
tert-butﬂcﬂﬂ]ﬁﬁﬁ%ﬂ[' hydroxyviepelphg YRR 1 3i-brnzoxadiagale$r e and
i sol at eg Aol '
(d, J= &g¢C 0 C ]

4. 60- 4. %nzmdmiolﬁ(ﬂ&r&ﬁxz(mmell—b 3. 02 and 2. 90 (s + s 314)
1.90-1.20 (m 8H) and 1.31 ppm (s, 3H). EXAWPLE 46 angHEXAI\/PLE 47

N- (ci s- 4- Hydr oxy- 4- et hyl cycl heQéj/I )-y— met hyl -f(2), 1,3 nzoxggi azol e-5

- carboxam de 5 and o

N-(trans-4- hydrlgxy- hexv1l) - M - benzoxadi azol e
-5- carboxam dg es ounds ared usi ng the nethods
descri bed for 44Aeand 45 usi ng T mag'H%& um bromde. io

N- (ci’%s- 4- Hydr oxy- 4- et hyl cycl ohexyl ) - N- et hI [ 2,1, 3] - benzoxadi azol e-5
- car box ditileleompmendssvéra pespared uaingitietraetbersidgscribpd for f45mm1¢6€4 and| 43 ufip\R

(200,103 0639 ol .0 1%, 110 102 (30 1 T 0T
and 2. 104Q:is80BppieiMylM3h)droxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-
carboxamide was isolated as a white solid. Mp = 143-144°C, "H NMR (300 MHz, CDCl3) &
10 7.91(d,J=9.3 Hz, 1H), 7.82-7.79 (i, 1H); 7.46-7.37 {m, 1H); 5.95-5.70 (m, 1H); 5.15-4.90
{(m, 2H); 4.60-4.45 and 3.50-3.30 (m, 1H), 3.05 and 2.91 (s + s, 3H) and 2.60-1.10 ppm (m,
12H).
N-(trans-4-But-3-en-1-yl-4-hydroxycyclohexyl)-N-methyi-[2,1,3]-benzoxadiazole-5-
carboxamide was isolated as a white solid. Mp = 145-146°C, 'H NMR (300 MHz, CDCl3) &
15 7.92(d, J=9.0 Hz, 1H), 7.82 (s, 1H); 7.40 (d, J = 9.0 Hz, 1H); 5.95-5.80 (m, 1H); 5.12-4.98
(m, 2H); 4.60-4.45 and 3.60-3.40 (m, 1H), 3.01 and 2.90 (s + s, 3H) and 2.25-1.20 ppm (m,
12H).

EXAMPLE 51

20  N-{4-trans-Hvydroxyeyclohexvl)-N-methyl-[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

25 (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 cthyl



N- (trans-4- Hydr oxy- 4- et hyl cycl ohexyl)-N-net hyl [ 2, 1, 3] - benzoxadi azol e-
5-carboxam de was 15 isolated as a white solid. M = 110-111C, 'H NMR
(300 MHz, CDC13) 8 7.92 (d, J= 9.0 Hz, 1H), 7.82 (s, 114); 7.40 (d, J
= 9.0 Hz, 1H); 4.60-4.45 and 3.60-3.40 (m 1H), 3.00 and 2.89 (s + s,
3H) and 1.95-0.90 ppm (m 13H). EXAMPLE 48 20

N (Ci S- dacktabey@y3604mt)yad theyombinsh erganicighaes vete-wwi2hdd Bith DN HCIXdikdaret e-

5- car boxam OH Pr ared usj t he net.hod S ed for. | es

or and- ASmsCh ARG san iR g e E b SahaCPoi agmaha S fgoived

0| id. Madry Tﬁ@'(@@hﬁ_} 1) add the sbiMidof 38011 Lh) GdXed 30 agusﬁer%?on(cﬂL LlAEFLQZ@Gé‘jZ
46-7.36 (m 114 4.65-4.50 and 3 0 (m

7.83 (sh, 1

3.09 1%? £7NE Hﬂ) dfter stiming ovegpight a8 28§ the mixtuge woszlegm @1 lsgb@tb mué M
8
N”% ci 5. 2°Mtion gt sotiym hydrpxide EXENEL i B0 QM adfea, Afeciy some celite

i azol e- 5was aﬂaecbmdahe dm:tanedvas filtered and washed with dlchloromethanc The filtrate was
N—(trans4b -3-01-1-v1-4-hydyox cl ohenl) - N-rreth -12,1
benzoxadirifdéMes 4%@#@8&%%2% PRI tesms&r&ﬁﬁé%h arbanewa 02‘8"%?}?'@
t he met hqqgesgﬁgggg‘%gd for Exanples 44 and 45 using but-3-en-1-yl
nmagnesi um br omi

N-(ci s- 4rangtd- Mﬂéwlaﬁumth@!dn@@'bi@I0@9(86)@&)@%@@@9%@@016-5}]Sarbe)qdmxad

| azol 030 Oac‘\gf_@ﬁ Q%B%S_%% %VBW@ ogﬂs %31)3{@@?1%%05 I%d.}n%tg)%mnegﬁs

7 46 7. 3H)) e daké)o1ve54r9&cﬁo&ﬁw¢mne H; mﬁaﬂ&aﬂ%r Qen(lmteSZBDmm(ﬁ)@ msmﬁlol)

and 3.50-3.3 + 3 nd
(m 12HWas ad ed and tlgfe mixture reﬂuxeéj for ZE The mlxture wasH\)vashed w%th 2N HCl (508 mli)

N-(tr anSmé‘N%H‘CC% s8hitidn ysbo4n1b1mfea>sy&mgmpamltﬂen%ﬁ%t}%a braek ,va»&uuhe AHEX
adi azol e-5- carboxam de was isgol ated as white solid I\g) 45-146C,
NVR ( 300¢sigue, waspobrogyategraphed on silica gel using ethyl acetate/chloroform (3:1) as eluant to

15  give the title product as a white solid (37g) after trituration with ethyl acetate. Mp = 170-
171°C, LC-MS, MH" = 276; "H NMR (300 MHz, CDCl3, rotamers) § 7.92 (d, ] = 9.0 Hz,
1H); 7.82 (s, 1H); 7.40 (d, ] =9.0 Hz, 1H); 4.60-4.40 and 3.70-3.40 (m, 2H); 2.99 and 2.87 (s
+ s, 3H); 2.20-1.05 ppm (s, 8H).

20 EXAMPLE 52
N-(4-trans-Hydroxycyclohexyl)-N-Di-methyl-[2,1,3]-benzoxadiazole-S-carboxamide

~OH
I N/O
N
o I
\N/jj/]i\coa

Title compound was prepared using the procedure described for Example 51 replacing LiAlD4
for LIAIH,. Mp = 170-171°C, "H NMR (300 MHz, CDCl3, rotamers) & 7.92 (d, J = 9.0 Hz,

25 1H), 7.82 (s, 1H); 7.40 (d, T = 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-Methoxycvclohexyl)-N-methyi-[2.1.3]-benzoxadiazole-5-carboxamide

59



15 7.92 (d, J= 9.0 Hz, 1H), 7.82 (s, 1H; 7.40 (d, J = 9.0 Hz, 1H);
5.95-5.80 (m 1H); 5.12-4.98 (m 2H); 4.60-4.45 and 3.60-3.40 (m

1H), 3.01 and 2.90 (s + s, 3H) and 2.25-1.20 ppm(m 12H). EXAMPLE 51
20

N- (4-trans- Hydroxycycl ohexvl) - N-net hyl -f 2, 1, 31- benzoxadi azol e- 5- car bo
xanm de 0 Nreo, OH Me Trans-4-am nocycl ohexanaiOMeydr ochl oride (60.6 g,
0.40 nol) and NaHCO3 (1409) were d|sIv water (700 ml). Ethyl
acetate (500 m) was added ani={ i v tirred rapidly using a
mechani cal stirrer whilst a Solil ofet hyl chloroformate (48 m)
in ethyl acetate 25 (200 m) Was “&dded sIovay The m xture was
stirred g h wer e
added t o nnftkiedRd s ER nEholf IBGEL ) BelilbaBOL 1B ok aliedfoh,

et hyl aobtiahef mﬂawsmqrowclbhm:ybdwmeﬁgu[m @hmmowdasels-immmmdaed

whi te oo a e 25 e el felh o e St SR a0/ GRR A Ssolothan) °
and the &apdthte®indihe sidué wad BiroRdébethph€l éh SHGRLRDSLGH With bihftl H4

(29.6g9) in THF (600 rrfLi After stirring overnight at 20C the mxture
was coolaéﬁfaﬁef?hlﬁ’ﬁo‘cpﬁé (B4t 1R g whits selid G? #28 Mp “S‘&érltﬂﬁl@lygr}&@déo‘@%

in waterc _
and the n??gurrgig}nm@% 75%20(\§4Pje/d§a vva}@ %y(/vi p%)’ gﬁ)?mb ang)’q&ﬁ)e&m
filtrat eandd@H0eR.06dm( MEHAAY aadd.20\(apey Hi)ed.o0 md@ﬁ.Ssa(s BB HY 2¢0vE95 ppm

trans-4- g&&_ﬁyl am nocycl ohexanol a white solid (45.90Q).
trans- 44 yl am nocycl ohexanol (37.1g, 0.28 nol),

[ 2, 1;83] - benzoxadi azol e-5- carboxylic acid (42.7g, 0.26 nol), DVAP
(32g, 0.26 nol), HOBT (11g, 0.08 nol) and triethylamne (54 m) were
di ssol ved i n dichl oronet hane (750_&éw_after 15 m nut es, EDCI

a0 1410 . : J

dried over I\/gSO4 and then concentr at %dN" ~Pieuum The resi due was
chr omat ogr aphed on silica gel gt hy et ate/chloroform (3:1) as
eluant to 15 give the title < dWwiite solid (37g) after
trituration with ethyl acet 1140- 1710 LCM5 MI+ = 276;

NVR (300 MHz, CDC13, rotarrers?“/8 792 (d, J = 9.0 Hz, 1H); 7.82 (s,
inH)d; 7. 4@?&95 4;?Methgnyy$[ghex}iIDN m%th@p[ZZ}l §Pbéﬁa&a%m%91e% &PodxTnidethio12-99

15 mmuol) and phosphorus pentasulfide (1.42g) were reﬂuxed in toluene (40ml) for 3h. The
mixture was cooled, filtered through a 2 cm layer of silica gel and washed with
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

20 and 3.38 (s + 5, 3H); 3.27 and 3.04 (s + s, 3H); 2.30-0.95 ppm (s, 8H).

