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Background of the Invention

25
The release of glutarnate 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 (INMDA) 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.
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of paradigms. See, for example, Granger et al., Synapse 15:326-329 (1993); Staubli ez al,

2:; PNAS 91:777-781 (1994); Arai et al., Brain Res. 638:343-346 (1994); Staubli et al., PNAS
91:11158-11162 (1994); Shors et al., Neurosci. Let. 186:153-156 (1995); Larson et al., J.
Neurosci. 15:8023-8030 (1995); Granger ef al., Synapse 22:332-337 (1996); Arai et al., JPET
278:627- 638 (1996); Lynch et al., Internat. Clin. Psychopharm. 11:13-19 (1996); Lynch e?
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30 Hampson, et al., J. Neurosci. 18:2748-2763 (1998); Porrino et al., PLoS Biol 3(9): 1-14
(2006) and Lynch and Rogers, US Patent 5,747,492. There is a considerable body of evidence

showing that LTP is the substrate of memory. For example, compounds that block LTP
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A prototype for a compound that selectively facilitates the AMPA receptor has been described
30 byltoeral, J Physiol. 424:533-543 (1990). These authors found that the nootropic drug
aniracetam (N-anisoyl-2-pyrrolidinone) increases currents mediated by brain AMPA receptors

expressed in Xenopus cocytes without affecting responses by y-aminobutyric acid (GABA),
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Typically, they are chemically more stable than aniracetam and show improved bio-
availability. CX516 is active in animal tests used to detect efficacious drugs for the treatment
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 ef al,,



15 Summary of the Invention 20 The present invention includes, in
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oral bioavailability. 5 The ability of the conpounds of the invention
to increase AMPA receptor-nedi ated responses nmakes the conpounds
USETH cheah Blinaby 2915 RALAOEESole INGRGI0RLVdRf Rfthd td B ifinddiRy and
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I n anot her aspect,_ the inventjon includes a nethod for the treatnent
of a naAPrEnhacing HMEA medipted glutRmatsrisFyBRRNG SEEPERnat er gi ¢ condi ti on,
or froma deficiency in the nunber or strength of excitatory
synapses, or in the nunber of AMPA receptors, such that nenory or

ot her 15 cognitive functions are inpair-?. Such conditions may al so
cause a cortical/striatal inbal | eadi ng &f schi zophreni a or
schi zophreni f or m behavi or. | n Aret gspedk”; *t he i nvention includes
a method for reducing or inhi¥jti, -.piré?ory depression in a

subj ect having respiratory depridSsidefr; conplising adm nistering to
the 20 subject an anmount of a conpound of the invention, the anpunt
bei ng sufficient to reduce or i nhi bik respiratory depression. In one
enbodingghmg%xgpﬁcgﬂﬁgg&Jon, the subject is a human. |n another

enbodi : e subject Is a mammal. Also clained is a nethod for
reducing or inhibiting respiratory depression conprising

adm nistering to the subject.an amoupt of a conppund, of the invention
' cBnb REPT PO TS HGH i e A B RSO mBR U 00 8% PL T IE gl at es
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compounds of this class has been found to enhance AMPA mediated glutamatergic synaptic

responses and significantly improve the behavior of rodents in the d-amphetamine stimulated
locomotion assay. This behavioral assay has proven useful in assessing the efficacy of

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
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I n anot her aspect, the invention includes a nethod for reducing or
inhibitin r I - related sleep disorders or slee |
subj ect thBﬁ§%@P%@% apnea, conprising adm nistering t%c?&gﬁgﬂgﬁg@t
an amount of a conpound of the invention, the anount being 30
sufficient to reduce or inhibit the breathing related sl eep disorder.
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represents a nmethylene (CH2) group and n is an integer fromO to 7.

The integer of 20 n = 0 is used to indicate that the nethyl ene grpup
i s non- elviaethertasperhdhg iaventiopyrdledes pynethaddor the freafment of argarppplign ey
fully s ' -cont ad 0 .
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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 sleep 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



WO 2008/ 143963PCT/ US2008/ 006271 The term "azabicycloallcyl™ is used
herein to\ﬁﬁﬁ&knd@ # fully saturated nonoval ent radi cab-ERModfibAY UP
to 10 carbons ydrogen and 1 nitrogen atomin a blcyc IC ring.
Exanpl es of azabicycl oallcyl groups a include

1- azabicycl o[ 2. 2. 2] octyl, 2-azabicyclo[2.2.2]octyl, 1-

azabi cycakeh@viebydthepiryl, an@ deszhbaday (Sbﬁ[o& IPoflth&iPpiajitd Beddription, following, in
1-azabicylo[3.2.11gctyl. $ The term "al kenyl" is used herein to refer

to a moridarereutically acner@Eblscarmisr- E&BWBGH‘%HBBWEH%@@HWF REthedpstoThs
one or twmg b%bctn?esmgfe ﬁiﬂy §Wn§%9xﬁhe ik @Jim[ga)ﬁe%gﬁoﬁ bf @L gientdiat N,

branched or cyclic. ' es of al kenyl groups are ethenyl,

n- but enytad lnChmpncéwlwlth tho precoppaging dgwingpent enyl , cycl opent enyl et hyl
and g{CIohexenyI. 10 The term "substituted” with reference to
"substituted al kyl™ groups (including cycloallcyl and bicycloall cyl

gr oups) Det&iltd Sekdrittiof oBtHeGMyEntiogr oups and "substituted allcynyl”

groups, anong other related substituted groups (e.g., carboxyal kyl,

sul fonyl al kyl), refers to one or nore functional groups (containing

from 1-§ eRphep,atons, 1-7 carbon atons, 1-6 carbon atons, 1- 15 3

carbon atonms, Z-8 carbon atoms, 2-7 carbon atons, 2-6 carbon atons,

3-8 carbon atons, etc. depending upon the substituent) which are used

as amsu t’elté Ut llfoWl}aUe tl‘?e%ﬁov%na%#e‘é% l?rgésgl &ged o[tlﬁ)e%;se%t%?{tg&% ﬂ% ons

i ncl udi ngcy contai nin on a
substit upeﬁiﬁcatly Hsfiz&ﬂyierenhﬂhmgerb (skd @, desaibeythe pratensinventipn ha@:ﬂﬁ same

am do, thioam do cyano, nitro,. kynyl i .do, rox | kox
oy arnnmbigends TR0 orms i iia g Fomlact affiie S Pom ket SRR oxy
aryl oxy, aryloxyal kyl, carboxyal kyl, carboxam do, thio, thioethers,

bot h saturated anq'unsaturated cycllc hydr ocar bons, heterocycles and
the |i k& he dgerma'gliot e nsgddwreirstogefop toon fully sathrated aronopalentaadigal containing

SUDR! | e DRSELAREL TS, bER Bhai@l thaln LB b B MEhbIULE]

UnSUbStI o\/a ent aro Icr I ca avin singre rin

(e- g., phghyloypodre metiyl, kil cendgns-aeptyl isgsropd, Zrmethyanhpshyl ). Qther
exanpl es i nclude heterocyclic aromatic ring groups having one or nore
nitrogen, oxygen, or sulfur atons in the ring, such as oxazonI

i soxazol yl, pyraz t hi azol t hi adi azolyl, tetr
pyri daziﬁﬁﬁm%ﬂl i dyl” l%@?&@f%}ﬁgﬂ eaBé'r'Fig"P géﬁwheﬁéﬁf‘zm’\r!%meﬂ the

benzoxagl Yihes @&@&%&u ﬁé{ﬁwhe (Ch BRIY land h mqmagérxﬁom 08 farpd Mleger of
furyl, yrroT pyridyl, thienyl "and i ndol yl hus, the term"aryl"

30 swbsmrfe@lstused toen@mcathéhaéﬂmame,twler&sgr@wsnnowxrste@tre used in context.

The term “cycloalkyl” is used herein to refer to a fully saturated monovalent radical

containing up to & 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.



WO 2008/ 143963PCT/ US2008/ 006271 heteroaryl, or substituted
het er oar O”@/b'zﬁosr {)EI n signifies that one or nore S“b%‘rﬁjgﬁ.%ﬁbsfﬁy

be present, sal stituents being selected from atons an
whi ch when present do not prevent the conpound from functioning as a
potenti ator of AMPA receptor function. Exanples of substituents that

nmay be presemt “aiz@b@){(ﬁml"’ fs%&ﬂle%mﬂer& t&h ﬁh@ts%ﬁ@ém)aﬁdvﬁlegt QA RAIP

i nclude, but are not l1mted groups such as (Cl -
(Cl - C2) @otEininguylo, 1m@@amq/mydr®§bsnd i pitegematpm ia adigyeliereg Bypmples

hal ogen, d t t wo
Cl- Cg alckf%¥ dcygloaisl?i E'EOHPSS;aIrIﬁ QQF %fag%bgtilj%zg?mg%\?t@on » &
two Cl- Q&aﬁb%yd[zgnqmﬁg} 2- aiabﬂ@clo[ZC’Ql]ﬁagtybdnldethblcﬂﬁB-mj)actal kyl hal os
(e.qg., CF3), hydroxy, (Cl-C2) al koxy, (C2-C8) al koxyal kyl, am no,
(C1-C2) alkyl and dialkyl amno, (Cl-C2) acylanino, (C1-C7) o

acyl oxy, Ty eyl Xa\fkengzﬁjis G2l hivel] B8 1o morovhiefhidhdicacBAMMalkdtbon and

carboxam do, thio, "(Cl-Cr7) thioethers, both saturated and unsaturated
(C3- C8) lyyimigen thaym:uasmhwg s O ynsettuestion pofl adichrmoat bee stialght chain,i s

be. substPaERenor et dEeRpRE gD prodiSe PREDIFRRE Nt = vee

car bocy Ghdggogenig cydisfeiefylofiRlopenteiyl@hyand oytlstegemylhave been repl aced
wi th one or nore heteroatomsc?up to 6 atons, up to 4 atons, 1, 2 or 3

at ondy such as nitrogen, oxygen or sulfur. Exanples of heterocycles

i ncl ude, Pyt 2L ARkl With fferbfoe t@kaﬁgﬁtqfeaglky ;{r&@s'(ﬁbﬁ@rng@&lgﬂﬁh' A8,

t hi onor p oI|ne pl perazi ne, tetrahydrofuran, dro pyran,
2-pyrr ol tiicticteaie] gl@umél ‘Gnldtigd edatkers. ”\&D@‘S@h&&l@ﬁ@u@ddlkyn}’l groups, among

2- ket

et or ooy e R st RplRlab e g HPSCUMIE RuRSNBERY s of e, ©
grhoups (;&UQd’iloaSIdﬂrﬁmr(cc&ltd{mhg ﬁlamyl -8 cablsilll( atomﬂ:@ catheh oigans, 1- éEm(Hon at(;ams 1-
t hi oam do, azido ro , . a a a am.no a

di al 'ty %‘H%&‘tc’“&%?rg?ﬁfﬁ%‘ at%&ﬁxigﬁr DYy 4 RS p??é cfborHloms,
car boxyalkyik enaﬁargla%ﬁlme%ﬁbstmhg,wﬁléﬁ £ LORAE 2 sSkifuS B W, aﬁaphsanqd 25

unsat ur at ed cyc i'c hydrocarbons, heterocycles and the I'i ke, as
ot her wi sentiinses frovad -hearbematormhmcluding cyelopspreatainiag fiemd-herbanratems,

oo in i SyPRSEHERG ENEBUGEn FPIRRAMI S CRF il iSamblclufl i

use i n cohtex rst € compoun
i n cert adlitynyh silamd@ﬁrdmyalmwpalkﬂyaﬂcyt, emsrice plkel sd Mkyl—annlvim rcydphinoal

i soners (including 30 en t|o nds
enri checHgRpABHEIS: AP AREnFAOGIRNYT ERPoRiGS: $Fpotd nﬁ%thﬁ%fgfated
and unsaturated cyclic hydrocarbons, heterocycles and the like, or as otherw1se 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, isoxazolyl, pyrazolyl, thiazolyl, thiadiazolyl, tetrazolyl, pyridazinyl,
pyrimidyl, benzofuryl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, quinolyl,
isoquinolyl, imidazolyl, furyl, pyrrolyl, pyridyl, thienyl and indolyl. Thus, the term “aryl”

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



WO 2008/ 143963PCT/ US2008/ 006271 The term "effective amount™ refers to
t he amount,,af , cted compound of formula |I that is ol

t he cont ex‘tvaozP&i{l??k?ntended use to effect an intended rljgz}j’ﬁ%a,%/?%?ﬂ
exanpl e, to enhance gl utanmatergi c synaptic response by i ncreasing
AMPA receptor activity. The precise anount used will vary dependi ng
upon t h@eteayahyl cotlsabstinaaphuadaselatct beremnsibrifics thattoeadedorgsebstiBuentsenaye
and wei ght of the subject,. route of, adm nistration %g‘gltsl? forth,

i ncl udi g PrasEtRRLTDSHUEHS peiug srlectedfyam atatns pad geoups, whick, ihem resgniflo
routine exRetd iBRBkipind from HRHEASE 204 pdtbRiatdrRANNEPA r&ep@dr 8B, | ON
or disease state, an effective anmount is that anount which is used to
ef f ect i Eashipples efsubstimensa thet may be presantlin g wistipted pematis oF heierearomatihe
term., " phar nac i I (ST N t @~ & i or
excct 1 oAro Ao B8 ey IR, BpGRhuRk (CLE PR @ TR O 1 ¢
i s adn hetstoanddubfttetedags ad lnsdrbarylabalegrnabyaso.mitrd,pimady @ptioeallyessbstitused]

t length by E. W in. in "Repingtons.Ph i cal Sci A
onar et 2f Fye ket plkbpBoat iongiednPine TBs lssln AR R Co
those canyeaplgd)amidd)(CSCHAGyRH (ENT)) MBHIOSTB.g.,ICF: R Ry EERRIC WY, )Slitoxy,

havi ng as counter ion an inorganic anion such as_chloride, brom de,

i odi de, (Sufplalloxyalkyh pmeo. (i Graplyl #ndidialiod anpimy {phDecylamne He-¢ke,
Funapat 8E0A ARG Mg RIS, T BREBoy UKL Re, BISFOREP. °.,

" subj ecthiodtBersisb@ch ahramadhodionsttneatsi€sids) catic bpdrbcarbles c(U:He) hetemnyahes! |
generally a nmammml.ian ani mal, includi.ng a hupan, ta whom treat nent or
se i t AR fhe g otmeed B Ghab e ssHuRaE A5FlraLbeyn i el be
inventi Qhyctifuidy ovi ded. For treatment or use with/or of those
conditions or disease states which are specific for a specific aninal
(especially, for exanple, a human subject or patient), the term
patient ,Qr. subject «efers to i . L. t

P ertor yPRERER EraiphEeBhoiik® ridS e SRR WAREERhe of i BiEh atoms
in a pahbhwHeenFeptdtbd @dth ohe ofinbRehetan@dibrhs (up tb 6 atomhsg gp &t Latexisel, 2air 3

infornmation derived fromthe five kpown senses in such way as to
di ot ARSI BIEER RYEe % S ELTRIG I RE HESR R dpare not

30act | O'Hmitem,%ﬂﬁ%ﬁ%%@fﬂe}iﬁ@%@ﬁ&@ﬁﬁJrﬁorBMolﬁwPﬁb{:ﬁﬂhe,Qétr&ﬁﬁhoﬁﬁ&n,
that involves thought or know ng. The diverse functions of the,
associ atdtahydropyrims @spyofolidimeng Arvadarelpctamedrisdleralactong apd Sketepipeissas.

whi czh account for approximtely 75% of all human brain tissue, are
respc?nsi ble for nmuch of the information processing that goes on

bet ween The re@r¢ubstipiséd letetotyoled reforstipu heterbogclelasjastslesdribad tHaoamtofs diive

5 association_ cortices are often r rred tQo as cognition, i.ch.
i t er al PYMREECHEl FPHRSEUEN BYIOWAT W@@ B D8 ﬁgkﬂﬂ% @f_ﬂeﬁ?\r%?amldo,
Sel ect i yghy @h;ﬁg@g@(g, kBRI, IR BIST AdiHiMRyl-dnSROG8Y 12N, g@ﬂbxy,

identifying thes vant “sti'mul us features and pl anning an
exper i eagioxy, aryexydkyloreseoxyrkkyk oarboxamidd ghipy thivethsrssbash saibiatediand s

medi %t e(ljms% uratgg c?c?i%@dr%%%’bgns, étgr%cﬁﬁees an Lh%th %, gsootl(lze?%psletd!as?cplbedll?erein.

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.



The term "brain network” is used to describe different anatom cal
regi ons of rain that comruni cate with one anot her

synaptic a»g{)?@qs%ﬁg{' neuronal cells. The tenn "AWMPA regéyﬂgiogﬁ?og?’érs
to an aggregate of proteins found in sone nenbranes, 15 which allows
positive ions to cross the nenbrane in response to the binding of

gl ut amatge @b eMBAive amount" refers to the amount of a selected compound of formula I that is
(DL- a- am no- 3- hydr oxy- 5- et hyl - 4-i soxazol epropi oni c .aci dg, but not
NVDA. Thieed within tescsintext of i Iééﬂ%ﬁ‘ﬁs‘éﬁ tq effegkagntepdeissylt gge argpley ¢ g |
junction

t which rel i | ThEmesies
depol ar ieﬁﬁc%ﬁfugafm}t?{%ﬁgifagﬁ%5&%% gﬁécagﬁgt e otEeﬁgy?t sz)%&ggflfr A%B
exci t at ambusiiRaPsell desdepdndmgapmotic pyniapthi comppund seledtddcandhitsdntgnded use,
reversal potential that is.more positive than %erﬁt{l esr]oclr[{d Ota‘%rr‘tti al
and. condbaeesns yeighhokte fubiecoyaup Shadmiiraiag mofor-dpclpging it kol
pr obabi I ety u {8kt AL BXGkilPdeMninRa By révtieRkpGindtioh] [altherast of asul t (a

neuron wll fire produci ng_ an acti onggq%t_enti al ), Reversal E‘Ot ent igl S
and t hr deshioledt el eanditisnor disease etsearpefiacyaamprung 1sghatiameppigihigh i used to
i nhi biti . ARl @lseds@ktair. POSt synaptic 25
pot ent i 5?%&\%@5&%@%%%@{02%3% tﬁ)ve tkgn tﬁe action potenti al
threshold, the effect of a transmtter is excitatory and produces an

et bh b oS PSR R B P raring Ritle SRR IOy Ron Hhor

synapt i gnpRksablyadxit S tho Ewbjdte @akhivieitidwmihiseraic Phamagatieailyl ambeptable
threshold, the transpitter is _inhi bitor,%,arrlld rra%/ g,epﬁrate i.n%i#ﬂtor A
post sy reapipieatsst dasenbgdat fengiiiby E. W, Yarting dn, RomngtREs FRBrrabey e
30 synapse will fire an action potential. The general rule for
postsynaptic action is: if the reversal potential is nore positive

t han t hrieghaimaceatially atdeptablesaltl) afsn apit deintpoaird, gechuas$hase certemplaied s g|

pot ent i is nore negative than threshold. See .for . lL.e,. r

O REURGkS S BHRCR Ve o 08 AT RSB REHor L8 b PO 141 Y B gt &

Purves, fioRateroRIORIRAESRIfate Wifite Jutele i@t phddBhat® Afd thiehléke] exr an organic
"nmotor task" is used to describe an endeavor taken by a patient

;
subj ect anteatsu¢hassicetets, melpaemYNYRteaPIOpioRate SUMREALS, SIRRMHE, O8iRtEAnd the
task" i ; sed to describe an act by a patient or subject of devoting
attention to sensory inputs. The term "synaptic response” is used to
descri be bi ophysical reactions in one cell as a io consequence of the

rel ease Qf chem cal,, nessengers by,.anot her. cel |.-w j L 1S |

i 08 o 46T PR B T ORGpSaloty Al gy oS BHEhlcs 8k Ehint b el

descri bgeRersllypd Safimatian ahhitial Macludingd Dimdn; Bnghrins seamentadinae with e

glutamate (or related excitat OJ_X anLno aci ds‘% s .reduceg I-IO bel ow,
compounds or compositions according to the present invention is provided. For treatment or

use with/or of those conditions or disease states which are specific for a specific animal

(especially, for example, 2 human subject or patient), the term patient or subject refers to that

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



15 normal levels. Transm ssion consists of the rel ease of gl utamate,
bi ndi ng tqwgqﬁ;m%g\;apti c receptors, and the opening of Pf’f‘/ﬁ%ﬁé/(ﬁmn

integral to those receptors. The end point of the hypoglutamtergic
condition is reduced excitatory post synaptic current. It can arise
fromany of the three above noted phases of transm ssion. Conditions
or di sease mitjaites suliject thahinwolventhiodght edkimwing | e divstse fgpictionoefdhe i ons

and which can be treat.ed usi t he co und 20 commosi tjpns and

ot hods S4tCGIAN FEFUES & e SRR AT RoRIaRE TOR) IRkFuaBibRseEumt 8T & | oss
of  MenoryLrodGRRAYI78Y JTRRMaSH BFkin Adshentd REpokiBRIfEEMEh Gfkeformation
dysfunction, novenent disorders, including Parkinson' s disease,

schi zopressssingthakgsiss o prfvesn $e95eY Benbandgrotongipity Thefiveresfupstings of the
di sorder i j: i ¥ 3 i ma,
ctroke. anpelilEh SABE AOORR BleRRl RFLToMINGH siRE el B et T
dr ug- i nduidedws tahe s knoeuthe voxli cSedéstingp attending tz h @artienlasstihdes seogriding
agi ng, respiratory._ depression @nd s| eep gB ea. Thcﬁse condi t'hons are
readi | y 8 isghivngdhesidelayash Fuawys frecs B8 aRhEPSOLETE hF FFPHEC
art. Thed &5B ofGRY prb&Rsedlof hiliftks hERALABE fhe humak!8Rith WRicH 8%GEhRA t&
state in which the bal ance of neuronal activities in the

i nt er corsngwitiesl cortex and underlying striatal conplex deviates from
30 t \at normal Iy found. 'Activity' can be assessed by electrical
recordi ng or nol ecul ar bi ol ogi cal techniques. Inbal ance can be

est abl i sihederby bagiphytivock tihesd todesstbediffeent fmtanvical s¢gienstofi thesbrain they

functional (behavigral hysi.ol ogi cal ) .criteria.
2006/ 1430BSBEERETI00 BORSTY A HreS T b PRV E A dor or oo

di sorder” describes the condition when sadness or elation is overly
intense and continues beyond the expected inpact of a stressful life
event, OmedsrmsAMBAJersetoE ULIsrs topan aggrsgath of proppinsyiund ig spme BrepdEnede

di sordery;; Bl [thdRbrnd iSRS A BlaGRE bPEHthiAte JrOT
exarrg)ﬁde,wrbag%fnog\%&? élﬁg%lﬁ)héﬁ)gct??%tF% Nanua oq}) I\/brolt al Dis%r dgr sa, e
Four t h BEdVPAGDLLDSMidoV)-hydragyes-ndhil-3%toxaZdleprbpionic asidhibaopdt™NEVIDA. | s
used to describe a condition which is a common type of psychosis,
characterized by a disorder in the thinking processes, such as

del Usi 0N, Qb YelaPal i90%d (BN £ jiMkiBA hEWREh Rfleds6f a
individual's interes rom ot her people and the outside world, and

t he i nvehemisalmesserniger hyonsicsll sruseedepolaiizatGifsisphitapal mambrangef the other
consj dere roup of ment 4] so . ' I :

and o Serhcet i O B aPtes Bk Rt R epi o WA 1 E Bkl Rl
As used ifimbRi positivb ¢hah eligthaehsld pplefita iand asnséquehtly, aphuck aisfrapsd, aenbr aces

all types of schizaphrenia, inc).udi anbul at ory schi zophr eni. a,.

cat at oni"E"rPBARIHISTIRHFASHS @_F Prf@a@mfggﬁ %0 LAY aﬁ%té{maaflc aeRil will result

schi zophy g&iréh wlll ReGRSIR AR aﬁ%ﬂcﬁrﬁlﬁﬂt&tiagﬁé@%ﬁwﬁhiaﬁ; 298 Riredph fdrals
i

reactive schizophrenia, sinple schizophrenia, and rel ated psychotic
di sor derdstenhing postpymapticdxciztiangng drtibigpm dbthi zeversat pojgntiahfos p gosi synaptic

necessar.j -di :hi i 3 i i d ot her
ey cios pRlif HRIPT RingR S el £ ARRER:ARho e BEShARRE ERALRAT BL I
f or exanpahsmitter @grostdrg aahproSu@s ias txatatorvbesti ginaptic Rlentlehf ‘EPSP”) and the
Di sor der

, Faurth. Edi ioé)% MI\%_5 tions 293.81,.293.82, 295.10,
205. 20, T35 o38h ecfism PRisIBY Thoneusys TGE FBRaIgg R gonE o pnaRticgg
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 threshold. See, for example, Chapter 7, NEUROSCIENCE

11



The term "brain function” is used to describe the conbi ned tasks of
percei vin [ ing, filtering and responding to e Jorul i
and inter%ngﬁ%??égiional processes. 25 The tern1"inpa%¢€g£ﬁ#%ﬁﬁggg
to describe a function working at a level that is |less than nornal.

| mpai red functions can be significantly inpacted such that a function
i s bar el agitb@bP DakeAuriBBigater AbsclicsMal Suyndeindeisstlont. or is working
in a fashion that is significantly |less than normal. | npaired
functions nay al so be sub-optinmal. The inpairnent of function wll
vary in Heverh tyoPpbPoguRalh 8 ribOaPaide ARk 1RBslbY REarkandsibjep tha be
treated. The term "respiratory depression” as used herein refers to a
vari ety iofolgenmdotanensorcstieract eri zed WO 2008/ 143963PCT/ US2008/ 006271
by reguced respiratory frequency and inspiratory drive to cranial and
spinal nmotor neurons. Specifically, respiratory depression refers to
condi t i OFig: tedne rgeréepeah|skylit ased todescidbe avedenby & paiEsoaisabject ofidevpting
respiratory.rh thn1%§nerating activity does not respond to
accunuld?F%ﬁPq ODGPPBECY (or decreasing levels of P02) in the

bl ood and subsequently under stinulates 5 notonmeurons controlling

| ung muscul ature. The term "sl eep apnea" as used herein refers to

br eat hi rifhertemaf syanicaespousics srused © dgserifigibiaphyvien! ecaghiansinpng GeHeas

centr al bstrugt.i r ' i A

meur of og BsioteBie FleaHeans 1t e HebRpAP B Ajiir LALURE AR P cloge
during sdoggpt. usually with decreases in 10 bl ood oxygen saturation,

if the brainstemcenter controlling breathing shuts down there's no
respiratory effort and no breathing. The person is aroused from sl eep
by an aufiiyeli 6, Rbaatatalekié 85dd®ion” $usER o RBEHYR s8R br ddEdiBh Yn Which! e
sleep at all. Qbstructive sleep apnea is characterized by repetitive
pauses itranpmisaiohimrgiathdrtiyredptamate fordelated gxqilgtory prginogeidsloip rlyegdye below
col | aps t ral.f Vak e t he.
Respit atiSPp ety AP Fam ALl ey ) LM b WA EAMKER. ekt

t er m " prreeeptang 2nd theupeingef channaleihegsl tathasemeteptyod. iTba bhd/pdintyifites

et Rl SBUSSE) LR PO Gl LR Ak O
phar mac ajrerd bedel aorsictedeptia s BF trimeafigions Cofidifoms-od disgse attes séhichhee ei n
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, sexnal 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.



20 include but in no way are linted to, where applicable, ester

derivative droxyl containing noieties or anmde derivatives
am ne cont‘ip%’"ﬁg1 :Tet i es, such esters or am des i ncl uHST’U ﬂ’f’s"wg”not

limted to those forned from substituted or un-substituted natural or
unnatural am no acids. 25 The term "co-adm ni stration” or

"conbi nation therapy” is used to describe a therapy in which at |east
two active corrgounds in effective anounts are ed .Q trs %Pdl sease

state offhe flosiivadiisordser ot swod diserden edestrihes fhy can lflﬂlé FireT
Al t hough t.he;d o%rellf:]} fh?en@g %@éoﬁhﬁ@és'b@ﬁorﬁrtﬁé 9}[&%8’ ihpiet é‘idaes‘ireﬁsff@l life event, or

admnlstralono WO actlive co nds to epatlent at the sane
time, itribs enddgenachs aamyecttkwctm,ttheteunh‘pﬁmtms diserderfeimbraseealk iypepofmeod

atient at fhe 30 | t hough eff
Prdi vt cdRerdetas caraooss Forss Rl o e pRE SR AT PheehB
WO 2008@&39@@,%5&!&%&&%/(@@@27\1), piges GOPPPUNds of the Present

I nvention The present invention is directed, in one aspect, to
conpounds having the property of enhancing AMPA receptor function.

These ar’I‘ﬁe? QL h%‘i’a‘”'wu&ﬁ% §$SEH1% HESdltionVHiEs a cdmMdartgpatf Wis
oxygen, sul ur or X, Y and Z are mdependently sel ect ed

fromt h@s;g:ho:up cbamtpmeudrbg ac;hsomﬂer@r the @Rnklm Brospsses, puchas delusipps andgy

T iRm0 e SR DI AN SNt @ﬁ&gfedand the
al kyfo, %ﬁ'il%ﬁlf“?ﬂa{}s Bgd Ef(tcs% s ST a(:E()or S S e v%er ein Rl is
H, - Cl- Gatstreanstigandthe Hmhfnaﬁcd’fédmalhd(quheWE hSchImghrbnaa isrmosutrssidereti@d
or substituted,

group of mental disorders rather than a single entity, and distinction is made between reactive
and process schizophrenias. As used herein, the term schizophrenia or “schizophreniform”
embraces all types of schizophrenia, including ambulatory schizophrenia, catatonic

ts  schizophrenia, hebephrenic schizophrenia, latent schizophrenia, process schizophrenia,
pseudoneurotic schizophrenia, reactive schizophrenia, simple séhizophrenia, 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, 293.8.

