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ANTAGONI STS OF THE VANI LLO D RECEPTOR SUBTYPE 1 (VRI)

AND USES THERECOF RELATED APPLI CATI ONS Thi s application
webk@rns2priority to U S. Provisional ApplicatiPCI/B8200H066515

No. 60/792,699, filed April 18, 2006. FIELD OF

| NVENTI ON The present invention relates to

spi rochromane conpounds of forrmula (T), which are

useful for treating disorders caused by or exacerbated

by van|IIO|d receptor type 1 (VRI) act|V|ty The

A T'$ A PEPHAE f

conp03|t|ons contalqhng ﬁﬂ%cﬁf fornula (T) and

net hods for treating several types of pain, bladder

overactivity, and urinary incontinence using said

conpounds and sai d pharmaceutical conpositions.

) FRCILIN NVENTI ON NOC|ceptors are primry

senﬁnr¥ @LJO% s i@ B b liBGLAA malaw@amhtﬂako%mg filed
activa %d by a mnde vari ety of ox?ous stinuli

April HePUMi ng cheni cal, mechanical, thermal, and proton
(pH < 6) nodalltles The Iipophilic vani | | oi d,
capsaicin, activates primary sensory fibers via a

12 ' N surface capsaicin receptor, cloned as

VRIThe pb&it infdnkigélRriBto PABIRINSHE lohRinRior ECRARSIRAE hich Sre uscful
characterized by an injtial burnjng or hot sensation

for geafesiRatcr S PR ST SHEBor Iy ivrlodt reaRir GRSt AR rHEvity- The
pres@flalvg@sh as@map&@ gmrm%uaéalcoﬁ@&a@h@cronamrig\éahp@ndg & formula ()

be nedi ate apsa|C|n I nduce
and 8@@8%?% T35 SGHOPPE gpﬁ?{ e Ogeéﬂﬁgvawﬂaflfl%ﬂnelﬁfOﬂfmeﬂce using
smdbamﬁmnahndH&ﬂmhmm&hemhmagmkaﬁ&mng anti-nociceptive
effects of capsaicin has pronpted the clinical use of
capsa|C|n analogs as anal gesi c agents. Further,
SERARENEI ci n receptor antagonist can

ggce |nflannat|on i nd ced(g%%ggﬁl esi a |nhan ib
KPR FPECEPLOre” & %C“éﬁ ALl §te3ﬁ%36P‘$i‘tC ya
w1dﬁ)faf1&f efMcSiowddtieNli indln@hy eegichin@eddhrad &feﬂna@&ﬁlﬁﬂb@)h MIOK 6)

resi as been shown to ane

R S A ML LR A e
surfakh eapViRlin fe&@@p,tcmhedméfﬂl e@hc @ahdeech! alnti mﬁtka}ﬂﬁmcfaiapsalcm is

or" oXxi ou t
charac?enze an mtlal Q rmn%_?] Sho% enw?rb froﬁc %%ﬁepro? nged CF{CH (P fl aag%esm The
analgralp sanpunnnt aﬁ&IRt)teh@nor\amdldnos dlsughng bt Ihggiategbycd as@cfnﬂecdlced

[ n a n ti.on
desegéuz%té%lsog I%EI ﬁl%c§%g1gor9 gre S.L & Ehgﬁgp qa?ung%ﬁ& bﬁ?ceptg/e
eﬁ%ma@@a@amnaﬁanQMﬁb®edmaﬂyaz@bmneanmmégehaWWEMC&anwafwﬁwn
capsgz%ﬁlﬁg ta'c%y@ilgrd repéf)t&? ertLgQ)gi%t cappeggge 1£ﬂaln%axorglﬁh&lecﬁ: hyﬁ)eralgesia in zénimal

finity of capsal ci
modelac ¥Rt @r‘eprogs 4rnelifcéa@éfc¢d onkﬁélﬁ%asffeaqﬂtsmhlfbenneﬁ/pﬁe dlestbladder.

Capéf&n N aldn@0aRin RS GNANRCl, AREMES incddlindRdiy QJ?ns u‘ff@&ﬁlecuon
menbr anet enper at ure reaches 43C, the channe

into isedddek™ Thus heat can directly gate the channel in the

abs@Ra®R1QfccpibAANBecn THEd £8R5Ri001 R ARG BFnoxkAPSAZERINAG: can be

which is a conEet|t|ve ant agoni st of capsai ci n,
activated in several ways. The receptor channel is activated by capsaicin and other vanilloids and

thus is classified as a ligand-gated ion channel. VR1 receptor activation by capsaicin can be blocked
by the competitive VR1 receptor antagonist, capsazepine. The channel can also be activated by
protons. Under mildly acidic conditions (pH 6-7), the affinity of capsaicin for the receptor is

increased, whereas at pH <0, direct activation of the channel occurs. In addition, when membrane
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bl ocks activation of the channel in response to
capsaicin, acid, or heat. The channel is a nonspecific

W@ ad070z1260nduct or . Bot h extracel | ul ar sodi um aP@I/US2007/066515
cal ciumenter through the channel pore, resulting in
cell menmbrane depol ari zati on. This depol ari zati on
i ncreases neuronal excitability, I eadi ng to action

potential fj r| and trans si o 0Xi 0 ner
tCl’n[i)Cﬁa'SIHF geéchﬁ) 3t ﬁé g(‘é]flﬁlf]g is BWEJT] ”I,ﬁ]ﬁ léeama{ll 16% y gate tﬂe channer the
abscl@PP hlg%a Z"Bﬂid @pkaich 2bdNR, PR PhRIichtier finpaditive amtadogiRChbf tesaicin,
bl l’(el ease | an a tory pepti.des guch as, but not
O M teED ‘l? SHHEL A ATROP tﬁr??fs%@a 1%46ng to enhanced
perihp kiemadl 1s&8ﬁﬁdp%¢1ﬂcﬁfah<ﬂfboﬁcﬁuctdr SBate extizedlelmt s|o§¥1umta}M)calc1um enter

throg h utgg %anneﬁ]i) rggge}%lcéﬂlprrgec ere)atr}lg Irdg]} qgauog r@ﬁi/é; cpal fmzatlon 1rcreases
neuIShzlll dhicesbilof, les@ﬁgsto fagtion @u&nm*sﬁx(ngams a;lnsmocbn cfangkiba)nefve onpulse to
the s 1naJicogja er dm%nraee §8 zgtgon%f p% Rg’r?rgr(l:a canflead RIS S

av noxi ous st mi crl1 ing capsaiCin, eat’,
mﬂaanrdttqr;ephpc@sl syphlas Ehre@ehralmdmalssbsdnﬁ Heotl C@prllealjnganynhanced
IEH@yg*&m§m§m§uggwgghaV|oral i mpai rment and showed no

erences 1 n responses to acute non-noxious thernal

andRepedhane gratpsdhverreoatd dn gretaged ofe “kepchhdmppe lpvkiog the VR1

receg e ]*ygltroﬁghyélol)) 0 &§d1é|o§ angirpncﬂgjtns ﬁ)‘gg\ﬂ bt ﬁ frorn these animals

ensitiv nerve |njur -induced nec i cal

reveplprey Wkedr?b&qﬂ@ﬁeﬁtqumﬂseﬂ%%d/ Y noxfohyes AR lfl@hlé]élk C@EF@OW% and

redu BT BT ARENSIntls V&1 FP ik g aﬂ@&eglé%nseéffb%*vi%mpﬁnphl%én@Qrﬁisz@slzed no
capsai cin, exposure to 'intense heat (50-550C), and

differegioqs dRyrepRYNYE A1 DPHRTHALH Y] n@fé%%ﬂéalfsewléwﬂﬁaatwﬁ@ wild-

typelnfitd adeK R/ adide NisS bkl bi BBw Qfdu&akEnRP8ENE Rervelil@ry-induced
compounds of the present invention are novel gl

mechnfcal g Hieapas ﬂ%ﬁlfaptr?&v Eloyeyep itV e ekt g vaiedsFryiivg o the
noxi6RUSEs O Pl BXPGRLRAL &gosmé o B bd 1Rh 5 0 g@@pmrfaltex REdedelop
VRI') activity, for exanple pain, neuropathic pain,
therggplbeihyreice? foflayine ts swadand ddwintratonpf aragetasn or an

I NFhReBRERLYs HiRERASE: 1dv@[§doﬁ ARRLAT YRIYRELALYER 1ve udility in
bl adder overactivity, urinary incontinence.

g D DESRIPTR KPR bTFlIE“”ION\}’EIQlH’tPOYPqﬁeW i gy 16F example

pamT&u@atAs pMS Qlodyhih, g RQBEact dWigh iSPEGhakibE Bt dnOadid ok @sease,
pended clajns, the follow ng terns have the

mﬂ%Wﬂﬁgﬁwﬁﬁﬁaﬁﬁﬁﬂ?%ﬂ?‘WTﬁ%WW@?Wﬁmﬁwﬁéﬁ?Fmﬂﬁg used herein,
means a straight or branched chain hydrocarbon
DETANED DERRIPTION DITOIAONCBKIDEMS and cont ai ni ng at
I)ﬁkgastf e carbon-carbon doubl e bond forned by the
—i;reﬁ%%églo? two hydrogens. Representative exanpl es of
al k/’emyd:d th]i’(’bﬁihd)d&his bpcifiedtion malt thd appedded clhios, ted foldwyihg terms have the
, 2-nmethyl -2-propenyl, 3-butenyl,
5- hexenyl, 2-heptenyl, 2-nethyl-I|heptenyl,
andﬂetﬂ@thgW”a%ﬁeﬂh@ﬁmmkahhthgasruggﬂah@memWhmméans
cont?im%%q%r?ﬁl@ng ]%carbon NG cggtmgﬂg castl qu Qzﬁggnbcgﬁaog gn&b@ l{(yn(ﬁ] g)n%qed by

carpon atons: epresentati ve exanpl e
the tgin ofitwe endy (Rep@peatapatexdpiistos alkdng! inghgale et are not limited to,
€ P

ethenyl, 2-propenyl, 2-methyl-2-propenyl, 3-butenyl, 4-pentenyl, 5-hexenyl, 2-heptenyl, 2-methyl-1-

fOHOE]H% m amn

heptenyl, and 3-decenyl.
The term "alkyl" as used hetein, means a straight or branched chain hydrocarbon containing
from 1 to 10 carbon atoms. Representative examples of alkyl include, but are not limited to, methyl,

ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-
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ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl,
i so-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
WO b@At21298- net hyl but yl , 3- et hyl hexyl , PCT/US2007/066515
3, 3-di net hyl butyl, 2,2-di nethyl pentyl,
2,3-dinethy|penty|, nheptyl, n-octyl, n-nonyl, and
n-decyl . The term"al kynyl" as used herein, refers to
stra or b d.ch r
R R I B L
1wp¢b@sﬁﬂoﬂ$x¢bmw0ﬂkcarbon trlple bond. Representatlve
Z)ée :tegrﬁl;%aiynql' ksyulggcl helr(flli]rg: lre cqse fo a sgm%}rq or %ta%c fCl cha]lnthy(%bcarbon group
om@mpgﬁbyﬁyb10awdmhmbumyhymmnmaetkgrwmcabm@%yhxasﬂub@u
RepRELELD: 0% A0 oM iKY de HPHP no@hu e eh & dbynyl, 2- 1
CpaprrJlen CXE[{%% th Qyzrlecn “mol ecul ar noi et gfglt E)Cﬁméyn propyny.
3lﬂmwwgéniamﬁﬁmdﬁémﬁ@ﬁentat|ve exanpl es of alkoxy
I nehudem "Q%Xy'az{'s%séa%rel mde J:ll%i ng@ E'soc?%ﬁmed%tegﬁx%pended to the
prop ox; 2- pf Opoxy, ufoxy, t ert- but oxy, pentﬁfox
pareawaolff@ yneigy hrTyed ap epEr #p Repsesenpsivelcheples of alkpegpduds, but
are RRERANA GNPy, ALBLC YOS, B rx o rbua)xy ledr CY sy Coc By Woky, antine
s k}ﬁfzf 5, Bbhpos?, X'YEP Ay
blcycllc aryl or ricyclic aryl is a hydrocarbon
hexyjiqyged ring systen1conta|n|ng zero het er oat om wher ei n
ONerHe kerMOAR" O ustdigerdidl $R6hshipNGS1 drSupda BRRMYryl F OMiByclic aryl. The

bicy I&gg%fg(lg:tc aigy)éllllcoqyg is aéjgdhrg%fl:iolqglbse g?gfesll;fﬁsﬁeerrq &gnomaj]%m?%oc golalo?n
whe&jcdne at ke yl thg E@btpmnga& acﬂﬁéﬂynoealph ezﬁc@ﬂﬂa aryDlE a plit@fl tgefup fused to a

he r.o ar c ary
morBE el RIS B ire = A ¥ st SE o el s e Re e
or atifpi® p]ydﬁtzll geoupy ffh@alld@e;my la bgt]cdlu Pyl f@@d dﬁfmdit&;dyched‘fyelbﬂkyl grbup as
0 he ph icycli
deﬁneg%'srem a O%Oﬁy ‘1% I182HC ?/l grourpyals ?1& d ?ﬁ%ﬁm oir; zénsoen ql uPO
thﬁng@pﬂEM¢$ﬁCm&smhﬁhpakﬁh¢mﬂvbbhypfﬁmomgmxamwamxnmﬂto&w
h u cyGl.i

pareg rg 1ety Ehl%(alg ﬁg t r| 8 acl:a i E:otmasSr;/ < ph e 1&90 ?i tglée E(;ﬁ?yls the tlrlcychc
arylsgfp&perpwdx Highe tph@ylcgr@@ @r Yicsligngs 1idahd trlfmytalryltof ahrewr@er@ﬁnvenﬂon
can Eg]%s@d’sgtﬁggg 4ug%%ﬂéd St r%&ﬂtag)x% eyﬂ%gffg Sk llt’g?lltcﬁlqie Qfit are ot limited to,

epresen ative exa of aryl 1nclude,
anthipgenyla fleorerot, 26y dred Htiodend it R3abliept L -oflepot-Brigden-1-vl, inden-4-yl,
nap@h;?y il V@'B eglt&ah@qﬁapﬂtﬁgyén 1 ;2 134-304 Jasfﬁlry@fobglﬁmhmg«e@ shn |
den-1-yl’ i nden-4-yl, phényl ,
tetrﬂ?il.‘VdGOH’fll,i’13]115{1etrahydronaphthaIen I yI

» 2513 atémt"%;droﬁl%)f d(SIGE‘}QQQﬁ{ﬁ@’I’ RN Hé{emaﬂlgans a monocyclic cycloalkyl or a
tetrahgdrona phthyl .” The term "cycl oal "

bicyelic wrqaglsy kah%m%ycag gdlonbt @.aﬁatu%%h@f%a%%w?% having three to
cigh€dHo@ @tk hndferPhdRi &, i 1xa ﬁl%&d SahdiybyclicTH@oMRAGNAL | ty@lopropyl
y.ar syst e

cycl oal kyl sat ur carb
cyCIWﬂ ﬁ&lqplfﬂ,tg,ecy%l%qe ? gﬁ(‘tl %%t?z bzbjrc} C c? %ﬁa {)125@ bcycloalkyl 1s a fused ring
systdheiRdr@athe mon&xamy&ﬁlkgfmgm@@& el dn6th€r)fﬁdr@@lckcydyaodll{yﬁérb|@ as

cycl opr |, cyecl obut clo
der B SRopry T i SR BT HE ARG s € Gy baigpeon oo
beuhsmathBQGanm@dsmsh@numheﬂebmmqhennﬁ&amyﬁhnﬂydum%hamz

in e .

subséf\légallb% Egri atom ogth’e monoc cq]f c%c?oa@qse ang%fr;]e blchEl (for%tllokgl)s/ (r:elS}i)eétlvely.

cyclhe adrlhaytyslo@lh@ylf he cml@@ﬂld”@s ¢y ¢ hoah, kx}da@ agforfohyelic cycloalkenyl or
a blcp Ehescecq]oalkerp }/ eﬂlte Im% oG cq{% C c?oa}ﬁnﬁ?yyg S% l“}c art?aH;p 1§nts£t¥1rléllge§ d,

g é re Cghnecte g’ % arent nDT
1W¢Dhﬂ®mghganvmsmh@gHﬁU6dbhéC@b@b@wnamdnwoﬁﬁbh@mﬂ The 4-membered
ring %QQ& y&sje OET s e%@!wcl( WC% o@@%eﬂ%@reﬁ’ !rlgél &Ltkrﬁs 1&YE J)rg—:%l lévyd Houble

respectlve
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The term "cycl oal kenyl " or "cycl oal kene" as used

herein, means a nonocyclic cycl oal kenyl or a bicyclic
weywroza2kenyl . The nonocyclic cycl oal kenyl i s BCT/US2007/066515

non-aromatic, partially unsaturated hydrocarbon ring

system having 4, 5, 6, 7 or 8 carbon atons and zero

het eroatom The 4- nenbered ring systens have one
bon(sjs ar{a Vt\%e dougl‘melgoer%ds rmgaﬁsaen% gxpegn% dtW(r) Igrn 4,2 erbge on(!l]sa eepr%srégtamfe
exansgl@toé m@ndsta(xhe cwhelkedyhpoups inclhde butdmu]bhle:d o nydg)butenyl cyclopentenyl,
and 876% CeX%r? Crgchgxa{%llk ntyl 1?f n%zra?onco %?rg %use% rp o}gpeal \xlfh nele the
mon@y;g]lcopépptﬂ@mﬂ fring Jaﬁdecbty@hmjmgqyelwydoa]khlgr@pczy clkfined herein, or another

1KY oS d Ppan fus 18 €Myl

mon%ﬁz o8l Ka%!% | ﬁ{‘; %%s H%f LGRS %F oA %QVJ éX%gp &6 %%1ch 0 o

erern the cyclicC CyC oa eny fuse
cyclonimdyiedlide. beyedrdaltkd o, grloup 548+ t@té‘flﬁq@aafh@ldmen or
octaﬁ}%%ngﬁ{thaﬁgaﬂgﬁ(y Pk 4 F&M ‘f)krggén% eWé m&{o%'fégc cy@%al%?l& ﬁﬁchle bicyclic

herein. Representative exar‘zg es of bi cyc
cyclealkemiait Kesriydsent fryettiga ean spsuRgtrutd %S?‘@emfeé anéz&maéﬁwd to the

pmﬂb é@lgbulzr het & ahydn AnBabkdn NG sboR ShANY HeonARALIRAL 80 enyls and

d|h¥dro pent al ene. The nonocyclic
the W&‘r%&@%&ﬁ’gf SeRAFVEhe bicyclic cycl oal kenyls of the
pr elslemﬂnl'm&mrl"mg@rms bed uasuhsdhd dt est 06 SUbsti t ut ed,

atta e parent nolecul ar
¥ h r a%l a@ﬁ%& i v E%P% & B ACOmRTSP fsrﬁﬂ'éfe ned herein, in which
one, MR AIGYE Fdue, ey 6 saalyk@pinl asonanet &p&ebbﬁmmgerc Representative examples