EXAMPLE 55
N-(4-cis-HydroxveyelohexyD)-N-methyl-[2.1.3)-benzoxadiazole-3-carboxamide

25 N-(4-trans-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (1.26g,



20EXAMPLE 52

N- (4-trans- Hydroxycycl ohexyl)-N D3-net hyl -[ 2, 1, 31- benzoxadi azol e- 5-ca
rboxam de 0 vo" OH CD, Title conpound was prepared using the
procedure described for Exanple 51 replacing LiAID4 for LiAlH4. M =
170-171C, 11-1 NWR (300 MHz, CDC13, rotaners) 87.92 (d, J = 9.0 Hz,
251H); 74.82mfm]), d4HjtrobEnzic fad (LJSO-g 9 nindiy andltkphens] BOsphidd(2:36g, 9 mmol)
?I%XZ\(I\)/PEE4§§£: Ia‘lssozl‘.tgd 1nan-II~2(6%9nl} A sohﬁ)t?on o(fsdiethyjfaz)odlcarboxylate (DIAD, 1.82g, 9 mmol)

N- (t 1 ansn4HEEhAN Way sddaaiy amt e hithrekfinéd SverlIghZ PHaGhAe vars Srasidb o
xam de Sodi um hydride (0.12 , 4.8 mmol ) foll owed by m&*th}/00 i odi de

(1.1 n )wnmgNéHg@d@;du@Qp 0q @111, thegquessus extracted with ethyl acetate (2x ml), dried

N- (4- b
(0 BB T R SRR 50 g™
40C f or a2btate/HaeariolF:1\wls]: b) aa\eapmrtatge\cé thmd-ﬂtmemsuedmr avaswhite solid (1. 4g)

chromat ogr.aphed on silic el uti n cet t.e/ chl orof
(3:1) tgﬁ R?éteaalﬁﬁstsésps%&i “(’Bhyﬁlfg‘f f‘(ﬁ@m{) op Qg

CDCl3 rlﬁ%ﬁﬁ?ﬂ?&& nﬁ:tﬂangﬁ(g()%]) ﬁam&e@ Aiﬁ’er stlﬁr’n aFQ(ﬂ@ f6§lh ﬂié)m1x7uré@a£d S
= 9.0 1H); and 3.60-3 :3&) 37 and 3. 29 (s + s,

3H) 2 %ldaﬁml \zlﬂss@nesHGI and eypporated smo @11@5 sp)§9g)sThegyyde produesXMPLE 54

h| oam 3 cﬁrd}%%@ﬁ%%é{ 6h ofieX ¥ et B R ChiolSfoim A HFARRRMOR HRERY) 80 givedr DOt
white solid after crystallization from dichloromethane/MTBE (0.67g). Mp = 177-179°C, LC-
MS, MH" = 276; 'H NMR (300 MHz, CDCl;, rotamers) & 7.91 (d, J = 9.6 Hz, 1H); 7.82 (s,
1H); 7.40 (d, T = 9.6 Hz, 1H); 4.65-4.48 and 4.17-3.92 and 3.55-3.37 (m, 2H); 3.05 and 2.91
(s +s, 3H); 2.22-1.25 ppm (s, 8H).

EXAMPLE 56

2 H-tetrazol-2-vlcyelohexyl]-

carboxamide

I N/O o
/N“*
O\N/ ]\lne

20 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)

25 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, CDCl,, 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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N- (trans-4- Met hoxycycl ohexyl )-N-net hyl [ 2, 1, 3] - benzoxadi azol e- 5- car box
am de (0.91g, 3.2 15 nmol) and phosphorus pentasul fide (1.42g9) were
refluxed in toluene (40mL) for 3h. The m xture was cooled, filtered
through a 2 cmlayer of silica gel and washed wi th di chl oronet hane.
Evaporation of the solvent and trituration with diethyl ether gave a
yellow solid (0.11g). M = 137-138C, |HNWR (300 MHz, CDCl13, rotaners)
87.89-7.83 (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 2EXAMPLE SI) and 3.38 (s + s, 3H);

3. 27 and%gtrgﬁs-rg Mdo%vclg’t_t@x&l)—%\f-m'tlpvlggl_@ﬁ)-@eﬂ&xa%le—&carboxamide

EXAMPLE
N-(4-cis-Hydroxvevel ohexyl)-N-nethyl - 12, 1 b&nzoxadi azol e- 5- car boxa
mde OH 4.57 mol), 4- nltroben20|c a|2€@09, 9 mol ) and

tri phenyl phosphine (2.36g, 9 s ; Ssolved in THF (60 m). A
sol ution of diethylazodi carbdkyLhte J(DIHD, 1.82g, 9 mml) in THF (3

m ) vvas added slowy and the xtufe stirred overnight. The m xture

tnyl® ach ARt AP EERA R N R bR D A L el . "The

r esi due beasoxpdiardle-ddarboxanisle 0.63e, §®lmmol) diphengiphesphbddylazide (2.2 ml,10

acet at e/ hex 3.1 4 1 uant to_ gi nitrobenz e
ester agnIaOﬁﬁPcéépéslwf a&f@f?‘wa?? gJ*rﬁ’. Wfﬁ?’éﬂpﬁﬁﬂﬁé@ rébé‘ﬁéﬁw ffea 8
anhydr oug|uiBh Bamkp ﬁ@gunidmafaq A 150 GthD N fthSAtinuesiPed @) 2h Bt 25 c
anhydrous net hano rﬁ) was added. Affer stirri ng at 20C for

t he mi xtad &ndhst a@ﬁdwﬁt@d‘twhwe,smdéed qq@fxgame%véb%ak%da@r{%l@&mli)cﬂw
el 0 i I

o Ut % S TieS o Bl oy NI eSO DRI PRRP IR T £R4GE |

after crohsntégrazied omsificogsl @hmng mmmmmm@hbmm (P1:1) to give

177-179 7 ot

/91" ( d Mool Kbl gy heg gy dull g O3 D g 1B

g H§35 421 ggviﬁ g%(ﬂmiz @D@ﬂ;,edidn&sﬁ@az & 1693 BE) 1H)3782 (ﬁﬂﬂ)&-ﬁﬂ(d(ﬁ -I?E§;56
N Nt y o 1 DS 40 gk 6318 28 .99 39845 . 39 2291 Weaorfbaihs o
| e- 5;;, carboxanm de N=-"NtN N % 20 _

N- (4-ci s- Hydroxycycl ohexyft-Nnet hyl [ 2, 1, 3] - benzoxadi azol e- 5- car boxam
ide (0.28 g, 1.0 mmol ), 1I—|—tetrazEXAMl€LE§89 2 mmol ) and tri phenyl
phosphi ) L2 2

sol uti oR=E L e SEAN Fers et O

N-(trans-4-Azidocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.18 g, 0.6

20 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,

25 DMSO -+ CDCls, rotamers) & 7.93 (d, J = 8.7 Hz, 1H); 7.82 (s, 1H); 7.41 (d, ] = 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).



slowy and the mxture stirred for 3h. The m xture was evapor at ed
under vacuum and the residue was purified on a silica gel colum
usi ng et hyl acet at e/ hexane/ chl orof orm (35:50: 15) 25 as el uant,

foll owed by chromat ography eluting with toluene/acetone (80:20), to
give a white crystalline product after crystallization from

di chl or onet hane/ MIBE/ hexanEX(AMBEE)SS M:EMJ’LﬂQ | HNVR (300 VHz,
CDC13, 411 J . 86 (s,
1H); 7.4 51 34binzoxadigs 10
- 2.90 (M #dy-3-
EXAMPLE 57 y
1, 31- benzoxadi azol e- 5- car lgoxa 0 wecy N3 Me 5 do g7coel ed (-250
sol ution of N (4- CIS- dr yc exyl) - N-rret 1,1_,'

OH

benzoxadi azol e- 5($ d 55&H 2. 0 |
di phenyl phosphor yTg: enﬂ 10 mmol) Cqpd pheawyl phosphi ne
(2.62 g, 10 mol), in THF (50 n1) was sl owy added a sol ution of

DI AD { 2.Thettitle cdfipblindd @beke prieparddirothbeity) (3-avdydibleexii)edrbantatStditig ®d f or
2h at -25C and for 3h at _20C. Water (40 nl) was added and extracted
with et Hypcederss Q%Sénk%fﬂ)ﬁxmle StThkhers- anhBiniei§OBFg Arire ssPaRicd by silieg gel

over My - ~

chr omat ?gbé’b ‘ﬁ{ng a ge la?’[ut Fﬁgﬁbhﬁ}ﬁlém llr’éasﬂcjselltggm%mer mp =159

/ hexane/l@ShTCQr’HmeIRJ(GQO MH?, ODC1girmtemelaed rwoaudt— %3 Ha, WH); 7834al1H); aét er

trlturatlon wi_th diethyl ethe 0.29 0) 50C I 300
o9 Sy -4 S5 137353 §) LR g 397 (a5 5 30 2APr 23 20

(d sierdRnanth 134 3

(S +v?o %?( @)2%1%@ R@argig%ﬂ%r,s@pg &13132%, HYMRB0E Mz, Z:ﬁt%,@&gmgrs%*

EXAVPLE 788 (d, J = 9.0 Hz, 1H); 7.83 (s, 1H); 7.41 (d, J = 9.0 Hz, 1H); 4.65-4.50 and 3.90-3.37 (m,

N- (transsz4-A9 no hexyl )} thyl-[2, 1- benzoxadi azol e- 5- car boxa

m de o R O SRERES 85 228 ppr 6, Smy’

N- (trans-4- Azi docycl ohexyl )-N-net hyl -[ 2, 1, 31- benzoxadi azol e- 5- car boxa

mde (0.18 g, 0.6 20 mol ) was di Esol vEg in pyridine (4 m), Ph3P
(0.26g, 1.0 mvol) was added, and e stirred for 1 hour at

roomg eWMe@l‘iWﬁ-{?»-@Q{_&&cloﬁMiﬁi: %mémmu(zélerﬂ -dard@RamideM y added and
the m xture stirrred ef ore evaporati1 ng under vacuum and

purifying the crude product on sili caoge uting with

chl orof ortn/ met hanol /tri et hyl am ne_ (9¢: 10 to gl ve a white solid
after trituration with dlethyb ( N 6 = 145-146C, NWR
(300 MHz,

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

20 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, CDCl3, rotamers) & 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).

25 EXAMPLE 62
N-Methyl-N-(3,3-difluorocyclohexvl)-[2,1,3]-benzoxadiazole-5-carboxamide
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25 DVMBO + CDC13, rotaners) 8 7.93 (d, J = 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 . EXAMPLE 59
AND EXAMPLE 60 N-( cis-3-Hyd roxvoicloh exyl)-Nnmethyl-[2,1

, 31- benzoxadi azol e- 5- car boxam de and N-(

trans- 3- hydroncycl ohexyl)-N-nmet hvl - 12,1, i@;oxadi azol e- 5- car boxam
de 5 The title conpounds were prepred m benzyl

(3-oxocycl ohexyl ) carbamat e usiM Yo PIrRCE descri bed for Exanple
51. The cis- and trans- |som§$s, sepgratel by silica gel

chromat ography eluting with etNyl ~cetate/chloroform (3:1). Less

poI ar WQ]]%%%?‘%)&?@%% féﬁ&?a%%ra @?ﬁ?bgﬁnﬁpﬁ §?74ﬁp 8( )

and 4 37’H3ND]5{ ((3&0 M), COCI9So@amersPs 823 (6, J+= %0 HRHH); 2.830s, 1574 b(dypr

ot ey 50 BB 4304 @R 8070 5. 117 95 st i p 407 b SHE o g

Hz, 1H); 465450and390337(m2|—|) 3.02 and 2.89 (s + s, 3W
2.20-1.00 ppm (s, 8H). EXAMPLE 61 is

N- Met hyl - N- ( 3- oxocycl ohexvl) 12, 1Madl azol e- 5- car boxami de 01,
i9xAds a2 Fanige! boxani de
. TT'ETFB‘W%IU‘F? nd PCC
(3g) was added and the m xture stirredgfor at 20C. The sol vent was
evaporated onto silica gel and the pr ouctchr omat ogr aphed on
silica gel eluting with ethyl acCetat zor orm(3:1) to give the
title product as a white sol|(|\);ﬁ [ trifgerad on with diethyl ether
(0. 199) Mp = 164-165C, 111 NWR (300 MHz, CDC13, rotaners) 67.93 (d,
J = areh"ﬁom Ee%l @%xoé}'&oheiyl%ﬁrﬂaﬂ)atehsmf %rﬁ?&duﬂeﬁhescﬁb&ﬁfuﬂ 67

and 4 00 m (s
10 Example 51 Only one isomer Was observed Mp = 148-149° C NMR (300 MHz, CDCl;,

rotamers) & 7.92-7.86 (m, 2H); 7.51-7.46 (m, 1H); 4.50-4.38 and 3.75-3.35 (m, 2H); 3.05 and
2.94 (s +s, 3H); 2.42-1.00 ppm (s, 8H).

EXAMPLE 64
15 N—Methvl—N—(g_-exocvclohexvl)—l 2,1,3]-benzoxadiazole-5-carboxamide

O
/N“- f‘l\l
O‘N/ Me O

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
20 294 (s+s,3H); 2.62-1.50 ppm (s, 8H).