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

13



F=O or S, Ais H or -Cl-C6 branched or un-branched al kyl, which may

be un-substituted or substituted, -C2-C6 branched or ranched
al kenyl , vﬂpc?ﬂosﬁéi?wbe un-substit ut ed or substituted, F‘é ’83206*}/%%7}19(1

or un-branched allcynyl, which may be un- substituted or 20
substituted, -C3-C7 cycloalkyl whi ch may be un-substituted or

substit Lgﬁgduce%sggat&hrlﬁéqﬁéiﬁkl aad ¢ mk};ré@&y@hvmycr&ﬂalmﬂd spibsitrhdtok Gehrens.

substitut'ed, ar terocycl e may be un-substituted or
substit uspeduﬁcam;yasamycrymp@wqu@%towﬁn@uwwhw the mpdullary aeyral pegyork

g' k)é' hit e%ooc c %ﬂ%%&@¥}g§%@@&9§t ﬁfﬁe?ﬁoﬁy%ﬁhﬁ H‘:Ic@ﬁtnﬂlat" nSlevdls

un- substdftPg®Bqoiodecteafifig tvels @6P0g) m%&t&odaanasymeqmdnﬁyhndmsnmnlarmy be
un-substituted or substituted, a C7-Cl0 bicycl oal kyl which may WO
2008/ 1.4 F0BSPETRRSYR HEEBEmMBEUlfIrE ubst i t ut ed or substituted, a
- C7-Cl113 azabi cycl oal kyl which may be un-substituted or substltut ed,
aryl which may be un-substituted or substituted or a heterocycle
whi ch nﬁ};/hebmm‘t‘sl®p lepdat’ as wstd beregnusfars tolreathingralaied steep C@SCWCTS of which 5

C=0, S=0 e

cyano, tperﬁ areg'o(%’ealq??&al apd g ngﬁfg% r?eéiaﬁlﬁéslu Iiljetﬁtle d or sub gét#%ﬁh%leﬁl
and whi cden@igibh Gﬁﬁinlgy:essfa@cm’@faﬂ rﬁk’im@ﬂ)rﬁyﬂﬁdrodiirin(g)sleeg,nmuqilwwitlhd@reaaﬂdn D
is absent when Bis O, C% &’ﬁép eseir']%l J&S bonded to
B whéh B! ?%d Qxggen Sa@}r?té’nolf the rﬁ‘ﬂﬁfmscellfer %P“Ff& 1‘6‘6 Etb?% & Tesno
012b, a @?%&E‘é&ﬂﬁ% I3Eathiiz PriRpened 139dr&)ébdfrﬂﬂd%pr®)ﬂnh@tomatrc
un-substituted or substituted and which optionally, forns a C3-C7 10

cycl oal Kyrtathjng raflewi sotmavecnd ap-gepinggenyrlitie Heap b pll. lmbsmlath‘@w&f&v apiv@éﬁ§/|
whi ch gteﬁged bysrg]pe\?%ﬁlé Eﬁlﬁgs ﬁ’lrbréa'ﬂgﬁ% rHltg%fiee ué {%h %Et% s ut g a

un-branc be uns stltut or s

-C3-C7 ccpﬂhp:salokﬂie upmrcah‘rmynd)ﬁyllnmd bhsh awmeaxﬂug(w beeaths t Respiratdry effortar yl
whi ch may he un-substi tut substltuted , a heterocycle which may
be uh’ suio8HRYEs Hegng °§E|‘5%4%Ff’g"l‘ 2. 3 -C2-C7 carboxyal kyl which may be
un-substituted or substituted, a

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 wil! be present in the

patient at the same time.



15 carboxyaryl which may be un-substituted or substituted, a

car boxyhet I ich may be un-substituted or subst

-Cl1-C7 sul‘?é%@#xﬁgx\? whi ch may be un-substituted or %(E'I'Efﬁ{zg({smgszn
sul fonyl aryl which may be un-substituted or substltut ed or

sul fonyl heteroaryl which may be un-substituted or substltuted, or
when B i1 CdmgoRndd of thePreR2nopivestival |y forma =N-1e or a =N-012" group
with B, wherein le is Hor an unsubstituted or substituted Cl1-C7 zo
al kyl group, or when Bis -CR3, le and D optionally forma =NR ~ or
a =N-Orer JQ nﬁ%{'éhtlgn iIMIRERE i Bhe hspedl, BcoRPorHis UGhg thetpesheatyy of
substituted Cl1-C7 al kyl group; and Is 1-1, a -Cl1-C7 al kyl .group
whi ch negphiyesing: AMPhegcepton fandsionnkiseriare gAMBLHTES havinedhe sricsp LY e d
or a ;C2-C7 acyl group which may be un-substituted or substituted; or
a pharmaceutically acceptable salt, solvate, pro-drug or ponnDrph

thereof. 25 Preferred enbodi nents i fcl ude conpounds according to
formula Il bel ow WO 2008/ 1439 3P / U 00 06271II wherein: Ais
-Cl-C6 branched or un- bran Ny | Fag-.Qe un-substituted or
substituted, a C3 -C7 cycl% ,Wm cﬁ may un-substituted or
substituted; 5nis 0, 1, 2,N is CGle, O0or C0; R3is H F,
-H or aIkyI anlesabsent (WnenB|SO) is Hor OHwhen le is H

or alkyl, or is Fwhen leis F, or a pharnaceutically acceptable
salt, solvate, or polynorph thereof.

wherein:

W is oxygen, suifur or CH=CH,
10 X, Y and Z are independently selected from the group consisting of -N, or -CR,

wherein:

Ris H, -Br, -Cl, -F, -CN, -NO9, -OR’, -SR', -NR'9, -C-Cg branched or un-branched alkyl,

which may be un-substituted or substituted,

wherein:

15 R'isH, -Cy-Cg branched or un-branched alky! which, may be un-substituted or substituted,

F=Q0orS,
A isH, or -C1-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, -C-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-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;

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

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

16



éol A pref e\erqed enbodi ment i ncl udes conpounds according to fornmula 111
elow. iswherein: Ais a Cl-C6 al kyl which may be subst] [
un;substitW?é&qs’q@glﬁ% Cle, Oor C0; R is H F -OH o?ayb%'ﬁgq%gﬁl
Dis absent (when Bis 0), is Hor OHwhen le is Hor alkyl, or is F
when r is F, or a 20 pharnmaceutically acceptable salt, solvate, or

pol ynor f wsddien, Liceie] | 2dbRyediyTHich g vedassubstiped ods
accor di ﬁnguy(}ﬁpgglf#ﬁ?gr%uvg btel ow. (-%V\D{d;008/ 1439 3PC'IP/ ng%lOOSI 0%6271 Ais

a Cl- 06 @hdtivkteaiiyg ivhighymbebesutbsibbtituted dr substitntesivb 8 heterscpde whichgnay, bel
or 2, or a pharmaceutically acceptable salt, solvate, or polynorph
t her eof .unssupstityied ReFubHitEEEr r ed enbodi ment i ncl udes conpounds

accor di ng;dt ¢4 erRUANYsPELOVS=@ or YO,,
5 R"is H, a halogen (preferably F), OH, O-alkyl, cyano, or a -C,-C; alkyl group which is un-
substituted or substituted and which optionally, forms a Cs-Cy cycloalkyl group with D; and
D is absent when B is O, 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 Cs-C;

10 cycloalkyl group with R?, a -C5-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-subsfitu_ted
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 sylfonylalkyl 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;-C7 alkyl group; and
R%is H, 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 II below:

D
)
/N“- N "

o, _ |
N A



wherein: lo Ais a Cl-C6 al kyl which nmay be substituted or
un-substit is H F o Cl-C4 alkyl, R is H F
heterocycf&bﬁﬁpgﬁ”ﬁ%y be substltuted or un- substltutedpgyu%ﬁgmwﬁglls

H, Cl1-C6 al kyt which may be substituted or un-substituted, or
pharmaceutically acceptable salt, solvate, or polynorph thereof. 15 A
further preferred enbodi nent inclumes conpounds according to formul a
VI below. 0 A VI 20 wherein: Ais a Cl-C6 al kyl which may be
subst it wheteiwr un-substituted, Ris H, or ClL-C4 alkyl, or a

]E) B?{ Eg(r:efg; Ie r(#%lg%&c%%@ éﬁ?& Brafidtel I’alkgp WRdHEna dﬁoé%&ﬁﬁﬁﬁ of E‘.%E:@l@fedpa E?t

| ment T ncludés conpounds according to formul a

VI'T bel o oy QA ARl addSiAHRE 0P A4 thted;

5 nis0,1,2,or3;
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.

10

A preferred embodiment includes compounds according to formula IIT below:

\/@*Q

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

15  wherein:

Bis C-R% O or C=0;
Ris 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:

@) O
)
/N“- N "
o, _ I
N A
25 v

wherein:

17



VIl wherein: is C12.3, 0O or C0; 5 Rais H F, -OHor aIkyI and S
absent (v\/nenBlsﬁii is Hor OHwhen R3 is H or al kyl IS FE wh

le is F 0\}/0&00&%}9 ceutically acceptable salt, solvat ECT’HFZ"B%?[’)‘?%rph
t her eof . In a yet further preferred enbodi ment conmpounds are

i ncl uded according to formula VDT io below. VIII wherein: 15 B is

C-123, 0, qra O=0 liichH li@te bl cuBBetutells absent (when B is
- b tiet suBStetutedl;
0), is I—ji\%'r %ﬁ\ﬁﬁﬁﬁ’luﬁwﬁmﬁ grs al 1kye or is Fwhen R3is F, or a

phar mac ek oCabl ¥, R 6 paRIABERICEIH dcceRMly @l sol eate, o bylymopth théreofeof . 20 A
yet further preferred enbodi ment includes conpounds according to

fornmul a | X bel ow | X wherei n:

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

2
2
L™
oo
\N/ A

wherein:

10 AisaCj-Cg alkyl which may be substituted or un-substituted,

R'isH, F, or C;-C; alkyl,
R?is H, F, CN, a heterocycle which may be substituted or un-substituted or OR’,
R? is H, C1-Cg alkyl which may be substituted or un-substituted, or a pharmaceutically

acceptable salt, solvate, or polymorph thereof.

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

‘0
I

prd
QG
Py

ST

N

VI

20  wherein:

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

R is H, or C,-C4 alkyl, or a pharmaceutically acceptable salt, solvate, or polymorph thereof.

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

25



Ais a Cl-C6 al kyl which may be substituted or un-substituted, Rl is
H or C-C4 alkﬁ! o2 R2is H or a Cl-C6 al kyl which ma¥ be
subst i t ut 64948 ﬁj-)gzl']bsti tuted, R3is H or a Cl-C6 al k§ T’Wﬁ“ﬁ%’”ﬁﬁf] be
substituted or un-substituted, R4 is H or a Cl-C6 al kyl which may be
substituted or un-substituted, or a pharmaceutically acceptable salt,
sol vate, or polynorph thereof lo In af heb aspect, the present
i nvention provi des conmpounds of Fofmul §s 1 B-1X sel ected from
N- Cycl oheptyl -N-net hyl -[ 2,1, 3 rQxadl_azel e- 5- car boxam de
N- (4, 4- Di met hyl cycl ohexy|s I-[%, 1,3] - benzoxadi azol e- 5- car boxani
de > Me
N- Met hyl - N-spi ro[ 2. 5] oct - é\-'yl -2, 1, 3] - benzoxadi azol e- 5- car boxar ni de
I's N-Cycl ohexyl -N-nmet hyl -[ 2, 1, 3] - F@nzoxadi azol e- 5- car boxam de
N- Cycl opentyl - N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de
N- Cycl obtheyi:N- net hyl - [ 2, 1, 3] - benzoxadi azol e- 5- car boxani de
N-Cycl o b2, -Bgenzoxadi azol e- 5- car boxam de
N- Cycl ogﬁ%@/h’[é?ﬁ?s > benzoxadi azol e- 5- car boxam de 20
N- q/psi olRitiy H[ P, -OBdr Ayl 2ok adi azol e- 5- car boxani de _ _
N (€19 % BRI i SPOMadh o de Bl BROE QXA Al riom gy oxam
N- ((]I t 1 anghémit ety bk kall\som®it8YdrpbBmbrph theredg oxadi azol e- 5- car boxa
m de
N- Met hyl - N-t et rahydr o- 2H pyran-4-yl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam
i de . . .

d ding to ft la VIII
N- D3- I\/Etlﬁﬁly?tl\@lfﬂé?rrp 5?%/%?%‘3 db‘?‘?"éﬁ‘-"ﬂ??“ﬁd %arje. ,1133[]]15 ee rzllg%c)){ algig aoz 8 Irrgl-1 %- car box
am de 2%elow:
N- ( Tetrahydro- 2H pyran-4-yl1)-[ 2,1, 3] - benzoxadi azol e- 5- car boxam de
N- ( Tetrahydro- 2H pyran-3-yl1)-[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de
N- Met hyl - N- (t et rahydr o- 2H pyr an- 3-¥1) [ 2 %],Dbenzoxadi azol e- 5- car boxa
m de
N- Et hyl - N-t et rahydr o- 2H- pyj_an-4 ;
e N Cycl ohexyl - N-et hyl - [%’, B nzo?ﬁadi azol e- 5- car boxam de 30
N- (Cycl ohexyl net hyl ) - N- mnet w27 1, 3f1rebenzoxadi azol e- 5- car boxam de
N- Benzyl - N-net hyl -[ 2, 1, 3] -%enzoxadi azol e- 5- carboxam de WO
2008/ 143963PCT/ US2008/ 006271 VIl
N- Met hyl - N- (t etrahydrof uran-2-yl methyl)[ 2, 1, 3] - benzoxadi azol e- 5- car bo
xam de” NENGER®y| - N- pyri di n-3-y1] 2, 1, 3] - benzoxadi azol e- 5- car boxani de
N-Methy s N@RRerydr €201, 3] - benzoxadi azole- 5- car boxani de
N- Cycl opr opyl -'N-t et r ahydr o- 2H- pyr an- 4- 3442, 1, 33- benzoxadi azol e-5-carb
oxam de B is H, F, -OH or alkyl and
N Tet raydr Qe oA by s il Suduifnsllid HPERGH BYllPvhen i ibRIG e adi a2
t er t - Butpphrfkebut{cilyl ac3bpthisia 241y aclvatz,ok-pblysnber themyf. ) (met hy1) ami noThi Per
i di ne-1-carboxylate N-Methyl-N-piperidin-4-y142,
1, 3] - benzoxadi azol e-5 -carboxam de hydrochl ori de

N- ML L Db edifEp biofd-RaR bl inkiblted comiboihasecs g AEALRATR teRf0Xam

N- (1- Acetyl pi peridin-4-yl)-Nnethyl-[2,1, 3] -benzoxadi azol e- 5- car boxam
ide o
N- (1- For nyl pi peridin-4-y1)-N-nethyl[2, 1, 3] - bjﬁ’oxa}ﬂ'l?azol e- 5- car boxami

1-bhenzoxadi azol e- 5-car boxam d

de 0 SNy

N-Met hyl - N-[ 1- (et hyl sul fonyl ] pi pgyi di ‘1&42 1, 3ﬁ(?benzoxadi azol e-5
- car boxam de ﬁ R4

N- Met hyl - N- (t et r ahydr o- 2HN

oxani de o 1

N- Met hyl - N- (t et rahydro- 2 ran-A-yl1)-[2, 1, 3] - benzoxadi azol e-5-ca

, 3] - benzot hi adi azol e-5-carb

19



15

:\I;ig/glt gyé h{y&#g@gﬁgégdot et rahydr o- 2H-t hi opyran-4-y1)-| %C%/’Uglobzla)/(?o%%'gxad
N- Met hyl - N-t et rahydr o- 2H pyr an- 4- yl qui noxal i ne- 6- car boxam de

N- Met hyl - N- (4- oxocycl ohexyl)[ 2, 1, 31- benzoxadi azol e- 5- car boxam de

N[ 4- (Hydr oxyi m no) cycl ohexyl ] - N-net hyt 12, 1, 3] - benzoxadi azol e- 5- car box
am de 20

N[ 4- ( Metd#iaxain:m no) cycl ohexyl ] - N-net hyl -[ 2, 1, 3] - benzoxadi azol e-5-car bo
xam de

N- (4, 4- Db P91 for-G6yUrd HBIHNeubsifTted & vr-PsifBitdy adi azol e- 5- car boxam

i de N-(44f. /& -3 -en- 1
-y1l) - N %ﬁ%{j‘f?Bf@Y% g‘?-sgenzoxadi azol e- 5- car boxam de
N- ( 4-4 r atfds Hy or o€ y«Secdliofi evhjdh) miyPhelsubdtitided povastibativieds 5- car boxani de

N-(trans-4- Hydroxy-4-nethyl cycl oheX)él) [ 2,1, 3] - henzoxadi azol e- 5- car box
am de 2% is H, or a C1-Cg alkyl which may be substituted or un-substituted,

N (i~ ANl Oy o RN UG AR b b sdincheed] e RARNAL L AGRY S
N-(tr ans; 4- E% s%ygo‘iﬁa@@%i‘}!&%&pﬂhﬁé%ﬂ -N-nethyl -[ 2,1, 3] - benzoxadi azol
e-5-carboxamde ’

N- (ci s-4- Hydr oxy- 4- et hyl cycl ohexyl ) -N-net hyl -[ 2, 1, 3] - benzoxadi azol e-5
- car boxam de . . .

N (1 P a Sogher a5yt eRRPPRETSSHEXGOY ke HERPA] o Formplag LT seesied s of o
-5-carb 1 de

N- (ci s- 4- Et hynyl - 4- hydr oxycycl ohexyl ) - N-met hyl - [ 2, 1, 3] - benzoxadi azol e
5- Car ba%utidberay-Nenedivbl 41 Slbergossiazple.s-carboxamidd

-yl - 4- hy, e lin [1 2 - cadi =D-

car box anf%q 9@(@%‘% 4rh gfégéﬁﬂ%JW%@ﬁ [?L’l’s] bt RBRARE S LB Rlrfiae

- y1- 4- hyWMaH e X okt Oy FEY, Y- bedn2oxedBlelb Sazmadinateol e-5- WO |
2008/ 143963PCT/ US2008/ 00627J] car bo%{.arri d .

N- (415 r EYEpbRakPepehynédyteereqra lﬂfﬁl‘?‘?ff‘?ioéj‘m‘élﬁnzoxadi azole-5-carbo
xam de  n.Cyclopentyl-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide .

N- (4-trans-Hydroxycycl ohexyl ; -N-D3- net hyl -[ 2, 1, 3] - benzoxadi azol e- 5-ca
r boxam d&Cyclobutyl-N-methyl-{2,1,3]-benzoxadiazole-5-carboxamide ‘

N (&1 angy. g NBRASKYRY OB Rt ahscl. 3] - benzoxadi azol e- 5- car bo
xam de

N- (t r ansV-Cydlepdnody2y 3] deesoxkdiatdlerbichypbxqride | 3] - benzoxadi azol e- 5- car bo
t hi ogm . .

N- ( 4?°ci %ﬁ}/’ﬂ?l&?&ﬂé[;;cll’ghbee%?’ﬁag KEAEPRHNRP8™ea1 . henzoxadi azol e- 5- car boxa
m de N-(cis-4-Cyanocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

N-Met hyl -N-[trans-4-(2Htetrazol - 2- ylgcycl ohexyl K[ 2, ]b SL&lbenzoxadi azo
| e- 5- c afbkasiddeyanocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

nl\: g;r ansy_frefa ALY ShRRES MLy ABL YT 31 endo:3liaROB A sRMARAe- 5- car boxa

N- O ans-MDjdatlgyétattabydrbRApyrat-tyl-[7, B3 thSizovrslimzolesdtaabayiamids car boxam
ide 10 . .

N- (cs- M rgrbidrevEpnakd IRl ilehsgaosdiszols-SatboxamidP a s ol e- 5- car boxam
i de N-gTetrah dro-2H-pyran-3-yl)-[2,1,3]-benzoxadiazole-5-carboxamide

N- (trans- 3- Hydroxycycl ohexyl ) -N-nmet hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car bo
xani de N-Methyl-N-(tetrahydro-2H-pyran-3-yl)-[2,1,3]-benzoxadiazole-5-carboxamide

N Ny RS o 1 T e e S el boxam

i de N-Cyclohexyl-N-ethyl-{2,1,3]-benzoxadiazole-5-carboxamide

N-(2- Hy cycl ohe = N- vl -[,2, 1, 3],- benzoxadi azo] e- 5- car boxam de
5 N RS TR AT BRSSO B RARYRR RS o boxan de
N- Met hy |n. Nedz21-2-sikfhl LR QEVscnedeMiaiglk3-chrbdlkaiiiez oxadi azol e- 5- car boxami



25 N (R)-Tetrahydrofuran-3-yl-[2,1, 3]-benzoxadi azol e- 5- car boxam de

:\I;j(l;/bt hyl - Nv-w()%o-s}lgggfhydr of uran-3-yl1-[ 2,1, 3] - benzoxadi al7,8+/«8§2%689(%99xam
trans-4-[ (2, 1, 3- Benzoxadi azol - 5-yl car bonyl ) ( met hyDami no] cycl ohexyl

gl yci nate hydrochl ori de .

N- 2- (4- Mpwvpasl-zadt i fiah-1-yBhethg R EHk Abaz ot adiaole dr dsthexaiils 30

N- Met hyl - N- 2- $4- nor phol i nflf I ]egh 1L2d 1, ]5- benzoxadi azol e- 5- car boxam de
hydr ochli\6Metigl-N-pyndin-3-yl-[2,1,3]-benzoxadiazole=5-carooxamide

N- !\/gt hy | Mg i by Or2ath eh adkatiaydiE3. chrbdkadiRiBz 0xadi azol e- 5- car bot hi o
am de

t r ans- 4-N-C2clopBpBeWtarhyira?él-pBayfohib bAlbynemadipzolerf-sre epidhexy |

L-vali 2008/ 143963R 008/ 0 i .
Y T e S S G
ohexyl N, Mjﬁm}]mfé[igi YEbdnaéeadhay e HelehibbhFmethyl)amino]piperidine-1-carboxylate

N- Met hyl - N-t et r ahydr o- 2H- pyran-4-yl net hyl -[ 2, 1, 3] -benzoxadi. azol e-5-ca
rboxam'yd/g—l\éethYI-N-pﬁjeﬁdiH-‘l-YIP[%,1,3}-bCDZyOXEdiELZO)i [ ] egy(ﬁ'()é'ﬂon e

trans-4-y 3r.Be L | 1.5 . 3 Iaffde 1- met hylcyc
10hexy1%ﬁé&%ﬁﬁéﬁ%ﬁg@hﬁgﬁi%@ ‘i{il’i?’.gj 9%%%%?&%?%%%&%% S Ei\t hesi s of

t he conpélindsetgipipetidinidyipatinethyi-, o3 ldfenrenstipzdepraadwxamideby t he

fol | owi h . Al t i

ot hibion B F eI AF LB T3 BEratte iRl Slathlp 00 |
St eps A Aanbi]-MIEe@hdltysifoayliepdridin-MyiyE 2 1yd] denzvasdidzoleds chtbpxamide

i ssor vt e S para bt e ARG s epPeRamiad " ©

di chl or WRtARNA-(t@rdA9&S- 2L iHiepyNEL ByD[2 NatibeiEok stisdlees -tarbsxaatided and

then a soluti'on of benzyl oxycarbonyl chloride ngz- Cl) in_an_organic
sol vent MeMgthydiNeovidntetiahadre- 3 thieiysan-4-whil & h.3]-beraoradiizele- frearperramitls on

of t 2B 27 ; 4G 18 en
Fedubed o L SR IR RS el EBr A op i L O RS el B T

sui t abl earhbganide sol vent for exanple tetrahydrofuran (THF) to give
amnes 4 (A= M, Ste . Am npes 4, 20 be alternatively prepared
by redud'M Y&M'WH?%TEFP'E%'WQ‘EES@U@OF%’”F]E‘yabqoég’&ﬁ%e of an anine
(ANH2) , AdRicRE1- 3k @0ERE l&ﬁﬂ?lb-t[i,@,'?a?-beﬁz@kgcﬁﬁ&%m—@axﬁ’&(aﬁ_idd? an appropriate
solvent for exanple ethanol, as Shown in Step C. Acid chloride 8a is
synt hesiN-Ed(RydaryimigolyelphexyHny-nestiad-[hi S1-bereasasiazolect-eprooxapyds j r st | y

oxi dj zi [ odi | or | i i: of

pot adei G HRAM SRR ENBASH Db s 31-8ARRlad B BERENES S hci ng
6 W th tN-{4t-Diflucacyphbepii-VendB(1JENI)-bemoaadizgdiclabcabaainidat , f or
exanpl e nol , iL,ve b fura rboxyl.ic acid, 7 as.shown in
Step E. ]ﬁ' L‘QHEQPW(?@F?X?'egb]i'?eﬁﬁé‘e%@yﬁ%@fa%epﬁ@éd{aﬁmf Tc?écaébcolx g %:dr??l ori de 8a
i n St ep Ny akeharskgclvhdiy1)t (i8] Wentdrh@ibidle sicarbbodmidae. The

benzof urazan carboxylic acid 7 can be transforpmed intg am des 9a and

10a usi A (tears el ydrozyd-methylggpbexyly B 131-brozergdeeelrd 2P ATHE coupl i ng
Cond55t ' %?ct’i@—@l}ﬂf‘d@{w-ﬁeﬁyﬁgagﬁek’;ﬂ)-(J@Tnethyl-[Z,1,3]-benzoxadiazole—S—carboxamide

N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

e-5-carboxarnid
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Schenme 5 In another aspect, the invention provides a nethod for

reduci ng LRI RILI Ng respiratory depression in a subj '
such a coﬁg?tzwg}r%?b?onpri sing admnistering to the subj iéc %gﬁ@ﬁéﬂ#@%}“

of a conmpound of the invention, the anmount being sufficient to reduce
or inhibit respiratory depression. In a further aspect of the

i nvent i @RgdroehlpR40d is provided for to reducing or inhibiting
respiratory depression conprisin an

( gadm’nisterjn to the bj %}
amount dfargddéhbddirazeradiagel-3-niga 9?MmFWYBHHﬁPﬂ5ﬁWIWF‘ﬁC’JQ§ i at e
exanple§¥£gﬂ§t§$5n&g%#§ggMdhﬁg963PCT/U82008/006271 opi ates include but
I'm to, d '

are not entanil and fentanyl. In a further aspect, the
i nvent i dnMettotiMdietrateydoe Hagranot-yimethyt{ h g3 bbedzatadidzeienpcarboxamide

ol eyt s Ch AR Ry G e RS ST PRAREEErkdy eyt R A

conpoundy@ifocklBgdd Nnvention, the anount being 5 sufficient to reduce or
i nhibit the breathing related sleep disorder. In the present

i nvention, the nethod of treatnment conprises adm nistering to the
subj ect m%—‘&gﬁ%(ﬁ treatment, in a pharnmaceutically acceptable
carrier, ctive amobunt of a conmpound having the Formula |
below. 10 wherein: Wis oxygen, sulfur or CHCH 15 X Y and Z are

mgfgqeg%gts%hgsﬁl o%qltnee c(:jonfipro?nqgls:[ or}%htglrnggrﬂioﬁ?sngrief%aibﬂgcaﬂ;éd'\&ut B thie ¥owin g
Scheme. Alternative syntheses by analogy relying on methodology that exists in the art also
may be used.

In the Scheme, Steps A and B, used to produce the N-methylamines 4 (A =Me) are carried out
using standard conditions, for example, amines 1 are dissolved in a suitable organic solvent,

15 for example dichloromethane, a base {e.g. NEt; or NaHCO; in water) is added and then a
solution of benzyloxycarbonyl chloride (Cbz-Cl) in an organic solvent e.g. dichloromethane is
added, which results in the formation of the benzyl carbamates 2 (step A). The carbamates 2
are then reduced with for example lithium aluminium hydride (LiAlH,) in a suitable organic
solvent for example tetrahydrofuran (THF) to give amines 4 (A = Me, Step B). Amines 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 S, 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)s) 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 (EDCT), 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



Ris H -Br, -d, -F, -CN, -NO&, -0121, -SRI, -NRI 2, -C1-C6 branched

or un-brag\%gg "sfii‘s‘ , Which may be un-substituted or Sggf}[}{ﬁ%‘ié{@g”ﬁay

wher ei n: , -Cl-06 branched or un-branched al

be un-substituted or substituted, F =0 or S Ais H or -Cl1-C6
branched or un-branched al kyl, which may be un-substituted or

subst i t ysef G): SRerRRivenaacbeRlofite Sednrtenahefdmaidintoyamidastfiachd iy usieg
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het er ocyedi@ anbidichioimyethaeyBtep i)sThe henecthiadiasalb smides Peand Hibiare preppred

whi ch may be un-substtut: t,ituted, kyl bet '
may e e hepemaeRt bR eRs Tt sasd £t bf bpE e WibfiRe
substi t WReltibnswith arhine£1 arki 4,4'es_p'éﬁ:ti\fégr, 6ii thé PredencEdf £Base Y&l axamlslel ,  whi ch

may be un-substituted or substituted, a -Gi-C7, azacycl oal l%yl ,. Whi ch
may be urietbylbwinetintdisholororsatinneas saleent o4 aqyeons A hydrogamEaroogpie dh WAL
5 be un- ' r t i - £8s i deak Ak
ey be ARt QbR PEF Rl GRY 0, Thet e Fip G REER Speal Iehrepat 7
un- substcohdeneationrof solnsieiciallyetaitables3, frdiaprinehgataic eid withigxpxpldollowed by

0SSO LSS 0 BB i Sl g P B o
- C1- 05 gréattius@s. ®dpvaslabmrtes tothic athiles 00sid 10s¢tydonplirgurbatipt uihenams land
whi ch 0p4t 1|Js(i)nr3gatlh‘|a g/thnc]ica?dr gc%u%-dg;ri%gg {)r%%folus(,:l%f/ l(Sthg ﬁw}u\t’gngart]ive ;y, gntlli%es 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 learmning 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
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In the present 3invention, t he ‘met of treatnent/ conpril§agX=3

admi ni stering to the subj ect_i27 WO 2008/ 143963RGT/ US"QET(3<8760%271

need of treatnent, in a r madieRii cal | y accepfable carrier
ef fective am)untoof conmpound havi ng t ke Fo |l as H as )I’eVI ously
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o
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H
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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



| o As noted above, treatnent of a subject according to the nethod of
the i nventygngdshsdsgef ul for enhanci ng AVPA receptor achi¥ighdos/es
thus nmay be used to facilitate the | earning of behavi ors dependent
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the i'n vivo tests described below. 20 V. Biological Activity A
Enhancenent of AMPA Receptor Function In Vivo. Synapti c responses
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in vivo in anesthetized aninmals according to the foll ow ng
procedurcémpomfPﬁdl%th‘?EO%‘ilN #ed under anesthesi a by phenobarbit al
admi rll' stered using a Ham |l ton syringe punp. Stinulating and 30
recording electrodes are inserted into the perforant path and dentate
gyrus of the hippocanmpus, respectivegly. Once el ectrodes are

i npl anted, a stabl e baseling of xevoked r s are elicited using
si ngl e nonophasi ¢ pul ses %ﬁ Us Pal s dﬁ‘aéi%m;)s[giel ivered at WO
2008/ 143963PCT/ US2008/ 0062'AL 2 1mi jx t 0 ,k he sttrful ati ng el ectrode.
Field EPSPs are nonitored uftil Y& stable baseline is achieved (about
20-30 mn), after which a solution of test conmpound is injected
intraperitoneally and evoked field potentials are recorded. Evoked
potentials were recorded for approximately 2 h follow ng drug

adm nistration or until the anplitude of the field EPSP 5 returns to
basel i ne"h¥§{1t he |atter instance, it is common that an iv

adm ni st‘{valgi) ch Sufl S GRLcied out with an appropriate dose of the
same test compound. 1nventioh conmpounds were assayed in the in vivo
el ectis ophys bnd Dgye iadspandetity seledbelifrah theegraupdconsising ofr-Ni epf&sent at i ve
test conpounds is shown in colum 1 in Table 1. Conpounds of the

i nventi o"AF® significantly nore active in increasing the anplitude
of the fgqlw -BPSBL IR -Oig-Neb, @it SR, BIRTS, -L9tdHWanded or im-prancediatig],
than CX516 (1-(quinoxalin-6-ylcarbonyl)piperidi ne;, US patent

5, 773, 434hichn2062 1008 EHM8) oanfsilsdingaye a 9% i ncrease in anplitude of

the field EPSP at 50 ng/kg i.p. Table 1 Conpound Exanple Nunber 'In
Vi vo wherein:

20 R'isH, -C-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,

-Cy-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
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--
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substituted or substituted

n=0,1,23,4,5, or 6;

@ is a -C3-C7 cycloalkyl, which may be un-substituted or substituted, a -C4-C7
azacycloalkyl, which may be un-substituted or substituted, a C7-Cjq bicycloalkyl which may
5 be un-substituted or substituted, a -C7-C1 ¢ azabicycloalkyl, which may be un-substituted or

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

Bis~C=, C-R", O, N, §, C=0, S=0 or 80,

R? is H, a halogen (preferably F), OH, O-alkyl, cyano, or a -C;-Cg alkyl group whi;h is un-

10 substituted or substituted and which optionally, forms a C;-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 -C{-Cg branched or un-branched
alkyl, which may be un-substituted or substituted, and which optionally, forms a C;5-Cy
cycloalkyl group with R?, a -C9-Cg branched or un-branched alkenyl, which may be un--

15 substituted or substituted, a -Cy-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 RPis H, a -C;-Cy alkyl group which may be branched or un-branched, un-substituted or
substituted or a -C;-C7 acyl group which may be un-substituted or substituted;

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

combination with a pharmaceutically acceptable carrier, additive or excipient.