R AV R s R A S IR i —
chlofﬂ%ﬂﬂic@tﬁ}ﬂfhty]bﬁ;l malﬁeﬁmguor@ﬁlouﬁed her ei n r efers to an
al kl%x Yer@MR Lll(%ﬂ(ﬁfla as usgg flegczelrg r t}grg % argl’alkyl ﬁouﬁtas t(]efone(? hertfm il \azhmh one,

t hree, folr ydroge
two,byrehial f@geﬁv S CRepl‘h&@eg‘th atoms! ereex@m&d lgshalofenh alepradektatxvy examples of

halo%l?;?( I(ljlgé but z}e noE Emlte%tt ro‘fnegqﬁlt 9 ﬂu(g:rgclztl%fq Q! po?nexiyl

uor oet hoxy trifruor omet
IEH@%%@E@WBMﬁMh@hmpéﬁnyb@myd and pentafluoroethoxy The

term). t@ﬂ"'ﬁ%&!ﬁ%he" S HE8E clne ﬁe%r &l &s Io% rg(ﬂloﬁjr kcyﬂetegocycle

roup, i'ned herern, i n one, ) ee
or apigyatic heftgroegle. oThCSIP%OWJ@r@@e}WCéﬁIE)FFBOﬁa%‘f‘EmfrUé{ﬂa‘a@@d Obyarﬂaﬂy
unsalilﬁlltagl%ﬁrocﬁ@&{ SReNMA! éo\é&nﬁ%@ﬂ@i&&le%teﬁ%&%k%&éd fhdhE hH dRup

but are not limted | oromet hyl , 2-fl uoroethyl,
consisgipg @fL%Yg@Wthn ané é‘i"]rfu&f Mogsrcpdie ﬁ% systepprhte exemplified by a 4-membered

ring ¢ %orﬁzmn @red CIIEM(QMH Yhe heldA& tdn€lcBccNBlQ QWG lnﬁrogé?lrand sulfur,;
etero clic" as used herein, refers to a nonocyclic

or 2 fap el oty CPEisFedding cefpinE ot ar By &1 faur br e B oVé*greraﬁ
hetcRBLA% Q&Y&ieﬁenﬂ&d@seﬂk@{éd abomtdatn, o%@&dﬂn@tsﬁiglr Qhd ﬂl@&ﬁtnhaﬁhrlg\étoms

unsaturated drocarbon rjn ntalm
are quEbol froge Hl?e% ?%‘%ﬁ%rﬁn% é?sé)cotfgawﬁ n% b Fng has 0,1 or
2 doaBInBbEIE.I Tig: 0br &Y EBAed MighhOg e @andiosm& f)ddﬁs Mammys@ucc

stens are exenmplified. b ered r

hercfast e e BA C I Bt B ARG, RRgatuife cxamples of
uns®edtetecn ed sﬁsftb@trmred(mgxeﬂtychnhﬁg wgens iaddlesthik fird hot, hnﬁ)tEd a> Bretidinyl,
azepany‘l fazeginy]r]51 7e gg’tdbore)félgn rédllrogl I){IC &ﬁuan‘ﬁlnﬂ 2‘%6%?@ 1rn1dazdhd1ny ree
1sotmazdlepbmdtemdhymﬂstoa@ztowl ﬁspm@lmriyk mlg@hphf@lxyfgélﬂzcﬁm

t.h n e C ... Jhe
oxac%ll’éoltcf?ygl oX (gm?fl ot r;r(gzd)ﬂh g)x CE;FYI %[})Jgrﬁlz le %ﬁ)@ﬂ%gyﬁ@'ﬁggé—;&é@manﬂ,
pyrardling, mgasol@lnyllpsalrohlzﬂ @w@id@ylb@nmdrofﬁné teahgirorgamgber ed
tetraHf(ﬂ(%)yp@yi tQTahy]d’rot}%CIR{ tﬁad%%ﬁ%l?thﬂ&i%ﬁdmytnﬁaz@ﬁ’ﬁ‘yﬂ %a%l)]!icﬁnyl,
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het erocycl e of the present invention can be

unsubstituted or substituted. Representative exanples
w@tooansuhst i t ut ed and susbstituted nonocyclic PEHES2007/066515

systens include, but are not limted to, azetidinyl,

azepanyl, azepinyl, diazepinyl, dioxolanyl, dioxanyl,

dithianyl i m dazol i nyl, inidazolidinyl
thlomor &212 B]TZP d1o¥1fiéth1|orsr18t E(I)laﬁ%flo(lth?ogrllo rIIC aSilg ﬁqropy}gny’l, 1,4-diazepanyl

and leaﬁhyamdytldIhﬁtyiowditxaazrodmonth heZe-r@XCie mefalzco)la phityli/l,group a monocyclic
I din erazin L REL i id
cycloaﬁ( éﬁoup a% é}egrzlgdl }Q:relti a moXochchQ r:}PcE;a gﬂgr E c[ h of a
morpyﬂCthiereehCMd gwtpetTrhathxih@tﬁq;ﬁrwdestoéthe @Irry@r mpgmam ydn be
unst%Jtﬂt@Jﬂgrdsﬁ s%{ﬁédd weprestelgcgé\z% g}Yaq{ i%g Qt &&MEC’ he!ep)cﬁ%g %Bhé Y Lre not
I adl azo |d|ny thiazolin
hrmtpc[}]roalzngzq)dmxﬁy] b@h@@@gylmq@qqt}n%yranyl 2,3-dihydroindolyl, indolizinyl,

tetra %leIQJqQ ?ﬁ QHQ{}%QM&M}@ az({&&&li%{i‘zro?ﬁ&'yﬂ ne di%éé'b &ﬂ)@ 20]hepiyl,

I opyr di azepanyl and hi anyl
Octahs@f@v %tp[épxr@% herghisey bl e Rdtderody cire Oftwé@pxr@% i

Apy R MY he (5 QHRlic @t&r&@a&wﬁ& {h% by Q@érls@yaysl ofgﬁeq%mt%enmn are
defi ned herein, nDnoc%% i.c’ cycl oal’kyl group

conrgeleq fpae H’i’éﬁﬂéinﬁlewéﬁf meicRgHGES Ay éubﬁ‘%ét“é'?l%&a&?l?ﬂ“é’f @ffe%ﬁs atofyig the
monBbyelCllctcoch@d @i OGY Bk REc Rbcréf@csREBEAMYy. IThY @l @Me&RABBMay or

unsubstltuted or substltlﬁed Re resent ati ve exanpl es
may Gt s e e At Bt BEgEr €5 Heictras Ut A Bt TR PER 10
addltl@] tHenzgel @mamﬁg hetb@fyzmpfwgamw or nR@ AZHN-pP}Camy!

- di hydr oi nd 1 i.ndol i zi

€ e PREHr BB RO IR FET A ArS Ry 2 ivelic heteroay

The atoazﬁhicdlyteioﬁ)r[yﬁs ﬁq ﬂﬂ)thﬁﬁl fyfle or six-membered ring where at least one atom is
zab i C y
selec édt r%m t : %rou]% 616% u ?N]Op yr S nld the remaining atoms are carbon. The five
menkbexca hygkrk@vd thdo towhd] 13nds; Adpire Srhoﬂnythberﬂlnnhgs have three double bonds. The
dropyrrol .o no

blcyﬁ thgtF%C lC % réloé; nH,L % ﬁéer%z}r% @%/s's to aﬁ)lll%né/l %Olipéﬁ rené)g% ]ychc ﬁycloalkyl as
defigpd dasteint 2 thpnweyyti¢ oplodkaylcw rdnﬁmtl bdcin,e ndrecyglr fetrrocycle, as defined
here‘H,) J)reaCrH(Ln%EycMe?e&(%rﬁ h ﬁ{%&%&'@nt@t@é e?a%%g l)ft M&%‘% Fes %er i Egteroaryls

rogen atomin he nDnocyc I c heter ocjy .
mchtﬁpwemqt dmhet te{hﬁézgpéhl@gl paagpreehilbetaymidaphil, mnmxe@ezwlyl 6,7-dihydro-
1,3- 081 RRLALO mrﬁwf&ﬁ) mazagtlm%zﬂy% s;raaingﬁgtdaz@?ﬂmwﬁ isoindolyl,

ni trogen or Sul fur heteroatom may or may no
isoxgggiyllisg@enoligyh isqthét elyl orphehpigiond ?ﬁﬁé‘@@lﬂ esvieh priridgmidazolyl, pyridyl,
pyn@%ﬁr@gmhdyp pfrhzﬂgfﬁ pmlyp g)yrmy qeigghnple thurz &ﬁ ohesl,eeh, olyh e

het er herein nonocy
thlach@t’]é]r ETR g,,,z 3é tﬁ’faEXﬂé‘P i é ﬁﬁé‘fl”éffl%‘anzﬂ aﬂdﬁh@ W&‘W@HWEOM Syl
The R@LBIFORMYA thk BicAc BHOOBH &, thd hr¥ar iQentnXadBIBNERE:drd: NG
where at |east one atomis selected fromthe gr

unSUOFHEFS ARchige BInngqtedEs e ReFes moioH T RECY Baeh ﬁwgfu%?mﬁ@lea?%m or
mtrdgaf hoen in dbgohdcydic Meﬁe;dhcr licRgSinav@edivdy. do U(hl:]ltﬁ)nb@ﬂ Bisrpgen
b and the six nenbered d s have t reelgouble
RGOy E T ROt APSEPEIL TErEORBABLUSNILT HepePdr %ﬂmp may ot
mayfusietxtdocd ety hitgoupntaiaingBngcyglor Syt bodkytbcedas
def”f‘h.re]?d hgeterozﬂ(‘)m’a SITJECn ¢ e?nl Ire ersC %Etro al ken l g &Ilr at!)rgse d
hereln, a nonocyciic & BEPCP IO FEFTTAd S HET EPRS
or 'Te Immdb}yi@dxyaikyhels eyed afrylh mdaesmnelﬂ@lrgtrcam aselemahpble,swlmfem
one f)r no%}é/(%!)g%eg a?ogig agl 8 uke% b EHE! R ré/seét?dvli CXﬁHl?)PCS oquydroxyaFkyl

enzot enzoxazo

incliglerbri w1 detiolityd to, béwzw%@ﬂ azoflipkyethgl, Whjdiwdzwpmd, 2,3-dihydroxypentyl
ez DE j.azolyl, furanyl (furyl), imdazolyl,

and%ﬁigggﬁfﬁ%g%?%ﬁpyridinyI, i ndazol yl, indolyl,
i soi ndol yl, isoxazolyl, isoquinolinyl, isothiazolyl,
napht hyri di nyl , oxadi azol yl , oxazol yl,
pyri doi m dazol yl, pyridyl, Byridazinyl, pyri m di nyl,
pyrazi nyl, pyrazolyl, pyrrolyl, quinolinyl, thiazolyl,
thienyl, triazolyl, thiadiazolyl, tetrazolyl,
l,2,3,4-tetrahydro-I, 8-naphthyridin-2-yl, and
5,6,7,8-tetrahydroqui nolin-5-yl.



5

10

15

20

The nonocyclic and the bicyclic heteroaryls of the

present invention can be substituted or unsubstituted,
waew7arredconnected to the parent nol ecul ar noi BEHUS2007/066515

t hrough any substitutable carbon or nitrogen atomin

t he nonocyclic and the bicyclic heteroaryls

respectively In addition, the nitrogen heteroatom may

or,lqla}lcr asgyggern zed, tQ§ nltrogen and the sul fur

at oms TN BE ey’ Aot be oxi di zed. Al so,

t he n|trogen contalnlng rlngs may or may not be
Prdjapiaut e Comgounthel thePmchtleterioat ont' as used herein,
Irl ef k20 yécquJisl ({f ngselgVengéy l%.g e ?Irégarésdl'ﬂg a%neﬁ); (%:12 p roge%(nr&

rox as use ere ns a group,
Replasﬁnde‘fq meddiheragd showminelpe b norfenigd tot sghoenivy di,r2cvgé ﬁ at ons
are substituted by -OH Representative exanpl es of
hydr oxyal kyl include, but are not limted to,
hydr oxynet hyl , 2-hydr oxyeichsate 1 3- hydr oxypr opyl
2,3-dihydroxypenty| and 2-et hyl -4- hydr oxyheptyl . The
term "oxo" as used herein, neang| an 76\group.
Preparation efNgonpounds ofz%h @S I nvention The
conmpounds of & hi's invention c&n be prepared by a
variety of sy Uheti c procedures. (Representative
proceduresxare shown in, but are not I|n1tegxio
schenesrx! Jcrimeb 3. Scheme 1 aRlb (3) (FiijFQ1 efR"BI°
fornulafQZ Mmherein X1, Y, Z, R, R, RZR Al, A2,
A3, MR dre jas dehlned@)n-#e%ﬁu+a (T canthelprepared
as sho%ﬁ heme 1. Anines of forfal ﬂ aﬁ“be
convert ed Mezonpounds of formula (2) red%ﬁiﬁg with
di succi ni ni dyl carbonate in a solvent such 3 but not
limited t& acetonitrile, dichloronethane, gr

t etuahydrahur anwhatin &1, e nper ature f amAabQuA,, ir@ @Mefined in

erature to about 50 0C, for. a P riod of out 2
forw%sca? © BRI A 8RS g hergs bt HERTof eGP aﬁfha\?fswwmd o
comf)@fnﬂllbfafo{nﬂﬂa (@ HyheaadAgRes dQﬁccfrﬂﬁlﬂ}d&aﬂao(ﬁa} inl grsdtv&e sth@s BAGRt
. base. s
i [QPOR AENY R SoEPBTHy Pt RBrh gy hyeieom
temSti@lte @&Sbolabt) cQ@br A fefidd @Abdd 2 hblrNecthiba@t4h yblfro r mam de,

Sgrr%?ﬁ%lodgggg%mggé$g ﬁaéf%gb%gg gucmr%% ﬁﬁ%mmmeo{a
basetsachads,dut 0 0mOE, tof dnsopa)ppleﬂlyladmobr wibrbydmide, hmﬂowertt eucalbg it not

hrmtv\?A1 té)f g;‘lk:i] g]@eégllgoémarg%g szt}fot(,é] %ﬁ% ’ J?(%é ﬁge re orbcag h‘(ZB)j)é%Bmed at
a terferatyg frofA2boudBomMAAnparetc asahqﬁelfﬁoﬁédor npdriod piAbaut(ZThous amabout
24h§ prepared as shown in Schene 2. Conpounds of fornula

5) upon treatment with cyclic ketones of formula

(6), in the presence of a base such as, but not

limted to, pyrrolidine, QrQyides ketones of formula

(7). The
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15

reaction is generally facilitated in a solvent such
as, but not limted to, toluene, at reflux. Ketones of
wWo aroma2 29 7) can be converted to am nes of forPai/ES08)/066515
by (a) treating conpounds of forrmula (7) with
met hoxyl am ne hydrochl ori de and a base such as, but
not limted to, pyridine or triethylamne; and (b)
treating the pr duct of step (a) with a reducing
agent . Ste ‘k§ g@ﬂ@rally condpcted in an alcoholic
2asoIRy@nt Gt b Eed to. . nmethanol, at . e
R roon1tenp rature to Jg RER"for a perloa B%C CCR'™R
1 hour toogggut 10 hBdks” Bxanpl es of the R* v
ote agent u in step pacl ude,—but=not R2b
i Léﬁgto hydrogen and 10% pall a¢tum carbon underN" Y A,
aci dfe conditi on, hydr ogen/ Ranedu- plirgkel , and |ithium Ay oA,
al um num hydri de. Schenme 3 (10) (@) (9)An1nes of As
forgula (12) wherein X1, R, Ry b, A, A3, A4, are as (8)
defi'ned in formula (T) and R101 is al kyl or (RI Rl
b)g- RE wherein RE, q, R and R b are as defined in
f or/mih@ of Tormule & whecipep@r Bdr AR5 haik!, R, KSc Renis®, B, A, Az, As,
c ton f _fornul onhverted to
As &%Sﬁrhe ¥ f%f&? @Ca B ?@a?e\/c\lﬁ(wag%lhoﬁgea%&d%w?t h bronpacetic
acﬂﬁman@ﬂhpéﬁhymaﬁhoswham@kmrWﬂih@mﬁmegenéém@ﬂa@)ma$e
presé}é? Br ASise J%ﬁ asNQk n 'h%&?% IiEmeh(ﬁQ béd%&%g!ohéi%f £drBu® (7). The
sol vent such as, but imted
reacforpis ghﬂ%ﬂﬁ@%%@tdhaﬁ eolveat sue&b@ubut rl@tdlmlqeé trpeluatartesilux.

Conpeiads fQIfrnuiao(ﬁ)rUJIL Be R erte ¥ ROMiLL %?ﬁo%ﬂ& 8% 51 treatlng compounds
phosphorous (111°) oxy chloride and resorC|no

of f%mé% é7ﬁ dish grethepipenieHpydiorderide gpdyhgesuelbivplit ﬁ%félf%‘Fd o, pyndme or
triethy@n{TAL, ﬁm(@Q)eamgltﬂﬁyﬂr@auw& @b (awmk&e@&q oQfent.Or nul @ (10)

can be achi eve , for exa treatnment with an

o PG Y SR Bk PR SR TRl 3 des  methanol
at aﬂoaﬁ\ébrﬂgengfeﬂuﬂe ©UBut 38 ¢C, lBdita pa@Id dflabduk €Bodr@ aolis 10Bours )

triflate or hanesul fopate, in the presence of

bad e BHEN 4 LS BT 1N OER gelupobddss FiFH<E & B hiesen and
10%QallSloe /eabdnyhbirdeidic CarpouNEsrogdh /RakyMicacl (abd )ithBailb@num

Qpnverted to compounds of fornula (12) using the

&action conditions for the conversion of (7) to (8)

as described in Schenme 2.Schdmd® understood that the

schenes described herein are for iIIustrativeOpurposes

and that routine exp@@cinentation, including,

apRr dpr i gt e mani pul gt i d of..t he_sequence he

synxhe c rout®, propeC n of any chemigats

functi'ofidl ity that Bre ﬁoﬁﬁ%onpatlble W th theRme

reactjon conditions and the removal of such pgptecting

group? are included in fhe scope of the invention.