EXAMPLE 65
N-Methyl-V-(2,2-difluorocyclohexyl)-[2.1,3]-benzoxadiazole-5-carboxamide




25EXAVPLE 62

N- Met hyl - N- (3, 3-di fl uorocycl ohexv0-12, 1, 31- benzoxadi azol e- 5- car boxam
de Prepared using the nethods described for the preparation of
Exanpl e 40. M = 119-120C, |FINWVR (300 MHz, CDCl13, rotaners) 87.93
(d, J = 9.0 Hz, 1H); 7.84 (s, 1H,; 7.41 (d, J = 9.0 Hz, 1H;
480460 and385370(m lH) 2.94 (s H); 2.40-1.25 ppm (s,
8H). 5 EXAMPLE 63

N- ( 2- Hydr oxycycl ohexyl ) - N- et 1, ®1- bgnzoxadi azol e- 5- car boxam de
Prepared from benzyl (2-oxoc39 | ) sarbaffmat e usi ng the procedures
described for io Exanple 51. | y one isomer was observed. M =

148- 149 @repdviRl §sAOh&/Metho@DEEs8sibeddbatite pepaBfloD@t Hxabple 40, M 101-102°C,
[ 20T Gl Mt 0, et AR G el n 0 5205 2
N- Met hy 508 (21905 Y7 LRNESY &) F2 sl Fshenegpati,ang! e- 5- car boxan de

Prepare
N- (2-hydroxycycl ohexyl ) - N-net hyl [ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

usi ng the nmethod descri bewmwdf 145C, 11-1 NWMR
(300 MHz, CDCI 3, rotaners) 3-7.30 (m 111);
5. 30-5. Zﬁ-gﬁlﬂmﬂoﬁﬁ hbdré-B¥-gythin-ByiP4R. Epﬂb@r&ogacﬂﬂzoieﬁs- ahoxsijde and

2. 62-1.50 .0pm (5. 8H) . EXAVPLE 65
N—I\/lethvI—“ﬁ'-@?",—tst—rﬂb-’flj R pyranshll benzoxadigzole-gsearhoxamide 5. car hoxam

i de o}

10 To a solution of 3-aminopentane-1,5-diol (2.38g, 20 mmol) (Helv.Chim.Acta 1964, 47(8),
2145-2153) and triethylamine (4 ml), in dichloromethane (30 ml), was slowly added, at 0°C,
a solution of [2,1,3]-benzoxadiazole-5-carboxylic acid chloride (1.82g, 10 mmol), in
dichloromethane (20 ml), and the mixture 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

15 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-yl)-[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

20  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, CDCl3) 8

25 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).
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Prepared using the nmethods described for the preparation of Exanple
40. Mp = 101-102C, | HNWR (300 MHz, CDC13, rotamers) 87.95-7.77 (m
2H); 7.48 (m1H); 5.10-4.90 and 3.80- 3.60 (m 1H); 3.17 and 3.03 (s
+ s, 3H); 2.30-1.10 ppm (s, 8H). EXAMPLE 66
AND EXAMPLE 67

N- ( 2- ll\fﬁfem)((}fb pbhaatynisdreRIPY0.45) 0435d) vak idehtifidd heNgDoackraAnis-BH paraho
xam de an

N (2- oxd¥ ﬂe A ahtbezoxedinzelens-sarheamide Mpr= b3kl 3 Gath YR (90 MR SRGEYe
f) To t ne~d.; 0 =

(o1 ve o) g Do B O R B oot e G0 O 02407

di chl or ordketvalie? H30LHL 2,72 s s Hveny laddéz;l 1Haand2338-3.03 ppuont (ro 3H0f

[2,1, 3] benzoxadi azol e- 5-carboxylic acid chloride (1.82g, 10 mmol),

i n dithl or omet hane (20 M), and the mxture stirred for Ih. A mxture

of nmethanol (30 m) and 4N pot assgNyaMPrLRE@g8at e sol ution (20 n1) was

added and stl rred for 3h Thef;pxture was 15 evaporat ed onto Si I |dca

gel gth Z d C iys L P B h Xl & ] 10 X+

acetate /chloroform rmethanol (60: 30: 10) tocgl ve after

crystallization from dichl oronet hane/ et hyl etat e/ di et hyl ether,

N- (1, 5-di hydroxypentan-3-yl1)-[2, 1, 3] - b@nzogadiRazol e- 5- car boxam de as

a white solid (Mp: 87-88C). N

N- (1, 5- Di hydr oxypent an- 3-y1) 421 enzbxadi azol e-5- car boxami de

(0.5g, 1.9 mml), suspended in* for'\‘ﬁ(zo m), was warned to 45C

and 20 periodi nane (Dess Martin reagent; 1.6 g) added and stirred for

| h. Thé.G-Biveicodpynirena(dd @ V0P orael wandisw!wd|in & anlgér 33%doptionof ed

SR e e

benz ox ad¢siheldissblvedimboathariodl 20(101) 22d¢yormsHE! @m i@ abihe chisthitedreated at 95°C

trit i i-th diethyl eth d t f
Comonolie ke gitkiie Wigsvapited Bt esphans S %o Hoadh iz md. o
1H); 7. AchlorSrhethine (20*)111) ﬁ}djtﬁetﬁylﬁﬁhuﬁr(@ nfl) ﬁ@-aﬁsoﬁﬁloﬁ@f[ﬁm]-bémﬁﬁdﬁzéﬁ 5-

(m 1H); 4.15- 3,70 and 2.15-0. 60 rr& The nore.
pol ar c@ﬂrﬁehﬂmac(wlor@ei%o g0l brogg))s wa&cfﬂer@methﬂ% gy, added. After stirring

N- ( 2150@5&@5%&24%2{@% ﬁégxﬁ%zé’\ﬁs%s%cﬁ%ltﬂ?ﬂ %h%%ﬁ! RaACEAORga de.

S5 8.42 m 11I); 7.95-7.86
( m 211Yried oVet-s3diGm s@lfate,:ldﬁ)i corcetiffatdd @Blef mycuBid) Threfidug wiak pui'lflefil o aand
g'zn 72 ﬁfﬂ%é égl co?umn usgng éth)?] ace#ate/hexane/%hchlorométhanej()l{) 56 ?0)2 03g81ve2 Nprgetl?)ﬂ%
(2-oxotetrahydro-2 H-pyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide as white solid after
crystallization from dichloromethane /methanol (0.21g). Mp = 169-171°C, '"H NMR (300
20 MHz, CDCl;, rotamers) 8 7.97 (d, ] = 9.0 Hz, 1H); 7.90 (s, 1H); 7.40 (d, J=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

25 carboxamide



EXAMPLE 68

N- Met hyl - N- ( 2- oxot et r ahvdr o- 2H- pvran-4-v1l)-12, 1, 31- benzoxadi azol e-5-¢c
arboxam de 0 AON 01, Me 5, 6-Di hydro-2H pyran-2-one (1.0 g, 10.2
nmol ) was dissolved in 3 mM of a 33%solution of 10 nmethylam ne in

et hanol and heated to 55C overni ght. The sol vent was evaporated, the
r esi due Th ssBpansidn ioﬁAh(EltﬂMihpdro:()@@nnatﬁ -yan[a, lcﬁrimnzaﬂ@diaz@e}smal)boaﬂdidb lizze

m xture eat d for The re ora .
dryness, ?er@:bl? ?}E\}’égﬂ?w?"ﬂﬁé‘ﬁg W?S\)Nad%a‘i? Btl’ &Togd aﬁ%ﬁean](.‘ yljide
m) and Bﬂll)%l‘]}f)&ﬂ(ﬂhé‘@ 108, dtop wadedatdosh kdthpepstui@fand the m1xture stirred for 2h.

[ 2,1, 3] - benzoxadi azol e- 5- carboxyllc acid chloride

in di chi e pemy svatiagdedaad iy mixpire pvaghed prthrdy ggﬂ f"i’ijesa r%’?‘%ﬁoéh‘f“&r
0.75 t%ﬂﬂnﬁfe‘%ﬁh %rié@%ﬂggg ¥ a0 e{/ﬁloﬁ@d @HQre@ﬁﬁ@waMﬁ%oﬁ@hwé@n,

dried over so |ums concentrated under vacuum T resi due
was pur isilicagel nlueingv&flith@ﬁlygedetammfml(ﬁé) @ giyp N-(1,5-diacetoxypentan-3-yl)-

acet at e/ ne/ di.chloro ive

N- net hyI Eﬁlﬁ 8%91}%{1?% e'g_e%'%%r%l%}%gﬁgﬁalé%uorﬁf%il%] benzoxadi azol e- 5-ca
r boxam dg @@IM/mlnto(f pﬁeﬁbchdg aif dcerateqRYiSd, 818l thimal)j i0 DNIF (40 wll)chhsorddedsddane

/ met han 169-171C

r ot anmer g'ﬁyd‘?ﬁge?(%g) ) mﬁmg g @W‘ﬂlfﬁémymﬁ’oggt%m%%a%f%gg%é 3M3th¥l 9.0

gz 50 ich) 110(5%%% O?glbevz(er;ithe mixAile heatedEb0°BoPO.5R addne @blvgrilt %)rell_péﬂégegd

N-( 2- Hycﬁ}@xw(bm%ﬁwdwla@ﬂqhim‘afqm(Wﬂ)mmwhmwﬂ{l iNﬁ@]anééﬁB@I@ddPélﬁm

e-5- 25 b?c%gb%%ét%%lugorgjned (MgS0,) and evaporated. The residue was chromatograhed on
silica gel to give N-(1,5-diacetoxypentan-3-yl}-N-methyl-[2,1,3]-benzoxadiazole-5-
carboxamide as a pale brown oil.

15 To a solution of N-(1,5-diacetoxypentan-3-yl)-N-methyl-{2,1,3]-benzoxadiazole-5-
carboxamide (1.37 g, 3.8 mmol), in methanol (10-ml), was added 10 ml of 3N potassium
carbonate solution and the mixture stirred at room temperature for 2h. The methanol was
evaporated under vacuum and the residue dissolved in chloroform (100 ml), washed with 1N
HCI and saturated sodium bicarbonate solution, dried (MgSQa,) and evaporated. The crude

20  product was chromatographed on 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-

25  pyran-4-yl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide as a pale yetlow solid. Mp =
<90°C, '"H NMR (300 MHz, CDCL) & 7.92 (d, J = 9Hz, 1H); 7.85 (s, 1H), 7.41 (d, J = 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).

10 EXAMPLE 70
trans-4-[(2,1.3-Benzoxadiazol-S-vicarhonyl)(methyl)amino]cyclohexyl V,V-dimethyl

glyecinate hydrochloride
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To a suspensi on of
N- (1, 5-di hydroxypent an-3-y1) 42, 1, 31- benzoxadi azol e- 5- car boxam de (see
Exanple 66; 0.9g9, 3.4 mol), in chloroform (20nml), was added a
solution of acetic anhydride (3m) and pyridine (3 nm), drop w se, at
roomtenperature and the m xture stirred for 2h. Chloroform (50ml)
was added and the m xture washed w4 hp‘ﬂ"’d\nﬁ@é%at ed sodium 5
bi carbonate solution, dried (MySOH) an at e residue was
chromat ogr ahed on si lica geMNareT et Ryl acet at e/ chl orof orm
ta%—B yl) -

(3:2), to give N-(1,5-di ac@.t
[2, 1, 3] - benzoxadi azol e- 5- caMboxdni de as a pale yellow solid. To a

sol Ut i oNTEf sAREGESME- %nﬁgﬁigmy&axeﬁygw ﬁe&yﬁ{ﬂej]»bénﬁowaz&ég m),

was added sodi um hydri de 20 nihol m xture stirred at
room t enqﬂeboesﬂmrche (ﬂéﬁg,dl @@mol)\A;tDMF (lfhni)orehs@édf(le O-drimpthyhglyeide €xh2 g, 15ed

p]e)s(lt 3[12 ’@ﬁ@ )dl Is@%)'ﬁ) 68%;14| 22 dﬁﬁ@gﬁgr m’( ?83§ r% (Tn&nmg)sﬁggﬁélﬁ? lfﬁr}fﬁmon)d

sat ur at eshdshgininmisiheaedatrd3t@ osahighi. The selvéne d:aé bgipEiajedamdercxsapon aikthe

N (L 5 it BrbErenRsR (o Rt ryrr o iR sl el e Qang sgaporated

car boxanTigerafe fFodizt Qa@étﬂ%al@ apheh%nTs%éﬂ g%pélb't‘irlgqaltl%thyl acetate/chloroform
N- (1, 5-di acet oxypentan-3-y1)-N-net hyl -[2 % benzoxadi azol e- 5-

car boxarfmgghapal (37:19%)do 8‘%?)”hlti3ﬁ01iﬁeﬁ1h>a'né74 TOCrile produst avde digsolvedrin
of 3N pq th 4L Q!
Ferper at oy Bej A RRgRTen B0ty o Bl 8 M ST E R M 3000
resi due z;jse&ngmb (BO@M(I)I o, 01 mlnﬁtala&smmswagmlmq 20) 1 h53- Eiwi@i: HHD) 4.43-
saturated_ sodi um |c nate sol ution evapor at ed
The " cr ude 55 T 0 ABEA Bh o PR LI EHHR M AL Pt el Dy s 24-L RO
ethyl a / | orof orm met hanol (1:1:8% to give the diol asapale
yel low sol1d after trituration with diethyl ether (0.42g). M =
90-91C.