30 In the 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 sclution of test compound is injected
intraperitoneally and evoked field potentials are recorded. Evoked potentials were recorded
for approximately 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% 80%

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 Jocomotion in mice @ 18 mpk i.p.

3. Dosed intravenously.

20



NT 56 19% NT 73 13% NT | %increase in the anplitude of the field
EPSP in the dentate gyrus of rat @I Owpk i.p. 2. % Inhibition of

d- anmphet anYRS8{1#343 at ed | oconption in nice @18 npk i PRI/UEHE8/006kd e
i ntravenously. WD 2008/ 143963PCT/ US20081006271 NT = Not tested B
Behavi oral Testing: Inhibition of d-Anphetam ne Stinulated Loconotion
5 The abiIityNPLNHQQEAnvention conpounds to inhibit d-Anmphetam ne
stinul ated | oconbtor activity was assayed according to the foll ow ng
procedure. Male CDI mce, 25-30 gm body weight, were brought into the
experinmental roomand allowed at |east 30 mn of acclinmation. Each
nmouse wds Behaden) Tetingt Inbibitimgtof deArephetamsine Stiptateddwcometion ed beam
array that automatically nonitors the animal's activity. Mce were
habituated in the testing enclosure for 10 20 mn, and then returned
to thei (roHaQBﬁitpagme iﬂweﬁ@mh lod@cssad inhitsit di-pemp}liemném dtiynuldtedloteabtor
conpound i.n appropriate vehicle m nutes hefore d- het am pe

i nj ect i GRE(RAR 2552peth asforlingto th goélpwalmfﬁ besnals G Bk 43130 gphody
ver e t esh&ghtf Qbre hPRQAPIY thahpelibdotal RfonParkiQiiBlve®ht 1ddat 50 M Sfaccilfition.
data was conputer coOllected and expressed as "arbitrary novenent

uni t s. " Bich mpmsewawplacedrintobactdsting coelapue Wil an frdragedoes s arreg eéd wi t h
the test._ compound to t vehi 1% I : :
compoundi e SRR bR Bl Sy e B Red AR AR (roheShr
i nhi Ipg t i20Miaf adiyrper s@irhad tothdinchusadghyMize wees duded inirspariadricolly with Zest

[ kg d-anmphetanm ne in mce.. The conmpounds  tested. pr.oduced.a
Stat st icea”a?apw%m@ﬁpwpeatﬁtveblﬁlﬁiSBWPGgB%f?redféﬁﬁ@e*afﬂ%ﬁ@e@tqnﬂﬁwa@eEf en

| ocomot i iflutes 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 comparing the groups treated with the test compound to the vehicle

15 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.

20 VL Administration, Dosages, and Formulation

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

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

hypoglutamatergic conditions. They are also useful for treatment of conditions such as

25 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.

30
In subjects treated with the present compounds, pharmaceutical compositions and methods

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



20 VI . Adm nistration, Dosages, and Fornul ati on As noted above, the

conpounds wodod¥pkdegs of the invention increase gl utamapefgshodorsapti C
responses nedi ated by AMPA receptors and are useful for the treatnent

of hypogl utamatergi c conditions. They are al so useful for treatnent
of conditions such as 25 inpairnment of menory or other cognitive

f unct i onsgurbleadighto loss dsfynancmafdemeem;)ﬂejnmssidmeattﬂnmdismdem seem@]t h of
excitato napses he nunber of

o be CUBRARAY BRZem b disfide sPBReyd S HoRR SRR T BA SV m
behavi orgigoeddid 4ddNBarhin@Msdrdesy, Whﬁ)ﬁ|afé&éaka%l@dccd;rﬂiﬁ@t@ﬂﬁ@resaﬂitdml'dnnon
facilitation of |earning of behavi orsdependent upon AMPA receptors.

30 WO Jugwiethesshpcirs BaOus/oier Agingdryma, stekaprhnegedesensraive menor v
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nmovenent enia or schizophré avi or .
Menory dassno'radaelmt}anhdghmameﬂ stgesjmsmnbar&gemudhhwmer sdxe@tsalahéagmg These

acul o B G oer AR Al DR B PO RGPy SO0 i 0P Her

Exanpl esreafed B9 dRHRIENR 10 theiRatihtSa B BrelafGUGHE onb b mafeof@buhdsni t ed
to, those associated with drug-induced states, neurotoxic agents,

Al zhei mepeasdige suthe @resghfdnvesliony. These conditions are readily

recogfi zed and di agnosed by those of ordinary skill in the art and
treated by admi nistering to the patient an effective anount of one or
nor e corfproarntly, desegss dnch@ute@ of pdmipisgeiden ofi tha/eampoynd wilbbaigiermingdy |

dosages a £ .8 r
determ r?gcg)(;dmg sf% %ngﬁtioﬁazogtﬂgnsgbj% h%&? #‘g?ﬂpﬁaé%h%rgg?{mal
accordi rPgad‘GCSSDamaf'ﬂS ahﬂbwb@utvaw:dalymﬂlcmﬁead@mddt@ma{ed bertimsepéd

can vary, w dely, and, can readi | et erm ned by those of s In
the art skifyipithegr- W’&ﬁ@h ATQURL, “{th @I%H‘%%EH?J“HB%‘P&W& FaR ‘Wt""i5 é‘lé"

are %rfplceaﬁ%slstmﬁa}ﬁe Ed?HBi%&!réd @ sﬂgiiécthﬁ VafHisthetke re%doﬁaﬁy,etra%bﬂunﬁsmy, by
various routes, e.qg. orally, transdermally, perineurally o

par ent erpahne;n;albfmuaaxesterw that lsmyenmwn0®uwgmt&muu sntrapnmtpagﬂé,rqrt oneal ,

or i ntra scul ction, amon cal , rectal
ond ¢ avpr e e o o s SR Snfl Rk Buecah et PAPEER ¢ car non
accor di Rgmirdsttafien MRibjuath o@ﬁtehipﬁtddiﬁﬁﬁédtlﬁéhta&@rﬁﬂg ffﬁths meﬂﬁuﬁ%tfl}&l ihyention
mamal s, |nclud|ng humans, conpanion ani mal s, donesticated 20

ani mal s 279 3PP é’teéP‘iPlaélrﬁ'l%’P@als AREUYiRE by ans, cqmepapion Fnimals deprtiAlsing

t he gonpQiAngs la%%&%r?'aﬂﬂlatlsoaﬁd"'ﬁeﬂikésem invention may take the form of
solid, sem-solid yophi I'i zed powder, or |iquid dosage forns, such

as, for exanpl e, tablets, capsules, powders sust ai ned-r el ease

for mul a I

cr eams. TSR bt 6 USAENRLERRor o A S CRTHR By Bl g,
in unit ocﬂedaigeemleaoﬁrd Iyophibdeid eofvder, e1 lmqmcbdca;dga foites, Isa¢h asnfoohxmlﬂe,nsiﬂets
dosages. Ph mace ti CaLaI’ rr%om th onla accor to the resLﬁ

i nvent i 6P <‘:‘ rsa?f’s JeEEEIeER Bl Atong o 8 o SREIY RS
accogyi @gpﬁo@uérkbe, eSS Bintth e NGB, Aok Yitdhet diythé (R4, YelFerably 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

31
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such as saspsagemamuiioner e, @p@géum:rl@gameﬁrmhqm@fwad@dé%@“a ble
starch )%réglonrrgm%;ﬂc%r[ngi a filler, a disintegrator, and
y

ot her a I'VES use i t he manuf acture of nedi cal
preparati ons 20 An | nj ect abl e corrp05| t| on for parent er al
admnlst rgn wil | |ca

sol uti o n SLERA cg_lglpgstlté 15 81113@&(? lallr%eg 061& 0 gg‘l'uf 15@%!&{0:18 ﬁor Oth l‘f!lldrtn?‘béts’\atloh

COnMposi tth@ﬁeﬁﬁ){u&lsmyhﬂ A aHuRs, ﬁﬁvc&r@bﬁi@ﬂ@§br&ﬂe {ike.dn b tapled oOr
phospholipid, in a |liposomal suspension, i n_an aqueous errulsmplasa

25 Met hchgnulairoxpﬂ@p:ammﬁ@tl@u@Wm%lag’m%ﬁt%wah additisse- & ran grpipiepsuc
appar enteal fal MOl S B0k suliohs SHAIRIR o SEGREBIGeOifcr, o

Phar maceuti ca cl ence 1985)". The
conposi tdiginegratobeand dtticn adsdigves dypaallly usmna]umamﬁamne pf peditaltpneparations.
sel ected conpound in a pharnaceutically effective anount for
effeéting i ncreased AVPA receptor currents in a 30subject. WO

2008/ 14306354t |d320034008 fof barenteral administration will typically contain the compound

in a suitable i.v. solution, such as sterile physiological salt solution. The composition may
also be formulated as a suspension in a lipid or phospholipid, in a liposomal suspension, or in
an aqueous emulsion.

25
Methods for preparing such dosage forms are known or will be apparent to those skilled in the
art; for example, see Remington's Pharmaceutical Sciences (17th Ed., Mack Pub. Co., 1985).
The composition to be administered will contain a quantity of the selected compound in a
pharmaceutically effective amount for effecting increased AMPA receptor currents in a

30 subject.

The following examples illustrate but are not intended in any way to limit the invention.
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added dro SF hours at OC +5C. The reaction m xture was
stirred ture for 2 hours and controlled by TLC

(CHC13 100/ acetone 2/ acetic acid 1). Water (350 m) was added
Within 15 mnutes at 0C zo +5C to glve a fine yell ow suspension. The
reaction m xture was then acidi HC1 solution (239 nl)

unti], 0. < r€ . 'un1ch|oride (58.44g) was added
and [ ARINE zox%d%&e-se?a(iﬂﬁ licH red at 0OC +5C for 1.5 hours
under n|trogen The solid was collected ? filtration, washed with
3x400 M water and dried (40C, 30ynmbags, 12 hours) to yield 83.6g
(88.8%yield) of [2,1,3]-benzoxagli az 5- Pﬁrboxyllc acid N-oxide. 25
In a 2 L reactor fitted with nechgr stirring, thernoneter, In
addition funnel, reflux condenser and nitrogen inlet,

[ 2, 1, 3] abanzaxasfitaolieh ﬁreélﬂﬁlhﬁksﬂrhﬁg, asrhst (ﬂﬁ@ﬁhﬁﬂhél&ﬁmga)ter\mﬁ niti®sninlad
i n absol ut e et hanol 8800 To this solution trletgy phosphi te

(114. 05 KPH st ogires kﬁﬁqlmddnf@aﬁ?lr(&%%@l)épd?@éf & M APERYP1 i ng

m Xt ur e npaseRead & {mog)e&zls%dédmld?tﬁ@m AYEnEBh Wathes th@5-72° Qi
Monitoring the reaction by TLC (CHCI 3 100/ acetone 2/ acetic 33
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 +5°C to give a fine yellow suspension. The reaction mixture was then acidified with a 6N HCI
solution (239 ml) until 0.5 < pH < 1 was reached. Sodium chloride (58.44g) was added and
the resulting suspension was stirred at 0°C +5°C for 1.5 hours under nitrogen. The solid was
collected by filtration, washed with 3x400 ml water and dried (40°C, 30 mbars, 12 hours) to
yield 83.6g (88.8% yield) of [2,1,3]-benzoxadiazole-5-carboxylic acid N-oxide.

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 (CHCIl; 100/ acetone 2/ acetic
33
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whi ch r e¥hich Bglded a blek eil {08)1 Wﬁ@f (40N el wepedds Ny as bR

vas 1| toged, of , - .56
(90% yi &7} iehg afetgﬂé?%g]dznggggﬁg%hggsﬁg oiﬁsg' AUhdd Wﬁhpg{@ﬂndw-@%alcg

11-1 NNRo@&aﬁnmonws@pHsl Q3rte E(qggolﬁlﬂﬁase&faﬁiel(asatedlaﬂﬁ exgagel wghethid

N G e ghitons nied v aSibified LT5mL§ NHGD o kpHG 2t S.C &34

m 1 eactypiick idshigd ikHeltrysRAinaRbE 81 the tblldv ﬁl@dudt hetiilwes ficreddffiahd diied
funnel, reflux is condenser and nitro

[2I 1, 3] -(H@6k 8 antiazsz &7 bowgs)dayiskk§-7¢2 @a%cmlswg})3]w§§z0@,<aélséq%%réﬁarbﬁxyhc
t 5 m hi 3 4
5 anac ok R Shoo T EENSACRRD A PSP ETER kA AR OF

naintalnedo%qh;3ympgﬁﬁ@1AH§memn5Haﬁs colum was installed and tol uene
was distilled eatnnspheric pressure, 124 m) off to renbve excess
reagéht. After cooling the remmining toluene was distilled off, which
resulted in a thick 20 oil. Thi gneERMBBIATERI |1 ed (90C, 2nun Hg) to
renove |npur|t|es and the product crystallTtzed on standing (79.8%

yi el d), [Byd:3]Beoze@dimuieidscn benvlchloride

/V-Cycloheptyl N-net hyl - 12, 1, 31- benzoxadi azol e- 5- car boxam de 25

N cl

N
In a 500 ml reactor fitted with mechanical stirring, thermometer, addition funnel, reflux
15 condenser and nitrogen inlet, [2,1,3]-benzoxadiazole-5-carboxylic acid (28 g) was suspended
in toluene (245 ml). To this suspension was added thiony! chloride (39.4 g) and DMF (0.35
ml). The resulting mixture was heated to reflux and maintained for 3 hours. A short pass
column was installed and toluene was distilled (atmospheric pressure, 124 ml) off to remove
excess reagent. After cooling the remaining toluene was distilled off, which resulted 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-N-methvl-{2.1,3]-benzoxadiazole-5-carboxamide

O O
N
g ZQ)L“.‘
N Me

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

25

methylamine (2.5 ml of a 33% solution in ethanol) and 220 mg of Pd on C (10%) were added



WO 2008/ 143963PCT/ US2008/ 006271 , and the m xture hydrogenated at 50
psi over night. The solids were filtered off and the m xture
concent r at¥ 2Midé¥63 acuum to give a pale yel | ow oi | . TRFEUSAIRI0FH!
and 1.2 m of triethylam ne were dissolved in 10 m of
di chl oronet hane and a sol ution of [2,1,3]-
benzoxadi a on r 730 n ow vy.
After st F?cf%ﬁﬁuf“r%ea]@’% %P{C}?(Lgd rpS Hou! P %%Orhlér %lae%ﬁ %(I:Y?é (g(gtg%id &
washed mlkﬂurelé\énb‘é}lraeaadmamcumwe sp:ilblwlmw oitl rIlhe;dnatml andigAasli afim
sul fate, .and then concentrate r. vacu n1to v a [ ol id,
after tieylamingavers digsolyeddn 18&389%“"5"%‘ anﬁ/ﬁﬂ %‘i‘tﬂw[#«ﬁﬁﬁz (300
Mz, s 5 hrbenylearidd 3¢ 4Zmﬁﬁ)\6§s daLrB lowlyAAfiér Sifrihgnh
1H) o Ferap LIRS Thibonyfeligridd 72 H)g; 1H); 3. 01 and 2 e (ST
2. 00-51. 20x{ypadof a]hog@-tpe mmmcp asc was washed with 1N HC1 and cone. Ey@l‘ﬂﬁﬁg)lgtlon
NIRRT 5 &%mem&mﬂa}é b %nﬁ%d 9&{@@%@%@& 6 O 2RI BRX Ak
m ne, ‘generate

m%‘t hyl angietidy dwlmcdm@ (mang BO%) Ielpd8(ﬂ=51 sol:H ummoaomd eC]I)@l;l @taners) 5
(18g), was condensed (dry trap) a solution o

di met hy I7é33dime hExahéhe. tH): 6. 4@ 7.5 @hrheby ‘3 T1-h5Beudp. 76 Sr%PhJaHbllHA’rﬁ:IOIZ@d
m of T % C s added and the m x was
hydroge?EVéégéjBﬁ%gﬁ¥fgﬁggagture ver night. The solids were filtered
of f,10and the m xture concentrated under vacuum This material and

triethylamne (2 nl) were dissolyigghgggiggroforn1(50 m) and a

solution of [2,1,3]- 20 benzoxadi r bonyl chl ori de (900 ng,
4.9 moln.(4.4-DisbISEBAER -BéfRdadihAN-5-cafb oxamide

t enper ature. er stirring our, the organic phase
was washed with IN HCl and conc. NaHCOB s ik n, dried over sodium
sul fate, and concentrated under vacuuy eld®°an oil, which was
purified using silica gel chr g <[ ing with

chl orof ornif et hyl acet at e/ hex&ne. 20: to give a white 25 solid,
after crystallization from metMyl -butfi ether (MTBE) / hexane (38

mg). M ﬁet&ﬁgﬁ%% 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 HCI and conc. NaHCO; solution, dried over sodium sulfate, and
concentrated under vacuum to yield an oil, which was purified using silica gel
chromatography eluting with chloroform/ethyl acetate/hexane (10:20:70), to give a white

25 solid, after crystallization from methyl-t-butyl ether (M TBE)/hexane (38 mg). Mp = 143-5°C,
"H NMR (300 MHz, CDCls, rotamers) & 7.91 (d, 1H, J= 8.7 Hz); 7.81 (sb, 1H); 7.45-7.36
(m, 1H); 4.52-4.35 and 3.45-3.30 (m + m, 1H); 3.04 and 2.89 (s + s, 3H) and 1.95-0.80 ppm
(m, 14H).

35



11-1INWR (300 MHz, CDCI 3, rotaners) 5 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 2we203443p6%, 3H) and 1.95-0.80 ppm (m 14H). P@ODUS2008/006271
2008/ 143963PCTI US2008/ 006271 EXAMPLE 3

N- Met hyl - N-spi rof 2. 51oct - 6-v1-12, 1, 31- benzoxadi azol e-5-car bOxam de A

sol ution of benzyl spiro[2.5] oct-wn&te (1.1 g, 3.85 mmol) in
THF (40 M) was 5 slowy added to .0g) in THF (40 m), at
room te%’%&bgﬁ sp a@.él91&-%-;}[%@3@%-ﬁénhaia‘aﬂazmrs-@mhewrﬁmeThe m xture
was t he exane was added, foll owed
by careful addition of a solution of sodiumlydroxide (1 g) in water
(4 mM). Celite was added, the mxtureQNas ered and the filtrate
concentrated under vacuum A Sq hylamne (2 m) in

Q
chl oroform (60 m) was addedd'o resndue foIIovved by a solution of
io [2,1,31-benzoxadi azol e- 5- cawbongt chl 8Pi de (704 mg, 6 nmmol ), in

chloroform 0 nl After irrj gthe m X
organi c ﬁﬁaé’é‘oﬁlag %ﬁ&lﬁEH"%ShﬂCt §61bla{5’f1 e(gli g %%H‘cofﬁﬁgﬁgfﬁ was
SO' utg O&io»ﬂQ%d@éﬂQ&@H@HR teﬁégﬁnvw{pe(mm%t FoRf efip¥atube, Ghd teakiafuie #ERA

nbi ned organi ¢ phases were dried over nmagnesi um
suI fate, focbhm&mt’ﬁhamdtucm‘deﬁrthvmmﬁkﬂ witltliceratarandbexaph €3 B vaf pddeds gel

| ut th i e/

Cuto o fohilec iyl rprE BR R SN sefioh hilrflide B HOWRE: oo
M = 107waihQ8@ed fHe-ixhivRwaSAlerddand lﬁ@ﬁhrate’ anaremne) vBdéer. \&dul(mi A iﬂitlcﬁ'x of
9.3 Hz) 7.3 1H): 4.66-4.50 5-3..40
+m 1I—l)tf13t53Y'@511f§r{a“§9'@fh(C§°fPH§ (g%w“’% oo g g Pl Es B8 ?Hm

and Q. 3% RRFadiBo1ét sl arbaRrsRES 76 hloroform (10 ml). After
2 l b 764 mg, 6 mmol), in chlorofo ).
Q/S ﬁex 3I2]‘-|$|-rre hlvf 12, %r 31- benzécl)ﬁiadl azgol e- 5- %:ar boxam de( To a

s 0I ut i orstm'ingitxchmrtm;c)fbrahhm, the m:ganmmammyvaalml wigh BY sylfieie asid qd ceng.
S Ml S O SRS el QUL AAERE BRI SRR TR NRA he- 4

combined organic phases were dried over magnesium sulfate, concentrated under vacuum and

chromatographed on silica gel eluting with ethy! acetate/hexane (30:70) to give a white solid

15 (410 mg, 37% yield), after erystallization from dichloromethane/MTBE: Mp = 107-109°C, 'H
NMR (300 MHz, CDCls, rotamers) & 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, 3H); 2.10-1.55 and 0.99-0.86
(m, 8H) and 0.40-0.20 ppm (m, 4H).

20 EXAMPLE 4
N-Cyclohexyl-N-methvl-[2,1,3]-benzoxadiazole-5-carboxamide

i ()
IN"‘- N
0\ D)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 HCl and cone.
NaHCO;j solution, the organic phase dried over magnesium sulfate, and concentrated under

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



25 stirred at roomtenperature overnight. The solution was extracted
with 1IN HCl and conc. NaHCO3 sol ution, the organic phase dried over
magnesi um ¥ARPEAEIH 04 concentrat ed under vacuum to yi BFHUS2088W63]
white solid. The solid was dissolved in THEE (50 m), slowy added
WD 2008/ 143963PCT/ US2008/ 006271 to Li AIH4 (1.09g) in diethyl ether
(50 ml) (apehiiher. mgswﬂﬁt@?ah@rq:s@ 911)75}1@ tﬁ@ﬁnx%uﬂawted bY@ Mot oRr \¥e
then cooled wWith an I cel wat er bat h, hexane (40 m) was added,

f ol | owednibiprewssthent cerdell withan @ﬁ/“altﬁs Bktht heasano@0 sdivanaddpd followed 15 g)

in 10 mM o and, the .m r bl t

ol | ovedaBi BgtiBkneriten e SOTaRR =130 4 18l pF yifE Cole, Flsildued
resul tingd iRThidtRe Was filtéred, hwhmm doBceitriticichdei volngh ONee4 Setmion(dE@he )
was sl owly added [2, 1, 3]-benzoxadi azol e-5-car bonél chloride (1.095g, 6

mol )s.  Agsulsinggesigusiin gnqt amping (3md) and dichleserethane{al gly¥as féo"b'b{éé‘ée%s
was hed NahiER 6 mof’ A8 SHe

sul f at e, Iggi'bg%zr?cen ggpéﬂner vacu(z(%bt% gl vggaAﬁ |S¥H<§vﬁlrot d (1. E%Pgl) .
The mat épig thewngandxhpﬂmeagwaqhhdamm ANeHSE1 aindwng é{aH&Ithaohglom dried over

chl or of or m et hyl etae whlte SO|Id 406 26%
vield). Hgnesud suif ecastied & dﬁ%% B8 MLty ok tf’d(é‘g 2. e

r ot aner yat&ial Yds élﬂ'omﬂdgraﬁﬁ&i ch ki g7e1 811;t1ﬁ§w1t11 bl)loro?@rﬁﬁctﬁyl&ﬁetélﬁ]@ 1)o;
4.6-4.45 and 3 Q 87 &.I—Q{

1 95101 WWI(Whgms mE)%Qn}?@y_l dy M]p§134-5 c LCM 2160: " NMR (300
N Cycl o n I ) e

title c@ﬁn%%&%&mr%}%%ér edgfg%%ﬁc{/_?x%g%ﬁ? grllgsngﬂgﬁ{ibp%gm(& AR 4R4s
[ 2, 1, 3] abhéBSeXAthaza) 3 3.0¢ ant 2B I(shks.orH)d & 964 Wpphén, dOB3edur es
described for Exanple 2. M = 110-111C, LG M5 M 11+ = 246; 1H NWR
(300 MHz, CDC13, 2 rotaners) 67.91 (d, 1H, J=9.3 Hz); 7.83 (s, 1H);
20 7.42 (d, IH J=9.3Hz); 5.1-4. 9 pNWvPLES53.95 (m+ m 1H); 2.995
(s, 3H); 2.1-1. . EXAI\/PLE6 ,
N- Oy & oYrOYEloRED p PRINZOXALAAF0LE, 2 A iy X aIH 1 a

soxam de 0 JD Me 25

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, CDCls, 2 rotamers) & 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-Cyclobutyl-/V-methyl-{2,1.3}-benzoxadiazole-5-carboxamide

P
rN"-- N
O\ ﬁl\lﬁ
N e

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, CDCl;, 2 rotamers) & 7.91 (d, 1H, J =
37



The title conpound was prepared from cycl obutyl am ne hydrochloride
and [2,1, 3]- benzoxadi azol e-5- carbonylchlorrde accordrn to the
procedur esWQSBIHIEY for Exanple 4. Mp = 51-2C, LC MB, 52003/606271
1HNMR (300 MHz, CDC13, 2 rotamers) 67 91 (d 1H J = mo

2008/ 143963PCT/ US2008/ 006271 9. 0 Hz); 7.81 (s, 1H); 7.42 (d, 1H, J =
9.0Hz); 5.1-4 Mt : 4

Som (o éu% E%}&,qﬁﬂ P, g, o 90}?‘) slio a4 85 (3m, Bnd9110 40
N- Cvelohepvi4@.1 hoPbmbei)Byadi azol e- 5- car boxani de To a solution of
cycl ohexylamne (1 m) and triethylamne (1.7 m) in dichloronethane
(20 M) was added a sol ution of

[2, 1, 3] - benzoxadi azol e- 5- car bony| git oxapder 730 mg, 4 mmol) in
dlchloronethane (10 nﬁ) After stFTTTﬁ@'Fﬁé m xture for 1 hour, the
or gamnd c iy ad-[2A Shbenioxadiag apfoyxagride conc.  NaHCO3 solutron
dried over nagnesrunrsulfate and concentrat under vacuum The

residue was triturated with ether to gl te solid (265 ny,
yield = 27%. M = 172-173C, 1H 13) 8 8.15 (s, 1H),
7.90 (d, 1H, J= 9.0 Hz); 7.82 «ﬂ , 1H); 6.09 ("s", NH, 1H)

4.05-3.97 (m 1H) and 2.09-1.18" 15EXAMPLE 8

N- Cycl opentyl-12, 1, 31- benzoxadi azol e- car boxam de S
pr epar edl ormrntwcrf@wé@heywamrm(l ol prgl ‘flﬁ@yb%’&ee@ Jr‘@l)d‘ég’@ﬁ%oﬁgg"p ﬁ (228\6

O o e . S SRR i

1H); 6. 2fch{drsmethhid (10HH1). Mﬁdi@t-lmng?oht?(mxtlmp-lfordrimm tn@orgamgp}p@m“(awag}qfl_
EXAMr:;)LE \’?lth II\II\_T %/C(il 2 lécg cl&l%ﬂgio% %olg on rre B\ge% (r)n]a%néuﬁl%lﬁ%é”‘%djgorééntrated

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) & 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).