X1

Conpounds of the Present Invention l
NH, Q
1 /A4 R1a
A§A4 R R1b )Ai N R'P
|
o/kﬁf o i oK o X!
R101 R b R101 R18 Rib
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Compounds of the invention can have the fornula (T) as
descri bed herein. Mdre particularly, conpounds of
wo ook 29 T) can i nclude, but are not |imnmted PEI/US2007/066515
conmpounds wherein Y is selected fromthe group
consisting of -S, -S(0O, -S(O2, -0, -N(R7)- or -C(R
| R b)-, rmst preferably -O. The invention incI udes
gg r%ﬁpsld wherem %C%’M aRlAIb)SArﬁNm fr\e dr%Pl féeél ﬁn gormlila
R11'3, alkglror 4R1aRth<eRﬂ nh/aefmt RIQF] R'ngldidrese asoln’qir@dl deroae (Bhéao e pfrepared
asshoan “ﬁiﬁme N A2 is NN A3is CR5; and A4 is CR6, X1
mcan be 1, 2, 3, or 4, and X2 is -
N( I-Q)y@(c@)d&(ﬁekﬂ)of Z)rmulé:(ﬁ)p@lhq dsovoftedt theorhymnedst df Grmal &) alhsotreated
Wltht@&h?(glcétl@ ay\@ LlrﬁihileYhyll &O%Rlﬁe 1h ‘?‘he&l‘(esé’%e bSa IQSC s’ﬁ‘gh 218 Sbu%’hnﬁg(gto

, mcan be

sod114m ha&m\jle )1@21 1;oé-vent s@Fkqu? l)uqncpq@m}t@( t@ - qiq)ne@oxyptthaqesat about room
tem}gegarggrgnpl ated t hat for all the foregoi ng conpounds Rl

a, R b,Ra, R2b,R*, Ry, R5, R6, RA, RB, RER7, Z, R

and-oRparsts a5 fogede f9? el Fatichayith AhoTherqgrEYert chloride and
resofcnl\eﬁmthpﬂe@h&%f hH@&H&Qﬁ% G&EH@QHIBQ&mHbeMhﬁB @6;! s O A

NN A2 is N A3 is CR CRe, is - CRLR

) néfkylaﬂa%af wrpadpel fprmu <1®rcaf3be arlﬁgveﬁ Pié@é%ﬁ‘@ﬂ% BFPEY with
an aB} IS0 b6 HTIESGEAOPOUREIS:id R ik Rg Yol sdeh abutlnSt INited, C, Br,

is N A3 is CR5; and A is CR6, X1 is -( 1 Rl nGL-,
I tr1ﬂat<& 8‘rnm(ﬁ nisulf%nated'n tlao«:. Prespige QA ]Pgée su zﬁ) ltg(t @ ﬁ?ﬁfd &, potassmm
carbGORP@YAHS hygikeded | n the pr esent invention are also

th wWhi

ang Rl Ry 17 b ] ot St b g S e
reac@jn c@ﬂdﬂu&(@ forShe doORrsRIm) o {MNEHB C(s QpKitbd 1S chbrhie 2.5

i R ARLRE B At 0l e, Lohisa9kng, sorpounds. By

expeatnen@@ndl@d@ctmgk@dropmt@ﬂnanpsnlalton dihge priesendf thervy@htic orte,

protectlo ofl aﬁ% lcheggc%fggcngg gpygﬁat are ng%ggih 3{%1@ wlthq(]cdglécﬁi)é cobllaid@ﬁ?‘s and the
rermb"@b cng@ll -PE{RERY fpups aan@th}ded:lamhetﬁeopt opthe Mvedfige. pr esent

BM&Q%M{ P@L&pln (I:_ll ydes conpounds in which Yis O A
INKZ NA% CR; AMAis CR6, X1 is - (CRLR
| b)%mf@]gm@(s Rﬁ_thppqvg)mm cqy Hage the gormgla (Tggydesk@beddrercin. More
parUcMrk’) gr@))M(dU))f i%rmul 9%@&: bﬁ%Leﬁ%@@mltéa e p&n}%ﬁ@c{%%tsrem Yis

i nvention are al so those in O A N, A i
seleqegd fpemn hg gORE conpigrng of ARG S(L-S{(Y2 =@ RIRR @Ibﬂéﬁl “’>C(fm pﬂzferably

-O-! | lﬂle 1nvéﬁt1(|>r§1né}u&:§ C(;ﬂ o@&g it@hibiSy 1s(GR, R A, is N; As is CRS; and Ay is CRS,
i s contenpl ated that for all the

09%1 Hz)ﬂg @W&SZ él or 4 ﬁnbm F@les Fg;npo@j_ds npghmh Yis O,
Ay 136 B NR\Bs CRE R, isZ:Rs l%(]am:(lﬂafab)s @&ardlﬁslca J30&di hddl X2 is -
oSBT R TSy UG L0 RELUAo5 COTPOUNGS {1 WLER X
As id GR5; 40@R ., RIAR ¥ is -@OBRmCaAm debdl, 223, 084, st X%is - The
CR%BESV S}Eﬁ@ﬁ)ﬁ(ﬁ%&ugﬁiﬁ&g@ﬁﬁgﬁﬂ drl.ag h;b%ﬁe heglg'gig %((r%ﬁu s 1S RNga,
R2> IRIRD)RT} RS, RA, RaReDR, X, R23nd Rp a@las descrbadlinXRinh & -

NHILONH 2., Cmpounds, of, Ahe Lavent an,ace aksa, , cr
and and CR4 X' & -CRE:R'XI51, snd 1 GRbE 1R, ) mThe pregcaninbetidny al®,ind@ydes
comBbunds inMEnX2s B ATis N; Az is N; As is CR3; and Ay is CRE, X1 is —(CRER1),GI-, n can
be 1, 2, or 3; and X2 is -NH)C(O)N(H)-Z . Compounds included in the present invention are also

those in which Y is O, A; is N; Az is N; As is CR3; and A4 is CRS, X! is —(CR12R!P), G-, n can be 1, 2,
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(CRAR )g-N(HHC(O N(H)-Z. It is contenplated that for

all the foregoing conpounds R , R b, RR% R2b, R*, Ry,
WORZ207TRBI29RA, RB, RE, R7, Z, R and R are as deseCT/bBm07/066515

claim1l The invention includes compounds in which Y is

O A is N A2is CR4; AB3is N and A is CR6, X1 is

is -(CRl R1 nGl-, and n can be 1, 2 or 3. The

or 3 Kf 155&21 kéqclh Qgﬁ@) 2 tgss o%%gp at that for %é% fﬁfe%(inﬁ% ’m
compamdpRls Rk B2 R R=Br,GH4 R5 AR Ris Rz Zl,\l(RH)tt@l@)aN(als-l)iesaned in claim 1.
Con%o nds of tnhe i ny i on.are t{,l (; 5.
'&Isen.t nv 1nc S com& umds cahn d A1 1s S 1%3 is CRS;
and Agis LRER! Rl—l@RﬁRw)ﬁGbQﬁRMBé’) -land 2 caere Togr 24 Thapxdse)(@nvegugn also

It I that f
RGN IRONIE s caemiagitet o,

CREY)-RECIRR") RBIs IREZRPAd XZis —N(%MORI(HV & - Gemiewds Pedidimhe

presgdt Ay Bbn ar-g Qﬁo HHIVER tV'hQE' Y'l@@l Aﬁd@ﬁ &ZQQROMHQ éRd UMWI@ th\lls
O A N, A2 CR4; N, I's

@”&k’)p((@F@(Rﬁ‘“@) - 1@10@ Rid fﬁéllfb’;(CRgR% W(@l\&%zb & 11CQ§1FCﬂ2’1ath

that f5€11 H@Y@r@éolir%Rorlnﬂﬁllanle‘S REQUPALRAR, G RANGN, R, RS RO.7, /‘}ig and Rb
is NNA2 is 4: A3 is N and A4 is CR6, X1'is - (CRR

areﬁéd@C@eﬁaﬂdmﬁ can be 1 or 2, and X2 is -N(H (O N(H)-Z

@hmamkﬁ 1&fud&s|'&8mp<5h\ﬁ§§1fhlvfh&h arieoah SiONt hpls ER; m W 6hd X, is
s . cf% ORA;A3 i s NandA4 et
o o R R 4R < e 11 Brogn Brlataeighed e ¥

0, A)@-NJ(A;%QCI@) N(li—tN Ad Aluis ars, mo:nl(emlkla;gedl &had 1,003, o8d, hind Eis —

NobSERRTDP OMROURCS Ry FLB UG REb HE B 8 ARON  c

As id mm@mm BITRP Dﬁhsudels1amom®umdls@ (1 3\1\bu4clihd\6(2|1§— O A is N
I la 1 Za
(CRga G—Nrsgi%{)c ﬂ%(ﬁ)?'% %tés cogtemggtegﬁl of all\l fhe Or?glomﬁ (:onﬁ%ﬂurl?(li]jsq% n’h b R

e’ nven
R R-ghrpgoukedRs, Rn, RMleH Rg ing ROareAs ddsgibN inARimm s CR4; A3 is

CR 4. i b . o
5Fhe %zentﬁ es corn ou,gI ﬂ)n%(%%hk{]( %D él is N; n% gg %\3 1%\%, a%ch%; is

CRGJ_ Xf\l@lﬂ HC(BWRé?}n@ ad,nsl@ cpthiosle 2, an Swhhaihveytiprsin@rdap cangpopids APwhich Y

isol § 19§4AZAQ’CR5AQB§} 2BNg INPBGI & 1NJ—(SC§LRlbf of GRHEEBL3 14 and R is

can or 4, an

N(HB@(PqNﬁDﬂ) (ﬁ@)lm(um)i&@ thef lﬂvep@on@mseﬁmsam@dn@%@ G Oris A} P2 is CRY
As léﬁ%né%ﬁg;@\kléf}g 1sCQ@pQU@dSm%2ﬁlbe b, 30eR2%IR20 R, Ry, R4,

R’and R are as described in claim1

(CRRHe N E SRt (Hy- Ky étn% mf?ff@laseé thapfor glHids feenis arraeupds RihRER™

R2> R Ry SGIQRe, R, R, SRBNaE 271 Re LR 2R3 ae%cr%mcﬁnmm i's N X1
is - CR 11RT nG1- and n can be 1

pr é'?%léﬁtVel?“ﬁ(} éﬁ{uﬁﬁr‘fo‘ﬁr’%dﬁ Rebifhess @oﬁﬁbh]nésls o %msé*ﬁ i A
CRS] >sl 1Q<cA1aRlb)§GNcanu)s @%4;, A3 bk $ o@ﬁhemnm ihcFadW, colpolrSs in

iR R s Bt PRl P (R cnbe
or 2J AR amtslmHm(@)l\an tdtﬁif{ﬁuﬂlcﬁ oMk @Renfioh Sre @so Mosd i whlich A2s O, A,

is N zégﬁl é3 1iNI ﬁld%R% Clgngl (CHK’ERM’ GX ]CdilsRlb) p canllgl' org and X2 is —
(CReR)-NH)CO)NH)-Z. Itis contemplated that for all the foregoing compounds Rz, R1b R22,
R2b R= Ry, R4, R¢, Ra, Rz, Rg R7, Z, Reand RP are as described in claim 1.

The invention includes compounds in which Yis O, Ay is N; Az is CR*; As is CR53; and Ay is
N, X! is —(CR!"R!b);,-, and m can be 1, 2, 3, or 4. The invention includes compounds in which Y is
O, A1is N; Az is CR% Az is CR5; and Ay is N, X! is —(CR12R!P),-, m can be 1, 2, 3, or 4, and X2 is —
NH)CO)NH)-Z . Compounds of the invention are also those in which Y is O, A1 is N; Az is CR%
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or 3; and X2 is -(CRRN)g-NNHCONH-Z. It is

contenplated that for all the foregoi ng conpounds R1*,
WORD/IR292b, R-, Ry, G1, R4, R5, RA, RB, RE, R7, PCT/BSNU066515

R are as described in claim1l. The present invention

al so includes conpounds in which Yis O A is N A2

is CR4; A3 is CR5; and A is N, X1 is - (CRRp-GI- 11

ro2. The sen ention al so
As IS)%I({:I%J %c%’%n‘gésug%% Igtl)%m\’/\ﬁl 5% lﬁdr% N A2 is CR4;
(CRRB) A MHICRE]N (70 &t 1N;on)éﬁlpla$d t}(aCRj_ athls fcbggpmg‘g;er@(damdsml {, Rb R22,
apd )

RZM%%)RY %l%SdgA [ ng{ %ﬂég R ﬁh arerasecsle:?bq'lilﬁlvcgl%’%l on are al so

t hdféle prespnvdmvmowalasostn@demompsurlds Awhigh CRAD), AQ isiN§ ACRB;R* Al is
R5J a%d IN4 g@' X R (CI@%E’} d; ljmdq;N(&ﬁ) Gl % %gﬁl_l)%h%pggetnt 1npen‘:1§n Asohcludes
come@md@mhailé@s phét is f\bﬁz ACR%the CfFérae@m ifo\8 é%ﬁp(ﬁﬁ@éb)n@* 0 can
be 1Ri Op}l:?l Q&@%QJ—NH &O N@})LZ Réom nds%ludRi B thfﬁgeseﬁzmveguonare also

are as descrlbed inc he invention
thOSF ﬁlcwluréle‘élsé%ﬁpé@héslsﬁ%‘ vﬂqﬂSc@BS\anrléM @N A 15~<4CREREAD - j nscanbe 1, 2,
ot 3?&1 IS ISN«;}@RI% }e«&?c §)_F§|8@)Fz X idd SncelfiRkd &mmu,th@mgmg an

he invention |Includes conpounds in

cominehR & StoR A .6 B 5 KR TSR S e i ci
1. CR6 X1 |s -(CR 11R1 1n -, mcan be 1, 2, 3, or 4, and

- H) N(H)-Z . Conpounds of_ the invention
2 IR et RSN P PG TAHEILY R D YooK
CR5j d N isa) &1 Ad-(@18-REREG-XR 1R 8)--dp CR cdnlilRY oV 2, Tha adantb@Jeﬂ.tJon also

e PwgruE ?&q?% N Rfhi gﬁ( %{3%%‘# ek %O%gn%l)dﬁnds RLL,

(CRMlb)bGRz%lmtb RRfs, 1Ry 2; dR3 X2 R@N(M(ORBH) RE(Rfipouds incladid nRhe

present 1rlveralé)g %i‘ég rsr% glﬁlg]e n wlnﬁL \?\Iﬁsn%#h%hlﬁs éﬁl‘n kf 13 %%g}x 1%@ f‘l 1s =

(CRNRDAG! -C@l?ﬂ;lb)apd 1Ap4 2j aad QRB —~(CRERY) SN QPQOR))M}_R}_Z 1t)s cn@mplated that

nd n.can be . The pr, Nt Lnyent i on-ak.so
or P 8 SRpBneL T B R P oA A b 2 By o
as dA@iheg ioNjairahd A4 is CR6, X1 is -(CR 11R1l nGl-, n can be

I nC’Ji%e i tl%n 1&ﬁges)§gmg(§ma%%@1%m1 1ZCR3 gpﬂ% %3 g%, and A4 is

|nt e pre ent 1 nvention are al'so ose I n
CRA HOW R Opndah cioche GR35 1 dhioagon iscliges gprebonisiawhich ¥ is

O, A%Rﬁ% 1§ §I A3 iR z;'n;llaémsr@ X1 1@ @ﬁﬁR1E§e 1y cabe prZ ﬁor @de s -
N(HC(ONH-Z i’s cont enpl at ed 't hat

N(Hp@p)l& (18] % h@orpw@mf ﬁl@i 1%\@'8{%”}%0'41%6 ingyhich Y'is O, A1 is CR3; Az is N;
As i\ 8%8@@ Re @&—?Rlalﬂsm RCan RA, 2 BByr REdRG.is £, R and R

are as described in ¢laiml. The Present i nvention al so
(CR{RRNIBELORS R Gu s canrrmphicd fhayicr all gy fosgeoing copppundgR'y, R™.R>,
R2b, Ilﬁdi:}{)yﬁlﬁéjk-és%!(\lgi %QSNAQ .Rﬁzgl@% are)ﬁél-%é.s&fe& LRER 1
;.an can be e. present
Frea Brgol e e BT AS T TR 7 G B Hy s is

and IASls CR3 X1 A2 (CT52 /N, GA3 ahdsn Mp bam@, &B. e GRGnt Kilentisir also includes
compounds in which Y is O, A; is CR3; Az is N; Az is N; and A4 is CRS, X! is —(CR"*R'%),G!-, n can
be 1, 2, or 3; and X2 is -NH)C(O)NH)-Z . Compounds included in the present invention are also
those in which Y is O, Ay is CR3; Az is N; Az is N; and A4 is CRS, X! is —(CR12R!P), G-, n can be 1, 2,
or 3; and X2 is —(CReRM)-NH)C(O)NH)-Z. Itis contemplated that for all the foregoing
compounds Rz, R R% R? R= Ry,GG1, R3, RS, Ra, Rp, Re,R7, Z, Re and RP are as described in claim
1.

10



10

15

20

25

30

35

(CRL RIb)p-Gl-C(RL R1Ib)-; pis 1 or 2; and X2 is
-N(H C(O N(H)-Z . Conpounds included in the present

WO posen2i2zen are al so those in which Y is O A i BCURR007A®6515
is N A3is N and A is CR6, X1 is - (CRL R
I b)p-Gl-C(R>RIb)-; pis 1 or 2; and X2 is -(CR gR
)A-N(HC(ON(H) -Z. It is conterrplated that for all the

A, Rt o 9 e T Pl Bl v R oo
and Ay is TRE X! mpvEOR! FRj*r)p GHCM@}& a0 lpfpauhsBdTSonZn T\hhpl@fh:nt\dnveSU@, also
A3 i$:.CR% . \ 15 (CR
o5 PR Mo LA Rt s 0 03
(CRYPRYE)b- @d@@@étm)p srids 21' and whise N G(QNDD-Ai. CiOlSlp@R@S nPuged if\the

presé‘?? 1dv§nu§ﬁ§re a@g %oéé‘lm IW%JC!}IY 13% A Ss ClQSCB 1|s A3b1)s EG andrrAﬁ@@RGbgl is —
4, is - NCHCON . Conpounds

(CRB]F% ﬁécxmwé'm P @ﬁ %ﬁ@ﬂéP%@ —(%Eléq N@W)NK]H)YZ i & is@ontpapplptgd that
for a% fA%g(Bﬁg Mmp&%ﬁdg ﬁ”clBBR%q{Bq{ M‘ (f’rlSR3l\k6 f&]- RIB SRE ({CQ Rz and RP are

C m can , ., or 4, and X2'is -

anRht)‘%ﬁdN(qLﬂ@éO) N(H) Z. It is contenplated that for al |

therhfegrveqehﬂglugerzee as RwhicRvs 82%0 i8R2R3; R is Ry A, RIR5;RBd A is
and R are as descri bed inclaiml

N, Xﬂ*ﬁe <%1%1e1§‘am aqdﬁ%%ﬁltbie o 4166 THCPUIEY B BtsbRps 9 iMaiehY is

O, AYlg @{30\2 1AN Aﬁs @Ri%andA@ id 1§, Wis AERF?-%)QR& ca@B&h, A3 84, Bad Xlis —
n can )

2, or 3, The .
NGRS A e ok SRS T i S h it A A N
Az id GRIQnd AL isi DS, }@R&(@@a}vem Nin cA3bd 15 2,CR5: 4, &ﬁl@(zl}él-—l s N Xlis

RN 72 CORpoaRaLF s PLel e ne T atdie M
R2b ]RXl;Rl ant R5ORIA &E GKEa]USﬁ RhoS &R hid andsatbedinichind] Al is CR3; A2
is N Xl is.- GL-,..Nn, .
C an h6 greient Jéwentloﬂ 9\-)150 1ncl®e§&)rr}p§uqdzs( a:\yz}aﬁl &c g’%, :}%1 %‘Clg,% igN; Az is
CR%)aqd NG HINCEO)s N(((H)MRZD)HG% andsn @olht efpbratt dile phait ifromdal dlsotifdides
mhQ I OuWn; W2 1 ¢ 1 ’ ncan
0 E&%mg%gﬁ%&h%q 9% glnlg% R ar ies N?é ’ e%é criD eg%llslﬁéxc lﬁ% )
be 1p% esBntd theNtH)@ﬁ))éfl(fé)eZ i Gohrededs e@xﬂp@mﬁdﬁsprﬁsqet\meettpn‘ﬁre also
thos!e f v@ne&a’% is IOSA1 é R3 1s I§ PN1s dg ajnﬁ CE%E ~ah ((’;féﬂl{;_ﬁned\’ll, rPgln be 1,2,

; can .
ot 3mﬂé§éﬁt (@Rﬁﬂ@ﬂN@Bﬁ(@Nﬁf@ Z nPs Ilswe’etsmeletni)@letrfdlsaﬂi the fntrizeing Y

compoun A 1 3 a re e ed\ im
e

Cbnpounds included in the present i nvention are also

t hq?h@ ie@enm'v&llaon aléoﬁnc@deﬂorﬂ R wildh ¥ 8 CNPA% GK3 A;REN% is
Xl i S- R IDb)- is 1 or 2;

CRS%@ AX? N, Klis Ué?ﬁ)p)% (R%Eﬁ(&,@)ﬂ%(} e be 1 qrtZ T e present invention also

inch@eNdo At edvitidhat is on, aldrs, tA;e N.oGegatsng, lmnmynds R1*,
RA. RB, RE, R7

xR, BRUBRE o S B St B P PRy
pres&® RO Sre!ars]o WatGh wiich § 1D, Alis C&; CR3NAR; is SRER4 js MAX! iss-
(CRlIﬂ\{{lb)g&q—C%ﬂRllg—; pis 1 or 2; and X2 is —(CReRD)-NH)C(O)NH)-Z. It is contemplated that
for all the foregoing compounds Rla, R1b R22 R2b Rx Ry, G!, R3, R%, Ra, Rs, Re R7, Z, Rgand Rh are
as desctibed in claim 1.