N- (1, 5- D hydr oxypent an-3-y1)-N WEM@@&!?J- benzoxadi azol e- 5- car box
am de was reacted with periodi nan i bed for Exanples 66 and

67 t o gigdisMd=-[(2.1 BYBERSYIRIZABWIERbSiVI)(Bethyl)amino]cyclohexy] L-alaninate
pyran-4-y1)- RE met hyl - [ 2, 1, 3] - %enzoxa%l Ar0 e B Car DoXBm a6 as a pale
yel | ow dvuHrerhigyide <90C, NMR (300 MHz, CDCl13) 5 7.92 (d, J = 9Hz,
1H): 7.85 (s, 1H), 7.41 (d, J = 9Hz, 1H): 6.4@-6.05 (m 1H):
5.20-4.75 (m 1H): 4.20-3.60 (m 311) 3, &o- ~80 (m 311), and 2.25-
1.50 ppm (m 4H). 30EXAMPLE 70 0 NH HCl

trans-4-1(2, 1, 3- Benzoxadigzghs 54 yI )a et hynam nol cycl ohenl
N, N- di net hyl gI ycin ateohy Ior de

To a solution of N-(tert-butoxycarbonyl)-L-alanine (0.38g, 2.0 mmol) in chloroform (20 ml)

was added CDI (0.32¢g, 2 mmol) and the mixture stirred at room temperature for 1.5h. N-(4-
20  trans-Hydroxyeyclohexyl)-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 suifuric -
acid (= pH 2) and extracted with dichloromethane (2x70 mi). 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
25 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




To a sol ution of

N- (4-trans- hydroxycycl ohexyl)-Nnethyl[2, 1, 31- benzoxadi azol e- 5-
carboxam de (0.55g, 2.0 mmol) in DVF (10 m) was added N, N-di net hyl
glycine (0.52 g, 5.0 nmol), DWVAP (0.244 g, 2.0 nmol), HOBT (0.27g,

2.0 mol) and EDCl (1.15g, 6.1 rnnol) 5 and the m xture heated at 45C
over ni ghtN Hthén dokaper§d miawere wdgrdr Shasplventiwss avaparated imgive He titlespuipeund

di | ved |

evapor acad DRSSP T TR o R R P REE s bRP, ViR BB
el ut i ng MEZNDRY, MHotAwed) B ed oo af THY)Y SpEtdsanol Hf, 4. 94-4.644m! n{)gws-

a white solid, nE = 174-175C. The product was dissolved in 4N HCl in
di oxane EnE-SHieh &9dpandtda-4Q9 (ﬂr{m&%&t By P$8-3Helh Peftbe 0 b pndi& 90 (s,

(m tm”'%@ 32208 ?ﬁ%%@%@@‘?%w E~ 52 10 ana 4,03 (5.
3.60-3.40 (m 0.5 3.02-2.912 (m 9H), and 2.22-1.20 ppm(m
8H) EXAMPLE 71 15

trans-44(2, 1, 3- Benzoxadi azol - 5-YI M%@net hynam nol cycl ohexyl

L-al ani nayR). ?X@ﬁ%ibﬁfrhﬁi@ -yl-12.1 BY-b@nsRhdiak 8.5 arboxamide

N- (tert-Dut oxycar bonyI)-L-alani ne . 380, o Tn chloroform (20
m ) was added CDI (0.32g, 2 nmmol) andt he ture stirred at room
temperature for 1.5h. N-(4- 20y P

trans- Hydr oxycycl ohexyl ) - N- rre@’hj §] - benzoxadi azol e- 5- car boxam d

e (0 559, 2.0 nmol) was added ‘a&ff xture stirred overnight.

ui 11! CRBFUETR addeésa%&dm“&%“rh-te dnBenea e B e e eRA g «

sodi um Rirsiddr bemaéao dok uédcﬁaedﬁchmp}epaﬁﬁb@éfEW) ﬁi&dit@%@ﬁ?ﬁ@dﬁﬁas
The residue was chromato%ra phed on silica gel eluting with eth
¥4p =rh| S

acet at e/lwéae%ﬂﬁ;s ¥ wintezglid f l%‘flv&recwtazszq@p@&emdl@téyla@th%/&w Teiby
i aljs 3
The’ i i 3586 PHERRS O Y FERAIB RIS bl 107 (s, (210 e SEE AR

(30 m) 7emc(dd,41N= HChnd 9.38izpKd)) 6.4 Ibrmd, ) Hyyar68-ackied. 1H)h4 166180401, 4HR2.50-
evapor at 2’% to ve th title cqonpound as a colorless oil that
sol i Hi f el §4PP)‘“ dMEHY | ow nelting solid (0.59g). |HNMR
(300 MHz, D20, 2 rotarrers) 8 8.03-7.98 (m 211), 7.52-7.49 (m 1H),
4.94-4.64 (m 111), 4.43-4.34 (m 0.5H), 4.20-4.10 and 4.10-4.00 (q,

J = 7.2Hz, 1H), 3.60-3.44 (m O.S5EXKAMPIH73nd 2.90 (s, 5 3H), and
2.20-1. ?\Ql\ffeﬁvlg\(H}R}-t]étr?lﬁvgrr}J(}ur]hnééylgﬁr?, A[%enlzox:adztizgmgs-c%%%)&dml e MPLE 72

20  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, CDCl, rotamers) 6 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- 430(m 0.5H), 4.18-3.5 (m, 4H), 3.16-2.90 (br s, 3H),
2.52-1.90 ppm (m, 2H).

25

EXAMPLE 74

trans-4-1(2.1.3-Benzoxadiazol-5- vlcarbonyl)(methvl)ammo]cvclohexy] glycinate
hydrochloride
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N(R) - Tet r ahydr of uran-3-y1-12, 1, 31- benzoxadi azol e- 5- carboxam de ' 0
Prepared fromlInternediate 2 and

(R -(+)-tetrahydro-3-furyl am nep-tol uenesul phonate in a simlar
manner to that described for the preparation of Exanple 1. The title
conmpound was isolated as a white soI [ d followi ng re-crystallization

fromdi ethyl ether/ethyl acetate. - 5@6\ ;,II-_\CNNR (300 MHz,
CDC13) 88.20 (s, 111), 7.92 (dd, J ﬁz 7.82 (dd J
= 1.2 and 9.3Hz, 111), 6.48N 60464(m 1H) 4.10-3.80
(m 411), 2.50- |sz38(rﬁ> 2.0fe1. 94 ppm (m 111).

EXAMPLE 73

N- Met hy | Fiy(tR)e-coaiptadiyelisafreprapett Boryl M- 2rdins IdoeyizolsBeliyiz neetiBA- €21 Bdx am

de 0 20 Prepared from

N-(R) -t et eﬂécﬁs? tiage aéaﬁﬁrngw{dé 23 despribsdrforfosmple ) @ddselafpdesanrtiwhiisi ng
t he nmet cr $ . e S d
as a pa:l%ﬁglgﬁﬁovgﬁlgfﬂﬁ @{de NIVR 308ﬁ0ﬁﬁgcﬁgi%&ar§ot arrgpg(dvg 79 %g&(aig—ﬁ
= 9. 35 HA.00(BAYH), 7.584dd, d = 213 a9d 9.FH4AH)(4.98-4.64 G 3HE), 4 HBH4. 375mﬁ 3500R% 44 tm,
sy 38‘%?})1?% ?%2 ”%a%zg B 1807 a0 .53 (M 38, %671 0 pb S g -
EXAMPLE 74

trans-4-1. (2,1, 3- Benzoxadi azol - 5-vl carbonv1) ( net hyl ) am nolcycl ohexvl
gl ycinate hydrochloride The titEXAMBREI8d was prepared from
N-(4-tr
benzoxa e 71 and isol ated
as an off vvhlte soI id. Mp = 245-246¢, (dec), NVR (300 WHz, D20,
rotamers) 5 8.05 (d, J = 9.3Hz, 1H), 5/8\?{3:(?);b 1H), 7.51 (dd, J =
2.5 and 9.3Hz, 1H), 498462! N4 37 and 3.60-3.44 (m
total 1H), 392 and382(s\ 2H)+ 3.02 and 2.92 (s, total 3H),
2.031%. 20 ppm (m 8H). EXAMPIE 7
N- 2- (4- Wepphdl fromy Inkertrieytiate] Rahd3Obenincstad)nad pliotinb usag hexeanhaiedeséibed for

Example 1 and isolated as a white crystalline solid. Mp = 145-148°C, 'H NMR {300 MHz,

CDCl3) 8 8.19 (brs, 1H), 7.93 (dd, J = 1.2 and 9.3Hz, 1H), 7.85 (dd, J = 1.5 and 9.3Hz, 1H),

6.92 (br s, 1H), 3.77-3.73 (m, 4H), 3.62-3.56 (m, 2H), 2.64 (t, J = 5.8Hz, 2H), 2.55-2.51 ppm
15 (m, 4H).

EXAMPLE 76
N-Methyl-N-2-(4-Merpholinyl)ethyl-j2.1,3]-benzoxadiazole-5-carboxamide
hydrochloride

. 0 (o
,N-.. N/\/ N\)
' }
O‘N-’ Me HCI
20

Prepared from N-2-(4-morpholinyl)ethyl-[2,1,3]-benzoxadiazole-5-carboxamide using the
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, J = 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, ] =

25  6.3Hz, 2H), 3.13 ppm (s, 3H).



Prepared fromInternediate 1 and 4-(2-am noet hyl ) norpholine using the
met hod described for Exanple 1 and isolated as a white crystalline
solid. M = 145-148C, 11-1 NMR (300 MHz, CDC13) 5 8.19 (br s, 1H),
7.93 (dd, J= 1.2 and 9.3Hz, 1H), 7.85 (dd, J = 1.5 and 9.3Hz, 1H),
6.92 (br s, 1H), 3.77-3.73 (m 4H), 3.62-3.56 (m 2H), 2.64 (t, J =
5.8Hz, 2H), 2.55-2.51 ppm 15 (m 4H).