L5 EXAMPLE 8
N-Cvclopengl-IZ,l,S|-benzoxadiazole-S—carboxamide

O
/N"- I\]«l
O\N/ H

This compound was prepared from cyclopentylamine using the procedure described for
Example 7. Mp: 169-170°C, '"H NMR (300 MHz, CDCL3) & 8.17-8.14 (m, 1H), 7.90 (dd, 1H,

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-Cyclobutyl-[2.1.3 |-benzoxadiazole-s-carboxamide

D

\N,—
25

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



The title conpound was prepared from cycl obutyl am ne using the
procedure described for WD 2008/ 143963PCT/ US2008/ 006271 Exanple 7.
Mp: 175- 1ABC2008493 (300 MHz, CDC13) 8 8.20-8.17 (m 1P{T/URGHEAH,
9.0 and 0.9 Hz, 1H); 7.82 (dd, 3=9.0 and 0.9 Hz, 1H); 6.46 ("s", NH,
1H), 4.70-4.50 (m 1H) and 2.50-1.60 ppm(m 611).

EXAMPLE_10 1 -
N-(cis- Ext‘%}‘g}ﬁg Wﬁ%%%# @NN%;(ROOMHE %‘RCB&]%%S 7&0I e- g%oa(ﬁgojxam
de and 9 ¢ and 0.9 Hz, 1H); 7.82 (dd, J= 9.0 and 0.9 Hz, 1H); 6.46 (“s”, NH, 1H), 4.70-4.50 (m, 1H)
N-(trans-4- @&anocycl ohexvl) N-nmet hy142, 1, 31- benzoxadi azol e- 5- car boxam
i de . " ach2.6Bt Li60pPm @utGH)- net hyl - (4- oxocycl ohexyl ) car bamate (4. 54 g,
20 trunol) and toluenesulphonylnethyl | socyani de (5.07g, 26 mmol)
were dissolved in dry tetrahydrofuran (100mL) and cooled to OC

Pot assi um tert-butoxide (5.16 g, 46 mvl) was added slowy and the

m xture was allowed to war XEM hours. The reaction
m xture was evapor at ed to %EBEI% qld% #in £ bet vveen et hyI

acet at e pf a0 3 -lod bey3 2 amdr at ed,
dried over magneswm sulfa e ang ‘ I rod ct was
chr onat agi A HCYRO06 dgne 2 !-'- ; £ praciazoie->-edil 3

(66:34) to give 1.43g of tert bytw|

met hyl - (4- cyanocycl ohexyl ) mate. t-Butyl
met hyl - (4-cyano I mate (718
20 di chl or onet mL)Y and trifl uor8ac
The sol vent was) atets after 2 hour§, e resi due was

re-dissolved in a 4N HC1 (3 m) solution in di oxang:
10 t-Butyl methyl-(4-oxocyclohexyl)carbamate (4.54 g, 20 mmol) an

to?uenesupp%onylmethyl
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-cyanocyclohexylcarbamate.

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

20 dichloromethane (20ml) and trifluoroacetic acid (3ml) was added. The solvent was evaporated
after 2 hours, the residue was re-dissolved in a 4N HCI (3 ml) solution in dioxane and the
solvent evaporated. Dichloromethane (30 ml) and 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, I= 9.0 Hz); 7.85 (s,

39



sol vent evaporated. Dichloronethane (30 m) and NEt3 (2 ml) were
added to the residue followed by a solution of

[ 2, 1, 3] - benooamdumsd| e- 5- car bonyl chl ori de (548 ng, 3 nRGBIUR20081006271

di chl oronet hane (10 ml). After stirring the mxture for 1 hour at
roomtenperature, the 25 organi c phase was washed with I N HC1 and
conc. NaHCO3 sol ution, dried over nesi um sul fate and concentrated
under vadDuAi2 thd=Ret Br.i 14); $a&4501end géé 3P and) 15480 gy SE)And e 0-1
eluting wt yl acetate/chloroform (1:1) to give 170 ng of

N (ci s- £PEYARSCY el ohexyl ) - Nmet hyl - [ 2, 1, 3] - benzoxadi azol e- 5- car boxani d
e as a WWhelngors pblati Napdnas- c&it&cy@(ﬂ&xjﬂﬁ}b\émeﬂlyb{ﬂe]rﬁ]—anzoxaﬂﬁZelB—ZB C, 1HNWR

(300 MHz, CDC13, rotaners) 0 . 1.85 (s

2008/ 1439BRrEEEdgEAs @B?ﬂm?é 253 WiIF& 501‘71 3&"2‘ %Iafs‘a“’iatmg%“ fiffthyiiiéw" asd%ng).
8H§55 #hﬁ\qﬁgﬁ%o%ﬁ‘% 3rAQVREoSMEE:, 219, (hmeds) 6 898 (&-12072 830THPTRE @,

N- (tr ansi#s; nyzmdy@lmamﬁ)w 50-tgt laydl p 808,43 anld Srdbe 8@ (razBeang 2.50-1.40
carboxanlde obtained as a white solid after crystallization from
dlethylﬂﬂqﬁﬁ 80 ny). 5 M = 180-181C, 111 NMR (300 MHz, CDC13,
rotaners) 57.93 (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 3.05-2.80 (m 5H) and 2.50-1.40 ppm
(m 8H). EXAWMPLE 12 to EXAMPLE 12

N- 'VE"]JW';g-Nlétﬁ%mleag%-&btmbz%-nén.ytﬁ. J31 ek SRR 8.2 lRx Bmid boxam d
e Meth ) y heating a m xture of net hyl am ne
hydr ochl ori de (10g) and sodi um hydroxi dg petteps (18g), was condensed
(dry ice trap) into a solution of tetrajydro 4hpyran-4-one (1.0 g, 10
moi ) in methanol (50 mi). 10%Ps (360 ) was added and the 15
m xture was hydrogenated at rod 9»ranhge for 7 hours. The solids
were filtered off and the filtrdte oncentrated under vacuum The
resi due M@ Idin&&olgéfﬁﬁbtédbﬂ’fbh@ﬁg)i fbiture 40 migthylaatitde hydredhiydargiog a6® n )

and a sol ution of benzoxadi azo] e- 5 carbqn | chlorid 500
2.73 nrsrﬁp%ljluilw}@m Qﬂeélf"m]( &), \fngconé\%é%@wchfMW aﬁP&‘@P}lé)? Fﬂ& l’¥fgg14ﬁ’e

ti 0
100 m PG 9?“’1?1 e S B Dok PR R e S B A el

re-extr amb{aﬁle wh hydrbgamatecﬁ or iy k€@ fperhthre fdr 7 bouravikhe sndpes® filtersdloffand,

and concen ated un vacuumt o Ve a | ... The gru od Sq
o £ P et fontafea s Vb dik st e gisi o dR Br b B s mtfRe
(75: 25) ta&dylehirr@hay ecalans o(f@ﬁl iﬂaeﬁz@x:gh%@ld—ilearbdaﬂyﬂcmlcﬁfdadﬂ@ﬂmgs a
white solid after crystalllzatlon fron1ethy| acet a

LC- VB, NR3=mpwd:in chloTafpma (180pD) wmias addgscsiaw yzA%rts&Hﬁgstye sea?tlwtxam ffn'

3 = 9. 0 Z)inutbs 3 &2anic phase was extracted with 100 ml of water and sulfuric acid (9 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; 'TH 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-D;-Methyl-N-tetrahydro-2 H-pyran-4-yl-{2.1.3]-benzoxadiazole-S-carboxamide




251H); 7.42 (d, 1H, 3=9.0Hz); 4.90-4.70 and 4.20-3.10 (m+ m 511);
2.927 (s, SHhiseAsbed- © pPm (M 4H). PCT/US2008/006271

EXAMPLE 13

N- E11- Met hyl - N-t et rahydr o- 2H pyran-4-v1-[ 2, 1, 31- benzoxadi azol e-5-carb
oxam de WD 2008/ 143963PCT/ US2008/ 006271 The conpound was prepared
according to the procedure for Exanpl e 12 D3- net hyl am ne and

t et rahydr o- 4H pyran-4-one. M = 165-166C, (300 MHz, CDC13, 2
rotanmers) 8 7.93 (d, 1H, J = 9NQ MR Fy , 1H); 7.42 (d, 1H,
J=9.011z); 4.90-4.70 and 5 4.Q0;, (mcl:s m 5H) and 2.1-1.5 ppm (m
4H) . EXAVPLE 14 N 3

N-(Tetr dro-2Hvvran-4-14)-12, 1 31- benzoxadi | e;: 5-carboxam de io0
A i xt u?[g’%(gf’mﬁ?'ﬂ}dﬁ%?lpé?ﬁaﬁ%d %?9?{58%? CiPHE e? t"g%’g’)z"?mg %)egllzﬁ%’%éﬁé(f ate

(6. 560) nadtkyliiine ahy StakdreuHasYrr-008e. (Mp 9165966000 ) NMR €3 dteivitiz, CIDOD,
m ) was refluxed over night. The solids were filtered off and the

sol vent 2evtaperatdd3 @nELlenB0day7-fhtsetilh7 4244, SLIpRAHEY 499-4d0and  of
dry THF ant e Li A 6. 07 s slowy added and the m xture
was ref I‘%&g}dgﬁﬁpqf“%éidr@d%hwél‘é(?g%e@’r%@ture was quenched with 10%
sodi um hydroxi de solution, celite was 15 added, and the solids were
filtered off. The sol vent was evapgrated and the residue re-

di ssol ved i n dichl oronet hane (10 Mﬁk—&ﬂi ethylamne (1 m). This

m xture tPAHYA -2 nlQyig (5 0B 1bedxdiazole-5-carboxamide _
[2,1,3]"- Zoxadl azol e-b-car bonyl chrorrde (36obng, 2.0 mmol) in

di chl oronethane (10 mM) and stirred atgro nperature for 0.5h. The
m xture was washed with IN HC1 (10Q m d HCO8 (100 m) solution

and the aqueous re-extracted W di &hl of onet hane (100 nil). The
conbi ned organics were dried o nesi um sul fate, and concentrated
under vacuumto give a white solid (410 ng). M = 204-205C, 11-1NWR

( 30019VHA mBDEGEY hgBoRaBineSydnochlotifls (556QR s¢diun agetate §6.361 a8d tairghydro-

R ATTIKGREFERTIE IS OIS T v
(m 2H) raeetdbiffxdhd&SHhanntaporatdd) Thfemaining material was suspended in 100 ml of
dry THF and decanted. LiAlH, (6.07g) was slowly added and the mixture was refluxed for 1
hour. The cooled mixture was quenched with 10% sodium hydroxide solution, celite was
15 added, and the solids were filtered off. The solvent was evaporated and the residue re-
dissolved in dichloromethane (10 ml) and triethylamine (1 ml). This mixture was slowly
added to a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (365mg, 2.0 mmol) in
dichloromethane (10 ml) and stirred at room temperature for 0.5h. The mixture was washed
with 1IN HCI (100 ml) and NaHCQ; (100 ml) solution and the aqueous re-extracted with
20 dichloromethane (100 m!). 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, CDCls) 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 (m, 2H).
25
EXAMPLE 15

N-(Tetrahydro-2H-pyran-3-vl)-[2.1,3]-benzoxadiazole-S-carboxamide

41



EXAMPLE 15

N- ( Tetr ahydr o- 2H an-3-yl)-12, 1, 31- benzoxadi azol e- 5- car boxam de
2008/ 14396‘&%‘1%@@&)6/)1381006271 FCT/US2008/006271

N- ( Tetrahydro- 2H pyran-3-yl1)-[ 2,1, 3] - benzoxadi azol e- 5- car boxam de was
prepared from 3- am notetrahydropyran hydrochl ori de and

[ 2,1, 3] - benzoxadi azol e-5-car bonyl chl ori de_ysi ng the procedure
described for Exanple 7. Mp = 204-205%C, f11]NMR (300 MHz, CDC13) 8
8.24- 5 8.10 (m 1H), 7.93 (dd Lk Oand 0.9 Hz); 7.84 (dd,

1H J= 9.0 and 1.2 Hz): 6.7005 ﬁH 1H); 4.24-4.22 (m 1H),
3 86-3.60 (m 4H) and 1.97-1. (m" 4H).

N bt hy R E o B gl spbgsmidaas prepergd fom 3.
m5de 18 amlm;tgt}' g%)ﬁdﬁayca-bb}wnic&,mna{y1)31-533;?;{&]1&210@2%@&1)&@&&3% using the
- 5- car boxani de : was added, to ium
hydri de qrqcreurﬁglesoglbe% Expmpley/. %@ %‘P% G, f%mﬁaﬁﬁ*@ﬁﬁé’ﬁg;ﬁ 9 ggﬂ
(1.0 ) r t sev-8¥o
was egyapgofd;@%c} ’nﬁ%%( d\(}éig%nfnsg alnEI oro ?ﬁgg"”ﬁ J:rzﬂ@g\;\ugqslgggle)d and the
or gani ¢ (phaky 1Hs4.2464.182 $ine tH )3 186-3160 (HO 4 @od ﬂn97 laﬁidlmaﬂﬂ@aﬁ)sol ution
(100 m). The aqueous was re-extracted wi th dichl oronethane (100nl),
the organics dried over magnesium sul fate and concentrated under
vacuumto give the title conpoundgxaMpPrRitige solid after trituration
with diethyl et her (186 mg) |v|o. T3TTB'5C"'111 NI VI R (300 Miz CDC13)
87.93 (dy-Mdt tedrah vy gan-B<yl ,3]-hrena inzole wbogamidg
4.70-3.20 (m 4FD, 3. 01 (sb SFD and 2 10-1.50 ppm (m 4H). 20

EXAMPLE 17
N Et hyl - N-t et rahydro-211- pyran:iiij/ﬁz OMenzoxadi azol e- 5- car boxam

i de O:
10
N-(Tetrahydro-2H-pyran-3-y1)-[2,1,3]-benzoxadiazole -5-carboxamide (371 mg, 1.5 mmol)

was added to a suspension of sodium hydride (216 mg, 9 mmol) in dry DMF (S ml), followed
by 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, CDCl;) 8 7.93 (d, 1H, J = 9.0 Hz); 7.83 (s,
1H); 7.40 (d, 1H, J= 9.0 Hz); 4.70-3.20 (m, 4H), 3.01 (sb, 3H) and 2.10-1.50 ppm (m, 4H).
20
EXAMPLE 17
N-Ethyl-/V-tetrahvdro-2H-pyran-4-yl-[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 NEt;, and 10% Pd on C (350 mg). The



Me To a solution of tetrahydro-4H pyran-4-one (1.0 g, 10 nml) in
met hanol ( 5! added 25 et hyl am ne hydrochl ori de

| Qmol ) (982 8%“%?%?3 and 10% Pd on C (350 ng). The pfSoosar1
2008/ 143963PCT/ US2008/ 006271 mi xture was hydrogenated at room
tenperature over night (18 hours). The solids were filtered, washed
Wi t h metdhianed waPRydidgenstad alroamaahpaitast avectdght a8 baurs). Thesalids ivdee was

di ssol ved hl or of d NEt3 (2 m) and | ut f
(2 1, 3] Seredonatied aanashanchasunl pih Ko amrry R a5 R e
chl or of %'isgﬂal(/étﬁ)sr{gtﬂor% 580 élhqmét}’(z nﬁf) bfd a ﬁgﬁtl’cfn' drgz 9 3ﬁ435nz@x§iiazoué:9-

m xture was wa wat e€r (100 and @41f and NaHCG3
sol uti omalﬂaﬁzﬂﬂchﬁbt)lde (ﬁn@ng,qm&)mmq}oas cbbotqu €4 b was adtled ﬁb%y i fter olirriag )

and the .compin ani cs ried n

under’ vg%u(ﬂﬁ?’ ﬂg © 35° &t avheeddﬂgjowgt?r F‘ mn{\/@(?%géf’l ¢ fmi{lﬁéﬁ%
Wit h et Rylutiag elt(mtrﬁllj MEheag Becus 5aa2 5))tramd wittl ahicobforrm(1Gicel) canda tHe8ombhied
gave white solid after c zation fromdieth ether (470 ny).
Mp = 102I85§S XEre freedygyer Myg-gé‘* am WCW"?G I\Wge Siivioa SV g

rotaner %&nio@%plﬁfan stliba g]sl Eluﬂn%whﬁ Eihylactefifexarkhl5: 25) ﬁﬁ O(hIi'»roﬂ;hh
J=9.0Hz); 4.75-4 15-3 0and375305$m+ 7H) ;

2 04- 1. tBeippam(§3] 5)7ggve “EXAWE@QS’B crystgllization from diethyl ether (470 mg). Mp = 102-

Io exV t 1, i | e L e
D e Salior ale B RS HOE AP O, TR B oy S0
cycl ohexBuqeel His 713§ (d,hel, p+20Hd) Bas- 4d¢Esam|4b1e3eI3 ﬁ@and?xairﬁl{)é (b7 mAF me7H);
SI lica %el chromat ogra)ohy the product was isolated as a white solid.

= 51+ R}‘Bme 274; NWR (300 MHz, CDCI3, 2 20 rotamers) 8
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- (Cycl ohexyl met hy1) - N- et hyl - f 2EXAMPbEABoxadi azol e- 5- car boxani de 0

15 N-Cyclohexyl-N-ethyl-[2.1,3]-benzoxadiazole-5-carboxamide

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) & 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)-V-methyl-]2.1.3]-benzoxadiazole-5-carboxamide
O

IN""-. N
N Me

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

274; "H NMR (300 MHz, CDCls, 2 rotamers) § 7.94-7.78 (m, 2H); 7.48-7.38 (m, 1H); 3.43 +
43

25



25 The title conmpound was prepared from cycl ohexyl-4-net hyl am ne
using the ppt scri bed for Exanple 4 and was i sol ite
solid. M ¥ Wb P&g%ﬁfc- MB, M = 274: 1H NVR (300 MHz, c%@%,sa@s’e“
rotaners) 8 7.94-7.78 (m 2H); 7.48-7.38 (m 1H); 3.43 + 43 WO

2008/ 143963PCT/ US2008/ 006271 3.16 (d+d, 2H); 3.10 and 3.01 (s + s,
3H); 1. %Oré(d z@gdﬂoﬁid @09@@@%}9 730@;53721113@!137(@95"’@Oﬂm.sigﬁm]()r_l+m
EXAMPLE 20 enzyl - N-nmet hyl -12, 1, 31- benzoxadi azol e- 5- car boxam de
PreparedﬂthHi»+benzyl N- et hyl am ne and

[ 2,1, 3] - benzoxadi azol e- 5-car bonyl chl ori de according to the procedure
previ ously descri bed.

N-Benzyl - N-nmet hy112, 1, 3] - benzoxad EXa@ebEQ@Ar boxam de was isol ated as
a white SO|Id Nb = 105- 106C, LC—NB NH+ = 268 1H NVR o (300 MHz,
CDC13s Benzy 3 b g5 }-', d = 9.6Hz);
7.43-7.30 (n1 SFD 7. 19 7. 13 (m lkb 4. + 4.56 (s +s, 2H); 3.11
and 2.94 ppm (s + s, 3H. EXAMPLE 21

N- Met hyl - N—(tetrahydrofuran 2-yl met hy1y4 A% °31- benzoxadi azol e- 5- car bo

xam de 0 15
IN""- N
O‘N—QA I\Ille

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

0 (300 MHz, CDCL, 2 rotamers) 8 7.96-7.86 (m, 1H); 7.90 (d, 1H, J = 9.6Hz), 7.43-7.30 (m,
SH); 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-(tetrahydrofuran-2-vlmethyl)-[2,1,3]-benzoxadiazole-5-carboxamide

ST

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

and [2,1,3]-benzoxadiazole-5-carbonylchloride as described for the preparation of Examples
7 and 16. N-Methyl-N-(tetrahydrofuran-2-ylmethyl)-[2,1,3]-benzoxadiazole-5-carboxamide
Was isolated as a pale yellow oil. LC-MS, MH" = 262; 'H NMR (300 MHz, CDCl;, 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 + 5,
3H); 2.18-1.25 ppm (m, 4H).

EXAMPLE 22
N-Methvl-N-pvridin-3-y}-[2,1.3]-benzoxadiazole-5-carboxamide




Prepared by N-nethylation of the product of the reaction of
tetrahydr t hyl am ne and

[2,1,3]- bgﬁgjoxadl agﬁl e-5-carbonyl chl ori de as descri bedp?%[rusytoﬂsérmml
preparation of Exanples 7 and 16.

N- Met hyl - N- (t et rahydr of uran-2-yl nethyl)[ 2, 1, 3] - benzoxadi azol e-5-car bo

xam de WAs isolated as a pale yellow 0(5I , = 262; 1H NMR
(300 MHz, CDC13, 2 20 rotamers) 8 7.94{7. 5( 7.51-7.44 (m
1H); 4.31-3.22 (m 5H); 318a,hl ;218125ppm(m
4H) . EXAMPLE 22

N- Met hyl - N-pyri din-3-y1-[2., 1 Bl - zoxaoia azol e-5- carboxam de WO
2008/ 14 Q wldE: BhS i he
2000 AR TSI AR B PSR BAL S S

N- Met hy |- Mqﬂm%dpmdih 94-12, 1,3 Bbenzexmiinzalti Bezobexabideaw isoxcatedias apalow oil,
I sol at ed I LC = o ol 00 8
0t L5 ool R ot A0 G

rrz d’—%‘lz" z)1 _775135?.%{1& 777%11 {ddy —BHe). 3.5 (B 41}?)@%@4%&%%%&7?@3@&1{,1

EXAIVPLE—Zsz)Nl R/é(ddyllHl\FﬁBérwlﬂ—fll&Ha),, 3§6lpemz(©,x3éﬁ| azol e- 5- car boxami de 10
Prepared from N-net hyl ani |l i ne and

[ 2,1, 3] - benzoxadi azol e-5-carbonyl chl ori de using the procedure
described for Exanple 7. N Methyl EXADMBPDER42, 1, 3] - benzoxadi azol e- 5-

N-Methyl-N-phenyl-[2.1.,3]-benzoxadiazole-5-carboxamide

IN"‘- N
J ,J:D)L;A
N e

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

procedure described for Example 7. N-Methyl-N-phenyl-[2,1,3]-benzoxadiazole-35-
carboxamide was isolated as a yellow oil. LC-MS, MH" =254; 'H NMR (300 MHz, CDCl3) &
7.74 (s, 1H); 7.64 (d, 1H, T = 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-Cyclopropyl-N-tetrahydro-2H-pyran-4-yi-|2,1,3]-benzoxadiazole-5-carboxamide

1, O
O
N
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) 8 7.91 (¢, 1H, J = 1.0 and 1.0 Hz, 1H); 7.76 (dd, J =9.2
and 1.0 Hz, 1H); 7.51 (dd, J= 9.2 and 1.0 Hz, 1H); 4.50-4.39 (m, 1H); 4.11-4.06 (m, 2H);
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



carboxam de was isolated as a yellow oil. LC- M5, MEl+ = 254; | HNWMR

(300 MHz, .74 (s, 111); 7.64 (d, 111, J = 9. ; d,
111, J = 9%@{15‘5?729-7.09 (m 511): 3.54 ppm 15(s, 3?&%@5&%@@24
N- Cycl opr opyl - N-t et rahvdr o- 2H pyran-4-y1-12, 1, 31- benzoxadi azol e- 5- car
boxam de 00 20

N- Cycl op glp%l]-dmtet rahydro- 2H pyran-4-y1[ 2, 1, 3] - benzoxadi azol e-5-carb
oxam de S p’rep)ar ed fromtetrahydro-4H pyran-4-one and

cycl opropyl am ne using the procedures described for Exanple 17 and
was isolated as a white solid. M %;OZ%C LCGM5, MI+ = 288;

| FINMR (300 MHz, CDC13) 87.91 (t, —J—=-1.0 and 1.0 Hz, 1H); 7.76
(dd, J =vSreérabRdrol28-pyzan-t i ;

4.50- 4. 3QirbiRamdiie; 4.11-4.06 (m 2H); 253.58-3.49 (in, 2H); 2.70-2.60
(m 111)72.28-2.12 (m 2H); 1.90-1.85 ( ); 0.75-0.53 45 WD
2008/ 143963PCT/ US2008/ 006271 ppm (m 4H). LE 25

N- Tet r abydr o- 2H pyran-4-yl - N- (| ] ethyl)-12, 1, 3] - benzoxadi

azol e-5- 5 car boxani de

CF,

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

iperidine-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 ml) and concentrated under vacuum. The residue was dissolved in chloroform
(50 ml) and NEt; (4 ml), and a solution of [2,1,3]-benzoxadiazole-5-carbonylchloride (2.1 g,
11.5 mmol) in dichloromethane (20 ml) was added slowly. After stirring the mixture for 1h,
the organic phase was washed with water (100 ml) and H»SO4 (= pH 2) and NaHCO;

25 solution (100 ml). The aqueous was extracted with chloroform (100 ml), the organics
combined, dried (MgSQ,) and concentrated under vacuum to give an oil. The crude product
was purified by silica gel chromatography eluting with ethyl acetate/hexane (40:60) =¥
(60:40) to give a white solid after crystallization from MTBE/hexane (3.14 g). Mp = 98-



CF3 The title conpound was prepared fromtetrahydro-4H pyran-4-one
and 2, 2, 2-whhbfshyRELet hyl am ne using the procedures deggy g@ggg(ﬁ]@n
Exarrple 17 and was 1solated as a white solid. M = 134-1 ( VS,
M+ = 330; ill NMR (300 MHz, CDC13) 8 7.79 (dd, J 10 = 9.2 and 1.0
Hz, 1H); 7.91-7.85 (m 1H); 7.40 (dd, J = 9.2 and 1.0 Hz, 1H);

4. 20- 3. 390(aNLGMS, MH'35381; 18 NWIR (200 M2, CPCLy) 6% .930d) X++D.04H), 1 HEXASA(SE

26

tert- But1>HJ)‘ 447 (5 ] £ 52 HeeHPo 48013:400m, §H)1 3 5885 ¢ e A0y ehirh 4i; bt i
di ne- 1- §H%qﬁgfxylate Met hyl am ne (generated by heating a m xture
of 1 Qg SPmBt Ayt ami ne hydr ochl ori de and 18g of sodi um hydroxi de) was
condensed into a solution of Boc-4-piperidone (3.5 g, 17.6 nmol) in
met hanol (30 m) and THE (30 ni) C (600 ng) was added and
the mi xture was 20 hydrogenat ed "Eigﬁig Eé&perature for 18 hours. The
sol i ds vneethiIL: idih{4.vI23 h@-ﬁemdkbdmélb‘smkb xahia. gichloride
concentrated under vacuum The resi ssolved in chloroform
(50 M) and NEt3 (4 nl), and a solutl
[ 2, 1, 3] - benzoxadi azol e- 5- car bg
dichloronethane (20 M) was &de ow %, After stirring the mxture
for t he organi ¢ phase was Wash@&d with water (100 m) and H2SO4 (4

pH 2) a Q0 : X1 ¥ Lt h
Ehi of of A L bng iy el S B bon TG AR BTN | borat
concent azed. :&mdﬂfol)v\aatsmntved gi ohépraforroi(80 mead diFAAE mi) wdsiaddedasd the
purified b S|I|caeg chromatorah eut ]W%Fwtheo% trated und
Boet M oSS ey el ) Ry EEPHAYLY Tor §inouS o B R WS ePnsFtggied under
crystal lvadadnm i the mdWE Wk BREAVA if 3hibfofSin (3T cBnol (340n)) and conc. HCI
2008/ 143963PCT/ US2008/ 006271 100C,- LC- M5, MB+ = 361; 11-1 NVR (300
MHz, CDE18)). §hg nogugedvas Forcegirgiegpnder ppouum iggives solifjhat wagwaghgd with-a

9.0 _Hz, 1'8%1‘6 %%90r§!€§%1\7(ﬁﬁ%§ géﬁd TEF gbo)ﬂgldgﬁ offWhitd'dblid 8928%é 1@19 OBy’ (l4h'b1

1.47 ppm

N- Met hy INNR B GEMHEY, DMSO)LS 4.84-8.78 Imh2HY, @8, ax 0h,e21H; T.62-0624m, dH); 4.70-
Hydr ochl oride , F1
15 4.50 and 3.88-3.72 (m, 1H); 3.30-2.70 (m, 7H) and 2.20-1.80 ppm (m, 4H).

71 g, 11.5 mmol) in

EXAMPLE 28
N-Methyl-N-{1-methylpiperidin-4-yl)-[2.1,3]-benzoxadiazole-5-carboxamide

20 Prepared by N-methylation of N-methyl-N-piperidin-4-yl-[2,1,3]-benzoxadiazole -35-
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, CDCl;) & 7.28-7.20 {m, 2H); 6.67 (d, J = 9.6 Hz, 1H); 3.70-6.57 and 2.90-2.70 (m, 1 H);
3.70-1.95 ppm (m, 14H).

25

EXAMPLE 29

~-benzoxadiazole-5-carboxamide

47



ON * Ha

tert-Butyl-4- 2, 1, 3] - benzoxadi azol - 5-yl car bonyl ) ( et ] i per
i di ne-1- ca‘WB&%}lﬁgg‘ (1.2g, 3.33 mmol) was dissolved i npﬁﬁﬁggrogg%[%ﬁf(%
m) and TFA (3 m) was added and the 10 m xture was stirred at room
tenperature for 2 hours. The m xture was concentrated under vacuum
and the residue was dissolved in chloroform (80 ml) ethanol (30 m)
and conc. HCl1 (1 nl). The m xture was con en'QLted under vacuumto
give a solid that was washed with a 'xt reNof ¢hl orof orm et hanol
and THE to yield an of f whiteysolid £92 . M >260C, 11-1 NWR (300
MHz, DMBO) 8 9.04-8.78 (m 24 18.40-8Y05 (m 211); 7.62-7.52 (m
IH); 4.70- is 4.50 and 3. 88- 372 1M9); 3.30-2.70 (m 7H) and
2.20-1.80 ppm (m 4H). ) ) EXAMPLE 28

N- Met hy | N-Netifyd e pipstigingderli (@il i beyzorpdiazole-3-cabarwide Aydiodierids Qa8 HdxAm

ide "Me 0 20 Prepared .b i . . . .
N et hy ITRERMgE P 1 o DRSR S Anpeti aphydrige (2mD and tricthylamine
descri bed nfIpkvdrxadtel eAfld stinrthg foolig tiednzarawbewashed slithdvatdrti(890 ml) and
crystallization fromethyl acetat e(/ 8“ (ihh_grorret hane. >260C, LC M5,
Vs © Fh60n (NH 2} SUONRREOS enkien U0 il Bo S50y s acigd Rf 4 ) =
9.6 Hz, ' : ; ; ahd¥anddpttedund
1411) Z%WrofoﬁnZ&l@O%) ARGHE cFbiBed Srohilts dél%g\ '\(/I\F/%Ebg)é dYondeptfatedunder

N- 0- Ac etvwabwinpeitiedesidut-was punifind biisilicaizel shrematearrphy alding with evkacetst ani
de WD 2008/ 143963PCT/ US2008/ 0 e i

NNty IRERP BT 4O T2 10 97 bl el e pasalizton fom syl accae
Dy r 00 M ATBAML TR ) Mg, BB, TSR LD LIk D I )
A1 ono et AP ks, T 7aab T B onks, THEL G 25 wb's o nsso 5 Sp 8o,

5 stme%ﬁwg_:r%g%ohﬁgg ll_\ggl:g@%@?gﬁ;jm_ (100 m). The aqueous was

extract of orm ( 0 m’) and the conbi ned organics dried
(MgS™) and concentrated under vacuum The residue was purified by

silica gel chromatography el uti ngE\ﬂ' i | acetate/
chl or of orm net hanol (50:45:5) to m-ve—gié‘:d@‘%e solid after

cryst al | iz alropiylpisuridei-an-AcatmivB[2,1,3]-benzoxadiazole-5-carboxamide
0

Yeu
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2 Q)L )
N e

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

mrmol) 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
rooin 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
(MgSQa), 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, J = 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, SH); 2.88 (sb, 3H); and 1.95-1.60 ppm (m, 4H).