The invention includes compounds in which Yis O, Ay is CR3; Az is CR% Asis N; and A4 is
N, X! is —(CR""R!b);,-, and m can be 1, 2, 3, or 4. The invention includes compounds in which Y is
O, A1 is CR3; Az is CR% Asis N;and Ay is N, X! is —(CR12R!P),-, m can be 1, 2, 3, or 4, and X2 is —
NHEH)C(O)NH)-Z . Compounds of the invention are also those in which Y is O, Ay is CR3; Az is
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30

N, X1 is-(CR Rbym, and mcan be 1, 2, 3, or 4. The

i nvention includes conpounds in which Yis O A is
WERB7A21208 CR4; A3 is N and A is N, X1 is - (BR/US2007/066515

Rib)m, mcan be 1, 2, 3, or 4, and X2 is -

N(H C(ONH)-Z . Conpounds of the invention are al so

those in which Yis QA is CR3;A2 isCR4; A3 is N and

CR4 nsds QaHHAMS%%QIS(R@U%(R%D%?%j%(% ;&4b%nd 2 3, or 4,

(CRgpdEmsl@Meth)-Zhatis tc@ren@lalted tthe fok @lt @g 6irerging orpoundisR 'RR T, R,
RZbﬂRyg,éF@/@\R%b 7(? nf Rh_ﬁg]:aé 1BR Ry Z, Rand Rare

sciibed I'n resent | nventl on al so
i nclhg gesenconpounds 1n¢hudnh¢ompomdsgl @hichAY isi(E ACRIRIAR i @R As is

N; a%ﬂa is &SXl R gRM%RgG arfd% J\lﬂ 3(11 2I & 37 ﬁ“@r}s]emnv]engonrh% includes

n ¢an he ‘present invention also
Compﬂ@ﬁﬂ@e‘éﬂ@éfrﬁp Buhds CRﬁ A\Aths ks ¥ GRS; agl AAs N, &' GRE:BAR )65y can

be 1A2?’ of 3 aig‘;Rﬁzi 1_s aﬂégé@N%H)l\k &nﬂo%nds(lwldl&ﬂh%gsemt i@ aReuso

is -N O N(H) ounds

thos ﬁlcwfuré%ls i“h At KéERpresdrt’ Aanwrﬂnrlé\mlsé\l & sﬂé%leR%%é |rhcan be 1,2,

or ISY 18 n a O T n
3%&&% | é@I_&R'&Nﬁ%@N@?’Zﬁ% i tg% téﬁthbﬁf J(;Lru tg@@aegé

compignl KR R G \KOH) POz Re- ) 5 cbrs Rpiral<ehiat i
1. for all the foregoi ng conpounds Rl11l, Rl
b %2h, R-, Ry : , RA, RB, RE R7
ETHEE BF Y ?%ﬂ@rdé% THEOURE P ER: r‘we% fgﬁs CR% As s

N; aadi 80is Nyl igdgszlmammsmb)q awdnp €dn bY 1168 2. OTheAirest® iR jon ARo

. is CR4; A nd A4 is. N XL.is - (CRK -GL- 11
inefoBs S e D s Rl bR B RS R
(CRiaRﬂe)L GdES{ tmtmop urldfs 2j dnd whisc N(Pf)d(@)MZH)-Ai. Comp@iR3s iBudcd in the
preant rSventlon are aJ\I Ci those 15 whl]\!h g 15& PE is N[\‘%ﬁﬁl @&N?E@ﬁ’%4-l&& 15_
(CRFDpGu-ﬁdS”leb udezd 2§ alnd Xhs —MIEB%N(PDﬁ@N(IH)eZI hiseoatkgplated that
or a hoesorei nV\é?)ianY .§ ﬁl 2lj (4D 4i 3. R . .S .n are
for RS Srel P DB figh Bt RE LR B R kS 7R gt

as d@cribgdigh Jnils - (CR gR )g-N(HHC(ON(H)-Z. It is

Co”lg% %?—:'se% %QenEQf%so 19!1ud% lodp'a@ndf 9{\9}984 ‘P‘Q c%%”ﬁ%%d% AR A is

CRyzd ARISERE Mié ﬂ@%léﬁf“i’)be@dlﬂmcz'@lbauﬁ 3.0t ’Fh@hq)lrl@ﬁéﬂﬂﬂtmdudes
combé%@@ﬂﬂu%ﬁh@* i$0. kg NUQ% CRO'XQR?T@A%@ R, WiRE K1 X ISRIRHA m can

N, A2 CR4; A3 CR5; 4 1s CR6, X1 is -(
be 1121 Ror frand e BN (HiCéQ}N(Hézl Campogndsef thg invigien gy tiogrin which

Y is U‘]Qll H@@%g fé@m%%‘:@{“ a‘ﬂd‘!‘\plscdké \5(“153—(@?\13 ol B bébi22|3sor4 and X2
is -(CR 11R1 In -

is (85%%‘% g(@C(@)N@ on |1t 1ﬂconéﬁw1a§@§ tlilaé forN{ 1y ETEPe F;Bm]z)unds Rla
R1> 0 RPQUIRA R0, Hohie,, RNE N BNR&IHE RBK:S Bs &e@@i%@d 1hrala1whi ch 'Y

I S @gseillt %ic!}lltlon soI 1gch%§s4 comAp%urlldg 1nC%nch S?m O, A1 1s|l\‘? Azis CR4)% is
CR5, and Aqis CRO, X1 is —(CR12R™),G1-, and n can be 1, 2, or 3. The present invention also
includes compounds in which Y is O, A; is N; Az is CR% As is CR5; and A4 is CRS, X! is —

(CR12R'P), G-, n can be 1, 2, or 3; and X2 is -NH)C(O)N(H)-Z . Compounds included in the
present invention are also those in which Y is O, A1 is N; Az is CR%; A3 is CR5; and A4 is CRS, X! is —
(CRIR1P),G1-, n can be 1, 2, or 3; and X2 is —(CReR®)-NH)C(O)N(H)-Z. Itis contemplated that
for all the foregoing compounds Rla, R1b R22 R2b Rx Ry,GG!, R*, R5, RS, Ra, Rp, Re,R7, Z, Re and Rh

are as described in claim 1.
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In -, mcan be 1, 2, 3, or 4, and X2 is -(CR
RhN)g-N(HHC(ONH)-Z. It is contenplated that for all
w0 b@7fizregoi ng conpounds R11l, R b, RR1, R2b, R*PEyUSHRA7/066515
R5, R6, RA, RB, RE,R7, Z, R and R are as described in
claim1l The present invention also includes conpounds
in whi ch Yis O A is N A2 is CR4 A3 is CR5; and A4
giesernte gnef% t101|§ ﬁ\?} elﬁ ]hiﬁéesn coa poun s1ri eSISC OU H é‘isi%r%{“;o L{g is
RSWﬂﬂ féslans‘{CRl6 SXI@,— (PR R'Y,-N!-BRRE)- (}Rd,p/kan bl @R5;Thapd@scAdinia@tion also

Xl i S W I <3 _and X2
includes™copy ‘)ﬁ%wé% % 5% {; | nc e%ftag Cﬁf fie™ present
(CRia]hl@eﬁfﬁdﬁﬂlﬁkﬁep allso Ziahégélsl N(W@(@}N(M) -¥s COnpAinds mclplcA2n the

pres@:rﬁ 1n9§1“£1’o€‘§re aﬁo giR?c' in @v!ﬂgh ’9‘45 bSA q’ﬁ@ AZ)Q'CR A; is thlP]' F'% QMT 5 —

n can 2, 3; X2 is -(CR q-
(CR](“IW)@@GPW%% Zp lsIltOr Qeﬁﬂé éﬁtﬁeﬁﬁcﬂg&lﬂeﬁ(}{)ﬁ Q)Nﬁf@rz alt Is copyemplated that
for &il%&ggg&%&@%@ 48 Rl B p-lhe REMZRNU Gl R, B R, RBBW Re

R and R are as déséribed in cfaim
arc 2 dqyEbe ited@Atl i nvention al so i ncl udes conmpounds in

Wnn@lla m‘éem@n%a&s cbl% Nind &3 wheh OR4O, Adis C83; GRRN; ANE A4 1h$ A, is
p-Gl- C(R>R b)-; and can be 1 or

(CRR
CRoX! 1@rﬁ@Rb$@seﬁftd fPﬁ%Pe‘?‘?tlr%ﬁ Alts dhi MEtierecledpetinyadsiipwhich Yis
O, AMu@h Nzlm B is @Rs; il Dis A2, XKSis GRAIRAZ - inScallBO 1, 24 ok §, and X2 is —

N0 N g R e s B B a0k e

As irEseata, isroreiioNCRrR YA, Sat BOse, 3, Br WMahdkeiy-is O Al IS

or iy N oot &St §r TR oS copleihal rre,

R g N HOCORNRED RZR7, P RE snddiontemplsattedictdhat 1 or al | the
["SAR00 SOMRANES, Ry B TR BB By B B

CR5rdnéiAms ];;R6 , Fés OV e D)i@n andie bandbe , 20 onf Oltha gheesdoninvuniiohaly

5 and JAdi X1
1ncludes co &unﬂf i \x%?fl 'Y A? r[?]l ga%rl]{ @é is 5%R5 .1s (fﬁfl,gg@s -
(CRPlﬁV)e@nlt [ mmmlbn d:J e ar@b?ﬁsp@th‘i@@CGQ)N@ﬁ% thﬂlHOan@,inCAided ig the

presWOh FreMso ﬁ‘%s i W%Y 88 dA A$4CR3S A2 % 2A|3)% C?{g} aid £Rs CRe, X1is —

, mcan 3, or 4, an

(CRIREHE(-0) MO Hy 1.2, or i:@rrﬁo%@mngﬁW@mﬁMﬂm’Zo At ine@tcaipiesd that
for atlllgl%sfgre (ﬁﬁé’\‘%&%gunﬁs Rﬁ IQ? R?’AlRZkl & RCBB Rga{“ I@ %R@% l l@ gRﬁg and Rk

IS - , mcan 3, or
are%desammdxzdal@l (CR Rh)q N(H)C(O)N(H) Z. It is

COﬂIth% Lat ﬁdenh&ams&%uc@& &ontph@ndfsqrmai Vg 5 MALAS iR, A is
% R2b, RE ,R7, Z, R

CRGHE RO AT Y o8 gHDEBHCITT BT i (5egahpreient venton o

mcldd@s\/c% b@ﬂsﬁlv&ﬁ’chlﬁnféb-l@?§ amnmquﬁ id CRWRIEORYXT §-O, Al
nd A4 |s

IS (CR
(CR1 le_-éﬂ_Gl é{l}{lﬂR“’énHlsH g ﬁmgé@ —%I( )&KO@(H)I— e Brrng%@éi 1ncluded in the

preséd R ALHo0 Bre@lss tobd16 kvide S iCONMPAUORFS Al I8 N € URY Al & (B, Ylis —

(CRlﬁlb)C@Cﬁgr]iklb aﬁl 156§)§ an%gggr ((g{l %&%@L&;(@%?H) 2(13 18 contergl ated that
for ol N{eHPp LD INOHpozhds RClepRPeL mASR=Rn b URFeRP, RNORE IR Re R7, Z, Reand Rb
are as described in claim 1.

The invention includes compounds in which Yis O, Ay is CR3; Az is CR% Asis N; and A4 is
CRS, X! is —(CR12R"P),-, and m can be 1, 2, 3, or 4. The invention includes compounds in which Y is
O, A1is CR3; Az is CR% Asis N; and A4 is CR6, X! is —(CR'2RP)-, m can be 1, 2, 3, or 4, and X2 is —
NH)CONH)-Z . Compounds of the invention ate also those in which Y is O, A; is CR3; Az is
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present invention are also those in which Yis QA is

CR3; A2 is N A3is CR5; and Md is CR6, X1 is- (CR11R1
waahiiznican be 1, 2, or 3; and X2 is -(CR gR PF/NS2007/066515

(HC(ONH-Z 1t is contenplated that for all the

foregoi ng conmpounds R1*, R b, RR¥%R2 Ry Gl, R3, R5, R6,

RA, RB RE R7, Z, R and R are as described in claim1l.

N nt dgavgntiop, al.so incl u COoJTpO ds i n which
R R e R A SRR 1§ R,
(CRERD) MH}C((@N@:D -R1 Ips Esb+e@pRicd Riabjor pll s ﬂjf@omg oty ufidsdt's, B15,R2,

a resgnt, Lnventi gnal hincI e u ds i n which
ren 16 PSR IR, 3 R 5 MR SR B S

is -Th(e CRsdRt 'pwc@]_i@n |6 i)l(;lude:pcdng)orlnd@ fn \2h1c}~aY|d Q(Zn isgCR3; Az is CR4; Asis
N; an(!l\lgl_ps %Q)XN(S }%C%ﬂng@ npr%quﬁ bé: n CZ' ﬁfcge q“h% Bregegﬁmpcrng&?psto includes

| nventl on ar hose I n
compguridsinnhichd i ©. SRS CRA A i @m@a R ap@mls@@% R-CRIR .G

can O a ISR O O S TCSC 11 tion are
ixgb %( I(—Pi)% 9&1&1 N(ﬁ)C(@)p@(IH% %C %n?% n%da?lglgdcé% In$ Foé 9§| Qéﬁt

alSOFImS@thﬁ cl?) un R’ R1s CRRIY SRSB0m B4 1R€RP3X1 is CR'ES)s GF‘QS n can
be 1R§or Rhnd RBs - RRaR/.N ZI)C(B)I@(H# zR 184 %orﬁén];%@&i%dt B&d1 bR foregoing

claim 1. The invention includes npounds i n which
compaundy RigR1RE:, BER=RHGH, &7, BRARS, BagRy. %‘EW %n%g apd Rp yre epyfserifad in
chiths- (CRI Rib)m, and mcan be 1, 2, 3, or 4. The

ko e U0gs COTpountS i YA 5 R olladisang s
N; a1 Az is CRY, CAR J@ﬁ{lél&lb)@(.}l GR“AM)-nd dlagh 62 drI. The present invention also

ou of e, i.nvent.i re al so
oL AN Do (TR oL e, wenti og, are alse
(CRMb)L s;l CRB:R ' p lsS or GRd K1 RINIA)(Q)NTHE- 2N Cbﬁpdunds?mclﬁdedﬁxf the
presedt 11}V6nt101[ﬁ alieea[(sao fhl'? G0 ]Wﬁhg ¢ 1%\&}_}%}% %r e@oCE A& 18 ﬁ Ay is CRS 1s -

or al onpounds
(CRWlb)bGRE%lm”ﬁh Rfs 1Ry 2; aRfXZR —RE=RRAN (HRB((RE (HRVZ. I js CEhtatnplatRi that
ora TCo0 Sc%%l ouns n 2 PELRERS yept gand R
for AE fﬁgé‘%? R ﬁﬁé'RJR\T}D%P%ﬁﬂR% th%%J AR

I nC ounds i n whi ch
MeﬁﬁMWHM@n1®wN1 and A4 is CR6, X1 is -(CR11Rl 1) nGl-,

ot mchudesTompoun 1elsyn|ms5an4
ﬁa{hpﬁqﬂm %o p& g%mmhwm ER %%%A%LS& dA

. |nc es conpounds Yis O
is NCRAs AGRI*B' N, azghig) cawdbei 12,BR8 4. Xhe 1ngen.tlerchlgq_€R¢r_orﬁm:nds igwhich Y is
o, mmbeAzls CR% A f),g CRs: 12N, 12@ Lsis = NRERG( ONGRbe £ 2; 3, or 4, and X2 is -

ounds i ncl ud ed in the present i'nvention are al SO
N<Ht>¢( D whpeppuyds & e inygptiGngrqeg; thoaping vehiqhRais Oagi s §RA is
R4émds éws An% AGRON, %lsi @Rmr(l@R AqJeE{éLbéw@ 3, oW, mm_ 1, 2, or

IS-

<CRgé‘dn%\1éﬂ>&<‘8}1\é<H> th éttls ?%ﬁﬂ’&lafedf}ﬁlé F 61} éH%ﬁf%@m& 6?1%1‘}%51‘1?% R,

R2b IRIRY *R3 R%O/B-ZRA Rs ,@R@ REGhd R¥4se aRBescrfAd inRIaBn 1RE, R7, Z, R

and R are as described in claim1.
df he present invention also includes compounds in which Y is O, Ay is CR3; Az is CR#; As is

CR3; and Aqis N, X! is —(CR'“R1P),G'-, and n can be 1, 2, or 3. The present invention also includes
compounds in which Y is O, A; is CR3; Az is CR#; As is CR% and A4 is N, X! is —(CR12R1%),G1-, n
can be 1, 2, or 3; and X2 is -N(H)C(O)NH)-Z . Compounds included in the present invention are
also those in which Y is O, Aj is CR3; Az is CR%; A3 is CR5; and A4 is N, X! is —(CR12R™),G!-, n can
be 1, 2, or 3; and X2 is —(CReR")-NH)C(O)NH)-Z. It is contemplated that for all the foregoing
compounds Rz, R R2 R R= Ry,G1, R3, R%, R5, Ra, Rs, Rg,R7, Z, Re and RP are as described in

claim 1.
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The present invention also includes conpounds in which

Yis O A is CR3; A2 is CR4;A3is N, and A4 is CRG,
WX200782129{ CR R p-GL- 11 )-; and p can be 1 or PCT/URM®07/066515

present invention also includes conmpounds in which Y

iIs O A is CR3;A2 is CR4; A3is N Adis CR6, X1 is -

(CRlRIb)pGlC(RlRIb) plslor2 and X2 is

- N(Tlﬂ) qesgn't\lgu'_QHUO also 1 éj co(rjns ou nd(s: dlﬁ,cql Y 18 (SS 1sQ{R§S%F1%CR4 Asis

i nventi on are |
CR3ARd iAs is CRA! 1sA3:R1§{“1)1L G A@(Rllﬂglbﬁ%d p)(il bedl-or @CIRELC IRedent 1nvent10n also