EXAMPLE 76

N- Met hyl - N- 2- (4- Mor phol i nyf | et hylwnzoxadi azol e- 5- car boxam d

e hydr 0C]b—']\@éthdﬁN-t;Gth;d}‘MIﬁ-E%nh—}&é,l@ﬂ-fénﬁpﬁd?ﬂofefﬁéﬂrbothioamide_
N 2- (4- nor phol T nyT ) et hy , o1- benzoxadl azol e-5-Car boOXxam de usSI ng

the nmet hod descri bed for E;<arrpl e 16. The @phl oride salt was
2C,
- 59

isolated as an off white solid. M = 2J0-2 1H NMR (300 MHz, D20)
68.12 (s, 1H), 8.05 (d, J = 9.0 , I? d, J = 7.4Hz, 1H),
4.57-4.18 (m 2H), 4.03 (t, J = , 2%, 4.00-3.40 (m 6H), 3.59
(t, S=256.3Hz, 2H), 3.13 ppm (s, 3H).

EXAMPLE Thi title compound was prepared from N-methyl-N-tetrahydro-2H-pyran-4-yl-[2,1,3]-

gkmwg;hyg)_e%é(ea ir aqq%-g%%g%ﬁ' Eﬁgég t ﬁ%ﬁé@%éﬁ%ﬁpéf %é?gkﬁﬁgﬂs%&%ﬁ& ?SE) a?t;[dhaiso
N- et hy b @ tsb anwas 9124h pyrcang dmyd v3od NeB) oo, rotamers) 8 7.80 and 7.86 (dd,

benzoxadi azol e- 5- car boxam de usi ng the procedure scri
Exanpl e J54l.3pud P SHEAv@b 1)y 7658y(d) ] DW2be] 1H), 78p and 1.32(dd75€, 1.3 #nd\WNEHE,300

T S gy AR o5y 2550 g S ey Fas o 307388 B gb b

t ot alo 183H), £20°8:18 (&4 1K)12.16. 1984 pprd (RUFD. 04 (m 2.5H), 3.63-3.55 (m
1H), 3.48 and 3.08 (s, total

EXAMPLE 78
trans-4-[(2.1.3-Benzoxadiazol-5-ylcarbonyl}{methyl)amino]cyclohexyl L-valinate

hydrochloride

Me, Me

H
0
NH,HC!
e
O’Nhﬁk'ﬁ
N Me
15 N

The title compound was prepared from N-(4-trans-hydroxycyclohexyl)-N-methyl-[2,1,31-
benzoxadiazole-5-carboxamide as described for Example 71 and isolated as a white solid. Mp
=257-258°C (dec), 'H NMR (300 MHz, D0, 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, ] = 3.6Hz,

20 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
frans-4-[(2,1,3-Benzoxadiazol-5-ylearbonyl)(methyl)amino]-1-methvlcyclohexyl N.V-

25 dimethyl glyeinate hydrochloride
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io 3H), 3.20-3.14 (m 1H), 2.17-1.54 ppm (m 4H).

EXAMPLE 78 ,
trans-4F(2, 1, 3- Benzoxadi azol - 5-yl ear bonyl ) (met hynam nol cycl ohexyl
L-val i nat e hydrochl ori de Me s\deMe O..y..4NH2HC 15 The title
conpound was prepared from

N- (4-trans-hydroxycycl ohexyl ) - N-met hyl - [ 2 M€,3] -

benzoxadi azol e- 5- car boxam de as de§cri ped Tor Ex&MplH8! 71 and i sol at ed

as a white solid. M = 257-g58 (300 wHz, D20,
rotamers) 8 8.06-7.93 (m gH)‘ 53- 47(m 1H), 494470(m 1H),
443435and360346(mN H)"e400and389(dJ 3. 6Hz,

20total 1H), 3,02 and 91 (s, total m 1), .
1.40-1. X9 %?ﬁIUtBQ)OfA&(I{‘E{'}Sﬁ lg'grogﬁﬁﬁ Ipﬁ@y]ﬁyq)loh%p{){agghyb[g,l,3]-benzoxadlazole—

st AP ALRIA ) Tl S SR R sl

(0.44g, 3.6 mmol) and then chloroacetyl chloride {0.23 ml, 2.9 mmol), and the mixture

s warmed to room temperature and stirred overnight. The reaction mixture was washed with 1IN
HCI and sodium bicarbonate solution, dried over MgSQ, and evaporated. The residue was
chromatographed on silica gel eluting with ethyl acetate/chloroform (5:2) to give the chloro
acetyl adduct. Dimethylamine (3 ml of a 33% solution in methanol) was added to a solution
of the preceding product (0.275g, 0.75 mmol), in chloroform (15 ml), and the mixture stirred

10 at room temperature overnight. The mixture was evaporated and the residue was partitioned
between chloroform and water and the organic layer washed with sodium bicarbonate
solution, dried (MgSO,) and evaporated. The residue was purified by chromatography on
stlica gel eluting with ethyl acetate/chloroform/methanol (1:1.5:7%). The hydrochloride salt
was prepared by adding a mixture of 4N HCI in dioxane to a solution of the product in

15 chloroform. The solvents were removed under vacuum and the product re-crystallized from
methanol/diethyl ether to give the title compound (0.13g) as an off white 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

20 3H).

EXAMPLE 80
N-Methyl-N-tetrahydro-2 H-pyran-4-ylmethyl-[2.1,3]-benzoxadiazole-5-carboxamide

0
/N‘--. N
N Me C

25 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



To a sol ution of

N- (trans-4- hydroxy- 4- et hyl cycl ohexyl ) -N-net hyl - (2, 1, 3] - benzoxadi azol
e5-carboxam de (0.7g, 2.4 mol) in chloroform (10 mM), at 0C, was
added di nethyl aniline (0.44g, 3.6 nmol) and then chl oroacetyl
chloride (0.23 nl, 2.9 mol), and the nmxture 5 warned to room

t enper atavegugiidstsolveaty Wnpghted tiit eesidee dissadvedrii T (@ 00vad), wakhigdHa
W T BNnSRH AL LEARRANALE AL AR ] £ RYRLMIR AN o
evapor ated. ere ue’ was chnr romat ogra silica gef RFUE N

with et hyC, ameérataea(ddmcm edlation a(cﬂed?)ncttﬁe @W&vﬁﬂlﬁatﬁdﬂ@lﬂ@oﬁ&ﬁt(mo xaljdwst :
D net hyI 3 33% sol utlon [ S added to  a

sol ut i orf g}FcP ‘Pﬁé f?flé‘e ﬁ‘&e Frbing solidyvas tjredo) %?’f‘ (rate GenesRTated afish
(15 nd),vagidh tGvaNshethel- za&enrahfd#oé@z Arad- 29 dBNBAMA LS FalOURIWH N trhe

The m xture was eeeﬁorat ed and the résidué was partitioned between

chl or of awercding amaned 2ahé mnnd) wsghﬁpbfed sydichlopggiethuned S0ml} eed tmhylamme
bi car b ti T
DL o2 POaLh A 0L Hhep e LS A U S 5 e

acet at e/didti@botmend mtnlﬂa vadre §dded, slowl$) The thigtulfy Sraogtittedrat fRns@Mmpeiafise
pr epar ed b%lh?;ggi n%\]a m xture of 4N HO in djoxane to a solution of  the
M

product Ph s hed Wil LN H1G] &4 mbnandesafuasted, endium bisarbonate seiutigng
t he o] & give the
01 Qo LR wf PO AR Rl 10RO iied B 3REe 48 TR (300
M—iz D2 @hromathrebl)tms wgth@Thy( deetate/chlgroftsm (3 ﬂl}l)o gige OR titls cohphyndzas B3

bt 2. oeeistn &1 Hioay Msf Rbcl, Sty 8 il 5 b3 1l ssdeey

%F(I)A NP2 4@}) 17.567 @5 (mBH), 410606 21) 6850 (o), 3.13t2a8 3105 760tBE) total
N- Met hyI3Hi‘)+% B8 8RR bH5 173phA%prma (54 48 hy | - f 2, 1, 31- benzoxadi azol e-5-¢
ar boyam de 0 25 Met hyl tetrahydro-2H pyran-4-carboxylate (5 m,
40.0 mmol ) was added to a solution of methylam ne (generated by
heating a m xture of nethyl am ne BXAMRIE81i de and sodi um hydr oxi de
pellets) in THF (30 mM) and the m xture heated at 110C in a bonb
react or

frans-4-[(2,1,3-Benzoxadiazol-5-ylearbonyh(methyl)amino]-1-methylcyvelohexyl glycinate

hvdrochloride
POR A
|
Me

N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

20

{0.49g, 2.0 mmol} was suspended in THF (40 m]) and dimethylaniline (0.3 ml, 2.2 mmeol)}
was added. The mixture was heated at 70°C for 0.1 h before adding bromoacetyl bromide (0.2
25 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 HC! (25 ml) and
saturated sodium bicarbonate solution (25 ml). The organic was dried over MgSOs,
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
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overni ght. The solvents were evaporated, the residue dissolved in THF
(100 M), and L1A1H4 (4.6g, 121 mmol) added, and the m xture heated
at 70C for 1 h. The m xture was cooled to 0OC, concentrated NaCH

sol uti on added and the THF evaporated. Chloroform (100 m) was added
to the residue and the resulting solid was filtered off and the
filtrate ¢dhédO).at ed under 5 vacuumto give

The. pr eckolf HE LA rebtahigdll okt 061 S TR0 RD F VA B DN attete
(50mL), sadihni sdidd (9y59a 9 mmd)danﬁm])e ixture heated at 50°C for 3 h. The DMF was removed
[2,1,3]- benzoxadlaz | e- 5- rbo oride (1.7g, 9,3 nnql), as _a

sol uti orPf9Rr Yﬂcl'}?ff’@fl‘gm?trﬁ% ‘{l{’e%‘?"é gﬁﬁ‘d%g“ anq Waey The Huomiomr e
was sfi réx@dctairasrvﬂ@mdﬁﬁﬂ)mmraﬁd Eaﬁraﬂedfaedlﬁxh%ldﬁt%hhte@oM@&h@ﬁem Y
HC1 (20 m), and saturated sodi um bi carbonate solution o (20

dried (MgSGHpossed ysoha desired arde. Todhi materab Oo1ei 15 amal) was ¢4d§@1 gel

Che. 11t nEaits b Apftn [oBite @F3R™ PR P4 e ook

2 r ot angemperdture B805dh) bdfore s@ldﬁigz:pndf‘ld)nm(ﬂmﬂﬁ hydroxide sdlifjon (10 38} ahd4hrfny

3.13 and .,3.05 (both.s,

Lol ot it 4 afSbim Bipgratic” Tué Biriditdies eivanocr luimap

transgg 4- r%&uelw%&aﬂé@nﬁawmiogépw sﬁglh@a@a )smﬁg Rith e RefatetrevBid 1y ligyC
| yci nate hydrochl ori 20 NH2

N r st hng tristraentine (ROFEh glygrrgnssc} {@dsroxadi azol
4
7 oot oy 1SR ARa e iy 0borsy b DGR SHAREDCGRex eribart 40 oAl

at 70C f(onaz2g). Ihélh)mecﬁcmncmchddt wgs isrepamamiewnbbdpfﬁvﬂﬁsl@@n&wﬂﬁxsﬁiatedas4
mmol ) and stirring a xture was cqQoled to room

t enper at?/titE spEd- d\d%‘aléﬁﬂﬁa Qzl‘ﬁlw&”% 1\’%’@ 1919 2aRmeEs Ki &l i & 7 Ovidizer
(50 'iE‘ ) 11, Nodlsl 1429 981 4, 19=9§ 3§alt H{)aﬁgfg 4sﬁddnﬁ@@' £87 890AL S oBP Y, 30

(25 nt). e organi'c was dried over 4, ‘evaporated and the residue
purifi edny. 7dr(b@thalt9t3i aphy. QSranéﬁl%cfaotQ@J total 3i1), AgOvii. $h(net8h)] 1.66 and 1.59
acet at e/ chl fo 1) to give the bronpo acetyl derivative as a
white séPIe OL%?% E?%%%%% Mp

II. BIOL.OGICAL METHODS

20

EXAMPLE 82

In Vivo Electrophysiology

The electrophysiological effects of invention compounds were tested in vivo in anesthetized

25  animals according to the following procedures.