MTBE/ hexane (470 mg) . |vp = 173-175C, 1H NVR (300 Mz, CDCI 3) 67.93

(d, S = 1H); 7.85 (s, 1H): 7.42 (d, J = 9.0 Hz
4. 90- 4. 70 ‘HH&O%’%G% 80 (m 5H): 2.89 (sb, 3H): 2.13 (£ST’U§49?8/°06271
1.95-1.60 ppm (m 4H). EXAVPLE 30

N ( 1- For rryl pi peridin-4-yl)-Nnethyl-12, 1, 31- benzoxadi azol e- 5- car boxam
N- Met hyl - N-p| peridin-4-ylf 2, 1 3] g‘e'm'a'm_E oIe 5- carboxam de
[ bgimeth: aidigtisyld ' L

and THF (20rrfL) andtrlet hyl am ne(6 rr1) wasoadded A mxture of
formc acid (1 m) and acetic anhydride (1 miY.més stirred for 1.5h

at roomtenperature and then slowy adds\ﬁ%ﬁ)f suspensi on. After
[ h
miL

stirring the mxture for Ih, 2 with water (100 m) and
H2SO4 (4 pH 2) and NaHCO8 sol MtT 100; The aqueous was
extracted with chloroform (2x% ardé t he conbi ned organi Cs were
dried (MgSOX4), concentrated under vacuum and purified silica gel
ch ot dghign} Y pbendn (2 Stmyeratenia SrearhospBids R ARHA0 TS €13

70 oGl 20 R 9D g 5 R 4
7.42 (dofethand dulfongl dﬂlondbl'ﬂ)) 14g 1915 mé B imnidoRf@H Q0) Wanadséd andah8s

sb, 3 and 1.95-1.60 WO 2008/ 43 63PCT /[ US 71
(E)(ANPLE)ng;gture was stirred at 20 for h. Thel_ri)mxture was was gl water (/5(5J %) %/19%%2

N- Vet hvk‘é\“ghé)@%‘aﬁb@g IS5 IR {501 i b it aucb b R cktrdteld GV QAiradethend -

ear boxam'd _
(2 x 50 ml). The combined organics were dried (MgSQy4), concentrated under vacuum, and the

10 crude product was purified on a silica gel column eluting with dichloromethane /THF (85:15)
to give a white crystalline product, after crystallization from MTBE/hexane (204mg). Mp =
177-179°C, "H NMR (300 MHz, CDCl;3) § 7.93 (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 3.10-2.40 (m, 5H); 2.92 (s, 3H), 2.83 (s, 3H) and
2.10-1,70 ppm (m, 4H}.

EXAMPLE 32
N-Methyl-N-(tetrahydro-2H-pyran-4-y)-[2,1,3]-benzothiadiazole-5-carboxamide

vye
IN""- I\ll
S‘N/ Me

N-Methyltetrahydro-2 H-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,SO, (= pH 2) and

NaHCO; solution (100 ml). The aqueous was extracted with chloroform (100 ml) and the
25 combined organics were dried (MgSOs), concentrated under vacuum, and the crude product

was purified on a silica gel column eluting with chloroform/THF (90:10), to give the preduct
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N O <Me N-Met hyl - N-pi peridin-4-y142, 1, 3kbenzoxadi azol e -5-car boxarri de
hydrochl oride (0.38 g, 1.3 5 mmol) was suspended in chl orof orm

m) and trVePF14bhe (2 M) was added. A solution of RET/N&HES/W0 271
sul fonyl chloride (0.14g, 1.26 mmol) in chloroform (10nl) was added
and the m xture was stirred at ZOCfor 2 h. The m xture was washed

Whghagﬁ%’gé%g‘?é”h&’t%&a?lé%% Ff&gl gl-#( rorret ané%ﬁ%é %{A@Cﬁ!) and

conmbi nedu@reaNs gvorae 9L0iFRd 1H§@$@4()s,, 1H)§)meem Uat 0 Hantid), 49aetfandand

the 10 crude product vvasﬁ%i silica g columm eluting with
di chl or drﬂét—hh(hénlsfHF?ﬁ(lQQ H) glid/%o%lvﬁﬂlpé’@ (é:r‘&@t al | i ne product,
after crystallization from MTBE/ hexane (204ny). = 177-179C, | HNI\/R

(300 MHz, CDC13) S 7.93 (d, J = 9.3 Hz, 1H); 785(3 1H); 7.42 (d, J
9.3 Hz, 1H); 4.75- 446and410mﬂ_310240(m 5H); 2.92 (s,

E;DAi\/PE Eei'lﬁethvl- 1](2etra?nvdro- -t _eraprxp A y‘ﬂLZH %)enzojédlazole-s carboxamide

N-Met hvl - N- (tetrahydro- 2Hpyran-4-v1)-12,1 Jenzot hi adi azol e-5-carb
oxam de N Met hyl tetrahydro-2H pyran-44jam pe (J0.4 g, 3.4 nunol),
[ 2,1, 3] -benzot hi adi azol e-5- 20/ 8 #¥d (0.23g, 1.4mmol ),
DVAP (0.2 g: 1.6mmol), HCBT(G?\Z,. .5 Kggbl), triethylamne (1.0 m)
and EDCl (1g, 6.4mol) were di s¥olvé&d in DMF (30 ml). The nmixture was

stirred r

vacuum THFORET gl AN Eyah i freiRD 2,58 1S AF PsSAORR R (4D, o
vat er  ( Jdhytinineileth@BHOB.§ Al pFa 2)%ankitidaHecaddal aditbrm{xtoe stirgd arrh@n
aqueous was extracted w th chl oroform (L10 and the 0

or gam? céeW%mEFrbeH’ (g axpre wenrealkd F%ﬁéag ﬁ%%?usl?%ﬁﬂ?ﬂ}rﬁf%’ﬁ% $ g@ rude
product @S ? I Ga€ gdcga afd StirkddoBr O wisiRh Wﬁﬁmﬁ%@b ko tEﬂiiperature Water (1
chloroform 90:10), to give the product

2008/ 143@15mdddsz@cmsm@eﬁ@mat@:banérﬁh@esldumlewlwﬂy% ehlproforay(28 ml)-

standl n =.10 8C, a(d, J
o2 235 D e GO g ool 2 2
a. 15 3. B1ufifa 0B, 1,3BbdoRaddsko(ens-ca3bhnytohibride@528 g5Dmpmi) {rs chldtdform (15

15 ml). The mixture was stirred for 0.5h and then washed with water (100 ml) and HCl (= pH

2) and NaHCO; solution (100 ml). The aqueous was extracted with chloroform (100 ml) and
the combined organics were dried (MgSOs) and concentrated under vacuum to give a white
solid after trituration with diethyl ether (1.6g). Mp = 155-156°C, 'H NMR (300 MHz, CDCl,,
rotamers) & 7.92 (d, T =9.3 Hz, 1H); 7.83 (sb, 1H); 7.40 (d, ] =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-Methyl-N-(1-oxidotetrahydro-2H-thiopyran-4-vl)-[2,1,3]-benzoxadiazole-5-

o'N\ N
\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



EXAMPLE 33

N- Met hyl - N-(t et rahydro-2H-t hi opyran-4-y1)-12,1, 31- benzoxad| azol e- 5-
rboxani de WB 24B{#3M dr o- 21 t hi opyr an- 4- One (1 0g 86F° ﬁ%‘]“mz“
di ssolved in nethanol (40 m), and nethylamne in ethanol (3.3 m of
a 33% sol ution) was added and the m xture stirred at roomio

t enper a L 8RN ATHe sEMERERSION
of L B B O e e et e e For 101

whi | st wmpmrangi alxdth@pnodmhvtaempeﬁ@d Wy silica\gat @vomatomathmhw% and

t hen eva ted |ssolved n._chl I

Tri et hyF Eﬂ%?@etaﬂg’ g@d?g)gfoa CEN TN f"nsmtf tﬂcésogg% é@e s é%a{? %mer Was
adding Slofitld/asd SMUoNia0.98 ef Rapl= T pencoRaRinR oimaﬂmbcnwowmﬂﬁde
(1.28 g, 7 trunol) in chloroform (15 15 ?Y%ﬁThem xture was_stir

for G.5M.94d, k83 HadHad7.8§7 (sh, wé)s é443(<!,do= zahd); AEP-4-65 ¥ 270-3n8 (m

L e - s ik

concent waafe Lé@éjﬁ‘d]ar\@&ﬂéﬂ(l) f4@ Mpe= asahiet e, 'SDNMR asfooemz G0k abtaorrs) &
wi th diethyl ether _%) = 155-156C, 111 NIX? ?ﬁg’ 6183?3% 7
r ot arrer §)96873’5©Q,?(1ﬂ;755 B @, fE); 41%”'653‘8‘133 (28;4 b b7
Hz, '8?145 and 20 3.50-3.30 (m 1H); 3.10-2.40 (m 7H) and
2. 20 1 % EXAMPLE 34
N- I\/btohyl N- ( 1- oxi dot et rahvdr o- 2Ht hi opyran-4-0)-12, 1, 31- benzoxadi azol
e-5- carboxam de 0: Me PLE 3
N- Met hyl - N- (t etrahydro-2H-t hi operng'?[iz, 1, 3] - benzoxadi azol e-5-ca
rboxam demddh@3vmg1. 1 HisHidd kiraRedrdi2Fsalliveytan - IHER, ( 3Pbézoaadianae-Banol
(20 ml) ~ A solution of sodium periodate WO
2008/ 143aEmEamides?008/ 006271 (0.71g) in water (30 m) was added and
the mxture stirred over night. The solvents re evaporated and the
product was purified by silica gel chE)oma gy eluting with
chl or of or M THF/ met hanol (60: 20: 20), t¢q gi tjwo- sul fone i somers. The
| ess pol ar isonmer was isol at egNag a&pyhig id (0.359g). M =
172-173C, NWR (300 MHz, CDC13, r rsr],| 8 57.94 (d, J = 9.3 Hz,
1H); 7.87 (sb, 1H); 743(d JN 1H); 4.80-4.65 and 3.70-3.50
(m 1H); ¥ aZ OB

was 'ljssolNaﬁrg'l %ég}qdrrgn%tgur anﬁﬁ?l{)&ﬂ?i'g%nzggﬁr |sgﬁg?b}(?gﬁlﬂ§w@élvp
= 145- 14@Gmnbﬂmcﬁsaamemhlmm (40rot) ambwschlBoprrigdzgic 86id (AP3DPyas

:7,) gg: z ggde(&rgxﬁi %Iﬁ?re%éj qg Téle mix ur}g w%s \Z.rgsh%d f'v?th(l\mzca)l_%lut?dno(léé mé)‘?;:ﬁ%ﬁ Qver
E';FZ (';/Ffa hé'.‘“%%baﬁﬂ gzﬁiéirﬂéﬂ ald b ydidee ehstalizapfomntichickdihyhanddisthybaint ox adi
give a white solid (44 mg). Mp =238-239°C, '"H NMR (300 MHz, CDCl3) § 7.95 (d,J = 9.0
20 Hz, 1H); 7.87 (sb, 1H); 7.41 (d, T = 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-N-tetrahydro-2 H-pyran-4-ylquinoxaline-6-carboxamide

25
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15

N-Met hyl - N- (t et rahydr o- 2H-t hi opyran-4-y1)-{2, 1, 3] - benzoxadi azol e-5-ca
rboxam de WO2008443943 8 nrnol) was di ssolved in chl or of oPEH/PGPRIO0S b o

m chl or oper benzoi ¢ acid (0.93g) was added and stirred for |h. The

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

d ted and th d tal |
G Chi or et TG Ay RogRnEr oo fEaad (4 BHD apd Nmegiperhydro-
238-239GH- t;ﬁWR a(m%ﬁ@ M7IZg 61@961;3311181\/1?(95111 shd dictor8m@thak ¢danl), e added7
(sb, 1H): 0470&/% Q 8?631&@1
ﬁw&ﬁ lCﬁM@sP(O g,@megl)ﬁ%’f;ﬁ%ﬁé&ﬁ%ﬁﬁ% ) agt EDCI (1.26g). The

\Y
3@%%%%%]{ %@équgsl%%%g %f RBiteMbauROBAkK Elﬁl' Bef @nbaEddRdédacui

2008/ 14 1 To a suspension of
qui noxal Th’e@nﬁieq:aod)mt(whs purifesdd obn (aGilivg gelcohummpt tingwith chloroform/methanol/

N- net hyl t 4-

di chi of dECKaRA @S ) Gang RRUah KT Brit s b hcrdVon iuffibn 324
g, 4 Wvdléhlol%ﬁeﬁlaﬁé:m@wl dthaNsipEDGI0- (- Cog-MST vt e a2 SH M(ﬂﬁ@wﬁﬁs
stirred at roomtenperature for 4h and then concentrated und

vacuum GRELES 8¢ (pRE0LS18 (ad =Fut Hei 1B8: Al &5, SHE R Gel =86 Iﬁ?n*}Héil ¢tPng

h hI
(1 S0) it Bthat R e Coet PIDERAE S Pemty v iR Ve °
Mo

di chlygr onet hane/ di et hyl et her. = 130- 131C, LCG-M5, Mr = 272; | HNWMR
(300 MHz, CDC13) 8 8.91 (s, 2H); 8.18 (d, J 8.4 Hz, 1H); 8.11 (s,
1H; 7.79 (d, S = 8.4 Hz, 1H); 4Mpﬁg;{7m 5H); 3.07 and 2.91 (s +
s, 3H); 2.02-1.65 ppm(m 4H) . _EX'/XIVPEE—W

N- Met hy | Mg Xe(g-oix pereciohie)

att X

boxam de

15
1,4-Cyclohexanedione mono-ethylene ketal (3.12 g, 20 mmol), methylamine hydrochloride

(1.35 g, 20 mmol) 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 (MgSO,) 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 ml) was added and the mixture stirred overnight.
The THF was evaporated and the remaining aqueous was extracted with dichloromethane
(100 mli), washed with water (100 ml) and sat. NaHCOs solution (100 ml}, and dried over
MgSO;. 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; "H NMR (300 MHz, CDCl3, rotamers) 8 7.95 (d, § = 9.0 Hz, 1H); 7.87 (m,



15 1, 4-Cycl ohexanedi one nono-ethyl ene ketal (3.12 g, 20 nmol),

rrethyl am ne hydrochloride (1.35 g, 20 nmmol) and triethylam ne (2.42q)
were di sso‘i"Qéé’sﬂfﬁgﬁ%t hanol (80 m) and 10% Pd on C (1g¥¢HEEENET! and
the m x hydrogenated at roomtenperature at50 PSI for 2h. The solids
were filtered off, vvashed wi th nethanol (40 m) and the m xture
concentr Ep I i w N f s m
(75 ) AT T LA BE P 5 GRS aRE T R B B e T ot o
of a solpptm@nSI@)‘ [ 2, 1, 3] - benzoxadi azol e- 5- carbonyl chl oride (2.74 g,

15 mmol) in chloroform (15 m ). After stirring the mxture for |h it
was washed with water (100 m) and HCL (4 pH 2) and NaHCO3 sol ution
(100 nt). The aqueous was extract BXAMPHEQS! or of orm (100 ni) and the
conbi ned organi cs ver e dr| ed HSO4 and 25 conc nder. vacuum
to gi Ve AEHydgoxyiminglcyclok ki ‘ jamy
di ssolved in THF (30 n1) and 2N HCI (40 n1) vas added and the

m xture stirred overnight. The THF was evair,aﬂed and the remaini ng

aqueous was extracted w th dichl oromefhan 00 m), washed with
water (100 m) and sat. NaHCOBv.$ N
MySO4. The sol vent was evaporcéte derivacuumto give a beige solid
(3.5g9) which was 30 crystalli m df'&hl or omret hane/ di et hyl et her

E%ngverwﬂ!@?l G S4gc|nlcp%g§ ’\{?eayl):j[g % 3 %gncz:]qia_d? N%—S-NELWH?%E{(% %Rl %‘?n%l%é

2008/ 14 oc amine
5 10 s gg&gﬁ?ﬂ%@lo 3§/9ng(2§(?ﬂ)i&@rm?qmﬂﬂeﬁ hlo&'l')dé 8.69 8}"Knd9téa'é%1glm ine (1.6

EXAiPhEre3gided; and the mixture stirred overnight. Evaporatmn of the solvent and

X am Sj‘éw%hr altéEer y‘%:)% (t:lue()rgsgc)j(l}/é clnf sl\i-lca gch%lutmg with c%fopo%@)&ﬁgll 256 A€ 5) Cg@(n? 0

N- Met hylg »bhl(eélsoﬁ&@@w gpl%pw m 208C31H e psoamfaz,al:mc@}&:anb@; aH;de93 (d
(0.41qg, 1. d{ di ssol ved in chl orof or m‘Sfﬁ ‘1)1 hydr oxyl %51
hydr ochlJm9 a&lz vk 3. fiﬁ)(“hﬁﬂ)ﬂ‘?%@h;‘f&rﬁﬂé 1H); 9970 7ad 3-8, 4K t he
m xture r gnof the solvent and lo

chr onmat OZ;édafLiﬁ%dS ?fhggbgggzlgfﬁ'@ﬁﬁ;ﬂt( % gel , eluting with

chl orof ornf et hyl acetate (3:2), gave a white solid (0.37 g). M =
197- }5980, 111 NWR (300 MHz, CDCI 3)&:}&1\%1'68353’ IH); 7.93 (d,

m), and dried over

N-[4-(Methoxyimino)cyclohexyl]-N-methyl-{2,1.3]-benzoxadiazole-5~carboxamide
Cf)Me

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

was dissolved in chloroform (10 mt), 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 chloroform/ethyl acetate
(3:2), gave a white solid (0.32 g). Mp = 167-168°C, 'H NMR (300 MHz, CDCl3) § 7.93 (d, J
=9.3 Hz, 1H); 7.84 (m, 1H); 7.42 (d, J = 9.3 Hz, 1H); 4.85-4.70 and 3.80-3.30 (m, 1H); 3.83
(s, 3H); 2.99 and 2.88 (s + s, 3H); 2.60-1.60 ppm (s, 8H).

25

EXAMPLE 40 and EXAMPLE 41
53




J=9.0Hz, 1H; 7.86 (m 1H); 7.43 (d, J = 9.0 Hz, 1H); 4.90-4.70
and 3.80-3.35 (m 1H); 2.99 and 2.88 (s + s, 3H); 2, 80-1.50 ppm (s,
8H) . i SEXAVP|2p08593963 PCT/US2008/006271
N- [ 4- ( Met hoxyi m no) cycl ohe3cyll - N- et hyl - 12, 1, 31- benzoxadi azol e- 5- car

boxam de OVE N <Me _
, dii%ﬁ&g-'c;f&ﬁémﬁ? gl

N- Met hyl - N-
(0.41q, Ne( ornT (Lo 1), 1E am ne

hydrOChlﬁﬂdﬁﬁon(oQ J@h&)&@ﬁlﬁ Nilﬁétﬁh 10T zddadEznle)5-varbexamided, and
the m xture strrred overnig vapor ation of the solvent and
chromat ography of the residue.oh silica gel, el u6i ng i AF
chlorofornmi et hyl acetaté& (3 ave a white sol dwg) Mp =
167-168C, | HNMR 30 25N 1H); 7.84 (m
1H); 7.42 (d, Jo- ) Hz,hlan); 48547@@1:1 80-2, 30 (m 1H); 3.83
(s, 3H); 2.99 ant=2e ppm (s, 8H). 25 EXAMPLE
40 and 44520 dhide (1.5 g, 5.5 mmol
N-(4, 4- W@Egﬁé 6 lg}f%%ﬁﬁk %@F&% 1, 3%2%?%%8.& a(zolge 5-car b)oxam
| de ad was dissolved in d1ch]oromethane (50 ml) and cooled to 0°C. Diethylaminosulfur trifluoride,

N (411 LA 1%h ef(2% equwalents wh¥ JHak s Ry ahd e RERZO¥RHPH Qb O- car bo

xam de
N Met hylte &ﬂm%ﬁﬁmlmbemﬂax{ wasldiRltedoeinz dixhidionzatiane HLa0anD ondNRHEs 1. 5

g, 5.5 5 was di ssolved in_dichl oraonet hane . (
0C. Di etsnwlammag@neﬂ@lowly pcilpdt 9 was feﬂ‘tbﬁé% E(Ofg%“waasezw% ‘&fg‘ﬂi %ﬁ’{@f

was addeg. sl I 45BNt i uh Q sflRk gah.
The sol ucﬁllegr?gg\i‘;a%g%‘l Ebt nﬁ' éﬁ‘éﬁ‘y&% gﬁﬁgﬁgﬁ(&uﬁ@aﬁg 100§érgmﬂgnd N(:HCCI§

sol uté orelming veitidientand/ @i pcaate (653D t@ giva &V- %@ﬁg@rocm}@egﬁ@rﬁinm@thﬁh ase

with b d
\é\?zdn\?ts qﬁgg é}ﬁp%ﬂ}f.ra 186)[1%gﬁgr o:vée}ciﬁ/ gr g(f}\/?? @: as a \fjn &) ?éﬁgrq%lmra-{lﬁﬁ v ier.
hexane/ aiihul 133008kt 6. (L Bfs: BT £ 996" MaMR (300 MHz, cpa, rotamers) 8 7.93 (d, J =

N- (4, 4-di Tl uor ocycl’ohexyl ) - N- met hyl -
0.0 Haz, 1HY. 7.84 (s, 10; 741 (d, ] = 9.0 Hz, 1H); 4.754.60 and 3.65-3.55 (m, 1); 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-yl)-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) & 7.93 (d, J=9.0

Hz, 1H); 7.84 (s, 1H); 7.41 (8, T = 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, 6H).

EXAMPLE 42

N-(4-trans-Hydroxveyclohexyl-]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-5-carboxylic acid (0.33 g, 2.0 mmol) in chloroform (10ml}), were added

DMAP (0.24 g, 2.0 mmol), HOBT (0.27g, 2.0 mmol) and triethylamine (1.6 ml). After



[ 2,1, 3] - benzoxadi azol e- 5- car boxam de (0.32 g) as a white solid after
trlturatl er. = 137-138C, LC M5, M-|+: 9

MHz, cocégo}é%"{sgﬁggs]) 8 7 93 (d, J = 9.0 Hz, ﬁ?ﬁ %”"(2;

(d, J = 9 0 Hz, 1H); 4.75-4.60 and 3. 65-3.55 (m 111) 3.01 and 2. 91
(s s, 2. 30 1.60 ppm (s, 8H). IS A second product was isolated as
N-(4-f | L!@i Rl PO 8XmudesSRDET Yllﬁﬁg' \51 JBebayl id BMF, (8 lul) was added and the mixture

benzoxadi azol e- 5- car boxani de as a white solid after
trit ur atwasrheaied ko 4 Etfprdh. dhp écrlvermowere Terraved goder vasuyp angythe crudeprgduct 1 1

% (00, P G By oty Bl oy el v

3 80 3. aanmo(mﬂmmramammﬂ a82até £0. 4o)s MiB+42-243%0: 'H BVB[H00 0Hz,

6H) . EXAMPLE

N-(4-%r d%%dsﬁmp‘é\%)@ SHeky? 02D 793 (e h 7 Sxbtnddote- BDe AP bkdm U 2
0/,0 Nrog » a I c 3NGh 4 55.1.35
hydrochl OI’)I ?gb% }gﬂ II@? KT{)U 3688({;11 and’r!357043 9@};{?%{7} be5a Qh 5 1.
benzoxadipaz @h,eHDH- carboxyl | C aC| d (0. 33 g, 2.0 rrunol) in chloroform
(10ntl), were added DVAP (0.24 g, 2.0 mmol ), HOBT (0.27g, 2.0 mmuol)
and triethylamne (1.6 ml). After WD 2008/ 143963PCT/ US2008/ 006271
stirring for 10 mnutes,. EDCl (1. ERaMBLB48Mm0l) in DVF (3 nl) was
added and the mxture yas heat ed tq 45C for 2h Th ol Y)ents wer e

r emoVed L Syarg ] aeyi)sf2,] zo]e

chr omat ography el ut| ng W|th et hyI acet at e/ch;broroform (3 1) to give a
white solid after trituration with etphyl ate (0.4 g). M =

242- 243C, 11 1 NWR (300 MHz, 3 DNRO n% '%e8 41-8.39 (m I H),
7.95 (dd, J = 9.3 and 1.2 Hzy @ 88 (0 J = 9.3 Hz, 1H); 7.82
("s", NH, lH) 4.00-3.88 (m 8. 7043.50 (m 2H) ; 2 15-1.95 (m
411); 1.55-1.35 ppm (m 4H). EXAWPLE 43 1o

N Or ans-P4el}3eyQ!1rfl‘9W irgnyrdtaming-siegndsyplohexapohusIe themehed desstbrddos Exanple x

am de 03,070 5L E&PwaMRolated as a white solid. Mp = 208-209°C, 'H NMR (300 MHz, DMSO
+CDCl;) § 8.18-8.16 (m, 1H), 7.91 (d, J = 9.6 Hz, 1H); 7.82 (dd, J = 9.6 and 0.9 Hz, 1H);
s 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-Hvydroxy-4-methvlevclohexyl)-V-methvi-[2,1,3]-benzoxadiazole-5-carboxamide

and N-(trans-4-hvdroxy-4-methylcyclohexyl)-N-methyl-[2.1,3]-benzoxadiazole-5-

20 carboxamide

'O

Q»«OL ﬁt«ﬁ

To a mixture of 1,4-cyclohexanedione mono-ethylene ketal (5.0 g, 32 mmol), methylamine
hydrochloride (2.16 g, 32 mmol) and triethylamine (6.7 ml), in methanol (100 ml), was added
10% Pd on C (1g) and the mixture was hydrogenated at room temperature (50 PSI) for 2h.

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
55



Prepared from trans-4-am no- 1- net hyl cycl ohexanol using the method
descri bed for Exan'gl e 42. The product was isolated as a white solid.
Mp = 208- 289E8RR45Y 300 MHz, DMVBO + CDCL3) 88.18-8. 16 {hi/U534)8/009274
(d, J =9.6 H, 1H; 7.82 (dd, J = 9.6 and 0.9 Hz, 111); 15 6.10
("s", NH, 1H), 4.05-3.90 (m 1H), 2.00-1.50 (m 8H); 1.29 ppm (s,

3H). . VPLE n

N (ol s- Aseremeyhane (et UM TRy iy o Riise e BYBs D pd peneentatet uadep

il: Elar bO)ﬁ&gﬁuﬁﬁ (tjcﬁglde 4-N—methg!aminocyclohexanone (4.97 g). This material was slowly added to a
trans- 4- hydr.oxy- 4- et hyl cycl ) -.N-.met hyl 12 31- benzoxadi azol e

-5- 20 S@&Wﬁ&ﬁéﬁﬁ%@-bug’?f‘&a&c’ﬁ?tﬁ?525@ e# dighl an%‘}a&ﬁégjgdﬁé&"gﬂ’é i

MONO- et Nk @M GorkBt Bhe thBieite Gras AN watbFR i Vet DRSOY hvasdthed usiter

(2.16 g, 32 mol) and triethylamne (6.7 m), in nethano 100 m),

was atldedcaonamtithe nes@uge thipmatngranhed e sitica ge! alygngyith shuhancke/baxaioom
t enper at 4L | 0. PSI ' Il : hed
t ¢ ot HE0 B b B B R AGELE doa iRl (4 14 g 100
di ssol \éeq?b i “’{“3?‘*‘2""3"- préc:’bgingik)atona'@Kg?@.Onhmmahdan’hbﬁﬂdﬁﬁTHBSl(Dﬂn)l) ando°C
stirre or . Sodi um r oxi ' d to.
10, the ”&waé‘é%métkylr%@‘éﬂ‘){%bf%hég ¢ %@%@%@ﬁﬁ%@%ﬁéﬂcn %@%ﬁbg@%ﬁgﬁ%m
di chl or %tﬂgﬂﬂeﬁ éﬁté)ﬁmﬁy@l@ofulﬁgn qRITIE ﬁ%&rﬁﬁﬁieﬁ% Audigg citidsd )Thend

concentrate er vacuumto give 4-Nnethylam nocycl ohexanone (4.97
g). Thi siqoredusniaakxwamedsiidvdighlondethane (5 18@hl: the ermalfinel] orgerHes dsigdy |

st rroa (s pantttodrfed i dvCEEOT LR Bichvn Unkrbphee b S £t elipe
evapor atvwith ethplecethbteihatdnd 1:a@ divte rdr Sbutgies-¢ hiydrony-ognetifiedlanexd) | i ca

gel eluting wth ethyl acetatelhe 30:70) to,
T or t butysbarbyess daeor s aIEasts P ARDAHAL (oSO S i Teddprduplrgast-

9) - hydroxy-4-methylcyclohexyl)methylcarbamate (0.4g) as a white solid.