, - Gl- 1 R.l b)- N
mdt}%{%%f%dgwg%h-@s G ¢ PISISC% cg)An C}g1 A segRsxﬁ4 't §\If %(rlsal I the

(CREReGOCHR) Reonpourds; R4 X2 isRN (ﬂj)(]@}wegbz REoRpoundilinclRB:d in the
presgﬁ 1HVBQ1’OH Bf%"alsgﬁrosﬁﬁwhﬁle 1SZ® LBl 1@@1@3 LBz 1@6%4 % IS%C& 1pRIXm -

l'aim 1. The invention includes ¢onpounds in
(CRYFRPEG-A(RRSY)-ORB; 1AL 2j 254 BRi:—(RSRD SN ERGO)fd)-Adlt IISSCONCmP(&th that

for IR0l cobBlinds RN IRE XD 0%y k31, , R3R5, RL, K- RIRE 7, Reand R
i nvention includes compounds’in which Y i’s O A is
arc sgpgezdiingclatRd: A3 is CR5; and A4 is N, X1 is -(CR 11R1

1n The idVGRR 1rQﬁldéls,c01%pou%ds Avhftn YANO, X2s CR3; A is CRY As is CR5 and Ay
ounds of the invention are als

is Cl%‘h%slé <1)$ mmcﬁﬂd{ml <an by 1. A3, pigt GRg inKontieg ingirges Cﬂepwdm@m“
is OaRds &b, hsis NR+; X1 isi(R5; aﬁm 1 LRE, xVis, _<<mlqa») b[alsh aer X23s — Of

N<H&%<§1§§d¥5?%ti%ﬂﬁohédﬁcﬁggﬁgd% %@Qﬁ@gg# kb e ﬁrg ﬂ@aﬁlﬁm@ iRy A is

CRaa,zébgRZ% iR2Rs; gi’fd, Ryis CR3X! 1R4QC|RRﬁlb)mieA_;r1rs] B> iRENRIC(IN(HB-Z, and Z

an ar esc I N, Clalm e resent

s s e IS G S e A E A i R pgtogdenyl

hetet(ﬁyc@%teré&Zyl hisd @R@m&m cﬁcmﬁ 1ncﬁ]5Hﬂ1dMy hﬁsuN,utu}éH dr Subs{t@RA with 1,
esent

2,3 of ZB]flb%tLtl}ents (s;']fected ?roml tﬂed%roup conslsoulrj%I 8fSOXIOha]k\X)h IhC?’] ﬁvpﬁ gﬁ IXIOZ -CN,

I nventli on al sO I nC
O1, Sk @ROyABivs, SRA ABTiigo RS lahd GAdylsl, KOXT1i-6 (/0GR

o BT tnef ST ey
SOAEHRON-SEP)EN@kge Rehvod eCiRi Rt eh BeefegblQ/ iy leShC@@» most
prefé%ol} l§ete%€l'yl nfqb }grgfergg? md%%l é)%urm’s ofhe %n%eﬁd&gg% %ﬂ%lgqlose in

is -
Wh@rﬂj @QDﬁN& Q}E 22 iSIGRY A okt m% + &t @, X hatCR Gy el thitlhend X2 is —

f ] 'po n ae ao rédompro n 1ﬂ452ﬂ
SO By b SRR G B g P Pl
R Rep i By B, FHES o 85wt R ﬁv%%%ﬂflégﬁafala%i‘ﬁ?ﬂﬁécl iggleign bonpounds

I n MH&&U& a@m@fs Binp &@dﬁﬁ%ﬁmﬁ?{ it s, &R@CRA@&Z ls®RCRD s @dhing A,

6 IS ,R is é & C%N )-; and can be
is Cli Sris 2 Jr“ﬁ >mprf%§ f?tﬂden%?e 6RO @é)zu rﬁ:qﬂ&m%%d%f&f glinds
preséfmlmt@la ar¥ tdhcSe Dwhih M i§ OCRBis CRZ AL & (R4, 130@151 asld@B@ CR/6\4X1 is —

(crigr o W@P&sﬁm@r—ﬁﬂd%s “ebrigothas PP isad fom

the gnhq) qaﬁmlﬁ@bf dyﬂ&aﬁds}l; t;@raal&rn@l Bt Sy tld) 08 rohdl i ki hwiYerdiS ealh 7 is

mdepeng?né]y @]_suaﬂﬁ‘;ﬁs TS stltuteg % %Rgf)r @ub%n%el?cged%()@-\;g%oup
cons)sg adN¢fHk GaBY NGk, haldeed, SNOH AN nPIHatleckytHablkoxy, -NHz, -N(H)(alkyl),
-N(alkyl)z, -C(O)alkyl, -C(O)OH, -C(O)Oalkyl, -C(O)NHa, -C(O)N(H)(alkyl), -C(O)N (alkyl)s,
-S(alkyl), -S(O)alkyl, -S(O)zalkyl, -S(O)2N(H)z, -S(O).N(H)(alkyl), -S(O)2N(alkyl)s, Re, and —
(CR'"R'P)-RE. Preferably Z is a bicyclic ring, most preferably heteroaryl, most preferably indazolyl.
Compounds of the invention are also those in which Y is O, Aj is CR3; Az is CR*%; As is CR5; and A4
is CRe, X1 js —(CRI2R1P)-, mis 2, and X2 is —(CReRD)-NH)C(O)NH)-Z. It is contemplated that for
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for all the foregoing conpounds R, Rb,RRR b Rx Ry

Gl, R3, R4, R5, RAA° RB, RER7, Z R and R are as
waelewentzed in claim 1. The invention includes PORP82NTB66515

inwhich Yis O A is CR3; A2 is CR4; A3 is CR5; and

A is CR6, X1 is-(CRR b)ym, and mcan be 1, 2, 3, or

4 The |nvent| on includes conpounds in which Y is Q

“ " 4, S L 15,
all the f@ﬁgﬁg CBSnR,(})unds ﬁ %41{ ﬁgbc# ,% %F?g{ ,_Ig%?,}§&fb§m3§)6%, 25 .and ﬁ are as
desc@mpmdmdmsl i ncl uded [ n the present i nvent ion are those
I n L& h IS S A S an 4
A 1?’1\42 néﬁg.lon %Jflugl)és co?qu&s 16 W’hlcﬁ%( C&Z%z %Rg?\ﬂ &ﬂ dA
is CRINKHy S(CB)*RI(*H). 1Zis 3aamd XZisi-& (H)Gﬁ@ﬁﬁﬂy@l [ @)rmnoulhﬂs ayebidectin the
preskie E}Ere&%h %%td?o@e framahhe ogAOM ERQ ARG 'z{‘ % @1{5 &M%O Al is -

cycl oal kenyl, heterocycle, eteroary and aryl
CRNKBReis éé@ 2 (HEPRdEpendent I y mensudistof bigchringrsclected from

the %&Qﬁ&)h&&l‘tﬂﬁggf c\%kgamiyll Cycl%alke%ylolqete%oéap %Et'eitolﬂﬁr}&ﬁ i le'!Vﬁ&&I? then 7 is

romt he gr oUp consi sting of oxo,
lndeﬁeﬂd@ﬁ]é fhosu N@tgﬂ or _s@thuteé}quh é,| q(égjyél suhgquﬁaqs R@g@yﬁd frop(Hthroup
cons1slé%§'&f(oé}!> &}EFQ halo&lNgzljakhamgk& o3, &) @H%k@x hqo@&y' NHs, N(T)(alkyl),
N@l@ WE&P‘P& 1C)<O>23H @PAPR%?YI C‘(3<8)§§L’@) %E@%&ﬂ@% @”‘Sboffé%)N%]/l‘fYDZ
S(auz@)( @X@Mﬂb S atke§( @@M(ﬂ)z (Sabkyin) qalkylﬁcsfql))%N(ad@bzkm hidd —

R Prefera is a bicyclic
(CRj %‘%RE rmBrF HPlgleelF %IBW %ftgefflasam??w%wg@iﬂow Fl@?téemfvably indazolyl.
corﬂpﬁdr&z ol bk mvé?ﬂm@@xu ARS thofc it Reich MDA GNCRYE &, iaCBQ AL RORE and A,

is C}E\Z]-X @G%b 7 1§ 368 gﬂcﬁggw&@c@@% dft }gfoptgmplateéj that for
all tl(e(ER@@n)gq:ON()df@n@{ B, M=, R R=R, RS, Re,ItRe Rl ‘at, 8d, RV 1t Refaod Rh are as
desc éeldl g f.oregoi ng conmpounds R, R b, R2% R2b, R*, Ry, RS,
RATRE™ RA, RB, RE, R7, Z, Rand R are as
desite lpbefdlt innengib@i!lm idcludEhenipovels id wiich e |QJ des Cd@rm@amﬁ*sAa is

5'i N | 6 1i.S la 1. .1S n of e S 1nven n atsoincludes
crla il e oy Pl G al i s B 1 2 0 g Bt diBiofiRin B0octud
compy(nkf) BEOJNOH) OZA is Cﬁﬁﬁ@uﬂd{é Aa mcRicked A v Qﬂﬁéilpﬁrf@&hﬂlf’)nc}% n
is 2, 'd‘l‘{@ﬁ!xdd% i&hg HS&@)Z%(H'&% Whj. e\ﬁt n§en9<m ﬁéolhaudg%%ﬁn}];{g‘gn%s?% which

Yis9, Axg QRé P N(Q%“G’(a@ N{\Hﬂdz‘m 18&@1%3 >z i s(cgl "Rdrecy e Isi2eG dy NR); R is
hydiggge‘ﬁ?/zgly! ‘ﬁalell!}Q RS e&(@?@ﬁ@yl oF @i, ggla@@ps @Qﬁ?d(@}}h(ﬁgzﬁ

cycl oal’kyl, “cycl kenyl heterocyc e, heteroar and
Comgpyipds inghygedd Ficzratnt Bvirsion pd ebrefdsrie MichNéuBshiiy 3e@z )2

As 1§©f@54nHtAuﬁst16V‘Xlt1@—(éR1 Rip), G- 0f A b WhS b 3, Hentss sel ect ed
omt he roug consi sting of oxo, al k I, hal oal kyl

(CR%%)'q %%W(O)_ It 1mnten“®qte él]lakg)f(ﬁ‘ﬂ thﬁ gﬂr?g%n& 6(%9pounc]l§|_]f\12 R1b R2a,
R2b RNY@‘ (rel ReyRo)rs, RINRRIRKCYR7) 2, Re 430 ) @Je Ké’(!lescrrb@(l@)cgﬁ'll
O Cal kyl, “C{O'NH 2, -C(O) N(H) (al kyl),
- Ol R(Cekigrqneion alsespelides sompouris @y gy Y 1s Q. 8¢ &Pt eyt CR™ Asis
N; an@gg?)s %NEBR& 152—(CR“§(1§)@1I\& (bﬁl Ay Ip)can beS(oQ)Z Zﬁlfe%c%éﬁt )n%cnuggalso
and E Preferapw?!{IR Is a bicyclic ring,

inclqmqonpplefde rnatiﬁgh Yhiete AoaICRF; Az ;pe efMerabiyis CRA&Zol-yl .

| of L , h
cnTpRATde ) L1 XL o oL, e ML, -
preseit idventiofl GRS Bprain witich § 120, MNACB2Aj is CF'(‘C& igRR® and A, is CRs, X1

OB E 5 S R 2 ]

that R aRéhe RBedfng ZompouathdR RR&TRE:, B, RelRs G IROGY, RoRechaRimRL, KThe, Re
ventjon includes conpounds in which Yis O A is
nd%Fﬁ bedélﬂ-?ﬁl 23 is CR5; and A4
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is CR6, X1 is -(CR11R1l 1n -, mis 3, and X2 is
-N(H C(O N(H)-Z . Conpounds included in the present

WO pwwen2izen are those in which Yis O A is CRCT/BR2005066515
CR4; A3 is CR5; and Adis CR6, X1 is- (CRL1R1L 1n -, m
is 3 X2is -NNHC(ONH-2Z, and Z is a nonocyclic or
bicyclic ring selected fromthe group consisting of

Cont m,&%% YL 1 GV c| oal kenyl, heterocycle, heteroaryl and

‘z%gy?—wﬁerern—ea h Z is independently unsubstituted or
subk iitvadted pwividas rla,arrxzacelﬁczdw tOfﬁf{DOsluthDIhplt@nIgQ tigedpegicgly cffective

amogrﬁt% | tcg]rr?pogf\%u%orcrr(l)un Iaq%maF fr%aae Lkut‘ﬁ' Qc%'e ' cartier.

The -cN(l}H)s(tlajllsk(y)tn))ﬂse-cN@aM@yd nghe 1n@@®naﬂok1y41ated-t@e@)e(}1th one or motre non-

toxlc_ %Q}a%.h%{l%ﬂ cepq:z(b@ Jz\lﬂ;‘ae-gkg‘h%h %n%%%;ﬂc% %nllﬁ%lsl_hosn(s 6sjln2bae formulated for

oral a(g(n@)stz:NQHn sghd orge@)l @N(m-ﬁa( quq:@]qr%l inj e.c@,(rcgr ZN(rmtzR 9c|ln)uglstraRE1

andrye téﬁg’Rpﬂrmm&cBg acd ]St%lggaﬁ%lr yas%secﬁhe?elrp hl%yngl G- [degnert
nost prefer abl‘é heteroaryl, nost preferably indazolyl.
e

sohdeéfﬁm@}ﬁd% ligid fllse dilyspiericrromatnganagrialer fripelatdorugiingsf ayy tpe.

Som';(?_xa%gle_@‘%%%&ef%él%ﬁ}ﬁcﬁ%ﬁ s%r%gﬁﬁgphéﬁ%g%%c%@ce@ﬁﬁ MMhieis §reg@rs such

as laytseNgIPE(0) NECFYS ZATepes P 2 6t Eiish aftdefw%%%(fdﬁ ulgrgane fie

derifa@¥ 8 @h RGscaRARAB e RllccllRbse R FRRLARAR: « BXd RYuldR3 2fRiaR; Rvdered
RA RB RE Z, R and are as described in claim1 The

tragaspel S TR S BORPES” ¢ é?Rli’B%%’%"(‘fﬁﬁoﬂ ggch ahpwteﬂ cqtronsced
oil, $aBlo@kr o schathe CRIlivddl, tSn GRAA s@dednSoil GRapIs;ach AAbiS1cdRBycol; esters
XL is -(CR 11 1 nGl-, and n can be 1, 2 or 3. The
suck bR I RUBET Biki 86 PG eSC O et RS 9
aluninﬁmﬂ;yd&ixldie&lg%cldﬂﬂmdgﬁn %ateﬁ\ﬁsdt@n@aﬁe ]ﬂﬁgﬂ:r MluitlSn €kl alcohol,
and %SN)(SP—B ab%?'%( ﬁéllm?ﬁs as iveﬂ as Or‘the6§ gon tofﬂﬁ \c/oe aihl(a)lle] ﬂ% cants Is%cglah %)dmm
lauryt oripe umjglagnnmm st@haté{ ag \gell@,s choring 8gc@R3cleAye |agn@R4;aung3gqns

swe%%(g) f%vgmg an%éeé r?gentsl Ere?egfcﬁa ogllaﬁg(f(';;da s thn'aRo %e present in the
comp GOt ki tore WA TRoy: IR ire fw(nplya@er@) N(H)-Z .

“T@l% WaS, V\ijgétclﬁl%ggﬁ,?osll nd E‘fe(me&%RgE cdp Y Qﬁl&hﬁt@reﬁﬁoehﬁlaﬁé’and

hose I n
otheemammalﬁ it rdcg IORBentoxdlyj lgtrm(sv@RalimumaVﬁgmally lrﬁraemqorbély,ltoplcaﬂy
(as l%!pogﬁerg om@i%ts%g dfoﬁf) “buk g&s)ag OM( (L?Dnga@p[r\z& Hineermd £ afeﬁRt]er]zitlly, as
S

contenpl ated that for a f oregoi ng conpoun ,
usedmjerciy), RYgp Rk dR. of Mtrat}m mqiq}ghngRgra%loumtrarﬂgculﬂentpgpentoneal

intraternf, ARCLeRe s Bn @8 dQSGHERBddnGligd m 1. The pr esent
i nvention also includes conmpounds in which Y is

is ég&gﬁace&gcail g)n@ow_lons s pp@ntﬁal 1g]ﬁﬂ10%\&orp}gnsm@rm%iuulc§ly aéleptable
sterile GRhcBugbr Gdnagldbug solutdiddifbe@Rs, B&pdnsiOhs & -emiiFiBn U@ S@AE powders
for rlecr(])\rllsegrt]lgulog ?ntg lst?n e injectable solutions or dispersions. Examples of suitable aqueous and
nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols (propylene glycol,
polyethylene glycol, glycerol, and the like, and suitable mixtures thereof), vegetable oils (such as olive
oil) and injectable organic esters such as ethyl oleate, or suitable mixtures thereof. Suitable fluidity of
the composition may be maintained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by the use of surfactants.
These compositions can also contain adjuvants such as preservative agents, wetting agents,

emulsifying agents, and dispersing agents. Prevention of the action of microorganisms can be

ensured by various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
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i ncl udes conpounds in which Yis O A is CR3; A2 is C
R; ABis N and A is CR6, X1 is - (CRL R

WOR@ERSRL R1 b)-; pis 1 or 2; and X2 is PCT/US2007/066515
-N(HC(ONH)-Z . Conpounds included in the present
invention are also those in which Yis O A is CR3;
A2 is CR; ABis CR; and A4 IS CRG Xl is -(CR1R

| b).p- G1-,C(.
SOt Cq%lﬁl(% &C%(Imlsoiag F% dcgléabie Ot% noludel 1é(%ton(1]c atgﬁ % f(%r exa(n G gltgﬁs
sodifugcllgdderngd d@hﬁotﬂn@l@ag&jl_zjhsorﬂlormf Mcbqu—thynacc@_qal f&8n can be
R E iR s iR .as, descri bed
brodfe o o v sRer o e PSalieAh R HERERTE e
gelagr. ovi des pharnaceutlcal composi tions conpri sing a
t th Jageg QJ\ l)rﬁerecé%g)?otn%ﬁ% e%@ ldpi drg 1tqs &%%QSHMC slow the
fornu I n conbi nation wt har maceuti cal |y
absogrsioe pt élb ﬂ@lg ¢amnysilequandiye omlewmmuﬂarf ovrstieno ripisicgebe accomplished by
thn%@@pgﬁﬂﬁ%m$£mkﬁ%fhﬁ%ﬂﬁ&bPHmLH&HyEQQEQWhQQ&ﬂQB&rMﬂ&Jhy The
one or nore nontoxic pharmaceutically acceg
rate plgbprigag, of fgelrystrar fapeElitroe & sk poiviPp Adicedn t%re may depend
uporﬁ o mikiat £d QiR BIm. 3t Abk @R rdlIP 2 EQhikEhe @ Arub FAMIcth be
form_ for parenteral injectiion or for rectal
amﬁ&ﬁﬁ?ﬁﬁ%@ﬁ%*@@ﬁ”“?H@ﬁﬁéﬂﬁVhﬁﬁ%F%%E%ﬁ¥kcaIIy accept abl e

carsm Fisions 8 addgRE (NGE 8diRe cINBBAEs Aak) Qe O @ndihdWBEiks, for
solid or liquid filler, diluent

gf@rf &91 DT A R TR PO%PWWW&H iiteing EB{Q P &HFS0f  any
rmcbe@sﬁalhnS@cfHﬁlo&X AtPines nefahimbedel BdnSniMd) b@h @8 iraGedne a@Smixtures
h ggarnaceutically acceptable carriers are sugars such
'S | act ose, gl ucose and sucrose; starches such as corn

stdr d:dﬁlr@inﬁldrfﬁﬁrﬂ(tre efﬁdca\feaiﬂsmlﬁle&d, the @&ﬁpcﬁhlﬁdk dfttkr‘ﬁ 1nvent10n can be
1ncoréaohate|\(/iellrtlt!) ?s/leﬁflr%%aée o ﬁzgg e%dcie \irpggsasrtgngs)e(s I’[}E &I)lmnatﬁcas 1pdsomes and
rmcrbﬂ;agtas{: alfvichmayntsd] ste;ah@é,l fat dxmnple, &b ﬁ];tramm]ah)augjm ltaetbngatﬁdlmng filter ot
by 1nc81{fy8ra§o qrs%nf{\ﬁhx es?nts 1}1 the forlf{qcor} f%fcﬂegql% 1% osiUOhs Wg_l %Q Sbeed

saf fI'ower o sesane oil, ol B ¢orn 0|¥

diss@vrd irsoyriewrcror bomeglthee etbrde ingaelhlc medivo pyrh@imed}gieﬁtcmse

esh?}e&ab?euc&: tqg‘rm%tagyn!laﬁig ;‘?2 Al e %H&IO%L ﬁ ul te%lllxg t & ofglgéac{rug in