Ammals 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 hippocarmpus, respectively. Once electrodes are implanted, a stable

30 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



= 133-134C). To a solution of the preceding acetyl brom de (0.61g,
1.5 mol) in DWW (8 mM) was added sodi um azide (0.59g, 9 nmmol) and
the m xture heated at 50C for 3 h. The DMF was renoved under vacuum
and the residue partitioned between chloroformand water. The

chl orof orm extract .was_washed with IN HCL and saturated sodi um

bi car borfaicated grtrpppidianealfyaag) eyalghbali pateatidly agsecerded. Evpkgil peteptipds are

desired ol J: i : . 5 redine
(5 AR fof S imalel 2 K lonibh i nghigR R or JHAPURHBHLREE e
stirred fald EBSPrdtempertaseline. lhahe Bttér ihgtarteefiofseomauinnipat an meddnainistoratans
hydroxid? sol utjon gﬁo n%ﬁ and étirring for a furtﬁgr 2 h at room

t enper atfPEamadoulyith an aporapriate doss L the faYe FesLLOBPISNd the o resi due
was pyrified by chromatography on silica gel eluting with ethyl

acet at e/ hexane (1:1) followed by chl oroforn nmet hanoUtri et hyl am ne
(90:10:3) to give trans-44(2,1, 3- EXAMPLE 83

benzoxgdh BRdly oL ih) 6TERLd RBLAGCN et hy! cycl ohexyl

glycin X : rochloride salt was
prepared as described previously and was isolated as a white solid.

= 188-18 | HN 0 D2 2- r.ot aner 5 8. 05 J = 9. 3Hz,

943 1H), %5 %?’sl, mf@@.o &8 % wgight, y%ﬁlrf?u%ﬂ?f? the &@e&%%?a&mng%- 3.50
(bot v Maltbwt@ht 1843} 30 RiB4f @RBBMBi oAl E4dhThuss wak pladéd idtd)the sl eobswre %dth
(both s, total 3H), 2.40-1.56 (m_ 8H), 1.66 and 1.59 ppm (both s,
total 3pinfrared bnam wraychat antomatiedly zoonEteyavioe miwal's agtivity, dlice were habituated
El ectro i’h%'t@étiﬂ chlos re:r ﬂ? 28 h‘ﬁﬁ’}aﬁ&’ W%tﬁllngg 'toctg!eié E&{'lg 8& 19[fice' Wetg g5§e8 n
conpounds were tested in vivo in anesthetize ani mal's according to
t he f ol limvipagtopeadiyedtir test.cotpoual is appreprige neladla 8 chinutesebefon dsA inphdtaning

henobar hi tal adm ni stered, ysing a.Han |ton syringe . Stimulatin
Bnd T ecdaitiRg: Brumrhiaterd- At rin et B FRG Y oA At RSO Rhng

dent at e aBWilSoPs tdid18f N5 BRARTPHS datd RAPEFTAING Y HectAGRd Bk Sieése @ de Sartiitrry
i npl anted, a stable 30 baseline of evoked responses are elicited

usi ng simRyEBcRiowdph adl datarwere @agalyzed by gemperingshel gionpy wesjedawith thetestl at
3lmn t ti ol ati . PSP ' til
31D bl B Ao SRS 8ol SRR LR AR OLSBV | 2

of test feltowedbydunaet's t-test where P less than 0.05 were considered to be significantly

different.

20
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.

25
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injected intraperitoneally and evoked field potentials are recorded.
Evoked potentials are recorded for approximately 2 h follow ng drug
admnistration or until the anplitude of the field EPSP returns to
baseline. In the latter instance, it is conmon that an iv

adm nistration is also carried out with an appropriate dose of the
sane test conpound. 5 EXAMPLE 83 Inhibition of d-Anphetam ne

Sti mul aYkaisdamedison Mal e CDL mice, 25-30 gm body wei ght, were
brought into the experinmental roomand |o allowed at | east 30 nm of

accl i mt Usdof afedpoliRdsRoMaS tBhiRcReEnAl 0 the testing enclosure with an
infrared beamarray that automatically nonitors the animal's

activity. Mce were habituated in the testing enclosure for 20 m n,
and then returned to their hone cage. Mce were dosed
intraperitoneally with test conpound in appropriate vehicle 5 m nutes

bef ore d- Anphetam ne injection. Ten; m nutes after d-Anphetam ne
injection, mce were testgg f orx | oggno
co

t ctivity for a total of
15 mnutes. The data was t ¥ E%%Eéjé;ﬂ1§xpressed as
"arbitrary novenent uni t sA I ta yere anel yzed by conparing the
groups treated with the teft ¢ ound to the vehicle control group.
Statistical analysis was perforned by ANOVA fol |l owed by Dunnet's
t-test where P less than 0.05 were'considered to be significantly
different. 20 Wiile the invention has been described with reference
to specific nethods and enbodinents, it will be appreciated that
various nodifications may be nade w thout departing fromthe

i nvent whareir5 What is clained is: 1. Use of a conpound according to
t he fornul a:

W is oxygen, sulfur or CH=CH;

X, Y and Z are independently selected from the group consisting of -N, or -CR,

wherein:

R is H, -Br, -Cl, -F, -CN, -NOy, -OR', -SR', -NR'5, -C-Cg branched or un-branched alkyl,

which may be un-substituted or substituted,
wherein:

R'isH, -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, -C
2-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-substituted or substituted

n=0,1,2,3,4,5, or6;
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wherein: Wis oxygen, sulfur or CH=CH, X, Y and Z are independently

selected fromthe group consisting of-N, or -CR, wherein: Ris H,

-Br, -Cl, -F, -CN, -NO®2, -OR, -SRI, -NRI 2, -Cl-C6 branched or

un- branched al kyl, which nmay be un-substituted or substituted,

wherein: R is H -Cl-C6 branched or un-branched al kyl which, may be

un substltuted or substituted, F=0o0or S, Ais H or -Cl-C6 branched
ched al kyl , which may be un-substituted or substituted, -C

2 C6 b

e @00 %ﬂ@ﬂgh%&l&ﬁ un.mgﬁgteﬁ% s lea&dsy*é%{ EZUt ed or

substltuted - anched or branc

un- su baﬁacwbﬂﬁylpfvh&u gy Heuxhaﬂbsm@sd &1 subyaliea) ek—)d @'Lu 6iBydidatky &hich may be
un-substituted or substituted, -C3-C7 alkylcycloa whi ch may be

un- subshistbstiddedor ssbdigted, ut-€g;C graghbioycldutityé mboshah &y Wurr—:s*.ubstiatyteber
un-substituted or substituted, alkylaryl which may be un- substltuted
or sub§elstipiedy aw&wkyh eayeheaEysebsituipd ensubsijutsd onp hetgiesydle whish nesry be un-—
substi 3, 4, 5 or 6; 1is a -C3-C7 cycloal kyl which
may begﬂ%ﬁgﬁ S Bﬁ?@dmﬁ substituted, a -C4-C7 azacycl oal kyl, which
may be_un- substltuted or substituted, a -07-Cl0 bicycl oal kyl which
may beBuf-€a0StR 't QtHS =@ Hir&t emSfed, a - 07- CLO azabi cycl oal kyl whi ch
may be un-substituted or substituted, aryl which may be

un- subgf is Mt £hl6Hen Sprefekd bl F)p I @aﬁ{ymaiy@lﬁd; ey e Lcel @mmﬂ Wi ch!3um-
substltuted or substituted; Bis -C= N, C= S=0 or S2;
Ra is EHbsHtutes %@é‘?ﬁ%ﬁ%@r@r\ﬂﬂﬂymonalm foxwm@: S wkm&yl goup with 1 @gd

al kyl group which is unsubstituted or substltuted and whi ch

opt i on@l ik wbsehowhen B i3 =1y, 6=08adrkS0,, O id pressmt,tifbélidea noB BHes Babsent
when Bis 0, S, C—O 5=0 or 502, or if present, is bonded to B when B

Is - C_ (,C— RE_2fo; %Pg H 2 hHloggn H)%et%%%f} )p{)ﬁf, & %bl é% ll):I)éll’lChgqgi' uf braglheg6

branched or “un- Bf ané
alkyl, which may be un-substituted or substituted and which optionally, forms a C3-C; cycloalkyl

group with R%, a

-C9-Cg branched or un-branched alkenyl, which may be un-substituted or substituted, a -C5-Cg
branched or un-branched alkynyl, which may be un-substituted or substituted, a -C3-C7

cycloalkyl which may be un-substituted or substituted, an aryl which may be un-substituted or
substituted , a heterocycle which may be un-substituted or substituted, a -C9-C7 carboxyalkyl
which may be un-substituted 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 -C1-C; alkyl group which may be branched or un-branched, un-substituted or
substituted or a -C,-C5 acyl group which may be un-substituted or substituted,

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

treatment of a mammalian subject, wherein the subject suffers from a hypoglutamatergic
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al kyl, which may be un-substituted or substituted and which
optionally, forms a C3-C7 cycloal kyl group with Ra, a -C2-C6 branched
or un-branched al kenyl, which may be un-substituted or substituted, a
-C2-C6 branched or un-branched al kynyl, which may be un-substituted
or substituted, a -C3-C7 cycloal kyl which may be un-substituted or
substituted, an aryl which may be un-substituted or substituted, a
het er osyrditompri xdefispchm thenwubrs or stength diexsitvey isyuapees, or dn the2ugper of
car boxyalky! | C e un-substituted or. substituted, 'a

car b vb K rePlof si i d TuatRa HEP ! it hu ORI g

car boxyhet eroaryl which may be un-substituted or substituted, a

-C -C7 sul fonyl al kyl which may be un-substituted or substituted, a
sul f onyl Heydf advngdvundyccosiingsubsiorhulaed or substituted or a

sul fonyl heteroaryl which may be un-substituted or substituted, or
when Bis -C-Ra, Ra and D optionally forma =NRe or a =N-012 group
with B, wherein Rb is H or an unsubstituted or substituted Cl-C7

al kyl group; and Rb is H, a -Cl-C7 al kyl group which may be branched
or un-branched, un-substituted or sfubstituted or a -C2-C7 acyl group

which may be un-substituteg, or »eubst]tuied, a pharmaceutically
acceptabl e salt thereof i mapuf 2T uffel df m-gredi canent for the
treatment of a mammal i an sypkect . wheiein t subj ect suffers froma
hypogl utamatergic conditi or'a deficiency in the nunber or

strength of excitatory synapses or in the nunber of AMPA receptors,
such that nmenory or other cognitivé functions are inpaired. 2. Use of
a conmpound according to the formula: wherein: Wis oxygen, sulfur or
CH=CH, X, Y and Z are independently selected fromthe group
consisting of-N, or -CR wherein: Ris H -Br,-F, -CN, -N&2, -OR
-SRI, wlRre: - C1- 06 branched or un-branched al kyl,

W is oxygen, sulfur or CH=CH;

X,Y and Z are independently selected from the group consisting of -N, or -CR,

wherein:

Ris H, -Br, -C], -F, -CN, -NOy, -OR', -SR!, -NR'5, -C;-Cg branched or un-branched alkyl,

which may be un-substituted 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 -C1-Cg branched or un-branched alkyl, which may be un-substituted or substituted, -C
9-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
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whi ch may be un-substituted or substituted, wherein: Rl is H -Cl-C6
branched or un-branched al kyl which, may be un-substituted or
substituted, F=0o0or S, Ais H or -Cl-C6 branched or un-branched

al kyl, which may be un-substituted or substituted, -C 2-C6 branched
or un-branched al kenyl, which may be un-substituted or substituted,
-C2-C6 branched or un-branched al kynyl, which may be un-substituted
or subot bubstiamted, argBordRtargayclsariigh manbe hn-sebptitieedunr-sehistted, atkglardmwhich
substi - C3-C7 al k cl] qal whi ¢ v. he un-substituted I
subot | PV TR ST U o AT TR By SEE ALY Gt
substituted, al kylaryl which may be un-substituted or substituted,

al kyl hated.deycl. &, Miiréh may be un-substituted or substituted n = 0, 1,
2, 3, 4, 5, or 6; is a -C3-C7 cycloal kyl which my be un-substituted
or sub@tjt ed, a -C4-C7 azacycl oal kyl, which nay be un-substituted