15 tert-Butyl(cis-4-hydroxy-4-methyleyclohexyl)methylcarbamate (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 mmol) was
added and after stirring for 2h at 45°C, the solvents were evaporated. The residue was
chromatographed on silica get 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,
CDCls) & 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) 8 7.92 (d, J= 9.0 Hz, 1H), 7.82 (s, 1H); 7.40 (d, ] = 5.0 Hz, 1H); 4.60-4.45



To a solution of the preceding ketone (0.91g, 4.0 nmol) in anhydrous
THE (100nl) at -70C was added net hyl magnesi um brom de 6 rrrml and
the m xt ur¥O20BAIEE for I b. The mixture was poured i nt BCPRS mn
solution and the pH was adjusted to 7 using citric acid. The o]
aqueous was extracted with di chl or onet hane (5x100rrfL) the conbi ned

g[}?gmafs ?%Bﬁgﬁﬁsﬁl ca gel tarlt (hagH?quS%Il\é 619 8qic?et at e/ ﬁg@a@ﬁe I—\%y:?sl)

to give tert-butyl (cis-4- hydroxy 4- et hyl cycl ohexyl) met hyl car banat e
(0.42g) as a colorless oil_and as the |e | soner, and

tert- butyl(trans 4- hydr ox3SAMBLEI0ANCL ; hyl car bamat e (0. 49)
as a Whin, i lH Arox -4 eth leyelohexyl)-/V-methyl-[2,1,3]-benzoxadiazole-5- carboxamide
tert - Buty == Xy-4-Tret Nyl CycT OnexyT ) ne carbamate (0.42 g)
was ai saoldWetrdins-ddhydviony-4reth Heystohexvl)-Mmetiuylt [2FEA-benzaxadiazolesr and
stirred fqr 3h., The sol vent was evaporated under vacuum and the

r esi duegﬁﬂ’s%@%%d in dichl oronethane (10 m) and conc. HCl (1mil). The
sol vent was evaporated and the nagyerial was dried ove 9|"|'ght under

hi gh vacuum The resi duegwas disfsol ved in DVF ( gchl orof orm
(3 M), and [2,1, 3] - enzi&kole-ﬁqc 0 d’(0.28g, 1.7
nmol ), DVAP (0. 2% 40BT (0.
triethylam ne (4. vveréeadded Aftery@~lp” ED® (1.07 g, 5.6
nmol ) was added ald after stirring for 2h at 45C, the solvents were
evapor atifgse chbipolifisl W€ préBsre€ DEing Bk agtifidl @ebetibedsfol Examigled 44edndt45nuging
wi.t h et hyl acetate/chl oro orm(3:1) to give N-(cis-4-
hydroxyﬂﬁl-y}r@@mﬂs@?bbfé 1)-N-nmethyl -[2, 1, 3] - benzoxadi azol e- 5- car boxa

ot net® (B EGRRRU ol P BRI A St SRS v,

1H), 7. §dldt&das amvﬁue s?)héﬁ\dﬁ -317;5(1ms Q, 1 qu@omm& ERC13 5501330~ §-fhiz,
1. 3 Si’ga”&éb B S b7 b, Lootdatuds 500 A, 38 s05%0a3Hh &4

ppm (s )

N—(tran §ln 826ys vilagycl ohexyl) - N-nmet hyl [ 2, 1, 3] - benzoxadi azol e
-5-car b%)ﬁlgr%‘lh% 0 \?/gpspﬁfrng a?%d usi ng theb?(p:rocedures above from

tert- buﬂwttandeHydtO#by&ctwathWﬂH‘{rw bilrbf;mﬁﬁdwplec‘ia%%ﬂ?ﬁ%deaw

i sol at ed 4,

7924 a oieasgy Yt Sl ¥y pHong MG AR bt WA EoicRSy g¥e, fbedh o
4. 60- 4. 4%1), N€2 @D0SY; b%qammﬁzmﬁa/mmmmms@om 11), 3rf0 abHi2,89 (s
3.02 and 2.90 (s, +_s, 8120(m8l-|)and131ppm(s 3H).
EXANPLE+@63I§P16P<‘E¥<2ML9‘E 13111‘7'1 (136

N-(ci s-4-Hydroxy-4-ethyl cycl oheryl)-Nnmet hyl42, 1, 31- benzoxadi azol e- 5-

car boxam de
EXAMPLE 48
20 N-(cis-4-Ethynvl-4-hydroxyeyclohexyl)-V-methyl-[2,1.3]-benzoxadiazole-S-carboxamide

Prepared using the methods described for Examples 44 and 45 using ethynyl magnesium

bromide and isolated as a white solid. Mp = 160-161°C, 'H NMR (300 MHz, CDCl3) § 7.92

(d, J= 9.0 Hz, 1H), 7.83 (sb, 1H); 7.46-7.36 (m, 1H); 4.65-4.50 and 3.60-3.40 (m, 1H), 3.03
25 and 2.90 (s + s, 3H); 2.60 (s, 1H) and 2.30-1.35 ppm (m, 8H).
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5 and

N- Or ans- 4- hydr oxv- 4-et hvl cvcl ohexyl ) - N-net hyl - 12, 1, 31- benzoxadi azol e-
5-  car boxWRWEHEP  These conpounds were prepar ed usiPRY/USPEBAEHod
descri bed for Exanpl es 44 and 45 using ethyl nagnesium brom de. ,o0

N- (ci s-4- Hydr oxy- 4- et hyl cycl ohexyl ) - N- et hyI [2, 1, 3] - benzoxadi azol e-5

- car boxam de was i sol ated S0 45-146C, 1H NWR
(300 MHz, CDC13) 57.91 (d, b, 1H); 7.46-7.37
(m 1H N/}aﬁﬁ-m.t%enam;l-a M&xﬁ@clﬁmxvm&a&ﬁﬂaad A-Razdadiazsle-3H) and
2.10-0. 80 Epm(m 3H) .

N- (t r anscaboxatIe& b 21 NLVAEG XYY : a7 0l e-
5-carbo [ aél _??_c'i 38! g;% as a white solid. M = 110- 111C 11 1
NI\/R(30 ; , J= 9.0 Hz, 1H), 7.82 (s, 1H); 7.40 (d,

J =9.0 H, 1H); 4.60-4.45 and §60-3.40 (m 111), 3.0 Hand}.89(s+

S, 3H) and 1.95-0.90 ppg ( MPLE 48 @20
N-(ci s-4-Et hvnyl-4-hydripxyc xyI - benzoxadi azol e
- 5- car boxam de | ng the p S i Bed for Exanples

44 and 45 using. et I nesi um brorthgelapd i sekated as a white
solids. Mp = 160NTBT¢  NWR (300 Mz, CDAI3) 8 7.92 (d, J= 9.0 Hz, 1H),

7.83 (sbnﬂ;wm%ozm?@wémg@egﬁd uyﬁg,méxz,gﬁo& O 5 B R0 48 i

3.03 25 and 2 and 2.30-1.35 ppm (m
WO 2008 bi3363PITidg8eias bogsidz.1

N-(cis-4-But-3-en-1-yl-4-hydroxycyclohexyl}-N-methyl-[2,1,3]-benzoxadiazole-5-
carboxamide was isolated as a white solid. Mp = 143-144°C, '"H NMR (300 MHz, CDCl;) &
10 7.91(d, J=9.3 Hz, 1H), 7.82-7.79 (m, 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-methyl-[2,1,3]-benzoxadiazole-5-
carboxamide was isolated as a white solid. Mp = 145-146°C, 'HNMR (300 MHz, CDCl3) 6
15 7.92(d, J=9.0Hz, 1H), 7.82 (s, 1H); 7.40 (d, ] = 9.0 Hz, 1H); 5.95-5.80 (mn, 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-Hydroxvevelohexvl)-V-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

+OH
O L)
/N‘-- \ll :
O‘N/ Me

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 chloreformate (48 ml) in ethy! 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 ethyl



EXAMPLE 49 and EXAMPLE 50

N- (ci s-4-But - 3-en-1-0-4- hydroxycycl ohexyl ) - N-net hy1-12 31- benzoxadi
azol e-5- C2PHBEHPHe and pCHSIOR0ET]
N- (trans-4-but - 3-en-1-y1-4-hydroxycycl ohenl) - N-net hyl -12, 1, 31-
benzoxadi azol e-5-carboxam de OHOH Qs 5 Title conpounds were

prepar edac%ﬁfeggxf}da% Z‘;ﬁcﬂﬂg %oﬂ@i%&{ bl%@lqc Bﬂseﬁ%@r@ﬂ&a@l&d%ﬂﬁm B, didRger

but - 3- en- nmagnesi um brom de.
N-(cis- ANeBEO;,&né melsoyfgnfzbvhgcuatgdgyggtyp@Wéutﬂsyhd\(.?ﬁgghﬂhls[rgatg_mg]was dissolved

-benzoxad| a carb n o

143- 14400 9% ZP‘IfE@Q @ ﬁ%aﬂ@g‘éﬁyiy@ %ﬁjﬂl?( d déﬁé:"gﬁ’g%%h E%@'Gg)

7. 8_2 7. A GmMF (&b ml)? A@r ?urﬂﬂg merﬁhgﬁt at BO" thhém'fﬁ(lmwa]sld))ole&injfﬁl-ide B0h amd a
gl_%o 5? ?sglugllgggf ?ﬁrél?qg p;g{)xxde (77g) in walzgr (5(:)3 hl?)5wg‘.ns?ow2'ly%&de%sAﬁersfh go'#le 96??6
N-(tr anéy%_aﬁﬂéd S ﬂq Jre‘»‘va@ﬁéﬁa x&y@b%@wﬁomd}hdfeﬁ@mhne[ 2hd filllatddeaz OX

adi azol car boxam e was isolated as a white solid. M = 145-146C,
| HNVR ( 3biad I(;MgSO({]ZXﬁﬂl@)'alﬁralﬁi uhdepvacdym Je-gige Orapp-4-madyylanpinggyclogexanp) a

7.40 (d, 1 = 5.95-5.80 (m 1H):; 5 12-4.98 (m 2H):
4. 60- 4. 4% &ﬁa?é?%%gga 40 (m 1H), 30(1 andH)Z 90 (s + s, gH) a|r_1?j

IEI- (22 3— Zt%rﬁfllnMgﬂﬂylaﬁ'gﬁ‘@c clﬁﬁ%ﬁM?%l@l\fig tO%Q mol)2 [i,lg%—bgnzoxadlazole-s cTrbo%yhc
rans- | | vdr oxycycl ohex me en i azol e

oxanitle DidHBIe, T4 @XMDWA%@ 28,03 m@%ﬁ&%ﬁé%&n& Smfﬁ}%@m‘e}?} 15@1116335

g, 0.40 ku)ere c{lgsgg@w 1cl§1§1r gl%}]hag@ gﬁgqﬁlz S0 Y&dl 15 hik@be EDQJ? @ﬂ)O@ () 52 mol)

Et hyl ace ate e mxture stirred 8 %
was added and the mlxture reﬂuxed for 2h. The mixture was washed with 2N HCI (500 ml)

and NaHCO; solution (500 ml), dried over MgSQ, and then concentrated under vacuum. The
residue was chromatographed 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, CDCl,, rotamers) 5 7.92 (d, J = 9.0 Hz,
1H); 7.82 (s, 1H); 7.40 (d, J = 9.0 Hz, 1H); 4.60-4.40 and 3.70-3.40 (m, 2H); 2.99 and 2.87 (s
+ s, 3H); 2.20-1.05 ppm (s, 8H).

20 EXAMPLE 52

N-(4-trans-Hydroxycyclohexyl}-N-D;-methyl-[2.1.3]-benzoxadiazole-5-carboxamide

: ~OH
o »

N"‘--

o ]
\NQ)L CD,

Title compound was prepared using the procedure described for Example 51 replacing LiAID,
for LiAIH,. Mp = 170-171°C, 'H NMR (300 MHz, CDCl;, rotamers) & 7.92 (d, J = 9.0 Hz,

25 1H); 7.82 (s, 1H); 7.40 (d, J = 9.0 Hz, 1H); 4.60-4.40 and 3.70-3.40 (m, 2H) and 2.20-1.05
ppm (s, 8H). '

EXAMPLE 53

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

59



using a nmechanical stirrer whilst a solution of ethyl chlorofomte
(48 M) in_ eth acetate 25 (200 m) was added slowy. The m xture
was stirrefO &9&‘(%?96% and then ethyl acetate (1 1) andPHEUEPOVE6Y m )
were added to dissolve the precipitate. The agueous was extracted
with ethyl WD 2008/ 143963PCT/ US2008/ 006271 acetate (2x500 m) and

t he conbined organic phases were washed w th ZMWHCl, dried over
Na2SO4, and the sol vent evaporated, t&® gi white solid (73.79).
This material was dissolved ig_dry =, (£ ) and the solution
slowy (- 1h) added to a susg’en of i A1114 (29.69g) in THF (600
m). After stirring overnight' tI’YlS m xture was cooled in an ice
bath and a 5 solution of sodi um hydroxi de (77%) n water (50 m) was

sl owl y ahdéun hydrids(0J1R g, 48 mmelpfallowedby methybigdided! 4 mad) weseradeled Rads
fil ter e t S5

( :\/gSO4) dsg %g‘\’/‘?%ﬁ@dtfaWa%gdrgkfé}élgiéﬁgﬁ{f?-g@g}y\lflﬂ?ﬁ -béﬁzﬁ%cﬁaz%% ge[rb@:glmlde
t r ans- 4-(0s6hy 2 Amnnol) yia [DME xamd), aral théiixausctiirdd ¢8O dgr. 2h. The DMF was

t - 4- Met hyl am L ph 0.2 I . .

121, 5] - DarededarTer e e S SorRyi e e it by IRl ) pwe
(329, O.Z6tathlorofd@B [3:0 LbLivda Qﬁlté’%ﬂlﬁ (@azZh)! Kpet TYLBLWGGIHWBDOWE
di ssol ved in dichloronethane (750 m) and after 15 m nutes,

(100g, OCBELMotgMeRRS BRI ar?eo steth %8 Ufse LB 40Ed T80 B IH’r#eﬁO -4.40
t
(rjr:’ Ixti‘gr gvaé] %&S@Ggﬂl\é\bhgen concent T atsgﬁdl)lha%ralh@g%%%_p#?e ?;%(If‘ggg g}ég?s

chromat qgraphed on silica gel using ethyl acetate/chloroform(3:1) as
eluant to 15 give the title product as a white solid (37g) after
tritdfation with ethyl acetate. Mp = 170- 171C, LC Ms, MEl+ = 276;
NMR (300 MHz, CDCl13, rotaners) 8 E)@f“ﬁﬂEsk = 9.0 Hz, 1H); 7.82 (s,
1H); 7.40 (d, J = 9.0 Hz, 1H) 4. TDTd370340(m2H) 2.99
and 2. 87 (N-(trams-4-Dithopycs SB-Nmmothiv-]2.813]-benrrxadiszole-Sscarbothioamide
N44-trans- Hydr oxycycl ohexyl ) - N- D3- et hyI
boxam de O ear OH CD, Title conpound par ed using the procedure
descri bed for Exanple 51 repl ACl i of Li AlH4. Mp = 170-171C,
111 NWR (300 MHz, CDC13, rot@’ma 7.2 (d J = 9.0 Hz,

NF

12, 1,6Me benzoxadl azol e-5-car

N-(trans-4-Methoxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.91g, 3.2
15 mmol) 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-Hydroxycyclohexyl)-N-methyl-[2.1.3]-benzoxadiazole-5-carboxamide

OH
I N :
IN“"
o Ve

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




251H); 7.82 (s, 1H); 7.40 (d, J = 9.0 Hz, 1H); 4.60-4.40 and

3.70-3.40 d220105ppm(s 8H) .
EXAVPLE 53“'61200%}_10‘39@9 PCT/US2008/006271

N- (trans-4- Met hoxvor el ohexyl )-N-net hyl - 12, 1, 31- benzoxadi azol e- 5- car bo
xam de WO 2008/ 143963PCT/ US2008/ 006271 Owve Sodi um hydri de (0. 12g,

4]; 8 Ml .57 enlodyechiteybenBditiydid (1050g0le nindolfard thiphealEplagsitale (20368, S ainmdl) on

(0]

N- (4-t r e ﬁ&smlmsljeﬁ%@@wm )A selnansfidieshyiazeflicpbazdaia §PHYS) o823, @ apiX

am de ( QE%I%% rglb%ﬁ %hg ﬁ'ld'ml)e dstiﬁ'@&i o@ret?ﬁiggﬂ. ¥hilhixeifelWds Srhsidd
ue was

40C for porate the res
chr omat owgitlalNhEGO0p mlai:dm @ao gﬂ} theel aquecmg exfrictedetitty¢thgicettate d2:c d0omDf driath

3:1) to |ve white solid ) =.143-144C, 1 NIVR 300
cocr s " BNl 550 serssnace Theefie pgb paifed p sy el el b
9.0 Hzaceéﬂé)hexéhe 914-)491)%%%1&11{51@ g?weQQe mtro%lsﬁzoat% e3tbr A WwBitLHDEF1.4
3H) 2.99 and 2. (s + s, p H). 10 EXAVPLE
N- Or ans- mm@hoxlww@um@d@wnhmwmeﬂmon é@_rréh)ewzi@@ahm@z@f éﬂdylr@é%s}t
hi oam d
N (tr anat FRRTqus msthanel (30.m0 yag pdded After siipe gt 200C for Uy shomixtwrewas
xam de (a0id¥sgl, with &ntSHEh®id) evapudtatpd ostp sdica geli@Od) aBhd dridbeproduct gy wer e
refluxedlntolu 40ml) for. 3h...Th 1 Xt C filtered
[ o ol b h o RS ph SIS beeRiingari oS s R G fra e e
Evapor atvigf sofid bk cs@taligntiof fidmidi¢Hl stomkihane/NITRE (diaagjwwp euman 79ayECa
yellow solid (0.11 ) %{R = 137-138C, 11-1NMWR

r ot amer YSHgF- 77 (300 MH%&?DCIwo(amersi%f? 917(‘1876: 9. 657@)3 @Hl) h39 s
5. 50-5. 49pandy g1, 92 93.6 0, A 435203080 {78 .9250d 3.95-3%7 (m, 2H); 3.05 and 2.91

(s +s, 3H); 2.22-1.25 ppm (s, 8H).

EXAMPLE 56
N-Methvl-N-{trans-4-(2 H-tetrazol-2-yl)cyclohexyl]-[2.1,3]-benzoxadiazole-5-

carboxamide

—

>

0 [ j ~N
,N_‘__
S, - e

20 N-(4-cis-Hydroxycyclohexyl}-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide (0.28 g, 1.0

d

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, CDCls, rotamers) & 8.49 (sb, 1H), 7.94 (d, ] = 9.3 Hz, 1H);
7.86 (s, 1H); 7.43 (d, J =9.3 Hz, 1H); 4.85-4.60 and 3.75-3.60 (m, 2H); 3.10 — 2.90 (m, 3H);

2.50-1.80 ppm (s, 8H).
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20 and 3.38 (s + s, 3H); 3.27 and 3.04 (s + s, 3H); 2.30-0.95 ppm (s,
811). EXAMPLE 55

N-(4-eis- I—Wgrzgor?lclf}%g %henl) N- et hvhf 2, 1, 31- benzoxadi azoFCT%IS%:Ozg?/ 08§<7§m d
e CH WD 2008/ 143963PCT/ US2008/ 006271 4.57 nmol ), 4-nitrobenzoic acid
(1.50g, 9 mmol) and triphenyl phosphine (2.36g, 9 mMmvl) were

di ssolved in THF (60 ml). A solution of diethylazodicarboxylate
(DPAD, 1.82g, 9 nmmol) in THF (3 mM) was added slowy and the m xture
stirred overnight. The nixture waEX4MBBHE 5% t h NaHCOB sol ution (100

M), t Noy 2OUCONS Rt GG SIn Y A %sﬁ@o&sd{agaae- 08B damidlg | €9 S
over NazZzSSF—ant—< e ilica
gel col um using et hyl acet at e/ hexane ( 1N1) as eI uant to give
the 4-nitrobenzoate ester as a white .49). This material was
suspended in anhydrous nethang¥ a sol ution of sodium
(0.4g) .1 n anhydr ous net hanol C(SQ vva oadded After stirring at 20C
for the m xture was acidiflie th conc HC1 and evaporated onto

| d d h |
el Za""u?fonagéw?%?{ e bl bR R ST AR O ¢
solid afHeﬁioxﬁﬂM%léJSLdaﬂ)@khnﬁmef((ﬂ lOQﬂﬂn@DQﬁpl&dﬂ@ljbﬁbMﬁ&&lz(zﬁleQZg)ml mzp =
177-179C, LC- M5, = 276; 300 DAl 3, rotamers) 8 7.91
(d, J =nymel)ppd trmh)%nyl phesphing. (2 é?—& 67“@81)(16 THF @0gnly, wis sloply added a
4 65 4. 5- o ,
%glu?&ggﬁDﬂD?z 8%‘&4@&05 inSF e (), Aldth §11ﬁg§reaﬁﬁe@f09ih(a{§/gEE@56
N- |vet hylagmcﬁarr%gs zﬁ/g Waterd#0 saovasadyed ayicixtrhetrd with el FetakreRz H0anDaT ks
-o0- Carpoxam
N— ( 4‘OC| scoizé’ﬁlregfy%anbcf SRS R NEER O fﬁr,lcf%?te%lé%df L yacym, and the residug am
i de (0. %Brcgnatdgrﬁpmh)smci kkltebiting maihesti{yd adedate /heRammivhlorofamol (2:1 il ptegiyé
hosph 0.
Dot 1 ohHroBRGR p oDt GBIt fis: O3 MR Sa S TSRS B
the m Xt@iR §bb Mied dﬁt’l;,%}amlﬂajea *7“9%1(&1 e y\@ﬂzevﬁrqrs@t@d}gnﬁao (d/ia'elmm

and the re5|due was purified on a silica gel um using eth

acet at e/HeXHyet.6h# 40 ahd3 60339 (60 2HE5)2. 92)5ands2 &8 (gars 3H); @Lﬂoolnﬂe@.ipm (s, 8H).
chromat ography eluting with tol uene/ acetone (80:20), to give a white
crystialline product after crystallization from

di chl or onet hane/ MTBE/ hexane (O. 063)}@k LE 5872-175C, 11-1 N \/ R (300
MHz, CDCL3, rotamers) 8 8.49 (sb 792 (dJ = 9.3 He, 7. 86
(s, 1H) N-fras-4-dminoeyclphexylyN-methyl- nzpxagiagole- &m&a 2H) ;
3.10 - 2.90 (m 3H): 2.50-1.80 ppm (s, BHL~_V,

2008/ 143963PCT/ 1152008/ 006271 N/O

/N“'- |
O\N/ Me

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), PhsyP (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).



EXAMPLE 57

N- (trans-4- Azi docycl ohexyl )-N-nmet hyl - 12, 1, 31- benzoxadi azol e- 5- car boxa
mde . "N, ‘50?60884%’%I ed (-25C) sol ution of PCT/US2008/006271

N- (4-ci s- hydroxycycl ohexyl )-N-nmet hy142, 1, 3] -

benzoxadi azol e- 5- car boxam de (0.55g, 2.0 nunol),

di phenyl phosphoryl azi de (2¥§% %# B %; LF}:ghenyl phosphi ne
(2.62 g, 10 mmol), in THF do D b : asolutlonof

Dl AD ( 2./0( ais-3 -HOdl‘dxmc)ohelx ]
: , %df%%’&%-% c%lgoy?a)ﬁrn

2h at -2 X
with et WALE & SCHHY

over MgSO4, concentrat ed %nder cuum and the reOS|d z

chr omat ogr aphed on silicajgel t| ng with ethyl cet

/ hexane/ chl or of orr)'\l hd"tophe pr pd XS g e@plid after
trituration witha @ Qgr (0.29 g). oM. 9- I50C, 1H NMR (300
WHz, CDCl 3, rotarreﬂds) (d, Jr- 9.3Nz™>TH); /.82 (s, 1H); 7.40

E g +JSS_ ’ngﬁ)tuleforﬁa%dioveg%%g}zaggd %?_ﬁq 3 6?%@%%@%&&&&%& 88

N;j( t Baﬂﬁ&e&ﬁﬂﬁﬂg&y%éa%mk&nﬁk BELTHe A2 add Bdnsbromers atirasphated-byailiaa gelm
I de rea."

Na( t r anshepmmiegienhy elusingwifh ethyl ﬁﬁﬁttﬁ‘;‘/PTlmeOfB] Crerksx pelrnisyRes BPcat Hoxam
(0-26 9,109, HaSyR 8 RIre, CH0I5 GRRREFE T oD (A= 5 B, Ity Tish o Y 41

r 00M t ePET-a9 e, 185195 A80RM @.3$—Gl9§t(moﬁH§ .99 Ind\BeBY (s HenBHD); 2det2and

the mixture stirred for 2h at 20C hefore eva or({%ti R&ﬁ[u%%eé vacuur’rsgnd
pur i 1 pgm (e3IDr Mnee prlatiseneroRPs 13cB2del'H % Is, rotamers

chl orof or b t whi £.0030371 @Gn,
after tri tu@gl gr@%vé t1 ar?ﬁ?@gﬁh‘g&g(%@%gw tlﬁk/g1 6/53490-146C, 1119?\II\/R
(300 MHZH)250DMB2.89 CDESs, 3Hp 22080 p8Y (98H).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).
WO 2008/ 143963PC T/ US2008/ 006271 EXAWPPEE®I AND EXAMPLE 60 N-1

ci s- 3- Hydr oxvevel ohenD- N- net hylrgl,& 31- benz x zoI e: 5- car boxam de
and M| N-Methyl-V-(3-oxocyclobexyl)-[2.1, enzoxadiazo e- car oxamide

trans- 3- hydroncycl oheryl) - N-net hvl - 12, 1 ?Lliizoxadl azol e- 5- car boxam

; L

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/chloreform (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, CDCl;, rotamers) & 7.93 (d, J = 9.3 Hz, 1H); 7.84 (s, 1H); 7.40 (d, ] =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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5 The title conpounds were prepared from benzyl

(3- oxocycl ohexyl ) carbamat e using the procedures described for Exanple
51. The ciwo2e08d43963NS- i soners were separated by sil iRE/gR08/006271
chromat ography eluting with ethyl acetate/chloroform (3:1). Less

pol ar isoner, np = 159- 160C, | HNWMR (300 MHz, CDC13, rotamers) 87.90
(d, J =9.3 Hz, 1H); 7.83 (s, IH; 7.41 (d, J = 9.3 Hz, 1H);
4.95-4.80 and 4.37-3.95 (m 2H); 2.99pand 7 (s +s, 3H,; 2.20-1.25
10 ppm (s, 8H). More polar isomner, = ZC NVR (300 MHz,

CDC13, rotaners) 5 7.92 (d, J/=g 83 (s, 1H); 7.41 (d, J
= 9.0 Hz, 1H): 4.65-4.50 and 37 ey 2H); 3.02 and 2.89 (s + s,
3H); 2.20-1.00 ppm (s, 8H). i
N- Met hy | prDbatedr @t 6 e iheuy @sditbed, f&lmbﬁﬁpﬁxt@&i mhmp&mmmﬁ-um C,

N ( 3- Hydroxycycl exyl) - N-net hy Ig % benzoxadi azol e- SHSHar? m de
(0.38 g, HINS& @D MHAEDCi.getemoe 51793 dd.dt D St MadS4(d

(39) wa dedangat t i red 3 G ent vvas
evaporatsgeg;lﬁohﬁ@ 4 |42§1) ig}?éifg gaﬁn:g?(?ﬁ{é’ 159 %;E‘? b ﬂ{ Er4 gﬂa%so%?igﬁg%yon
silica gel eluti ng with ethyl acetate/chl oroform(3 1) to give the
title product as a white solid af@gﬁgﬂg&atlon wi th diethyl ether
(0 19g) M = 164 165C, 1HNI\/R (30 rotaners) 67.93 (d, J
= jxafhi@- 4. 67 and
4. 00 3. 3. T=2.71-1. 30 ppm (5, 81-1). 25EXAMPLE
62 0

N- Met hyl - N- (3, 3-di fl uorocycl ohe
ide WD 2008/ 143963PCT/ US2008/ QUH
described for the preparation Of=txanpl eMaO.OH\/p 119-120C, 11-1NMR
(300 MHz, CDC13, rotaners) 67.93 (d, J 9.0 Hz, 1H); 7.84 (s, 1H);
7.41 (d, Prapared Bo1Q belzzyl (ﬁ-é)ﬁopydomsﬂéjcaﬁ&nmmjusﬁlﬁﬁe gog@lutandesariped forg4
(sb, 3H)' 2.40-1. 25 m (s,

Example 51. Only c?n% 1Somer wa‘s:i)observed Mp = 148-149°C, "H 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-Methyl-V-(2- oxocvclohexvl) [2,1,3]-benzoxadiazole-5-carboxamide

Y

Prepared from N-(2-hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5- carboxamide

using the method described fro Example 61. Mp = 144-145°C, 'H NMR (300 MHz, CDCl,,

rotamers) & 7.94-7.74 (m, 2H); 7.53-7.30 (m, 1H); 5.30-5.20 and 4.20-4.10 (m, 1H); 3.04 and
20 2.94 (s +s, 3H); 2.62-1.50 ppm (s, 8H).