. ering agents suc esi um roxi ae an
biodggrdapla petyhgrel ok iciylaglidginalyglyeptided Depsad@lg epef thertgal &rg ©

polyhl%patng l?lllecnaﬁ% éf e pa@cﬂ%oly‘ﬁlels&ll]ﬁgyjecp rt]ﬂe &L By Aru@eﬁ%g Ol beand
phosphate buf f er sol uti ons, as ot her non-toxic

cong@apat i BPlss Pl blaﬁftgsﬁdghfcwlyas?rsg@f&}de aely @iragrerurd at e
polyBAkkdRAN ©3h M R L8R GHNGI i @] aMBhel pRS2r GOy QRhYin@ ARG, in
rel’easi ng ents, coating ents, sweetening,
hPO?OP‘ﬁ%/%frfi“ﬁf@C%‘ﬁﬂO“ﬁ aibich ﬁieﬁ@mﬁﬁé%t“%th bades#vat i ves and
antinxdjdapk %r&alau&ls m R&cpERS EMexihbld, Be fﬂ@f@iﬂﬁQ&bﬁghChrbactenal
acca&? to the j nment of one. skille E the art of b
renaifigy e Poryiat ﬁﬁf gt itAr CeBrpst's 108heogPsiiefs vhic
can ineﬂdlﬁﬂlﬁrd:dﬂﬂ d&fﬁﬂsebﬁl sadﬂlmm@ besed stele Mrans natidmeishgdor to use.
ﬁ)ora ﬁ, chta y ?Erent er II¥, . .
| ntP R P39, 17 Re PRGAGT AT TSP P i PlopediantipRrnsions can
beﬁh@pheah&yuwQSObykmﬁmdﬁmsmgennMHEQESHQbrdﬁﬁ@ﬁg@nbuﬂahmmmkg
agen?s Tlil%g set drﬂ%m}_egtablg I:r)relgaf?‘ i IQISI alf(P can ¥)e a sterq? m]a atg%le sg)? tlon susgenmox or
emulsm lirudnamgpxicparcaveeiio us¢ptabh:tdﬂam smqlvarrt suqhm ﬁ aqbenon frolnklaltgnediol.
| ntrasternal b n
Amonﬁ éhe ac tsztgo nehl lélat‘}:cfrjrsggfgﬁ : ca CO nr}ﬂa O .C arg P]Vg 1% m&&%goh%n U.S.P.
and patoein ts@ﬂuath climjdesthiton bowgitips etelplhefmrrh@lealtelcera/leﬂlgonally employed as
e | i : .
b ey BT ™R P Rfinctctiog
powder s
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for reconstitution into sterile injectable solutions
or dispersions. Exanples of suitable aqueous and
woeaaeeeus carriers, diluents, solvents or vePCTUSR07/066515
i nclude water, ethanol, polyols (propylene glycol,
pol yet hyl ene gl ycol, glycerol, and the |like, and
suitable m xt ures thereof) vegetable oils (such as
syntl? u§ I ono or )dlg gfpeglf]éa?g ne a r(%]%)%l %atg Sa ? er ezlosfo e?r Scldszlr%glﬁ@edallg theetppe\f)!;lraUOn
ofnmkuwdsty of t he conp03|t|on may be maintained, for
XA Sy AT Rl EORLUTR SUGR, B8 LEGA! DLy
nai ntenance of require article size'in the
gﬂmehsén@¢hdd@p@wg¢ﬁnssoandnbye@hewwgb06&€gwmﬁacmamm§“mhaﬂawt
one TRE 3R GOTRAS LLRDSHC BBl AR . CQRL Al Al ANk S pﬁ&gﬁawaﬁld Jor 3)
preservati ve "agent wetti ng agents, enulsifyin
fillera gerrtegderarydh e S@Efé‘FSS aﬁgseaﬁetm@sgluqbﬁc‘ememtpbWd@ﬁhCYH@ead b) binders
such3& '-CAIQ(Q(YIQE dlmeﬁlﬁlgsg ra%] Ake§ g@la&lapol%y@)?é&ﬁ%gn@ yuc}/o@é‘ 'alqya%acla )
anti bacterial and antifunga en for exanpl e,
humggipnitweisas slypirelr isniaBHLE BHENYFL Boptignsariam caheatcheotato or
tapidch Krch, lafoin®l 2810, AL BRa@E€Shd RBLE hiBohanC bUdRdnSOh A Geents such
agents, for exanple, sugars, sodi um chloride and the
s PYTIRE.D DPEPURGEE I HEEOIPR PHIERAT HBTPHJTB CPaIUgds: &) wetting agents
suchRR AFTRCENH Arﬁaéhyc&&r&enea&rm hyhed ks s@&ﬂidlkadlm ah @ ntbSRe @fy; and
agents del g g absorption, for exa e, al um num
) s Vet <l GBI AL HE PHISEHR AR e RlcR IS sglium
laurP B0l @NEd hfkeuef haedf. of thacAr oiapsilks, kble8fh@fllCes idbak] rmt May
I sl ow t e absor&tlon of the drug from subcut aneous or
asocﬁ??ﬁ WEUME#1%j ection. This can be acconplished by
théoﬂS&m@%m&xﬁqumﬁﬂﬁu@pﬁﬂﬁﬂﬂﬂm@ﬁmbﬁﬁ&kamkhﬂ@ﬁbﬁﬁhmdﬁmﬂ
gelatln (iagsl%ﬁf ush q%:‘toes% ?rgrﬁﬂk\(l)\snfléatr e LAY A3 8 ié\lel“érgll(rp]lecs ezlr %%I t lEo%ethy S glycols.
r atlghe scﬁhddipsag@fouhs ﬁnablamd@itps kapsilesy pil]s, Mgraddpeendbwpqmed with
coaﬂ%gr en%tsléerllg %ulzcl? as ea%lnm A 1§e§ gger cgafrng]%s rﬁ%@%ﬁgvgngigld%%hXﬂnageudcal
ﬂa@Nﬂ%DMStl@ﬁﬁchlbyUQW@MEQhWﬂﬂ@gaQﬁm%S%ﬂ§p€¢ﬂmngﬂidh§Oﬁﬁﬁ@PﬂoﬁdOchm
theyq'tgea?é tjhe %tz]é 191 Edien Sogﬁfnér QRS entd i@lq(&ljtalrplglrt o tﬁ:e rﬁesﬁgz}l F‘XC@ ina
conpounds, n contal'n suspendi'ng agents, for exanple
delaged ey aE@eilpll@s osheer|useil dertvghgog plodsy 9&% tdyd agpre can include
pdﬁﬁ%$%$QLm@ggd§g&pltan esters, mcrocrystalline
| ul ose, alun1nun1netahydrOX|de bent oni t e,
ag eﬁon“@@ﬁiwns fragsab amnginal adidiniptagpn e SrofarblaBfRosifics which can be
prepg1%§ b¥ %g;in AR o EBunﬂp behgiheshh Wan diigtie hm&ﬂt%g A& such as
npounds of the invention can be incorporated into
COCO§|b6erF@FYét&§‘@1€c$+YC<f1 &F YBPRLE MY BRiGh ¥y stlidAgrdifghtcggerture but
liquiR @l BHAR FerifBhtutcGAS thetecf POSONMBShe B B GLASRAGY 881 rellREWhe actve
may be sterilized, for exanple, by f||trat|on t hr ough
comBOgcteria-retaining filter or by incorporation of
St alhiduid &isipg fc&@@ﬂir%rai AintiherafiQr intlafe phirehidigcabolctfrable ernulsmns
0si ti ons, i ssolved in sterile wate
micGoT s SORG SHEPTS %’fﬁfs i sre et T R edgpinds, e
liquib Gf)@geefotm&naylcﬁljltﬁﬁ tnah |dﬂil€dl@ p@hmém ﬁ@d artee Aaileh Byfof onmplagvater

or o{l;rl]er sggferlﬂggg%?lhz?ht ea enﬁsealgserglb sSCl e(r)sa SSU.Ch Re lu choil(g] isopropyl alcohol, ethyl

carbpoitey btayd técdes; paky gllaylmb Ibctel. be@@pte,nz@bm@nqgmnl t.hrbutylate obycaf
dim%h&iﬁlfg%ﬁeagﬁ%%?é g1§ rgsar,%g?sﬁ,t clgg%r{g eZ‘etd ggltrgugggutt cr(])re as e(l)h(éfg lc% tor and sesame
oils) eyt ol Febrelgl droBxamp ol polpliylene Hicol egﬂr facadyldersioo I0§/ rrelrn, and

mixdCLuder pol y(orthoesters) and
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pol y(anhydri des) Depot injectable fornulations al so

are prepared by entrapping the drug in |iposones or
worR@rozne sions which are conpati ble with bodyP€T/5S208%066515

The injectable fornul ati ons can be sterilized, for

exanple, by filtration through a bacterialretaining

filter or by incorporating sterilizing agents in the

d| Sﬂsn%l cS 1rgrtedgluelﬁ1tess%cé (r)rsag éamp nse Fanl aQSO\lAflla U.dC zli'cliglvant% Sﬁleh as WCttlflg
agensy enuldifging mc@@tmhﬂl@ BTN, smae}eunsg ﬂprqnog ahdpatSieing agents.

I nJ[?o%%gdtg s @or%g ica. (grltr%rrl]s Frmap adm?n%s%rng ) df ascgrg Auln of this invention

i nj ectabl e aqueous or ol eagl nous suspensions can be
inclfdg pwuh@tsemhsta&: cordh, fngotsogetsh@wiklrrowpluaans, sggysnighdaptstcalphtehes. A
deml%{g]%&ﬁ{ %h&‘?f AL iR 1@ Qdﬁge%%ﬁer@i%gie %&iﬁiﬁ%ﬂ%ﬂga %Q%Eémcauy

erile injectable preparation also can be a

accegthlele pariger iy aog perdbdepreotvatvieorr, bug ers premayibo megoirede phdirloyc i n
ﬁnn%hﬁ&?%&&b&;qQQﬁﬁﬂ&ﬁfﬁkh%SQEQQERBHJﬁeg&hgﬁé&pﬁéd§9£M§thn

such as a solution in 1, 3-butanediol. Anong t
the sqeRreab EaDPEnGehiTed Gatmapit PavIsvETms apchesls neas orten, efmﬁidtsly@@ an

acthRIEMWRHE b thRiRGSTon SRl rirdlvfagaabielfés Bils, s, bSQHAN L Grch,
sodj um chl oride solution. I'n addition, sterile, fixed

traggsipely celfuloscdrvaiNes BT iemisPloy bepns Depitawry afiic 1id, talc and zine

oxids us peRetNgeriigdi um  For this purpose any bl and fixed
oi | n be enpl oyed |nc |ngs thetic nmono-  or
di g}ioygtaff PG 1 Sl Urfan @é REPEEIS (L IO erose
talc, alﬁtldaoﬁf guidis el hbfd'ioilﬁlﬁﬁcaﬂl&@p@][cat%d 203 p@i&anhlﬂlé lﬁﬁldaib besixtu@ebf dese
b ? forns %W% adm ni stration ﬁlude capsul es,
suﬁ%ﬁﬁ?elgﬁsﬁpﬁﬁguo 8??Cu%ﬁamﬁpﬁﬁﬂ%%§“m A such solid
cmod@sa@ewﬁ@wmmm;one or nore conpounds of the invention
s én xed ds OI“ the anCnthH ilt c%n %e acper ttePQ%rt orenll'lgfl It sorr}/e As is
accéeptable “car r'er' sichas” sodi'tm ci't rate  or fdiCal ci U
knoxprhmsifmrmt, Bpcamadsare ganerdlly Hérgediron peospleridids st @lue hpid substances.
LlpO%t s éifﬁflgfgleg %Y éiog% or %}1'11&1 d\grfr'lcglhrs gﬁ%géc?uid cry A thR lafe d%ggsed inan
AqUEDBY rbcrktymre/briryioeetbiﬂuIpbﬁe)lOgalalg’ianapt@@e angehegabplipable lipid capable of
fom?ﬁ’ VAL BYY £ 8L 'ﬂ%’ %m?%%p%%%n AN A5G R: m&) contain, in
ctants such as glfycerol éiSintegratin agent s
addlsm:tn tepscomgamdagiahe ingatied. snbitzrsbioseratvedvep endatholikgy The preferred
lmmE%QHQQ@mﬁJﬁﬁ%ﬂnmﬁtghﬁb&mﬁﬁéQm;ﬁ&%hﬁhﬂdﬁm&k%é&ﬁﬁsu@ﬂ@qmmmw
sodi um carbonate; e) solution retardi ng agents such
ortasetheif fin; f) absorption accel erators such as

QUALERJAR EY o ARTIRLHA . LANPOM DASs arg)sey\@&rtemgﬂ@g@%ﬁ 18U AR thods
as_cetyl alcohol and gl ycerol_ npnostearate,;

in Celhlglegye mplame gk Yy Aeaderia s Mo Benit-oni(té0ch %?W “and i)

I ubmsggarr&&sweiép@sadmh@mu&ﬁif@lcm&maf@rsenvemgriﬁﬁluymwders
stearate poLyet hyl ene %I %/col sodi ur N
STy PIRERCRS 3 Biﬁﬂ;ét IhEett et f g hidgaiategpndiion vit a

phalﬁﬁ&&ﬁl&a&)‘saccdpﬂab]e elirSicrand afinkddsd pﬁesh:ﬁfad‘&s &gﬂerﬁ Gir}ffbfn%ﬂéhtsm@ﬁthalrmc

C rise bufferin Sol i
forn GO Tonr € PO e S D iy e BT 1 LR Do igg e score
of tlanidvenadod Aghikdub E(@chg&in@bd;lﬁbrl@ af)ﬁa lnesmus hlsrgprd ped B ey GEful.

pol”ﬂgle?ﬁliﬁg?gha?‘rrsmc\é\@mal v accei%lﬁ ssagF te grs Osg)se\é\éeallrtsgxlgnun%l At within the scope

of s¢rab betlisy judgrageesijable &psud i@ Sontpk Wlds the ansdesgxf amudne snddawcrbaimals
w1th8 Bglhe%%mélal_\ﬂﬁ dgnat%ﬁrgtrah C%a{e%an gsse z\%gll l Sl&(%,l‘zlig@ arg co rﬁ S E with a
reasqzmblp im@‘étui tifkgado. de)rrrnai:eamaHrgaceﬁptable Tieyre @@H‘rkmmri igfglatty The salts
can Geo !rera 1r9£)tgc£ﬂ1£ étﬂgﬁrﬁg&{un’%n %lppuglﬂ&ugtli g’thpg)nﬁ)fourﬁis of the i mV ntion
osition th hey rel ease the active ingredient( s
onIy, or preferentially, in a certain part of the
intestinal tract in a 20
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del ayed manner. Exanples of materials useful for
del ayi ng rel ease of the active agent can include

welwynenrdr substances and waxes. Conpositions P@F/US2007/066515
rectal or vaginal administration are preferably
suppositories which can be prepared by m xing the
corrpounds of this invention with suitable

ofr sepa atel rbr Irtacautnl n c(:: bazlrsr ugcrtlson%flutﬁgsgtsablc grc gn?'c zll%ld \t/%ﬁ e entatlve acid
5’11 athyi'ehe * gt yEst o “a "Supposit 61 PEH™E

addigel sakds 1a¢lucarﬁ3ut erﬁhottlianfp@roaatcmte afipdte, |a]gﬁ{latb d:ltate @p@iyte benzoate

benzenemgonatt g)és\llllf%p %utﬁrcz{ g ef a()g}zétg":ec r%pha(‘)(r:stu f(\)/tgt@é% tcl’(l)rrﬁtg glyEer(():Fh.o%)hate

hemdgl@afg bepft@pm hf»@noaox ﬁllmaat@tnh}rdr@tﬂpacﬂq b}fqqubmﬂndnj éydromdlde 2-
hydrggg@{hg@sﬁﬁ&ue%@&ma@ef FRRIARNE MOS0 ThEE AR ST ONS.
sol utions, suspensions, syrups and elixirs
naplabiginesubpnategorahis, ey, @e@@mmqﬁel@te $-rkeoylpryiiogate O egpepivalate,
profﬁ&ﬁ@ssumtectgﬂﬁél tﬂlok;ggz[tg p%sb%@é‘%ﬁta&lml%nﬁé EQOlﬁéﬁestJngnate
art such as, for exanple, water or other solvents,
and gerleeAdP#t-zi ng agents and emul sifiers such as et hyl

al calPkhe bhsRAREQRY Londh&QNRbups iy hu&@&p&%ﬁl%uchea%&ys] s lower
acet at e benb%/r al cohol, benzl benzoat e,
(A

alky]d}%@ FuCh g8 et CW]eﬁr@pjé | 3&7% B‘Ftyl cHiofdss M@é?sﬁa%oa]ées (é}’fll‘q% sulfates
such(ds RinRa@ft, Hietbadiburg Qid @05 QMkated IR Bk Halid S QUcA as @61, Muryl, myristyl

olive, and s gl ycer ol
and ptggry! aﬂ%ﬁ%ﬁﬁtﬂ@% §1dig %W&flﬁkYL‘Ka éﬁéwﬁYﬂa& 2 b ety romides
and bk ywasef & oastﬂelsls OlOJlSpSI@llbblpt(ﬁlﬁcts aa dwﬁb;)(&uﬂ:n@a

th es .inert dilue or al osi

i EPus AT e S S bk SRt s A e R ddidon
saltsemitlds Blfcy Ilrf(bggaﬁﬂ ekidus Wftdhlﬂgc :&gielﬂ}td&)br@ﬂieeidi‘ Elllp}gxlc acld and
pho%plhorlc ac]ld agd suth or: E ez}‘clLrgjrla Fs 81%%%%?3 alei alclgl?s%(c) mc ac?c’ls and cltrlcdac

t hl&xsn: nident |s:¢tﬂ canﬁielpttqbefed)lnmtmmng thepfanslt@sporcﬁrrﬁ@nsﬁcamn of
comgounds ?fsthle Ven ibn, eslie?cgag % gl%nbp oﬁlc acl Fdnt%rﬁn% n(\)/lté Ffﬁ%nsulatglglg’ base
suchzpg me)te@togdﬂj errbante of bientlpmpd iof 1 Prgnaggutigally acceptable metal cation or

. i | . C i a u
@h%p%gogg&g W %g%!lé ﬁem%%f ?eegérngp & t%n%ylry asﬁnreeﬁ%nge NEEIEDptable salts
inchdeftuhat netdimficad iwudagers brsed earltiliopsls aylaliop Frtrtresptads such as lithium,
sodl%%@a%s?ur@ Relisa! erIghé%Hlﬁl Al alist RN E&fﬂ%& Alefqasnel Mternary
hin the scope of this invention. The ol ntnents,

amn}?&@tﬂé@; amigy eagps ighding emgopEy. EEredivmnioniumg Wity mmenim,
met@EhdidtedimOIRAMAL tficdtyiinine BVEALHIAL dicARh R, C@f@’gmme and the such

vegetable fats, oils, waxes, paraffins, starc

as. Pﬂ]ﬁ@%@ﬁﬁfﬂhﬂ%@éﬂ% Pk R s {remaciop of s ﬁ%ﬂeﬁ galts include

cthy@hdiGali&, et&inblhme fechaBERHIAN |ptp@r$d1ncszltrld icgza€i d, talc and
zi %om de, 1 Xf ures therg ers and pr.ays
O S R ‘Eoﬁﬁﬁ’ e B pis Tepresens

thosls progfip @Mhe do&@bmﬁe of thalin€entish tvhich Gre,aGdhth, thﬁ]cblfm disdtind medlcal
o S8 SO LTSl 3L E2, 10, RO VAL E PoMKEn oL
toxi€@itrddtinn, el dio regoyscpiradpid lkarbsmstsohtcagdth a reasonable benefit/risk ratio,
and Cflrf]CCthCq-OI' tH% relo aé(geﬁglgeg t eO?iguS S O ?E VCHT}’_I8I§ %%%F trﬁrg)ledg trans ormeg KSVIVO to
a paiest dompwmdiafi fdrinela &, tor elxaqg;@es bnb;slrcayse igeorelr al thyrou@rdlsct@dion is
provfic[egm ”Pliﬂgslp ﬁo lncli 9' é:ﬁlaofrro (arug§ as I\IIovgllgthCl%F§ytstae‘ag &% 14 of the A.CS.

Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American

Pharmaceutical Association and Pergamon Press (1987).
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Li posones are forned by nono- or nulti-Ilamnellar

hydrated liquid crystals that are dispersed in an
waeoweorIredi um  Any non- toxic, physiol ogi cal PgT/US2007/066515

accept abl e and netabolizable |ipid capable of form ng

| i posonmes may be used. The present conpositions in

i posone formmay contain, in addition to the

Co%(e) lijnrx]fgstiogfco&tprr? lzil st Qrt iag E‘lﬁcaﬁ ! achifel ciorzne(gusn’ds ejthet chemicall

preservat i ved ana e P Re e preferr ed i prastar e
synthdyeednatfomadl bandive prthetirmagines phnglovpdsds famdla (D).
;MaBDQ§P£91R8¥£8h°|ineS (lecithins) used separately or

together. NMethods to formliposones are known in the

ar tConeeqds hunt compasipine of Br sowipt are Egtful fdvembpdsing or Bekhting
disoﬁleg lirgigbéin \é%ll g&@ptgg aydvama{TAscbu?E&%ﬁﬁtem, a\i(rg [ﬁ%lamllgatomx'thermal

(1976), 33 et seq. Dosage forns for topica
hypegadgeiimibbtlde oy arstofy, ad compoiaertednce 4idssciilppdém tNobno.iMy el 4) diain,
Vol.@@,vﬁgcrs %35—@!@! (@9’9@) ; Cgﬁefﬂapﬁgta%d ﬁ’\_HliQS, '[ﬁ,h@ln@.lﬁe%Ne-Epﬁci.a@Jl.IZM,epages

ound is m xed under "sterile conditions with a

co
17 phalPiris et el y” derispecattl et pieei ¥p-3&hd Uy iveeddld- « o/
Natt 5185303 85820 Ufoh Bl 1Soudlr, RMAEIAMS padPBL BRI, and Davis, .
formul ati ons, eye ointnents, powders and solutions are
e al. ghatre Voh #EYRIBALIBY s being within the scope of this
| NVIBR hhlcdhe inAGHBOMS> prirddtls GhEONRESIILLAPSIHOhs hii®omprise compounds
invention alsg are particularly useful. The terg
of the PECSTIEVEIOT ¢ A1 RPHEEUPPatii ™ S &I “OPRPRFETROOP RO E Present
inveS@)nttBat Wl Bhfoatfi@stedMofdticAwltn BneSe afpe: @h-1SodEmmReibieal acceptable
JUdﬁﬂﬁEt’ suitable for use in contact wwth the tissues
o) H&and | ower animals wthout undue toxicity,
irritation, allergic response, and the |like, and are
xS OENSUr 8t e with a reasonabl e benefit/risk ratio.
——Jﬁﬁarnaceutically acceptable salts are well-known in
théﬂaﬁ@kmmgdigamksa@&mr@@qp$epamedﬂ@noﬁmmuxduﬂmﬁgdmhexmthe
scorf PR i SQLALI PR8NG uRYL L LiGALI, QN of the compounds of
the 1 nventionor separa er by reacting a free base
function with a suitable£§ﬂganlc acid. Representative
aci d add Ilt —ﬂld%%ll—gr— b |r(ljl bm é 18 C@Oh@)@ake |—4|— }eg dto
acet at e, I pat e, ate, rate, aspar €,
benzoat e, benzenesul fonate, bisulfate, butyrate,
canphor at e, canphorsulfogg&%k1ngluconate,
gl ycerophosphate, henm sulfate, heptanoate, hexanoate,
fumarat e, hydr ochpsidhganiidegbhepldenc hydr oi odi de, 2-
hy dt pxyet hansuldonabsncbbsehhiianane) 114 @ct ae, ogleat e,
met hanesul fonate, nicotinate, 2- naphthal enesul fonate,
cyclefexangged2.7 ﬁ&ﬂ%%jt @molé,éaefl PYiepligine gép &l § %41 mmol) was stirred in 6 mL
toludre Rh@BY | RPLOORE €h afdd ﬁ&@b@ (Dd@.h-‘%@]ck&&ha@) foﬁﬂ aphanab8ing to room
succi nate, tartrate, thiocyanate, phosphate, .
o R EABOHATE Bt O P Gena i fORE e vl 2 HCI 10 L,
2N NfoecanoBt &.d FADSO) mt ) @riddastNad.l Bg &N € NE@pdthiRg of volatiles in

r.ou can .be quaterni zed with such nts as | ower
racn R s T RO . BRI S RYP PSR TMRG but yl

chl orides, brom des and i odides; dial kyl sulfates such
as di nethyl, diethyl, diput nd di anmyl sul fates;
| ong chain halides such g%@%%éél, lauryl, nyristyl and
stearyl chl ori despiroltram nodi-desg aryl al kyl

halj d benzyl and. phenatbyl (bLorm e
Otal’;IL o aesglusélf (I)'e}rtgezprro%u:’c]f f¥osrr(1) ?L)S qxr hﬁA’] 83)?2/ 1? 5@%}n8§ gnrr%e uaéli(:)ls(SO mL)

A

ers e or “di'spersi
was g¢ded hdpebyichydbrédide Bxidgpl €smof)) awl pigdinh® ¢ mie dhS tewol). The

rmxtggg%atglyng%d %QCr&g{t il IBQI% rt%%ﬁ%é z&%lvlay tHAE gveip(grgtp(i 5 02'%! qi'he residue
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salts include such inorganic acids as hydrochloric
acid, hydrobrom c acid, sulphuric acid and phosphoric
wa@eood/1zmeh such organic acids as oxalic acid, neCEUS2007/066515
acid, succinic acid, and citric acid. Basic addition
salts can be prepared in situ during the final
i solation and purification of conmpounds of this
was zﬂgt?({r]l%cllg t\Eu?g':X ethqaél(c:ttzlltn%éi%a Se Suc'r!gz?mcq%y%rdwzﬁ gda OVQrlegSOz; filtered
and C\ap@c@ua@tﬂem@r Thb¢ gsidbohatobtaptd aasghsacvlvml@remtdlwl (5§ ml) and was
1o BESERY AL S, IRLAL, GALL 0N 08 h L D BIIDRLE,OL RO OL 83N S
% iary raceut | cal | y
roma&m@p@@bieﬁeameenwnﬁtu@é@ﬂb@ﬁhaﬂeﬁhﬁkhmbﬂﬂﬁ@dﬂﬁ@e“ms
CVap%@AtédQ}y;&ltﬂpaﬁl%qCS%GC @LSKQJCh gﬁ ?{E%SQ E)n&?lﬂlﬁa‘lyajs D& E2 (F &n@h INHCI 3x

nmetal s such hi um assi um cal cl um
20m#hdﬁe@m@ﬁ¥eﬁhewat@MWﬂ@h$%ﬁkQBH1%hﬁhﬁhé@ﬁﬂkeﬂ“@ﬁdXUMWd“Mh
ethyngagtg)@ ;PZOQHBt %Q %Xmm \@Ct@(ﬂ@d @wr I&ﬁzS@ﬁt ﬂlt@fg§ and evaporated iz

i ncl udi ng ammoni um tetranmethyl anmmoni um
vmnttetmeléelndgﬂleamn@lmamﬁmhgd 3vinme29°d). MEtYR &%) AE ]z, DMSO-4) 8

Lani t hyl

ppm "fsijz;ﬁ% 736@ Qndm é'&g%d@ﬁ ‘?’Z{‘i ﬂ?H kﬁrﬁgb\ér(es L 13 Tl 11, 3.83 (dd;
J= 1b?géﬁi@l%Miﬁ%@ddséihh3ﬂbm1$he96@rﬁﬁiﬂéﬁ@@ﬁHbd§é157@%8H%
MS @@g? Ly ﬂgeﬁhgﬁ i ncl ude et hyl enedi am ne, ethanol anm ne,

di e oI am ne, piperidine, and piperazi ne. The term

"pharnaceutlcally accept abl e prodrug" or "prodrug," as

used herein, represents fhgse qorodrugs of the

corrpounds of the | nvent| o}h whi ch are1 W t h| n. t he scope

Wi tmle tphﬁu& |ﬁ%§1@§m91fe 113%@% a%ln@mﬁs saﬁ&mh&h%&)ﬁt&wtmm
due toxicity, irritation, allergic response, and the
EXﬂIiﬁPlR T (b ohanbtmed andwispprapyidalsman & “Beﬁg? PP jrsfl mb N.N-
d1rndftl]i1?5ﬂ fdﬁmarﬂlﬂéja@d‘)(fne Eétdp&&@tufg(ﬂ')r 21 eAf:Eer kK @Rdedscs gle I\Hﬂ@dﬁdﬂgjs
0 e I nventlon ca e ansio In viv
forngl PER OB BIRG 2B thF 6ers (d}]{ij 1g}lf—lé§(gﬁﬁlpéeclpﬁ§;e thus Pormed
was hgﬂﬁ&tai Sl tgatibi adal vae dir-dAedtth offf @t gla tele SenS8hdDR altd spidwhide Ghas
i n ) tfﬁﬁ%UChﬁ,%pd V. Stella, Pro-drugs as Novel
usedﬁé RRVE R SyStéhs) v. 14 of the A C.S. Synposium
Series, and in Edvvard B. Roche ed., Bioreversible
Carriers in Drug Design,g gaN Pharnaceutlca
Associ ation and PerganDthrgss—(l987) The |nvent|on
cont enpl dt(eid-ingha Gi ' @ ¢l =

ch elrﬂe %9)' ¥¥ fr%%%ﬂ%fﬂl %@‘?4 &r &&gg?s%%lg)}éndeg i Vrhet?l (Z%EL}]ana was

bi otr ormati on to compoun ormu
treatgd with @ mgtherrtlic ehoﬁo(ﬁvé@dnéj@ andD ¢ tinpoisiurd von stirgf at feem

tem}gee\aﬁmdr QB @, ﬁleyﬁ%yg)outeg i@ MEOI QD &L Mg n%%t FoRfed was
di sorders involving V receptor actlvatl n such as,

collggigel bnltratanpng wep atfcﬁﬂefbm afford; thf fitrerap o A derthhite solid, 794 mg

oy 1, eh VA r
o By B AT ERL B O RLORD AT B0 s IR 0
J=7¥dlz, 11817.310dJed. 8 1B5LINAB23 (1217@9193 JTHGF e (ihndd), 7I\ﬂ$ (d dﬁ&lS Hz, 1H),

S VA € m,

ST R iRl i e e S TR
(m, JAgkes>-Be&on813D( 25065 CELEF KIWaH) . et al., Nature

Vol . 389 pages 816-824 (1997); Fowl er, C. Ur ol ogy Vol .

55 pages 60- 64 (2000); and Davis, J . et al., Nature

Vol . 405 pages 183-187. Hmawsdésent invention al so

provi des pharmaceut i cal,igQMAGSI.bdions that conpri se

conpounds
Methyl-3-nitroaniline (20 g) in acetic acid (~200 mL) was treated with NaNOz (20 g) in
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of the present invention. The pharnmaceutica
conposi tions conprise conpounds of the present
W0 posgn2izen t hat may be fornul ated toget her w tPCDOB2007/066515
nore non-toxi c pharmaceutically acceptable carriers
and diluents. Exanples The follow ng Exanpl es are
intended as an illustration of and not a limtation
wnPOTA e, SEoRe, of the L nyentlan, a8, eLANR 4T L8 o room

temﬁem(t&rklmdrhda&@{mgﬂn yirh)e-save(ns phyrehehi RRAreduckd peYsalc0 MBXRN@]e was
-4-yl)urea Exanple I A

treatgh ity I ethir (Gtvepl) zncithﬁ &yrete Naxidis]edq TemnelihwesdeedptdS of in a vacuum
OVC%OVC%%%%?C@ SQPJ% Q&H}?ougéu 1@{ Ng/llﬂ (Dgé%g%sjl% §%‘n§1 ?4’), %Zﬁg& (dd,

; hexanone
2H) pya €.dH)-di ne (1.66 ni, 19.9 mnﬂ) was stirred in 6 nL

t 0'&%&%@:& ogQrHeEk%ErQ qzr ﬁk&gaeroﬁrﬁf botofd ﬂ@&qﬁt@é& Wi h dhanical stirrer
Dean- St ark t After cool |ng to room

and ﬂ dhepeacatnly s Chmed ﬁhwtmaélhim@oooa LOe@er wid heeds 1k 208 D). The

solug(jjﬂ) was\WBIQied 15 eque @Eﬂle@lt(L Yoo £ 4t %‘3 sz{d‘;‘) Qo Fohs of g(!d\}{mag_rlite (100
m.), and H20 (10 i), drled over Na2SC>4, and

g 2. fg- FQuiverieyatcEdgaly ath eldcdauidklinpid Regionn Theaigigea Hf Pesrded ose
front NEPCCh Udg ot bl s @fﬁ)[m%'y'&i% tlﬂm&ﬁ}tbra\ﬁ@fg fdt'%%gn %ft)ﬁ%%tduaﬂy cooling to

Jurther purification. IB spiro [chroman-2.1
157C. Lyerihescaipins f%ﬁﬁ“ﬁ]éft%w%ChébW%itCP?fﬁntﬁ‘fedt”hZ@””de‘&&Effrommate
volufle OB EXANPI R rdsfiué 3asQ2&u@1¢d h3va99 (lmlnl) At BmPpredt h@ﬂfﬁé{amﬂ:@s@r 21

houri 4)[‘166 (ﬁ?ﬁg??(%a W&% dd%;zﬁ t?l—)ﬁa#g r(3(>)§g6 1% I de %d }Jf:'ll?? yacuum oven at

70°Ghdhﬂﬁ@9mm§m35dmkedmpyﬁﬂasgwghaﬁm%eamﬁtenperature and
was then evaporated in vacuo. The residuewas
partitioned between ethyl acetate and H20O and the
organic layer was dried bBywepldNa?2SO4, filtered and

evaporated in vac&g]TEe%ﬁqgkdq§1EQgs obtalned was
di ssol ved in ne ydr ogenat ed
(bﬁhﬁ@bh@1@5emX1U@&PNdbmﬁgﬁmMQnmkm5mhbwanegehwﬁh@¢pﬁﬁuaof
v ht at room enp er at ur
EXMRFIF EE (%% ?(? mrﬁlglk'ctlt%o% g[lilf aelgﬁ/ué)? myjxiure yvaj z{llg d Sl° gpEm to room
tem}(e%drb hr&l) stir @A hddreThd hixfuad eas \t\ﬁﬁe(ﬁkﬁ&ﬂ@d’tﬁﬂ édorbffa)rrmaﬁ (0. mL) and

stlrrecf1 at? oGt dlpleerat%{\r% %cir 331%n Jgj'ge rlmn ?%ﬁh%rtre%t%do gl"\)zatcr and MRRed to provide

rac ese acl
the@%kaﬁ@hﬁdwewﬁmdhWMNMaqmbmﬂﬂztnwmﬁh@@4muﬂh3ﬁ}VNH@&H@IGS@,

AT SRl LD, St scetate (3 20w, Tne”
evaﬂe&a&gﬁgbm3uaa&®2ﬂqmyueim%ﬁhﬁﬁkmﬁan&dmnmu@dma&.a
ther%lgclﬁ,):u g %ﬁn%dgllstigbl ?ﬁ%& %gg%ﬁﬁgeﬂ%'\ﬁm%(%%?@%&f e %Z@‘@N
d1md-t|zy,lfoinh'zl)md666@9nl()d dhe cﬂaﬁSso]lu,tloﬂ.W& CHled {oHp, °C3n<888 ( dd
dlaza_l‘]fylcgé [E 4g]uF%HZ7 epe %O ég Peﬁ‘w Was aélil 1d§v1%dfld1 fugF_Sl SO g}%‘ l(mElg ernal
temple}ratli«_ia_ 8id (nM-Igd)beyond 15 °C. After cooling the mixture back to 10 °C, methyl
chloroformate (108.5 g, 2.0 equiv.) was added via addition funnel so that the internal temperature did
not go beyond 25 °C. After 1 hour stirring at 10 °C, aqueous 10 % potassium phosphate diacid in
water (500 mL) was added and the mixture was stirred for 15 hours. The resulting brown solid was
filtered and the reaction vessel rinsed with aqueous 10 % potassium phosphate diacid in water
(2X150 mL). The rinses were added to the solid on the filter. The resulting solid was washed with
aqueous 10 % potassium phosphate diacid in water 2X200 mL), water (2X200 mL), dried in a
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Exanpl e 1C net hyl

4-(3-spiro[ chroman-2. 1" -cycl ohexan] -4-ylureido)-1Hind
Wa@2oa2129car boxyl ate The product from Exanpl e PE/8807/066515

ny, 4.06 mml) was stirred with the product from

Exanple IH (1.34 g, 4.04 mmol ) and dii sopropyl et hyl

am'ne (1.1 nm, 6.33 mmol) in 20 nL N, Ndi net hyl
vac ufn ov’en atqg 8 t af{) c{n Zklg ?r gar I%F]Lfgglflrzr{adrqﬁ S @d W%‘ssresﬁuerﬁed in gopropyl
acetjtq) (ZO@I:tub) foramlmbutSh 5 he edif @aeﬁlwasg sghishadtvedh fuaklt ikopHDE), acFire 2X250
mL)parng% 1?& 1¥1§|tv%%ultlh%xsfe fa?%d‘n%?tf) (Sjrdqﬁ(ge & elcft gg %%eycomh(l)l}él[iaz‘lgz!l rﬂl{ %rﬁwn
solidsol i d, whi ch was used w thout further purification.