Subst area. 57 BROHABIEUrSEba o G R BB B i cd o
et or oy o uR Kl SR BT P bR B I TR oy oo

C 1r, GQn-shbstiitednGbubRithe®a - 14 dzabiSydibaliy] RMiRARKY bR EBEARIM oF)
OH, CQal kyl, cyano, or a -G - al kyl group which i's unsubstituted or

subst i sulisddital)dryiivhich noptheamadubytjtuted brmubatitGid GF a hyetoosdlk whidymedaybewint-h
D, and [%i.s sen%.whec?_ Bis 0, S, C=0, 5=0 or S@, or if present, is
bonded SPUBHHE B = -C1r or N, and is H a hal ogen
(preferably F), ORb, a -Cl-C6 branched or un-branched al kyl, which
may be BuR—-€epCiR’ Of WdS,0C=Q,l5) ot3ded and which optionally, forns a
C3-C7 cycl oal kyl group with Ra, a -C2-C6 branched or un-branched

al kenylpa ;oM oy fid t ! thtpt - 6.
branched or’ un- %%ér@%ed%ﬁﬁ %}f%\ﬁ c(ﬁlgrrlf.zé p%ed:'uérjilti ?g%lsé?l‘t‘p%ggﬁ or"
subst i sulsgthtedor-sa3stiGited yrel wiaikk pptionkily, Hommsya GeCuoyckuabiol gtoup edthdd; and
substituted, an aryl which may be un-substituted or substituted, a

het er ogy;g 'Iggsle%ﬁ& BROoDPE i, RS SO 60ir BresGi S bbhdehgdB When®- C7

car boxyal
is —C=, -C-R* or N, and is H, a halogen (preferably F), OR®, a -C|-Cg branched or un-branched

alkyl, which may be un-substituted or substituted and which optionally, forms a C;-Cy cycloalkyl
group with R* a

-Cp-Cg branched or un-branched alkenyl, which may be un-substituted or substituted, a -Co-Cg
branched or un-branched alkynyl, which may be un-substituted or substituted, a -C3-C7

cycloalkyl which may be un-substituted or substituted, an aryl which may be un-substituted or
substituted , a heterocycle which may be un-substituted or substituted, a -C2-C7 carboxyalkyl
which may be un-substituted 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
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whi ch may be un-substituted or substituted, a carboxyaryl which may
be un-substituted or substituted, a carboxyheteroaryl which may be
un-substituted or substituted, a -Cl-07 sulfonylal kyl which may be
un-substituted or substituted, a sulfonylaryl which may be
unsubstituted or substituted or a sulfonylheteroaryl which may be
un- subsgltuted or substituted, or when Bis -Cle, Ra and D

opti ond I1§/Hf @fGn%v aikyllgeolmrwlaclrmaﬂ)eblgndwp oninp-hraBehaghen-gibstitated & H or

h ISR o LT B L LR Bl © 7
un- substh phﬁlﬁﬁc@ﬁlcﬂlybﬁkeﬁtaﬁle ghlther@of ivthdrhadydurel Sfupmaydit Elentreoy thke

un- substltuted or subﬁ ituted; or . a pharmaceuytically acceptabl e salt
t her eofreftephef ampmmalis Chvhgreifbie suhiest U PR HPRSILHERCTYF a

mamel i.ahyi §oPh&feticie & Bithe Ao BPHRAbhSH §Sfa§or§r§ ?es or in the number of
hypogl ut amatergi c condition or deficiéncies In nber or strength

of exciAMP# rrscest,omqolsb thaba corticalfstiatal irbbalargk omumlearéogm whizoslyetiaphat a
cortlcaH£§§ enlfa éqgghgnce occurs leading to schi zophrenia or
SChIZOp% r'm DEhavI or 3. Use according to claim1 wherein said
t reat ment |s for schi zophreni a or for Parkinson's disease. 4. Use of
a conpound according to the formula: , XN "1"1tyZ A wherein: Wis
oxygen, sulfur or CHECH X, Y and Z are independently sel ected from

t he gr qUPU&ORSHalngE cRfm NwiRFein {dil r¥RRER! 18 for ReHigopreniar for l@lkmsdﬁ s
-CN, -N®2, -OR, -SRI, -NRI 2, -Cl-C6 branched or "un-branched al kyl,

whi ch ﬁﬁﬁmﬁe un- substltuted or substituted, wherein: Rl is H -Cl1-C6
branched or un-branched al kyl which, may be un-substituted or
substi tuted,

4. Use of a compound according to the formula:

F
X
OB G
N Y//Z A

wherein:

W is oxygen, sulfur or CH=CH;

X, Y and Z are independently selected from the group consisting of -N, or -CR,

wherein:

Ris H, -Br, -Cl, -F, -CN, -NO», —ORI, -SR!, -NR'2, -C-Cg branched or un-branched alkyl,
which may be un-substituted or substituted,

wherein:

R'isH, -C|-Cg branched or un-branched alkyl which, may be un-substituted or substituted,
F=0orsS,

A is H, or -C1-Cg branched or un-branched alkyl, which may be un-substituted or substituted,
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F=0o0or S Ais H or -Cl-C6 branched or un-branched al kyl, which
may be un-substituted or substituted, -C2-C6 branched or un-branched
al kenyl, which may be un-substituted or substituted, -C2-C6 branched
or un-branched al kynyl, which may be un-substituted or substituted,
-C3-C7 cycl oal kyl which may be un-substituted or substituted, -C3-C7
al kyl cycl oal kyl which may be un-substituted or substituted, aryl or
het er oe§zi(e twhrichid oeyn-brenched slkbsyli whick dhayibe snissbstituiedar, substitytedr-£h-Cg
whi ch may be un-substituted or substituted, al kyl heterocycle which
may be bripchedasnchyanshedalkunhovhielymay bp ua-sgbstiptedor sgbstimted; -CarCrgrycioalkyl

-C3-C7 | oal kyl ich e .un- stitpyted or substituted, a . .
G- Cr vy B st svhiy i i b plioRouORS YR Gh gy BE b Sebstigned
-C7-C1 ic fs) i - i . i .
G- o PR e B el el B Bl R sl RS O M T i
aryl wmaytbenaysubgituind sudubstithist] edkydhietaubgid whitk ehagbe anisabinoed/ al sabstituted
whi ch may be un-- substituted or substituted; Bis -C=0, N S C=0,

5=0 or ,SR; i4S a hal ogen (preferably F), OH Gal kyl, cyano, or
a -Cl- 6‘%?&5183’5’%%?66m ch is unsubstituted or substituted and which

optiona , foimse a C3-C7 cycloal kyl group with D; and D is absent
when @_l S, C=0, 5=0 or 502, or if present, is bonded to B when B

is - C= N\ Rea @3-Of cichlkyd whichanhabogesubspietier ailssituld, a @PC-a - Cl- C6
branched or un-branched al kyl, which may be un-substituted or

subst i azacyeloalivyl, whichmaygteivorrabstituted or substiatuEs; CT7§ pj biaydiydlkyd mdugh may be
Ra, a -C2-C6, branched, or un-branched al kenyl, which may be.

un- sub&pistetigHeder ubivied.gt-6a.C 1 azapicxsioabyl MeHdn s ba - BbatiEIRd @

al kynyl e be un-substituted or substituted, a -C3:C7

cyol oaPA I T HagHR s b ES bl T of F biieingela Fhianymox s vor
may be swbtifidisdrisibdt@de@r substituted, a heterocycle which may be
un-substituted or substituted, a -C2-C7 carboxyal kyl which may be

un-subsgt.i t yted .ar bst it utec ar boxyaryl which may be
Un-SUbS%tllsttlel‘t eg'lgrogﬁbii(:"t(?}tsgg),orgs%r boxyhet eroaryl which may be

un-substituted or substituted, a -G -C7
R® is H, a halogen (preferably F), OH, Qalkyl, cyano, or a -C-Cg alkyl group which is un-

substituted or substituted and which optionally, forms a C3-C7 cycloalkyl group with D; and
D is absent when B is O, S, C=0, S=0 or SO, or if present, is bonded to B when B

is —C=, -C-R” or N, and is H, a halogen (preferably F), OR®, a -C1-Cg branched or un-branched
alkyl, which may be un-substituted or substituted and which optionally, forms a C3-Cy cycloalkyl
group withR%, a

-Cp-Cg branched or un-branched alkenyl, which may be un-substituted or substituted, a -Co-Cg
branched or un-branched alkynyl, which may be un-substituted or substituted, a -C3-C7

cycloalkyl which may be un-substituted or substituted, an aryl which may be un-substituted or
substituted , a heterocycle which may be un-substituted or substituted, a -C2-C7 carboxyalkyl

which may be un-substituted 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-
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sul fonyl al kyl which may be un-substituted or substituted, a

sul fonyl aryl which nmay be un- substituted or substituted or a

sul fonyl het eroaryl which nmay be un-substituted or substituted, or
when Bis -C-Ra, fe and D optionally forma =N-R or a =N-O e group
with B, wherein le is Hor an unsubstituted or substituted Cl-C7

al kyl group; and Rb is H, a -Cl1-C7 al kyl group which may be branched
or un- bulastitm@tjqr substgutbd o1 4 mifedylhcte@utyé mhiqhtreaj/ trunasubgRutET ongpktiyted g

accopt n 20ar FIERRY bl BpBorbliy RPEA M T Rhok B dn i wigpn i

conditio@mﬁ@hemt@rédBfmﬁtb@dgrlmyralmgﬁmp,tmg of ADHD, Rett syndroneg,
fragile-X syndrone respiratory depression breat hing rel ated

di sord S a h itivy ders
5 ° bee Rl IR Ao AL TR b eh R REr b il Rl

accor distigtitedar GO0 GedIGrogr \ﬂlhlblamlay be uhdsudine ¢t substinged; C1- C6
branched or un-branched al kyl, which nay be un substituted or

gﬂggt : :og% ﬁgann%celltlg%lﬁl alc%!eéykh %ﬁg}e B]g tr% P gftél_%getagéj %a(l)te |or condltﬁn
OH, al kslkctat frbm thngrolp tensibisgof ADHD, ﬂﬁelﬁrsyﬂTbMﬁ&mgFﬁ -X @lntﬂrdmre adsjiydtoryor
is Fwhen Rais F,. or arnpceuti ca cceptabl e salt e
accord r@eﬁswnaﬁvaf@fngar lsflrj%"ﬂnﬁé?lb?ﬂﬁleéa“ﬁah%ﬁ‘p%%?fs? & CoBRibVE Hfrgrdrﬁ-

formula | X

5. Use according to any of claims 1-4 wherein said compound is according to according to

formula IT;

e

I
wherein:

A is -C1-Cg branched or un-branched alkyl, which may be un-substituted or substituted, a -C3-C

7 cycloalkyl which may be un-substituted or substituted;
nis0,1,2,0or3;and

B is C-R*, C=0 or O;

R®is H, OH, alkyl or F; and

D is absent, is H or OH when R” is H or alkyl, or is F when R? is F, or a pharmaceutically

acceptable salt.
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| X wherein: Ais a Cl-C6 al kyl which nmay be substituted or
un-substituted, Rl is H or CG-C4 alkyl, R2is H or a Cl-C6 al kyl

whi ch may be substituted or un-substituted, R3is H or a Cl-C6 al kyl
whi ch may be substituted or un-substituted, R4 is H or a Cl-C6 al kyl
whi ch may be substituted or un-substituted, or a pharmaceutically
acceptable salt thereof 7. Use according to any of clainms 1-4 wherein
sai d cénpbuanactording to any of claims 1-4 wherein said compound is according to formula IX:

N- Cycl ohexyl - N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

N- Cycl opentyl - N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxamn de

N- (trans-4- Cyanocycl ohexyl )-N-met hyl -[ 2, 1, 3} ben;bxadlazole 5- car boxa
m de 0 TN