EXAMPLE 65

N-Methvyl-N-(2,2-difluorocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide




EXAMPLE 63

N (2- Hydr oxycycl ohexyl ) - N-net hy142, 1, 31- benzoxadi azol e- 5- car boxam de
01, Prepar¥ Zg 18g#d%enzyl (2- oxocycl ohexyl ) car bamat e usPEEU$29E8/006271
procedures described for ,0 Exanple 51. Only one isonmer was observed.
Mp = 148-149C, 1H NWR (300 MHz, CDCl13, rotaners) 67.92-7.86 (m 2H);
7.51-7.46 (m 1H); 4.50-4.38 and 3. 75- 3. 3 m 211); 3.05 and 2.94 (s
+'s, 3H): 2.42-1.00 ppm (s, 8H). EXA LE i s

N- Met hvl - Nd2- oxocycl ohenl) - 42}N #oxadrazol e- 5- car bOxami de
Prepared from l

N- ( 2- hydr oxycycl ohexyl )- N\ rretTw 71, Sfﬁf’benzoxadi azol e- 5- car boxam de

(300" w3 FerpediSine 5 BelbpE5 acsb e BB rephipdPormdiiiesifn - tor %,
5. 30- 5. 26 Rmek @08 Uiz, tﬁ)(flmrotldﬁ)srs)37®§ RO QHS; P48 (105 1H); S, 10340 and 3.80-
2.62-1. 50@({) mé{)d} 811) EXAMPLE 65

N- Met hyl3- iT@r@r%@@@l*oﬁé@l%m_r?IQPBT-(E)@@oxadl azol e- 5- car boxam
i de MO 2008/ 143963PCT/ US2008/ 006271 Prepared using the met hods
descri bed for the preparation of Exanple 40. M = 101-102C, 1H NWR
(300 MHz, CDCI3, rot amrs)EmnﬁEiﬁmmw 48 (m 1H);

g' %8:11 Mﬁﬂ%&%{.— &P} pvrlzﬂl 4-\:')’1‘) ?27, ,SI genzoxadlszo]et%ﬁs 5’#@@39? and
' -

EXAMPLE M (2-oxotetrahydro-2H-pyran-4-yl)-12.1.3]-benzoxadiazole-5-carboxamide
N-(2- Hydroxytetrahydro- 2H pyran 4 y0-12, 1, 31- benzoxgdi azol e- 5- car boxa

m de and
N- ( 2- oxot et r ahydr o- 2H pyran Aﬂ (2,1"31- benzoxajfé@l e- 5- car boxam d
e

e aditeog:
H

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 mmot), 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) §

25 822 (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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0 io To a solution of 3-am nopentane-1,5-diol (2.38g, 20 mmol)

(Hel v. Chim Aeta 1964, 47(8), 2145-2153) and triethylamne (4 m), in
di chl or one¥WPRapw/1dB M ), was sl owl y added, at 0C, a soPAT/US2008/06271

[ 2,1, 3] - benzoxadi azol e-5-carboxylic acid chloride (1.82g, 10 nunol),
in dichloronethane (20 m), and the m xture stirred for Ih. A mxture

of nethanol (30 nm) and 4N potassi um carbonate sol ution 0. m
added arkhesnere pelar eospongnt Rk 41 10359 ‘Mﬁs‘d%ﬁ@@é%;&’toéﬂte% ygras

gel and py i&@f §Ad1&z%?e-ﬂ€&rb&&h9&@ﬁ\gg£f}9ﬂ¥5§bumM’(id@ MH&}/@DCh)

acetate /c oro t hanol (60: 30: ive, after
cryst al |5 &42-B36 (fnl; ti); G 95HT.86 Onﬂfﬁaﬁéﬁré’t%;(m, éiHéit4a't7e4 a6 6n3HD); 80R4dd, I=

N Ch D AN P B b0 s o dd 1L stand A2 A UGS S S o BRI B AR I 20

N- (1, p-Di hydroxypent an-3-y1) 42, 1, 3] - benzoxadi azol e-5- car boxam de

(0.59, 1.9 mmmol ), suspended in chloroforn1é20 m), was warned to 45C
and 20 periodinane (Dess Nhrtln r g) added and stirred for
| h. Theﬂﬁ & z10]0] 3 n ! Lhideed
by chro T T 00; 4C

gi ve N—(2 hydroxytetrahydro 2H—pyran 4- yl)[ , 3] -

benzoxadi azol e- 5- car boxam de (0.12Q) a%ha e solid after
trituration with diethyl ether and as polar of two
conponents (Rft 0.55). M = 91-8. N 300 MHz, CDC13) a
258.22 (s, 1H); 7.96-7.81 (m &H), 10- ,00 and 6.40-6.05 (m 211);
4.65-4.40 (m 1H); 4.15- 3.70 (H] 2.15-0.60 ppm(m 411). WO

S 0055e) e DAY 2at 1.0 S0 T o2 TS o ST5:% ion of
N- ( 210X oh@hylahidnio eBihdd widhehtedtd S5Z dvedligiteTizaosohdharad evapora@dpbxani de

= 157-158C, NWR ( 8,.36
(" ory Tesaspgispoted matpmyol (5 2yt sined O 0 3 Wmichendneii S
17.7 Hz,goldhp. ﬁ‘re?l%xﬁlgéjwas]evaﬂorﬁtea%id@ﬂesz thE resilii® diddived. in§+E @F napm (M

2H). S EXAMPLE
N Met hy|¢wqrgm@m@&29m9/ andotripthylepring(34unl) and 2 solytionefif A AbRerpoxsdprolesdt

ar boxamcgleoonhc acid chloride (2.0 g, 11 mmol), in dichloromethane (5 ml), added. After stirring )

15 the mixture for 0.75h, the mixture was washed with 1N HCl and conc. NaHCOj3 solution,
dried over sodium sulfate, and concentrated under vacuum. The residue was purified on a
silica gel column using ethyl acetate/hexane/dichloromethane (70:20:10), to give N-methyl-N-
(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) § 7.97 (d, J = 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
N-(2-Hydroxytetrahydro-2H-pyran-4-yl)-N-methyl-[2.1,3]-benzoxadiazole-5-

25 carboxamide



5, 6- D hydro-2H pyran-2-one (1.0 g, 10.2 nmol) was dissolved in 3 m
of a 33% s l}%dsﬁ o@f 10 nethylam ne in ethanol and hea{,gﬂn z@os’?&&n
ve

overni ght. The s vent was evaporated, the residue disso
met hanol (20 m) and conc. HCl (20 rﬂ) and the m xture heated at 95C
for 2.5h. The m xture was evaporated to dryness, the residue

di ssol verg d dusgdnkibn 628-(115)-dihglire pehitenBst 2Rnroxpdianale-Srdadkolyh i
550) VI iy O 03 onmes e G anmtan oot

benzoxadi azol e;g?- (iar boxylic (f
chl ori déxgmply &; 09¢, an}ol), imciiprofrey @Rubnypreadfed 459 ““%%fé‘ae“" ygride
stirri ng rﬁﬂ;&@&ﬁ@lff Wil rﬂ Qns%SRro&rH?erﬁBeﬁt%%nm iR&Redinddtier 2N HC1

and con ut| r| ed over sodium sul fate, and
concent rCil@dfoumd80mi) acs ladded'ﬁhé theemx@uew@d it 1Y HET and sgtusted diye|

col um et h ace

N ety IPRCBTE Gt L R oY SUBSO AR B 5t Rate D ettt S0l 02

/r bOXﬁm dlﬂlca%el\;\/emt.@g &ith |ed1i(lgide?t7eic1ﬂ9flsf|‘jﬁhl(i3 23tte give M@ rb-dinaidxypeniat-habe
met hano = VMHz, CDCl 3, t

87.97 (d1 -be@i%afil&ml‘?cﬁw %? g%ésa %Ry&%w%g J =090 Hzrolﬁl)ners)

(55 102|A_'|) 48 { PruRor p%cgdlmé 8i-acdtale (23 Q@%lé)ﬂ(%(lmDmMﬁﬂg waHhitded dddipam
N- ( 2- Hy dwesige @498 30amnmoPrng fheanixarg stjrred-aiEqany temppraurafor sk oMstivh z ol e

-5 ?05 .Cgcflgé) é%ﬁ%a%dde%emmré‘ﬁ%%@ap @EJde%?QQﬁ/aQ%%Eéleﬁ edaporated.

suspensi on o
, 5-di hyanaexgﬂix&i&tv@asd&sylwé {n&,hbr&fbnhermhnt),dwmerl with 1 NaGlond siumtqdsedium

Exarrpl e 66; | or of or dded

sol uti orli"‘@fboéé‘étsP]é“%‘E‘rﬁii dﬁ‘gsé)gr?ﬁ}a eé‘??&raﬁifflf RS E’%W\ﬁ?’aﬁs‘“&m@éﬂaﬂ%ﬂ at
s nddal B B e o um &

bi car borathexzuidans opale dravarbil. \ySO4) and evaporated. The residue was

Egr (2)mat rag%o ioRI_o{ ? (gl 534?’ ggeg?)%/geerltagr%%-gg- -meli},yﬂf'i/b E‘&E&?&d‘%‘&f&' L of orm

[2,1,3] cbn@azmlaé(mgegmmpmanh&mlam al)paheadded | Oml eH3N gotadsinm
sol utlon of precedi ng dj -acetate

was add&arosmF SRIRRANIRE PEktus étm tﬁ?‘%B Itﬁ%p?fﬁ%% lﬁ%}'%’; i???ﬁ’/gthél?qq r“f@éé at
room t eRRgd Rt EndePladdudoid thdrkdie dissolved in chloroform (100 ml), washed with 1N
HCI and saturated sodium bicarbonate solution, dried (MgSQs) 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 yellow solid. Mp =
<90°C, 'H NMR (300 MHz, CDCl3) 8 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).

a0 EXAMPLE 70
trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]eyclohexvl NV./V-dimethyl

glycinate hydrochloride
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ioiodide (1.0 mM) was added, the m xture heated at 60C for 0.5h and
t he sol vent evaporat ed. The residue was dissolved in chloroform 00
m), washel OWBA4PRY HO! and saturated sodi um bi car bonat'&T&GEYE’
dried (MgS™) and evaporated. The residue was chromat ograhed on
silica gel to give

N- (1, 5-di acet oxypent an- 3-y1) - N-net hyl - [ 2,.1, 3].- benzoxadi azol e- 5-
carboxami de as a pale brown oil. 1% ' To oI uifi or'MsHCl
N (1, 5-di acet oxypent an- 3- y1)- NoA P , 3] Obenzoxadi azol e- 5-

carboxamide (1.37 g, 3.8 mgo n net hanol (10nl), was added 10 mi
of 3N pot assi um carbonate sg n a8 the mixture stirred at room

t t for 2h. Th t hanol dth
res! due %&égﬁ@ﬁ%ﬁg&?@ﬂ%ﬁ@% WPl e 3 |
saturat e @8 nids Qkﬁgfzttpmo?) lﬁqjmi:l(%nd&dseaddéd\ﬂmﬁheaﬂd 1Sviae (. s Qdio

The crudé uct was chriomat 08 on silica ge utin W|t

et hyl adahmt)eDmm%rgqﬂ@Bnmahoﬂ BT: (Q 28%2 9 @n@])ﬁ@dt}w-plcﬁl dpgdsl nppl) e
yeIIowso after triturabtkon w

90- 91, {;jel g{turﬁhﬁ%}e%:?{oﬂ%y% 8\6?31'%1@ _T‘l}li%glkgrlt uﬁlg Q@Jpox(agedzliﬁﬁzr VfM?um and the
- net hyl x{eadlla 8lsobed zoddioforal @66 mlpﬁadhed(mhd@tmahiadéhlgsw) auidtdyaporated.
RfE Izoﬂly 3’?%3% ;grgcﬁfgg;ygf g]xg)r%rg@grap cglssﬂ?c% g%pglut%?g Y gtlhyleacetate/chloroform
pyran- 4- Mf Haho1 tlhbd"@[tg elvedk nRANEQSRdiIn7ol 24-975°8) mwlaemda vas d&sqﬂaéd%m
yel low sol g, K% NMR (300 NHZ, CDCI3)8792 J

1H); 7. 88N g€ inl ¢dpxane.and t]‘(eg evaporated $o dry_nqﬁs topgiviathe hyyds nch_ﬁalt Mp -252-

o B0 10 1) MR GG i Aok Protihkis) 8- Potn M), *?’.Eﬁﬂ.@ftﬂl 375r.43-

trans-4- 41942fnl ,(B51BE 020%ad 3Gk, 33)y3. 6@Bh0mml, D GREthe-2.ar(inpdldy ahdhei20
N, N- di net hy gI ycin ate hydrochl oride

2008/ 1438963 0T1HUS2008/ 006271 NMWe, FICl z 0, Me To a solution of

N- (4-trans- hydroxycycl ohexyl)-Nnethyl-[2, 1, 3] - benzoxadi azol e- 5-

car boxam de (0.55g, 2.0 mmol) in DVF (10 m) was added /V, N-di net hyl
glycine (0.52 g, 5.0 nmol), DVAP EXAMIPELE 210 mmol ), HCBT (0.27g, 2.0
rnnol ) and EDCI (1 15g, ] t i C
over nf ghrarsThi(2dgl-k '

di ssol Ve'-gﬁi %Iﬁmlﬂé of orm (100 n1) washed W t hvvat er, dr| ed (NgSO4) and

evapor at ude product was chromatographed on silica gel
eluting with ethyl acetate/chl oroform/nethan H(1:1:10% to give as
a white solid, np = 174-175C. Thg, p “dipegl ved in 4N HC1 in
di oxane and t hen evaporated to d o giive t e hydrochl ori de
salt. M = 252-
o
N

To a solution of N-(tert-butoxycarbonyl)-L-alanine (0.38g, 2.0 mmol) in chloroform (20 ml)
was added CDI (0.32g, 2 mmol) and the mixture stirred at room temperature for 1.5h. N-(4-

20 trans-Hydroxycyclohexyl)-N-methyl-{2,1,3]-benzoxadiazole-5-carboxamide (0.55g, 2.0
mmol) was added and the mixture stirred overnight. Water (50 mi) was added and sulfuric -
acid (= pH 2) and extracted with dichloromethane (2x70 ml). The combined organics was
washed with sodium bicarbonate solution (50 ml), dried (NaSO;) 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 ml), TFA (3 ml)

added, and the mixture stirred for 1h. The solvent was evaporated and chloroform (30 ml) and



] o 253C, IH NWR (300 MHz, D20, 2-rotanmers) 88.03-7.99 (m 2H),
7.52-7.49 4.43- 4.34 (m 0.5H), 4.10 and 4.03 (s, 3@,
3.60-3. 40 ‘5’9120‘@’15? 3.02-2.91 (m 9H), and 2.22-1. 201’%%?7(0 /008334 |
EXAMPLE 71 15

trans-44(2, 1, 3- Benzoxadi azol - 5-yl carbonv1) ( net hyl ) am nol cycl ohexyl

L- al ani

N (1 or t BURGRY e B ififuerp aadkd, Phe3Blyght P bnoraipd t ive he i pompound
m ) was aaddeldriGBloil(that3tdifiad omsthydimgtd givees lowvxhelting Sﬂlldr(ﬁ §9g)at NoHR(300
tenperature for 1.5h - 2

trans. LG %erramewﬁ%\m?w 0, L7 4D BRu o4 R, 804
e (0.55 4 t @.538£3.01 gt 2.90 (s,
Wat er 8161 mS?vaas a W%gdgggngg"{]ﬂﬂlrl ?:QHW M)UB(%()@er(hf a?(g extract ed(
with Sdl SHl) cmdrPe2(h hA@ (10 28870 1456 and THE ppon(di Jred 2Begdmi cs was washed with
sodi um bi carbonate solution (50 mM), dried (NaSO4) and evapor at ed.

The resi due was chronat ographed on silica gel eluting with ethyl

acet at e/ hexane (70:30) to give thexaM Edlct as a foam (0.55g). This
mat eri al was d| ssol ved in chI orof orm 20 TFA (3.m ) added, and
the m xt : ran{3yl-13:4 31-bemzo ’- asboxaiide) and chl or of orm
(30 m) and WO 2008/ 143963PC17118200@ 00@ 4N HCL in di oxane (3

m ) were added. The sol vent was evaponlated to give the title conpound

as a colorless oil that solldl,F sNan ng to give a low nelting
solid (0.59g). 1H NMR (300 ME otarrers) 8 8.03-7.98 (m 2H),
7.52-7.49 (m 1H), 4.94-4.64 (\H. : 443434(m 0.5H), 4.20-4.10

and b 1@raA ftdin Intermediatd-Z andl(R) ,(+)3t.eﬁﬂry3ro431-ﬁ(rﬂhnﬁhdi}4)olueﬁe®]plmnate 90
g|s_|5 _ Ei?mﬁ%erztg thlat dgscnbcd t%{:?h’e p%epgrSatlng gf ]%x ]g Pr%h(edltle compouncﬁz as
N- (R) - Tedqi by gr Of Mt Eddtid tilowigg redcey RANZ6 A HoRZ Qb By Pethd/c X A8t 268 Mp =
157-158°C, '"H NMR (300 MHz, CDCl3) & 8.20 (s, 1H), 7.92 (dd, J = 1.2 and 9.3Hz, 1H),
7.82 (dd, T = 1.2 and 9.3Hz, 1H), 6.48 (br s, 1H), 4.60-4.64 (m, 1H), 4.10-3.80 (m, 4H), 2.50-
15 2.38 (m, 1H), 2.03-1.94 ppm (m, 1H).

EXAMPLE 73
N-Methyl-N-(R)-tetrahydrofuran-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide

20  Prepared from N-(R)-tetrahydrofuran-3-y1-[2,1,3}-benzoxadiazole-5-carboxamide using the
method described for Example 16. The title compound was isolated as a pale yellow oil. 'H
NMR (300 MHz, CDCls, rotamers) § 7.93 (d, J=9.3 Hz, 1H), 7.84 (5, 1H), 742 (d, J =
9.3Hz, 1H), 5.5-5.25 (m, 0.5H), 4.56-4.30 (m, 0.5H), 4.18-3.5 (m, 4H), 3.16-2.90 (br s, 3H),
2.52-1.90 ppm (m, 2H). '

25

EXAMPLE 74

trans-4-[(2,1,3-Benzoxadiazol-5- lcarbony(methyDaminolcyclohexvl slycinate

hydrochloride
69



0/, 10 Prepared fromlInternediate 2 and

(R) (+)-tetrahydro-3-furyl am nep-tol uenesul phonate in a simlar
manner to WRA4P8A&¥Eti bed for the preparation of Exanpl BCWUSZHHO0EITL| e
conmpound was isolated as a white solid following re-crystallization
fromdiethyl ether/ethyl acetate. Mp = 157-158C, 1H NMR (300 MHz,
CDC13) 8 8.20 (s, 1H), 7.92 (dd, J = 1.2 ang 9.3Hz, 1H), 7.82 (dd, J
= 1.2 and 9.3Hz, 1H), 6.48 (br s DH) G-Ztn/GZNﬂmC!lH), 4.10-3.80
(m 4H), 2.50- is 2.38 (m \H 4Appme (m 1H). EXAMPLE 73
N-Met hyl - N-(R) -tetrahydrofy T -y11 12 1, 31- benzoxadi azol e-5-carb
oxamide O N Me 20 Preparedy

N-(R)-tetrahydrofuran-3-y1[2,1, 3] - benzox d| azol e-5-¢ i ng
the net hbke tﬂés?@ﬁﬁ’ﬁ@lﬂ Ve prenasbiram M6l s YPPF&CYE@W&%@ Yl?gﬁtﬁt ed

?S ga Bpﬁlzl:ﬁan)f ahﬁ%lg'sl carﬂo'i'a% a% %gsgn{(%izfoa @_@&%@e 71 A ERELEY a@alg olggvhfté J

0.5H), 4so56- Mpa-cn4§fﬁ46ﬁ: gldp), 'H NDNRE3® ¥, 249, ro@mm;% 895 (4= %3H3H)H)
2.52-1.

i ooty RelR 5 e 45 53 804 £ 3WR DA RS A 6P e s W e d g (.

gl yci nat @tapydy, aahl 8613382 (s, thib) ﬁ@p@/o:ﬁﬁ@@@f’@tdﬁz@nﬁz 00620 ppm (il BE).
title corrpound was prepared from

N-(4-trans-hydroxycycl ohexyl)-N-nmethyl-[2,1, 3] -

benzoxadi azol e- 5- car boxam de as d pgg #or Exanple 71 and isol ated
as an off white solid. M = 245-2% NVR (300 MHz, D20,

r ot amer sy-28(48MompHotinyBethyD -behkbxadiazole-5-carboxamide

Q o
pﬂ,«\)&)
o, _ H
N

Prepared from Intermediate 1 and 4-(2-aminoethyl)morpholine using the method described for

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

CDCl3) & 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, ] = 5.8Hz, 2H), 2.55-2.51 ppm
15 (m, 4H).

10

EXAMPLE 76
N-Methyl-NV-2-(4-Morpholinyl)ethyl-[2.1,3]-benzoxadiazole-5-carboxamide

0 (\0
,N.___ N/\/N\)
O\N, l\'ne HCI

Prepared from N-2-(4-morpholinyljethyl-[2,1,3]-benzoxadiazole-5-carboxamide using the

hvdrochloride

20

method described for Example 16. The hydrochloride salt was isolated as an off white solid.
Mp =210-212°C, TH NMR (300 MHz, D,0) & 8.12 (s, 1H), 8.05 (d, ] = 9.4Hz, 1H), 7.59 (d, ]
= 7.4Hz, 1H), 4.57-4.18 (m, 2H), 4.03 (t, ] = 6.3Hz, 2H), 4.00-3.40 (m, 6H), 3.59 (t, I =

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



58.00 (s, 1H), 7.51 (dd, J = 2.5 and 9.3Hz, 1H), 4.98-4.64 (m 1H),
4.48-4.37 and 3.60-3.44 (m total 1H), 3.92 and 3.82 (s, total 2
3.02 and 2V9204#3%btal 3H), 2.03-1.20 ppm (m 8H). EXBSBDE20084006271
N- 2- (4- Mor phol i nyHet hyl- 12, 1, 31- benzoxadi azol e- 5- car boxam de o co 01,
|0 Prepared frominternediate 1 and 4-(2-am noet hyl ) norphol i ne using
the nethod described for Exanple 1 and isolated as a white
crystalline solid. Mp = 145-148C, NWR (300 MHz, CDC13) 8 8.19 (br s,
1H, 7.93 (dd, J = 1.2 and 9. 3Hz,EXMMPI/E83 (dd, J = 1.5 and 9. 3Hz,

1 6. 92 s, 1 3.77-3.73 2-
JH)— 5. SI @Hl—N-ﬁttz@M__me&_g(_\(T%L begzogad%zglg—s carbot'l_lqdamld64 (t

EXAMPLE 76
N- Met hyl - N- 2- (4- Mor phol i nyfl et hyl -12, 1331 /@oxadl azol e- 5- car boxam d
e hydrochloride 20 0 Me HCI ﬂ

5 The title compound was prepared from N-methyl-N-tetrahydro-2H-pyran-4-yl-[2,1,3]-
benzoxadiazole-5-carboxamide using the procedure described for Example 54 and isolated as
a yellow solid. Mp = 174-175°C, 'H NMR (300 MHz, CDCls, rotamers) 8 7.89 and 7.86 (dd,
J = 1.2 and 9.3Hz, total 1H), 7.58 (d, ] = 1.2Hz, 1H), 7.36 and 7.33 (dd, J = 1.5 and 9.3Hz,
total 1H), 5.78-5.64 (m, 0.5H), 4.20-3.04 (m, 2.5H), 3.63-3.55 (m, 1H), 3.48 and 3.08 (s, total
10 3H), 3.20-3.14 (m, 1H), 2.17-1.54 ppm (m, 4H).

EXAMPLE 78

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

Me, Me

H
0 e
NHHCI
»0
PQ
/N“- f;'l
O\N/ Me

The title compound was prepared from N-(4-trans-hydroxycyclohexyl)-N-methyl-[2,1,3]-
benzoxadiazole-5-carboxamide as described for Example 71 and isolated as a white solid. Mp
=257-258°C (dec), 'H NMR (300 MHz, D;0, rotamers) § 8.06-7.93 (m, 2H), 7.53-7.47 {m,
1H), 4.94-4.70 (m, 1H), 4.43-4.35 and 3.60-3.46 (m, total 1H), 4.00 and 3.89 (d, ] = 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

trans-4-[(2.1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino}-1-methylcyclohexyl NV-
25  dimethyl glycinate hydrochloride
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Prepared from

N 2- (4- rmr@hol I nypet hyl[ 2, 1, 31- benzoxadi azol e- 5- car boxam de using the
met hod desVWPi2BBd449%% Exanpl e 16. The hydrochl ori de sal PCHES20&¢63Red
as an off white solid Mp = 210-212C, NWR (300 MHz, D20) 8 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, J = 6.3Hz, 2H), 4.00-3.40 (m 3.59 (t, 3 =25

6.3Hz, 2H), 3.13 ppm (s, 3H). \/\0@02@9&@@2@38/006271

EXAMPLE 77
N- Met hyl - N-t et r ahydr o- 2H- pyN 1- b8nzoxadi azol e- 5- car bot hi
oamde 5 The title conpouid preggr ed from
N- et hyl - N-t et r ahydr o- 2H- pyNan- -yl42,1, 3] -

benzoxa I _
Beanpl o B St G RAARR AT, PR, ARATHU RREL LIRS Sladigpl
(300 VHZS-cdohaEhhide Ot7anRd symaly uﬁcﬂllcanﬁbnﬁ (8Bm()lat,0°C, wad a(medmldn@hﬁ&mlme

t ot al D {,3 =15

9. 3Hz, Rﬁt“é gﬁﬂm@ %t%ené’iﬁ‘itzfﬂ%“@}é}ﬂﬁr‘d%%é’g “g' %ﬁ’ ‘H’E‘ﬁ |JQ33 migtige” 3 55
(m 15!") 1wa3mé§ tAREmteMBerbfre dridlts@itred Bvedhipht. 3h8£&a§tloh4nﬁd’ﬂre \]vha washed with. 19¢

'to P;nng m4 Ii@lzanﬂ ssdls@rfzwwazs@lmgnw@éPH@:M@%WWPB%F%@@W%@W

L-vali n@aﬁ%@kg%'sﬁﬁa 59%[11 %@1 J% a&etét!e@msfmgwsdz)\e@gwe HRRAMRY

fromN-(4- -‘hydr oxycy t hyl -
benzoxadicetzldddud- Dandibyamingd3 ad ofle83%isbution Urmﬁhamb] waszgldedhie 4 sobltigned

as a white solid. = 1529 dec). . N 00 2 [ O 8
8.06-7. 9% %terﬁre%" ng oGt g,(BO% g TPB"?)’ Py %‘é&% ( mml)igjd?thi‘.nlt’%&%?sg?e‘i
and 3 6Gxt aaoﬁﬁte('rﬂibrahﬁé aberdiight. Tﬁe Rk tardva3 e85hofded ahdthSrebidac wﬁﬂpdrﬁﬁ@ied
1H), 3.02 and (s, total 2.43-1.62 8113 1.40-1.20 (m
1H), 1. 1Gtween thm@mﬁn%wﬂter ‘E%A fganig layer wa ;gawgh g0dium’ b1carbonate
(2 2.3 EoIBX st MasBr VB BRNMLD. (B Tt AL Bk SRR AYGR AR 1
N, N25 di rretﬁ e%@gnafye hyd?‘g)?:h lorid D B &
silica gel eluting with ethyl acetate/chlorofonn/methanol (1:1.5:7%). The hydrochloride salt
was prepared by adding a mixture of 4N HCl 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 sohd. 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-V-tetrahydro-2 -pyran-4-ylimethyl-[2,1.3]-benzoxadiazole-S-carboxamide

O
zN‘-- N
O\N’_ f\lfle 0

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



WD 2008/ 143963PCT/ US2008/ 006271 Me To a solution of

N-(trans- 4Wb}ﬁg‘fsﬁ43§3§1 met hyl cycl ohexyl ) - N-net hyl - (2, 1, SLCp,%%%@giﬁzol
e5-carboxam de (0.7g, 2.4 mol) in chloroform (10 n1) C

added dlnethylanlllne (0.44g, 3.6 mmol) and then chloroacetyl
chloride (0.23 m, 2.9 mmol), and the m xture warmed to room
t enper atovemigindligtsolvestd weveevapgated, thiaeesidea dissavedin TETT @ Ohverd), wad hiddHa

with | N HCL d so bonat e ,so| rj over

evaporat 3% g ﬁﬂ g gﬁfé‘bes}&@%ﬂ%%&*ﬁgﬁﬁg @f“cgﬂ; isﬁdqt?él"égf i‘%"t"“ﬂg“’
with ethyc, @ﬁ@&;ﬁh@da@hﬁ(ﬂq 9610468 4le@ ind @ THFQvEfRateh | CHlstoReALYH0 AtCdust .
D net hyI amne (3 of a 33% solution in nethanol) was added to a

sol ut i orpdéed toriae wée%erm@e prslins solidwasrtigredphand g filtratg Goneentigicdfnden
(15 ), .80y wﬂgvg}v&ﬁ%@ Pl §&ﬁ iz @}gm{@ mlétﬁymﬁfnétayﬁgalggﬁ:[)et&htThe

The m xture was” evapor at ed an |du was partiti ween
chl or of qureneding awees(l gAh8l rrtnhtd) wagdisiotvell atydichlorstetithned 30mly @dd triethylamine

pur 17 ) e 5 b PR ot S g
acet at e/GdHiGbRkMand FolRRRre écidea s'i»e\,?%é ThethRulty Vaosiitdarat eRnbRidpersaie

pr epar ed b%/haddl ng a m Xxture of HC1 in dioxane to a solution of

t he prodoict hithe nsxtuatel veasbédowith 1IFHICISSP mdhard sptirated sodivm dicarpgaste saluiemm

Fhe 1718 Bk Shied Anedolg R0 Ha5 8l PO LRLDAD piih By bagh Rar 10 9\ W0
(7 Sgg ?/';Ihf]@%oggr?ﬂ@hgﬁgmﬂl %}8 Z&gz;té/dhlgrb;@gg%'ﬂm gﬁ(gl)}%e tBle&Bm@euncﬂAf)a,

= an ,
505 snipele o e B WM, (0 Mg Bl dErolimasn) 5 206 S Tro b s & 8
gg{; al Emésgg.# (RO 1AMN4. 181390 (n}; 4B, 29532068, RAM3(DA 3905 (bethal todd

N- Met hy [3E 2. &84 #8yay dHR - Bl 4hpemyinpdgdhy 1[ 2, 1, 31- benzoxadi azol e- 5- car
boxapg' de

EXAMPLE 81

trans-4-[(2,1,3-Benzoxadiazol-5-vlcarbonyl)(methyl)amino]-1-methylcyclohexyl glycinate

hydrochloride

Me
.0
- Y\NHz HCl
0

.
IN""" ril
O\N/ Me

N-(trans-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
0.49g, 2.0 mmol) was suspended in THF (40 ml) and dimethylaniline (0.3 ml, 2.2 mmol))
was added. The mixture was heated at 70°C for 0.1 h before adding bromoacetyl bromide (0.2

20

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 HCI (25 ml) and
saturated sodium bicarbonate solution (25 ml). The organic was dried over MgSQ,,
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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0. ---.NeTh Of NNIMe............ 0 25 Met hyl

tetrahydr SbhdaniRks 4- carboxylate (5 m, 40.0 mmol) wa

sol ution g?' metﬁ ﬁ@am ne (generated by heatl ng a mxturﬁcﬁﬁ%%m&ﬁ
nmet hyl am ne hydrochl ori de and sodi um hydroxide pellets) in THF (30
m) and the m xture heated at 110C in a bonb reactor WO

2008/ 143963PEI¢eA52008/ 006271 overni ght. The sol vents were evaporat ed,

the residue dissolved in THE (100 m ), and Li A1H4 (4.6 121 mml)
added, ik sofesioni of tha Rresrdingagetdtbramuei@ple Iy mmed i M s adddde o

to 0C con %%1%60% r@%mg éﬂ& 'tl‘%r]n fied. t50€ B} 3 hFrRVBRAT Rh&emoved

Chl or of orm tot e resi eandtheresultlng solid
was fil timdedvaofifm anrtlth’elnalduelpammbeed:lmm&eﬂntqhmr@bm petbwatsr. The dulerafernyi ve

N net hyl - N-tetrah h

The. pr ecapigvas s e Rl S ARG R R ARG BBLRuESOD
(50M) , aandvigorRédiylve the désfredrhlid@ITd this material (0 56g, 1. 5 mmol) was added

[2, 1, 3] - benzoxadi azol e- 5- carbonylchlorld

sol ut i orPyrfingi(e mibang fapheapkrhosding (.63t mé’&l:dk%d thg ’E'?WtVe Szfﬂ%éi?ﬁrﬁ?lﬂr e
was Sti rt%f?er%rg st %Pf%feaédurng bR atnrflonidi By &Mlt«w&ﬁumsdgemwmt&ﬁhg

HCl (20 satu at ed sodirum bi car bonate sol ution
dried ( Mgsm)rthanm evmpurtampetatuith §he pywidiew srsmpued lmderdvagyurg iapg tb& gel

et PEedimmpsmngd Ox CimmaBimbiy SE R FLERSE S8 ok tolsdiga U

2- 1 ot anghRdwedl by &@orG%mﬂn&h&oBﬂi‘féthyﬂah’ﬁme DO&@ s gise trkkd-4-[2,138- 7. 45 (m

1H), 4.10-3.90 (m_ 2H), 3.52-3.20 (m . 3.13 and305 (bot

t ot al mnzozcai@qu-Seﬂeﬁi)orwnﬂmetlnw@l@hbﬂﬁﬂ}ﬂcaﬁﬁohm leTBatER%WE“BSPhd
tr 4-

oh 22; | ﬁ Eﬁﬂéﬁﬁ&%@%ﬁ?ﬁaép%éﬁ% RO i ADWRRI2AA wad 18Rk Vs @Y ¢!

whlte sohd Mp = 188- 189°C. 'H NMR (300 MHz, D,0, 2-rotamers) & 8.05 (d, ] = 9.3Hz,

15 1H), 7.99 (s, 1H), 7.50 (d, J = 9.3Hz, 1H), 4.45-4.37 and 3.63-3.50 (both m, total 1H), 3.84
and 3.71 (both s, total 2H), 3.03 and 2.93 (both s, total 3H), 2.40-1.56 (m, 8H), 1.66 and 1.59
ppm (both s, total 3H).