N- Met hyl - N-t et rahydr o- 2H pyran- 4xy1] - be zoxéﬁiazole-S-carboxani
de N Met hyl - N- (4- oxocycl ohexyl) [ @ nZbxadi azol e- 5- car boxani de
N- (trans-4- Hydroxy- 4- met) X met hyl -[ 2, 1, 3] - benzoxadi azo
e- 5- car boxam de, or o

N- (4-trans- Hydr oxycycl ohg methyl - [ 2, 1, 3] - benzoxadi azol e- 5- car bo
xam de. 8. Use according to any of clains 1-4 wherein said conpound
is NCycloheptyl -N-nethyl-[2,1,3]-benzoxadi azol e-5- car boxam de

N- (4, 4- Di net hyl cycl ohexyl - N-net'hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam
de N-Methyl -N-spiro[2.5]oct-6-y142,1, 31-benzoxadi azol e- 5- car boxam de
N Cycl etheteyd:- N- met hyl [ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

N- Cycl ohexyl -[ 2, 1, 3] - benzoxadi azol e- 5- carboxanide

N-Cycl 1 y de

N Cycl o u?&%'égi&gf&ggﬁgﬁ Sggéﬁh&% car oxa e

N-(cis- 4 Cyanocycl ohexyl ) - N-met hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam
de R'is I, or C-Cy alkyl,

N- D3- Met hyl - N-t et r ahydr o- 2H- pyran-4-y142, 1, 31- benzoxadi azol e- 5- car box
am de

N (Tt Raby o 32571 g sy yhichymay e pubgingted orunsybstited, & o+ boxani de

N- ( Tetrahydro- 2H pyran-3-y1) 42, 1, 31- benzoxadi azol e- 5- car boxam de
N-thhi$i$H(mﬂn®pﬁydﬂodﬁﬁhtymaﬂESMVQmﬁaimnﬁﬁmbamnmdadiazole-5-carboxa
m de

O e R R e e R S sty ¢
N-(Cycgﬁgﬁ_gk@ﬁﬁp%k%fN-nethyI [ 2, 1, 3] - benzoxadi azol e- 5- car boxam de
yl-N-nethyl -

N- Benz , 1, 3] - benzoxadi azol e- 5- car boxam de

N- Met hyl - N- (t et rahydroturan-2-yl nmethyl)-[2, 1, 3] - benzoxadi azol e-5-carb
oxam de N Met hyl-N-pyridin-3-yl[2, 1, 3]-benzoxadi azol e-5-car boxam de
N- Met hyl - N- phenyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

N- Q/pgdprm)dccd\k]ingftcﬁ adiy off cbaikH py ¥ Adteisyidl43mbpod]dibenzoxadi azol e- 5-car b
oxam de

N-Tetr %@?ﬂ{b&le&ﬁ H){ﬁéﬁyﬁﬂ':ﬂ Nelisndinzdid 5140k 8liby1) 42, 1, 3] - benzoxadi a
ca

zol e-5 oxa

N-Cyclopentyl-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-Methyl-N-(4-oxocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide, or
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tert-Butyl-4-[([2,1, 3] -benzoxadi azol - 5-yl carbonyl ) (et hyl ) am no] pi per
i di ne-1-carboxyl ate

N- Met hyl - N- pi peridi n-4-yl1[ 2,1, 3] - benzoxadi azol e- 5- car boxam de

hydr ochl ori de

N- Met hyl - N- (1- et hyl pi peridin-4-yl1)42,1, 3] - benzoxadi azol e- 5- car boxami
de

N- ( 1- AdetdytrgispidydrdiyrydloheyDNY mestlimt{ 2,1 3]-begiox i avoboc rdinhexdnsd&- car boxam
i de

N (1- Formyl pi peridin-4-yl)-Nnethyl-[2,1, 3] -benzoxadi azol e- 5- car boxam
i de

N bt Ao TB W o QI 4 R i Sl & 31 - benzoxadi azol e- 5
N- Met hyl - N- (t et rahydr o- 2H pyran-4-yl1)-[ 2, 1, 3] - benzot hi adi azol e-5-carb
oxam de¥-Cycloheptyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

N- Met hyl - N- (t etrahydro-2H-t hi opyran-4-yl)-[ 2, 1, 3] - benzoxadi azol e-5-ca
r boxam . . .

N- Met h)’/\{j @r&"[("j?leétk\f"a’&PBF’éVéWy'HF%‘-V b2 s pafiazolepycarboxgmidle hon, oxadi azo
| e- 5- car boxam de

N- Met hyd-MikhyENspoto xE] datéetl{ah)ajHber kb dildotpy-cabokanyidie 42, 1, 3] - benzoxadi
azol e- 5- car boxam de

N- Met hy] - an r wiran-4-yl gqui-n | ne; 6- car boxam de

N44- ( Hglodg}g)[?t)lljlﬁm %g{p& é#é@yqﬁ%@xﬁg%ﬁéw-s[%@xgﬁ%enzoxadi azol e- 5- car box
am de N-Cyclohexyl-[2,1,3]-benzoxadiazole-5-carboxamide _

N-[ 4- (Met hoxyi m no) cycl ohexyl ] -N-net hyl -[ 2, 1, 3] - benzoxadi azol e-5-carb
oxam d . .

N- (4, 4?IE§\F|01!?85“613Vc%’%ﬂh%?’ja-dﬁ-z?ﬂﬁt%ﬁﬂrb‘["?f”icfeS] - benzoxadi azol e- 5- car boxam
i de

N- (4- f orcabyti-¢hes]-Berabxaddiatble-Nearebtayidd 2, 1, 3] - benzoxadi azol e-5-carb
oxam de

N (4-trans-Hydrox cl ahex ~3.-benzoxadi azol e- 5-.car boxam de
N-(t raf@?'ﬁi ars E’ﬁe’f@t’ﬁﬁ%e}@ﬁ%?@ibmm[‘ﬁ Z,O% -'B%rh?b%(”%{g? azol e-5-carbo
xam-de

N- ( ci s-NARHyidthakiy-tétratptdny-2 Sypyrohexl2)1, NHreatdxptiaide-5;c3thokanikaxadi azol e-
5- car boxam de

N (ci S4Aeds X Y-4-et hyl ) . et hyl -[ 2.1, 3] - benzoxadi azol e
"5 car {)\é@(’é‘tﬁ] d}gjl;g)éﬁ pyran LPW) ‘f%f,%f)ggﬁ%kgd]a@bfg% Pe}ﬂ)oiamlg'é

N- (trans-4- Hydr oxy- 4- et hyl cycl ohexyl ) -N-net hyl -[ 2, 1, 33- benzoxadi azol e
- 5- car PelXatrdero-2H-pyran-3-yl}-{2,1,3]-benzoxadiazole-5-carboxamide

N- (ci s-4-Ethynyl-4-hydroxycycl ohexyl)-Nnethyl -[2, 1, 3] - benzoxadi azol e
-5-car Ro rm eyl _ . e :

N (o sV ATBE retrabydro 2t pyran )12 4 A bensgradigalessicarboramide s ons oxad
i azol e- 5- car boxam de

N- ('t r af¥sEtAyIB{rtetGhpdroi2 N pyranidpdild kpthenzokadigeole-Iearbexpynid¢ 2. 1, 3] - benzox
adi azol e-5- car boxam de

N- (4- t peRRrorgeli- Rx%eYIgh Ang20%h) DA A8 IcBMoxdRidd . 33- benzoxadi azol e- 5- ca

r boxam de

N- (trans-4- Met hoxycycl ohexyl % N-met hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car bo
xani delN-{Cyclohexylmethyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

N- (trans-4- Met hoxycycl ohexyl )-N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car bo

t hi 0an?\)q?enzyI—N—methy|-|[2,1,3]-benzoxadiazole—5—carboxamide )
N-(4-cis-Hydroxycycl ohexyl)-N-nmethyl -[2, 1, 3] - benzoxadi azol e- 5- car boxa

d
\L Nbt h{HVIREN A tetmehydrfuran-2aykpthulla, §.3) bensmeaciazple: Srcazborsetidtx adi azol e
-5-car boxam de

N- (t r apswiderHzNgRaNRLPNGAM] ) -HihBRE MY old-B-cdrb3karRaRzoxadi azol e- 5- car boxa
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12. Use according to claim4 wherein said conpound is conbined with

at | east one acetylcholinesterase inhibitor in the manufacture of a

medi canent for the treatnent of Al zheiner's disease.
N-Methyl-N-phenyl-[2,1,3]-benzoxadiazole-5-carboxamide

N-Cyclopropyl-N-tetrahydro-2H-pyran-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide

N-Tetrahydro-2H-pyran-4-yl-N-(2,2,2-trifluoroethyl)-(2,1,3]-benzoxadiazole-5-carboxamide

tert-Butyl-4-[([2,1,3]-benzoxadiazol-5-ylcarbonyl)(methyl)amino]piperidine-1-carboxylate
N-Methyl-N-piperidin-4-yl-[2,1,3]-benzoxadiazole-5-carboxamide hydrochloride
N-Methyl-N-{1-methylpiperidin-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(1-Acetylpiperidin-4-yl}-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(1-Formylpiperidin-4-yl}-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-[1-(methylsulfonyl]piperidin-4-yl}-[2,1,3}-benzoxadiazole-5-carboxamide
N-Methyl-N-(tetrahydro-2H-pyran-4-yl)-[2,1,3]-benzothiadiazole-5-carboxamide
N-Methyl-N-{tetrahydro-2H-thiopyran-4-yl)-[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-2H-thiopyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide

N-Methyl-N-tetrahydro-2H-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
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-methyleyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
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N-(cis-4-Hydroxy-4-ethylcyclohexyl)-N-methyl-[2,1,3])-benzoxadiazole-5-carboxamide
N-({trans-A-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-carboxamide
N-{4-trans-Hydroxycyclohexyl)-N-Ds-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Methoxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Methoxycyclohexyl)-N-methyl-[2,1,3])-benzoxadiazole-5-carbothioamide
N-(4-cis-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-[trans-4-(2H-tetrazol-2-yl)cyciohexyl]-[2,1,3])-benzoxadiazole-5-carboxamide
N-{trans-4-Azidocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-4-Aminocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-3-Hydroxycyclohexyl}-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(trans-3-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(3-oxocyclohexyl}-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(3,3-difluorocyclohexyl}-[2,1,3}-benzoxadiazole-5-carboxamide
N-{2-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(2-oxocyclohexyi)-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(2,2-difluorocyclohexyl}-[2,1,3]-benzoxadiazole-5-carboxamide

N-(2-Hydroxytetrahydro-2H-pyran-4-yl}-[2,1,3]-benzoxadiazole-5-carboxamide
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N-(2-oxotetrahydro-2H-pyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-(2-oxotetrahydro-2H-pyran-4-yl)-[2,1,3]-benzoxadiazole-5-carboxamide
N-(2-Hydroxytetrahydro-2H-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
N-Methyl-N-tetrahydro-2H-pyran-4-yl-(2,1,3]-benzoxadiazole-5-carbothioamide or

N-Methyl-N-tetrahydro-2H-pyran-4-yimethyl-[2,1,3]-benzoxadiazole-5-carboxamide.

9. Use according to any of claims 1-4 wherein said compound is:

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl N,N-dimethyl glycinate
hydrochloride

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(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, or

trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl glycinate hydrochloride.
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10.

11.

12.

Use according to claim 4 wherein said compound is combined with an opiate or opioid
analgesic in the manufacture of a medicament and wherein the disease state or condition is

respiratory depression.

Use according to claim 4 wherein said compound is combined with an anesthetic agent in
the manufacture of a medicament and wherein said disease state or condition is of

respiratory depression.

Use according to claim 4 wherein said compound is combined with at least one
acetylcholinesterase inhibitor in the manufacture of a medicament for the treatment of

Alzheimer’s disease.
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