IL. BIOLOGICAL 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.

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

30 baseline of evoked responses are elicited using single monophasic pulses (100 us 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



NH2 HC

N (trans- 45 =4-met hyl cycl ohexyl)-N-nmet hyl -[ 2, 1, 3} ]-2Z 0
e-5-carboi§§?g§8?%§ﬁ9g, 2.0 mmol ) was suspended in THE¥€§§§ﬁ@?ﬁ§?g
dinmethylaniline (0.3 m, 2.2 mmol)) was added. The m xture was heated
at 70C for 0.1 h before adding bronoacetyl bromde (0.2 25 m, 2.4
mol ) arigiesttd inttapgritencall® &hd ewkéd ficld phentinlxird recowizd. Exaikd potetialomen
tenperature bef ore addi ng .chl orof or 50 m) and washjn 1.1 er
(50"t ) retprdadip Arpsa e A b b BB Do AEP L e oF
(25 ) .felEpSr BaRhStoWaASeIRE] 1R OMRd: iNEREY, it B ¢aRAT0A R 28 NadnliBisr Afindy e
purified by chromatography on silica gel ‘eluting with ethyl

acet at e/atsklcarristlonhwith an dppreprisite/éost hithh sanetestcaempoutbr i vat i ve as a
white solid (0.63g, 76% M WD 2008/ 143963PCTI US20081006271 =
133-f§4C). To a solution of the preceding acetyl brom de (0.61g, 1.5
mmol) in DMV (8 m) was added sodixmnePiE®3(0.59g, 9 mmol) and the

m xture heated:at 50C for, 3_h. The DMF was renoved under vacuum and

t he relpiibitionofd-dmphetaming Sfimuylated nd water. The chl orof orm
5 extract was washed with 1IN HC1l and saturated sodi um bi carbonate
solution, dried (NgSO%&ygnd evaporated to give the desired azide. To
thi s natdale &D1(0iceEg:3 badsbvvyishiawergdaeuthbintg Ge geperimental rogayand
triphen i . ) 1 3t Lr I m
t el aly BOF BRSPS bt pettadba R m A0 b Babh i e Bl ERIcBire el
(10 mM) aamndratd beamgralydhiat autbatitedly nibnlitostthe avmalserpeita Micewerthabituated

i di _ d d the. 10, resid purified.b
T Ot TR mB Ao SA S 10 AR (8 O BB Cog o BB g
I gglngwi ﬁt%eﬁﬁ%@l@fvﬂfﬁﬁbﬁﬁ&ﬁld ihapsibpdtavdiige 6 2AndBs Fork @-AhpRetamine
benz oxadijection. Berymirates efsn d-Amphripineiiniertionneideyvasy teseh Sxylpcomofesi nat e

L i Th ' \
oscl batNhagt bfiuf Br L8 o d" EnlMal SENLBAE ARed AR REREA GEhPitcary

previ ously and was" i so
188- 189&okdméntNMis.(¢ 20 akdxere Railyzed by @bmpRrirg) th8 Grolips frehtedlwith Bie Bddr
151H), 7.99 (s, 1H), 7.50 (d, J = 9.3Hz, 111), 4.45-4.37 and
3.63-3. ng?(b\g{dﬁo ,the vehicly coﬂ.qyly greum §tat15tlcal analysis was performed by ANOVA

followed by Dunnet's t-test where P less than 0.05 were considered to be significantly

2%

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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and 3.71 (both s, total 2H), 3.03 and 2.93 (both s, total 3H),
2.40-1.56 (m 8H), 1.66 and 1.59 ppm (both s, total 3H). I1I.

Bl OLOGd CAL METHODS 20 EXAMPLE 82 In Vivo El ectrophysi ol ogy The

el ect r ophysibQl agihnedts: ef fects of invention conpounds were tested in
Vivo in anesthetized 25 animals according to the foll ow ng
procedures. Aninmals are naintained under anesthesia by phenobarbit al
adm ni st er ed usiAgpngpokisthadctrding $oythée fogeul@unp. Sti nul ati ng and recordi ng
el ectrodes are inserted into the perforant path and dentate gyrus of
the hi ppocanpus, respectively. Once electrodes are inplanted, a
stabl e 30 baseline of evoked respongses are elicited using single
nonophasi ¢ pul ses (100 us pul se durdtion) delivered at 3/mn to the
stinmulating el ectrode. Fi i d until a stable

basel ine is achi eved (ah@ht ) ich a solution of
test conmpound is WD 2008 63PCT/ US2008/ BQE2%L i nj ect ed
intraperitoneally and evoRed il d potential s are®recorded. Evoked
potentials are recorded for approximately 2 h follow ng drug
adninistrg&&gn_or until the anplitude of the field EPSP returns to
basel i ne. "IN the latter instance, it is common that an iv

admi ni st r@tis exvgés al so carried out with an appropriate dose of the
sane test xopaRotad each iRREPMALNBICR nhi bition of d- Anphetam ne

Stinul ated_Loconotion Male CDL m ce, 25-30 gm body wei ght, were
brought i KP¥®Fhe experimental roomand io allowed at |east 30 min of
accl i mat i Bis H.EaBh—use, -wal, pNOs.edORht+eSR ' he-NRes Hh s erentiosioren-wi t h an
infrared ReamMe@LkaYnlidehaPol RRbithAtd & sDRMutAr s the animal's _
activity. Mce were habituated in the testing enclosure for 20 mn,
and then Y&&€Pned to their home cage. Mce were dosed

i nt r aper i RbiseaHoy-Cabtancliegisr uc-brpered aikiyirwhich pm ey atsbstihécoraubstititaaut es
before d-Anghetam ne injection. Ten minutes after d-Anphetam ne

injection, mce were tested for |oconotor
Ais H, or —C4-Cg branched or un-branched alkyl, which may be un-substituted or substituted,

—C,-Cg branched or un-branched alkenyl, which may be un-substituted or substituted, —C,-
Cs branched or un-branched alkynyl, which may be un-substituted or substituted, —C3-C5
cycloalkyl which may be un-substituted or substituted, —C4-C; 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, or 6;

is a —C3-C7 cycloalkyl which may be un-substituted or substituted, a —C,-C;
azacycloalkyl, which may be un-substituted or substituted, a —C;-Cyq bicycloalkyl which may
be un-substituted or substituted, a —C;-C,y azabicycloalkyl which may be un-substituted or
substituted, aryl which may be un-substituted or substituted or a heterocycle which may be
un-substituted or substituted;

Bis —C=, C—R® O, N, S, C=0, S=0 or SOy,

R?is H, a halogen (preferably F), OH, Qalkyl, cyano, or a —C4-Cg alkyl group which is un-
substituted or substituted and which optionally, forms a Cs-C; cycloalkyl group with D; and

D is absent when B is O, §, 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 —C4-Cg branched or un-branched
alkyl, which may be un-substituted or substituted and which optionally, forms a Cs-C;
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15 activity for a total of 15 m nutes. The data was conputer
col l ected and expressed as "arbitrary novenent units.” Al data were
anal yzed by conparing the groups treated with the test conpound to

t he vehi be@:lo@mﬂtgf'&j \Aﬁiﬁ @eu%-_@; @g brahdhedbr @F@édﬁﬁé@alﬂ@q?l REER REPBIuARY
ANOVA f ol |

| ess t
AR BT M SIS R R AL S
been descsubistidtetot substiddted, @rc@:;-C:ayspatiol Which mey teodssubstituteddyedbstibtddsan i t

will be a%fﬁéﬁ%éﬁ%b&iﬁﬁé&g%uﬁgﬂv\ﬂle@é:ﬁétérgalélemh%y%gﬁ-smsﬁgj%tor

departing fromthe | nvent]

accor di ngSYostueE FoFemr srboxyplied whish mey peunssupgivied s sustivies. 2 carbecvarth

i ng(]a-pendewhlbrymaﬁé undieiited ofRub&tituthd, a BarboxyBbteroafyl whltﬁi\&nayﬂ‘d@nrsgbﬁﬁﬁed

- e

un- substi Sc}%é?ccgugés"ta?tcs n?&égrkmm%%%%%% %LMUtedggg%gt'tEB ééﬁnc hed or
un- br anc h@dfowlw IWhighinedy be Hﬁ?uwéfut?ﬁ-os sibStitited preaisUfpryeteseand whish maFke or
S, A Ib st HEm -Qibstitlibd 6OsubstAREd) 8w BIR—Lt-aRe kedndb I@w[onammm amLRlaer a

un- subst i 9l SY

N, SUDSt T LUt oo BHRR B Witk S8e B 08 LRGSOl A0S e

or un- brams:hed al kynyI whi ch may be un-substituted or substituted,
-C3-C2 cypbea, 5)dc1\/@,'a%[dﬂ&)bvﬁﬁch%‘ay%é%dcﬁé&cﬁ@nwana%s&d dustRtted orC3 C

al kyl cycl oal k be un-substituted or substituted, aryl or
het er ocyc?@smﬁtﬁ% A ?Ta)??ﬁé S oiotbeRet DRBEF WFSLaiEed erRsitutest iy ar yl
whi ch mayorlzephamaettatiastethbi satt obgrbidtugtiedleofal Kyl het er ocycl e whi ch
may be unsubstituted or substituted

2. Compounds of claim 1 according to formula Il

II

wherein:

A is —C4-C;s branched or un-branched alkyl, which may be un-substituted or substituted, a
—C;3-C7 cycloalkyl which may be un-substituted or substituted;

nis0, 1,2, or3; 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 thereof.

3. Compounds of ¢laim 1 according to formula Il1:

ITI
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n=0, 1, 2, 3, 4, 5, or 6; is a -C3-C7 cycloal kyl which nay be
un-substituted or substituted, a -C4-C7 azacycl oal kyl, which may be
un-substituted or substituted, a -C2-Cl0 bicycl oal kyl which may be
un- subst i {yHée: or substituted, a -C2-Cl0 azabi cycl oal kyl which may be
un-substitute r bstitut ed ryl . which e un-substituted or
aubst i ¢ ut B0 -G HET BPELDEY B iR intea o diedibst 1t vt ed or

substitut BlsCBR.La=0,C-R8, 0, N, S, C=0, S=0 or SO2; R8 is H, a
hal ogen (Rrgherably frhikyi@hls Cal kyl, cyano, or a -Cl-C6 al kyl group
which is unsubstituted or substituted,and which optionally, fornms a
G3-CT cycPAatest (YiesLFis R HIEF OB’ § Hapsith OmBNNED Resfiorg o,
8=0 or SOghar@aceuficaly ssepthple et thoeded to B when Bis -C=., -CRa or N,
and is H, a halogen (preferably F), ORb, a -Cl-C6 branched or
un-branched al kyl, which may be un-substituted or substituted and

whi ch opt i onal FyComRepRas chclam agrcordipg tafgimila Vgroup with Ra, a - C2-C6
branched or un-branched al kenyl, which may be unsubstituted or
substituted, a -C2-C6 branched or un-branched al kynyl, which may be
unsubstituted or substituted, a -C3-Crcycl galkyl which™my be
un-substituted or substituted, an ar§l whjch rfay be un-substituted or
substi tuted, het erocycl e whi ch may[|be u -sugti tuted or

substi tuted, - C2- C7 car hoxyat R s mhay-De’ un-substituted or
substi t ut ed, car boxyary] wh y bd un-substituted or

substi tut ed, car boxyhet ahi ch4Amay be un-substituted or
substi tuted, -Cl1-C7 sul fonyl al kyl which may be un-substituted or
substi tut ed, sul fonyl aryl which may be un-substituted or
substituted or a sul fonyl heteroaryl which may be un-substituted or
substituted .or when Bis -C-R8, Ra and D optionally forma =N-R or
a =N-01Ra group with B, wherein Ra is H or an unsubstituted or

subst i t ut &d¢ TE-Gralid whyich [aokgsubsiiideder unsubstituded, C1- C7 al kyl group

whi ch mayn ke, hornEhe gnamatdititdipB6dapEble Bal hetbst i tut ed or substituted
or a -C2-C7 acyl group which may be un-substituted or substituted; or
a pharmaceutically acceptable salt or pro-drug thereof. 2. Conpounds
of claim 1l accbr@himpgunds of daimui accerding kSTfornwifeeY:ei n: A is - Cl-C6 branched
or un-branched al kyl, which may be un-substituted or substituted, a
-C3-C7 cycl oal kyl which may be un-substituted or substi‘} uted; n is O,
1, 2, or 3; and Bis CGRa, C=0 or O; Rais H O alkyl" or F; and ID

DY YYD

is absent, is Hor OH when Ra is H or al ™is F when Rais F, or
a pharmaceutically acceptable salt tihere R!
/N““ N
o)
\N.-——' A
wherein:

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

R'is H, F, or C+-C4 alkyl,

R%is H, F, CN, a heterocycle which may be substituted or un-substituted or OR?,
R%is H, C;-Cs alkyl which may be substituted or un-substituted, or a pharmaceutically
acceptable salt thereof.

6. Compounds of claim 1 according to formula VI:
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3. Compounds of claim1 according to forrmula IIl1: wherein: Ais a
Cl-C6 al kyl which may be substituted or un-substituted Bis CR3, O
or C0; RBis H F, -CHor alkyl and Dis absent (when Bis 0), is H
or OH when Ra is Nor alkyl, or is F when Rais F, or a
pharmaceutically acceptable salt thereof. 4. Conpounds of claiml
according to formula I'V: IV wherein: Ais a Cl\-ogﬁ al kyf! whi ch may be
substituted or un-substituted, n isgO, 1-““or a pharmaceutically

acceptabl e salt thereof. 5. Conpounds of R according to formula
V.  wherein: N
/ N
o\ |
N/ A

wherein:

A is a C4-Cg alkyl which may be substituted or un-substituted,
Ris H, or C4-C, alkyl, or a pharmaceutically acceptable salt thereof.

7. Compounds of claim 1 according to formula VII;
VII
wherein;

D
o O/
/= X
@]
\N.—-“' Me
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, oris F when R%is F, or a

pharmaceutically acceptable salt thereof.

8. Compounds of claim 1 agcording to formula VIII:

. VI
S 5~
N
/S = N
o
\N/ e

wherein:

B is C—R? 0 or C=0;

R%is H, F, —OH or alkyl and

D is absent (when B is Q), is H or OH when R? is H or alkyl, or is F when R¥is F, or a

pharmaceutically acceptable salt thereof.
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Ais a Cl-C6 al kyl which may be substituted or un-substituted, Rl is
H F, or Cl-C4 alkyl, R is H F, CN, a heterocycle which may be
substituted or un-substituted or OR3, R3is H Cl1-C6 al kyl which may
be substit ut ed9dromppusdsid thitrut @dordog tefopphée faceut i cal |y accept abl e
salt thereof. 6. Conpounds of claim1l according to fornmula VI:
wherein: Ais a Cl-C6 al kyl which may be substituted or
un-substituted, Ris H or ClL-C4 alkyl, or a pharnmaceutical ly
acceptabl e salt thereof. 7. Conpounds of clalnﬁd accd%dlng to fornul a
VII: wherein: is CGRa, 0 or C=0; Re is H \% al kyl and is
absent (when Bis 0), is Hor : H or~at'kytg: or is F when
Ra is F, or a pharnmaceutically {!'t thereof. 8. Conpounds
of claim 1 according } R*

wherein:

A is a C4-Cg alkyl which may be substituted or un-substituted,

R is H, or C4-C, alkyl,

R%is H, or a C4-Cq alkyl which may be substituted or un-substituted,

R%is H, or a C4-Cg alkyl which may be substituted or un-substituted,

R*is H, or a C;-Cg alkyl which may be substituted or un-substituted, or a pharmaceutically

acceptable salt thereof.

10. A cornpound according to claim 1 which is:
N-Cyclohexyl-N-methyl-{2,1,3]-benzoxadiazole-5-carboxamide
N-Cyclopentyl-N-methyl-[2,1 ,3I—benzoxadiazole—S-éarboxam ide
N-(trans-4-Cyanocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-Methyl-N-tetrahydro-2H-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
N-(4-trans-Hydroxycyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide.

11. A compound according to Formula 1X of claim @ which is:
trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyt)(methyl)amino]cyclohexy! N,N-dimethyl glycinate
hydrochloride
trans-4-{(2,1,3-Benzoxadiazol-5-ylcarbonyi)} methyllaminolcyclohexyl L-alaninate
hydrochloride
trans-4-[(2,1,3-Benzoxadiazol-5-ylcarbonyl}(methyl}Jamino]eyclohexy! 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)aminol-1-methylcyclohexyl glycinate
hydrochloride or

trans-4-{(2,1,3-Benzoxadiazol-5-ylcarbonyl)(methyl)amino]cyclohexyl glycinate hydrochloride.

12. A compound according to claim 1 which is:
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VIl wherein: Bis GR3, 0 or C0; RBis H F, -OHor alkyl and is
absent (when Bis 0), is Hor OHwhen Ra is Hor alkyl, or is F when
R8 is F, or a pharnmaceutically acceptable salt thereof. 9. Conpounds

of claimf. Cﬁy@l@@édwlﬂgnétﬁyl-tpf BHeAzdxXdia26feed-QirbbxatidkS @ Cl- C6 al kyl which

b bs | kyl, R2
"oty "or " anh ey ob A Ry B et b db s S e ot 1 1 ut eq. R
is H or B-MthyES- Salr¢{815]00ﬂ=ﬁ R, dlybebmoxaditrsteri-carlpmkamideun- subst i t ut ed, R4

is H or ﬁc%rof;ﬁffr\l xlﬁXthyllM“I Qﬁéﬁﬁ&a%zo‘ﬁé@%érb&éh%‘é or un-substituted, or
a pharmaceut’i cal acce salt thereof 10. A corrpound

accor di ngN tocerwy,{? ’E‘H"%d?zo'e -5-carboxamide
N- Cycl oheMydyelbbenst-[2y1,3){b2nAox3]iaberzaxasaainel e- 5- car boxam de

N- Cycl ope e zol e- 5- car boxam de

N-(trans- Q &'gﬁ%@é Mn %@mﬁ#é}fﬁéﬁé@@ 3] - benzoxadi azol e- 5- car boxa
n de N-(cis-4- Cyanocyclohexyl) -N-methyi-{2,1 3] -benzoxadiazole-5-carboxamide

N-Met hyl - Nkﬂaﬂﬂdtr@/flmdétm?drbpwp@mn& W-bl 231 bedloxRpnsrR ik % ahie 5- car boxam

de N-Meth 0 h d| azpl e- 5- car boxam de
N-(trans- ﬁ(pﬁ% Y)dro 5& ﬁ@ﬁ% iyi%{)%égx@ﬁag"aﬁﬁréfﬂy?xa ©1, 3] - benzoxadi azol
e-5-car boNé‘ﬁeﬁt@éycm -2H-pyran-3- yl) [2,1,3]-benzoxadiazole-5-carboxamide

N(g tr anQ:nids- m@éﬁm%mwramﬁ\lynsrptqrm%[a#zo;ad?éza@%l%%ﬂglh.faé0: e- 5- gar box
am Cﬁ i s N-Ethyl- Njféllrahydro glq%yran-tl y?FZA,g %enz%xadlazole Sntlzé\rt%xar%%dg claim
t r ans- 4- [ §ZydloBxBaheibydel il disdnz&dayibode-Hoarpdratninet hypam no] cycl ohexyl

N, N- di met n%&:ytﬁh)é)glrﬁ@lﬁﬁ r@)ﬁ%fh%ctﬁh%i Fgﬁo% dlaz? 3—?—carb il am nol cycl ohexyl

trans- 4- enzoxadl azol - 5-
L- al ani nap@eﬂvaplmmyb—ﬁ% benzoxadlazo[e-S—carboxam:de

N-Methyl-N-{tetrahydrofuran-2-yimethyi}-[2,1,3}-benzoxadiazole-5-carboxamide
N-Methyl-N-pyridin-3-yl-[2,1,3]-benzoxadiazole-5-carboxamide
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)(methylJamino]piperidine-1-carboxylate
N-Methyl-N-piperidin-4-yl-{2,1,3])-benzoxadiazole-5-carboxamide hydrochloride
N-Methyl-N-(1-methylpiperidin-4-yi)-[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-yiquinoxaline-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-(frans-4-Hydroxy-4-methylcyclohexyl)-[2,1,3]}-benzoxadiazole-5-carboxamide
N-(cis-4-Hydroxy-4-methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide
N-(cis-4-Hydroxy-4-ethylcyclohexyl)-N-methyl-[2,1, 3]-benzoxadiazole-5-carboxamide
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trans-4-[ (2, 1, 3- Benzoxadi azol - 5- yl car bonyl ) ( met hypam no] cycl ohexyl
L-val i nate hydrochl ori de

trans-4-[ (2, 1, 3- Benzoxadi azol - 5-yl car bonyl ) (et hyl ) am no) - 1- et hyl cyc
| ohexyl N:,\If(pmsr@lﬁmxy&e}mlqy@[@l@xwyﬁfrwm&mﬂ-@enzoxadiazole—5-carb0xamide

trans- 4- [ 2eid-4338020% a8k A78bnaRy YN GRIRRAY 3 BB i3 sk Bakmbsdmbdy | cycl
ohexyl gl cmg%e Sydr og%}ﬂgcy de or _ .
trans- 4- [ (3954 BUB&RIdYS gexsiheyiNsBEDYZ il by Ea At Fre S ea Brvare

gl yci nat eNHiyatsecBitSrdndieyl-413drodycgdotpeyipd mededp dispberizoxadlaadiersl whi ch
is: N W%rﬁ’cﬁ%ﬂd@ -N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de

N- (4, 4-Di et hyl cycl ohexyl - N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam
de N Met hvr(éﬂa@p’ﬁmxz'?»ﬁ%a@ty%t%pgh -3 3lhenssrdizroleAotasasaide box ani de
N- Cycl obukyirar¥-améthnlycicbhdxyBIN-fehAgX A g1 ra0d8diBzokas-BaNaEn e

N- | oh 2, -b i - 5= b d o

sealft -8 -carboxamide
(';lre( Ci s- 4- (MANRENGHE QRO BH et SBLMN aidhéxyh 131 3RRNZ0% AL AZOLSp Raff-DOXaM
N- D3- Met h{ ISt FdonyRng YAl pythyr2 4.3y agnzoxpdiarderaraR@aidez ol e- 5- car box

am de N-(trans-4-Aminocyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide

(21,3}
N (Tet r ahydr0x: AT 1, 3] |.azol e- 5- car boxami de
N-(Tetr ahzg@%?’%@’%ﬁcgﬁ?@f %/{)Ilrgra%%fﬂgiaﬂ)gﬁ{z}ég% I ggélcgg’g?aéné(?enoxam de
N- Met hy| - Neiranet3riasyary eyclp by Nametau-2 ). plsbenzanpdigreleLoseaeixanige e- 5- car boxa
m de N-Methyl-N-(3-oxocyclohexyl)-[2,1,3]-benzoxadiazole-5-carboxamide

N A T R g o oo
N- ( Cycl ohbEHidservpycjchrkbe-pthisi2,1,3Bsrserdbxdeb-aabbentidec ar boxani de

N- Benzy| - Ayngatvip b . ' L5 @ i

N- l\/g?ﬁzl - 'NI\ZIM gfﬁ%gxo:egﬁhr gﬁﬂgq@ﬁ%?ﬁ@fggge%%%?gﬁﬂgﬂiadl azol e-5-carbo
xani de” N Eﬁﬂ)’ %’%’PHPWPQDWE{%E?’]S‘%D RYBRRL SR BIEE car boxani de

N- Mot hy| - N(pHedtoyil Bty @2H-bpma-oxidl, Baitieas dxediaroisteabaremide

\- Oyl 0pr QpybohbitaRidi @B BAn AR § 8bckzhhbi-ok. ShahBpRadi azol e-5-carb

oxam de

N Tet r ahydMEY N §rPxpietphydro-REHpyrap-4aii2 i £1-kppevetingole §-oarsominidsenz oxadi a
zol e- 5- CaN-l()Z}HWTiJ)d/ﬁetrahydro—2H-pyran-4-_yl)—N—methyl-{2,1 .3]-benzoxadiazole-5-carboxamide _
er - Butyl ol 02 bl RS0PE3HB88) LSRRI AL ot Pyparm ] i per
N- Met hyl - NeMsitybl i dR Hetaahydrpiran-33y-lh b Bl eatbdiazslees-Garbaxab s ani de

hydr ochl omi2d& Morpholinyl)ethyl-(2,1,3]-benzoxadiazole-5-carboxamide _
N VLY - R R R it Y DR el D288 B bl ooxam
N- ( 1- Acet NHMsihykNiteliahydte-gHpyisndet-feyl, 3)bRnbxBliazberfzaxmtticrilesr 5- car boxam

i de N-Methyl-N-tetrahydro-2H-pyran-4-yimethyl-[2,1,3)-benzoxadiazole-5-carboxamid
N- ( 1- For nyl pi peri di n-4- yl)pyN- meyt hyly- f 21] §T E‘§enzoxad| azof €~ B- car boxam
i de 13. A pharmaceutical composition comprising an effective amount of a compound

N- Met hy| - &dcpriling meeryyf stbibiscmglid pinpevwatioh Witla ey faseltiodly Reazspashazol e- 5
- car boxanaddiive or excipient.

N- Met hyl - N- (t etrahydro- 2H pyran-4-y1)[ 2, 1, 31- benzot hi adi azol e- 5- car bo
xam de 14. The composition according to claim 13 wherein said compound comprises about

N- Met hyl - feCleeRodhiade by weipht Rl ogitigan 2aid caTiehedvity adkxaieishle- 5- car
boxani de comprises abodt 25% to about 95.5% of said composition.

ety v (L BASLE LAY A0 RS TP A s W) iyl Bt oo
N- Met hyl O%— ?% ‘{]?%ﬂl%i'fzgg?xéfnr'daehydr 0- 2H-t hi opyran-4-y1) 42, 1, 3] - benzoxadi

azol e- 5- car boxgrirge q . : o N ] )
N- Bt hy| - Db S RENEE BargbhRan. A 51 dui MOWal i et T BoX A e !+

17. The compound according to claim 10 which is N-(trans-4-Cyanocyclohexyl)-N-
methyl-[2,1,3}-benzoxadiazole-5-carboxamide.

82



18. The conpound according to claim10 which is

N- Met hyl - N-t et r ahydr o- 2H- pyr an- 4-

yl -[2,1, 3] - benzoxadi azol e- 5- car boxam de. 19. The conpound
according to claim 10 which is N Methyl-N-(4-oxocycl ohexyl) -

[ 2, 1, 3] - benzoxagliTag ebRpoens a6BRRAM E8im 10 which is NAthyllREet@RIREYADyran-4-
accor di ngyit[p16]-BdnadxkQia¥dk-6arbsxabidel r ans- 4- Hydr oxy- 4-

nmet hyl cycl ohexyl ) -N-net hyl -[ 2, 1, 3] - benzoxadi azol e- 5- car boxam de.

21. The conpouh@® Tae conphiung atcordirigad orifr010mtiiahhs Ndtethyl-N-(4-oxocyclohexyl)-

N- ( 4- t r anE-"HRldeoneyadiazostesagioxamidet hyl - [ 2, 1, 3] - benzoxadi azol e- 5- car box

am de.
20. The compound according to claim 10 which is N-(frans-4-Hydroxy-4-

methylcyclohexyl)-N-methyl-[2,1,3]-benzoxadiazole-5-carboxamide.

21. The compound according to claim 10 which is N-(4-trans-Hydroxycyclohexyl)-N-
methyl-[2,1,3]-benzoxadiazole-5-carboxamide.
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