Exanple ID 1-(1 Hindazol-4-yl) -3-(spiro [chroman-2.

1' -cycl ohexane] -4-yl)urea The product from Exanple 1C

(4.06 mol ) was suspendeéaimplentdi anol (20 nl) and was

treated with 51V g8di,a0000iIc; NaCGH (Fhdoite 16.5 mmol).

The m xture was stirred at room tenperat ure for 45

mi nbhe pragdhctiof Eypaplepdut -6l i/ drgnelixod (10dd e yvere pprgbined in cthanol
20 IBL) of% I%Jéé &G0 Qh;@dE%TCQEtHl% WA S Ty OJe 861 8L BY [ he%gcﬁatt BOR for 20

air-dried to a ord the tide conmpound as an
mmwst aliphyid © cedltd thom@pamyurf.4894iltcrdd RN GOQ. Whizfiltrate was

evapltgfl\é)?%}tc? 1)€§19 g&)e CSr]ﬁ.got% (Pl? E\Tll\/f% W%M%If 6[5%&8 fJ%T (HEZI—B 66’_4|§1§dd 1H),

721]111223{)(&4:27(58}1})-12 IH) 7.16 (m IH)), 7.08 (d J 8.5 Hz,

I 0 0
H)Al c agveg(tyghe raactl(zp v§ssil 3 Ic_gair%ﬁ? I_l!)e A{)t@%gé £ E rrilll} € ﬁ:‘ %E%anop(ZOOO
mL)(zm;l S%H)d/ Cj[lOf@ ]_Tl&ZmJécme ressyBd MEBIH: 440 gm[) arjd shak@WH)n_blent
r e . .
tem i ’@Te r%ictlonn\lfz& cgm[{)lctt(!f ?%%%Q{s The mixture, was ﬁltcrecji tz) '95%161 the

nitroaniline g) in acetic aci
prodytt)in wadhata elagne d3 W etHHC AN 2 wis2ddggh co ithpwierc g nis@repd e pyeduct

soluf s CARENARL CRkar S MM en THE TIRAGI 00 XM S YRRy
lowed to warmto roomtenﬁerature and stir

alcoleﬁ} &ORinghtor ITmenvgs| Vesrtelidwss fiterpbirddvachsd et fredidropeppy! alcohol

(3XW £I9SHA BriediRg vigShdus tbﬁ\?ﬁwidé @ﬁ@rﬁgf MokiRoiMaL 81 GJQ&ylmabd
nd the m xture was filtered e solid was dri ed at

mCdZYSCSG?CHqS%t%?é&%}ﬁmoéﬂ?éﬁlldover night to provide the title
conmpound. H NVR (DVMSO-d 6) d 8.56 (s, IH), 8.2-8.05
(dd, 2H), 7.6 (t, IH). Aterpatively, to a 4-necked
5-L jacketed round botto@ﬁ@P@s@@fltted wth a
me glandieal-pySblidid- %loﬁﬂﬁb@lvhhﬁfomﬂ&uﬁl1&21%&7116 hat gedyl the

ni troanilin V nd.acetic aci
Tr b pEu B § %%Q%&%ﬂ %Jd Ugesiigy! &ﬂﬁ‘?ﬂnf‘tég“{ PP Rma
wereatbﬂﬂi in 1ce@ﬁlt(ﬂb Cleo wap ef 4HBhdun ursl@d mttdganatmf)spﬁadl Ui oiid wistiwlated

by ﬁ(trano gf‘ashed Wlth g:etomtrzlc 4)5' m ned drlgcf un%er a umzﬁamg nt emperature to

qui ekiy ernal tenperature

glVCfﬂI@OnﬂE 1c4:n;@>@nd @5@@ B0 @fffwhlteﬁohrl n., st ayed at this
tenperature for 5 mn. %oelgradually cooling to 15
0C. The mxture was stwr‘d@‘e or 24 h after Whl ch it

Example 2A
7-fluorospiro|chroman-2.1"-cyclohexan|-4-one

The title compound was prepared using the procedure as described in Example 1A,

substituting 4’-fluoto-2’-hydroxyacetophenone (Aldrich, CAS# 1481-27-2) for 2’-
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vol unme of 500 nL. The residue was re-slurried in water

(1800 nL) at anbient tenperature for 2 1 hours. The
wo@e@ngz128ol i d was filtered, washed with water PGMESD07/066515

m.), and dried in a vacuumoven at 70 0OC to afford

97.0 g of the title conmpound as a bright orange solid.

Exanple IF nmethyl 4-nitro-IHindazole-|I -carboxylate

NaH 39, 12. i methyl f or mam de (5
oy b al O3V Viie YUt POt B Mol B [ig 13 658 (.
2 @.7810 210y (raHe), 10G.1 .03 e, drBaci4il N (il XDUNS (has:) 3/ b oases+11)
zszhﬁiﬁﬁyn1to roomtenperature and stir for 1 hour. The

e was treated with nmet hyl chloroformate (0.9 nlL)

and stirred at roomtenperature for 3 hours. The

m xture was treated with vvatngBand filtered to provide

the title conpound as a SHHPEAEH VR (300 VHz, DivsCd

6) d 4.1 9 (s ird[cBro 21 Hyclo inel H), 8.62
(d, ern native nec
(e sFulPotayt ot BB LR TS,

subshmaﬁgmﬁaipmlza, foﬂmn@]a 1addH{lNND]Il Ghunmel DWaS- L) tagget>70m, QH)

o2 B B Ty BT A1 3R 40 PR O R 1)
cooled to 10 OC and 1, 8-

di azabi cycl o[ 5. 4. O]undec 7-€ (96.0 g, 1.1 equiv.)
was added V|a addltlon fUﬂﬂéﬁE%D that t he |nterna

m hlé:J rugc ¢ ougdowas g dega&bd 1'1‘“? | i ?Q!iqu osfcf:c):sc - G E%Qnﬁy ‘AA

2.0 equiVv.) was a Vi a a ion unne so t
subsiiptieg ainpteeifper atwpe 18i dhm@tldegtomb@y'd nds 280 ¢El wmlfctueﬁlrtmer
puﬂpﬁggn stirring at 10 OC, aqueous 10 % potassi um
osphate diacid in water (500 nL) was added and the
n1xture was stirred for 15 hours. The resulting brown
solid was filtered and tjhg f.ea¢fion vessel rinsed with
aqueous 10 % pot assi um p os ate d| acid in vvater
(2Xl5.1.. UOTOFP{ 0 A<, e it h-indazs Huses t he

fi Itelide IRGohQBWs bk ch&%hd AhNRS M\%D&Q Wbédh E%ﬁ%@euﬁ) 10
@6potas§|un$phos (?eed|a0|dM?nemater sC2X20r(1) m),

subsyiptieg ExapixR @9 fﬂiﬁxamﬁklléd TH MR BEURMR VRO ah) S70mB.00 ¢, 11D, 8.68
s, 181, fs%@ 1227 &7 @, ok 4<'HZdﬁfI>k7 @WPH)W'ZQ d @'@@{ZSHJI)' @'08’\@5] 8.3 Hz,

reslurried in 1 SOp r08¥1 ace

TH) Holdr®, 2Hhets@h:ial tas ' iz tér €, mwaldheéd> (ﬁl\dﬂﬁli i’ ééH{Z 1H), 1.33-

1.791(SORTHPYVEK ?:t”gtzggg O41pi )rNa>and dried in a vacuum
oven at 70 0OC to af of the title conmpound
as a light brown SO|Id. E%%@%?g | G net hyl 4-am no-
H i ndazel @rodospieddhRaxayiloat 8 dhh&aR[-Rabe 1 refnd APl el F
(1.66 g, 7.5 mvol) and 10% Pd/ C were conbined in
et hanol (20 nlL) and exposed to a hydrogen atnosphere.
The reaction m xture waspheateed at 80 0C for 20
m nutes, allowed to cool to Qom t enpe) ature, and
filtered througH agipiplghrons PR evapor at ed

t 0 e @v¢ denpbidd veas @&pnecumhg tllrel Ml(ra D eddhlzed iDNBQEIG)A, d
substltutméf’ ﬂuor|(;|)2 hy%roxyacgto&lenone (Aldrich, CAS# 1481-27-2) for 2°-

hydroxyacetophenone and substituting cyclobutanone for cyclohexanone. 'H NMR (300 MHz,
DMSO-ds) & ppm 7.80 (dd; J=8.0, 6.6 Hz; 1H), 6.93 (m, 2H), 2.98 (s, 2H), 2.07-2.28 (m, 4H), 1.73-
1.86 (m, 2H); MS (DCI*) m/z 207 (M+H), 224 (M+NH,).
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7.21 (m 2H), 8.42 (s, IH. Aternatively, to the

reacti on vessel was charged the product of Exanple IF,
woredonaziab (2000 nlL), and 5% Pd/ C (10.6 g). TheP@i/K$2008066515

was pressured with H2 (40 psi) and shaken at anbi ent

tenperature. The reaction was conpleted in 1.5 hours.

The m xture was filtered to obtain the product in

nmet hanol . Cone, 37 % HC 10 ) was added to the

reaction m xture. The pr%&u@&%l uti on was

concentr at ed Juaitels Braownh4-solnkd. The sol id

SpLegl yrried 0 cohol ( f or

i L &g Spfpoti ‘i”as 8r€§%% SP%%%@?%%F%“&% asmdés ﬁbegm Ei‘%mp# resh

subskiSIB Epwpleahdeﬂmlam@smo 1HTJ_\)MR asn@lMdsz BNISO,)a ppacubiim, 1H),

oD RIEYETR 39,218, b R RAIEE e g o0

1.57k1r70\m 29| M$. (DEXampt B8IHM+H), 225 (M+NH,).
4-(2.5-di oxo-pyrrolidin-|-yloxycarbonyl am no) -i ndazol e
-1 -carboxylic acid nethyl ester The product of
Exanple G (1.9 g, 10 mmibfamphid . .
91 tﬁxH q‘(\(!}) n7I fﬁqogéélalgoﬁ(ﬁlp&@a%tﬁ gs%loﬁut%lod 1‘ ;l7DL é& ))1 RS —)égrgwlvgte

acetonitrile fo er nitrogen

at rits pﬁfe¢oerlp0¢¢dewzg @tep@emglds@raieéde WC$C'Fib¢dri’aEiX@FPIC 1C,
subsWag FEC%BQSI%XQQI%E n Bl ?‘hc( Jru(% cmr@)ouaa %agﬁlkr?& C&J@Ql%rut further

vacu nbient tenperature to give the tit
Puﬂ%@ﬁ?ﬂaund (2.56 g, 77% as off-white solid. Exanpl e 2

1-(7-fluorospiro[chroman-2.1 '-cycl ohexane] -4-yl)-3-(l

H i ndazol - 4-yl )urea Exanpl e 2A
7-f1 uor ospi r o[ chr oman- ng@&@épohexan] -4-one The title
conpoungd mRssprSRae 2US LRGLLRNR|- P0G el @, A84-GRS&I | bed

in Exanple I A  substitutin o
4" Gt SmpouU i SRy bt U s Tardierce hed iegmple 1D,
subsgiélg% ﬁ;zlm%)e 30Qk: é;amBDéQCom’m gpmm n@Msb Ml\%;p(n?’@%l Mizy 1),
m?7.78 %dd }-%
871244 1D, QO?;@ 1? TGyl =14 8B, 1@,7@_@11 211) zfgg@ 575 2 Hé),{y 78 (m, 2H),
6. 67J<dc2Ei:119 5377 HBMH%'ZDM (N6 DO ;) =12365 6 MEHI), 282n( MiNHd) 97

I%%é%b’r’%@&ﬁ\%ﬁhn 2.1' - cycl ohexan] - 4- ani ne The
t|tIe conmpound was prepared using the procedure as
described in Exanple IB, substituting Exanple 2A for
Exanpl e IA. H NVR (300 MBMRFAEO -de) d ppm 7.57 (m
| H) ] (ﬁﬂﬁﬁos{gl@@ 1ebithan-B1'-82 o tith i -v)-3-(Lihedhin 1 H-illazol4-QRrdam

O PPy (O PO D g caninniat B TRE S

treated ®§ﬂﬁ:5&%] W m(@] mgfl--l ¥ )11111’061 A0 Yhel miktaten@@@otee atkroom temperature for 45

o BRRARTHAL R, 108 Lk LS. SRTPOUNG S, PELER R ST e o
proce ure a eSCrI
1 h. Concentratlon in vacno, followed by sﬂlca gel Chromatography (98:2 CH2Clo-methanol, eluent),

’-9—4

afforded the title compound as an off-white solid, 121 mg (24%). 'H NMR (300 MHz, DMSO-d;) o
ppm 8.74 (s, 1H), 8.03 (s, 1H), 7.72 (d, J=7.1 Hz, 1H), 7.29 (m, 2H), 7.16 (d, J=8.5 Hz, 1H), 6.77 (m,
2H), 6.66 (dd; J=10.5, 7.8 Hz; 1H), 4.97 (m, 1H), 4.01 (s, 3H), 2.40 (m, 1H), 2.12-2.30 (m, 4H), 1.65-
1.99 (m, 3H). MS (ESI") 7/% 381 (M+H).

Example 5
1-(6.7-dimethvlspiro[chroman-2 1'"-cvclohexanel-4-v1)-3-(1 H-indazol-4-ylurea
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substituting Exanple 2B for Exanple |IB. The crude

conpound was then used w thout further purification.
WE@MPLeIPD 1- (7-fl uorospiro[ chroman-2.1 PCT/US2007/066515

'-cycl ohexane] -4-yl)-3-(1 Hindazol -4-yl)urea The

title conpound was prepared using the procedure as

described in Exanple I D, substituting Exanple 2C for

Exanple 1C. H NWR (300 MHz, OVBO-de) d ppm 13. 00 (s,

IH), 8.68 (s, IH, 8.06 (s, IH), 7.67 (d, J=7.4 Hz,

IH), 7.35 (m IH, 7.22 ¥tapplt=8. 0 Hz, IH), 7.08 (d,

J=8.3 Hz, IH,- 8. (f 64 &EQm,Jolo 3, 2.7 Hz;

IH, 4.96 (m IH), 1.33-

1. 7e (um oHH)aundl\;@s @E@[te@ usﬂngglgﬁ)rqu-L}fa as dﬁgcﬁbﬁ(dl\m-ﬂw)mple 1A,
s B SR SR L Sy M e S5 2 (1
lwmnhmdazbhxﬂey%yNMBaﬂEméHpﬂﬁmsAda8744@ 1H), 6.84 (s, 1H), 2.68 (s, 2H),

7- 3P0 0 a ne T e
2 D B En s Y B A PP O G Pt
M+NHExanpl e | A, substltutlng

4' -fluoro-2'-hydroxyacet ophenone (Al drich, CAS#

1481-27-2) for T - hydroxyacet ophenone and

substituting cycl obut anoBenfolersBcycl ohexanone. 1H NVR

(300 Mz, DVEOG L@ R B0 0900 058, 8.008,0 Hey 11,

6.93 (m 2H), - m .Hk, 1.73-

1. Slge (apht og],H))unchBls Q:)@@pq.i) us;ngz]@pr@qgﬂ;ﬁ as dzgz;qumq. j4mple 1B,

B R B o A G OMIARI SR 4 e T Do
(slﬂbﬁﬁéﬁadﬁdeﬁdmmﬁﬁ bﬁ%b@ﬁ@dﬂQSihﬁlﬁh@LﬁHbdéﬁ@ﬂéﬂa@QZ%
@{gﬁscrlbed in Exanple IB, substituting Exanple 3A for
Exanple A. H NVR (300 MHz, OVBO -de) d ppm 7.52 (m
IH, 6.67 (m IH, 6.52 (dd J=9.5, 2.7 Hz; IH, 3.80

(dd: J=10.9, 5.8 Hz; |H),p2.26 %m 2H), 2.09 (m 4H),
1.57-1. 71 (m 2H. M5 (DCI+) 225 (M-NH 4)

meth 4 E3h817 glirn leiir ¢l chiroma

pehaineled -cprboxylate

- Ciye lugp @dd' s %L%M&ﬁhg@%)thé pr&eﬂlﬂg Qsz(fé&cﬁbeh in Example 1C,

-.car boxy Iate The | e compound prepared using the
su sawaﬁge%wleé§ frdserpised: The %ﬁﬁ@eouféwawﬁwﬁ mﬂil%gfuﬁhef
purifsaspl e 3B for Exanple |B. The crude conpound was then

used without further purification. Exanple 3D

| -(7-fluorospiro[chroman-2.1" -cycl obutane] -4-yl)-3-(1H

-indazol -4-yl)urea The tithgleconpound was prepared

usi ngl— Gr%—edlrgetﬁ)?eldo gherorggn éjieScCcT()lh?Xezlge I4nl —%Z(?gpncgz -AyDurea

The title compound was prepared using the procedure as described in Example 1D,

substituting Example 5C for Example 1C. 'H NMR (300 MHz, DMSO-d;) & ppm 13.01 (br, 1H),
8.65 (s, 1H), 8.06 (s, 1H), 7.69 (d, J=7.5 Hz, 1H), 7.22 (t, ]=8.0 Hz, 1H), 7.06 (m, 2H), 6.66 (d, ]J=8.1
Hz, 1H), 6.61 (s, 1H), 4.93 (m, 1H), 2.21 (dd; J=13.9, 6.1 Hz; 1H), 2.14 (s, 3H), 2.12 (s, 3H), 1.62-
1.77 (m, 4H), 1.44-1.61 (m, 7H). MS (ESI*) »/z 405 (M+H).
Example 6

1-(6,8-dichlorospiro[chroman-2.1'-cvclohexane]-4-yl)-3-(1 H-indazol-4-vl)urea

Example 6A
6,8-dichlorospiro[chroman-2,1"-cyclohexan]-4-one
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substituting Exanple 3C for Exanple 1C. 1H NMR (300
WMHz, OVBO -de) d ppm 13.01 (br, IH), 871 (s, IH,
wW@207/1t99 | H), 7.68 (d, J=7.4 Hz, IH), 7.25 (npPCRHH2007/066515
7.09 (d,J=8.2 Hz, IH), 6.78 (m 2H), 6.67 (dd; J=10.5,
2 7 Hz; IH), 4.94 (m IH), 2.41 (dd; J=13.4, 5.5 Hz;
2. 21 (m 3H) 1.70-1.97 (m 4H). M5 (ESI+) m 367

(
Mtf?D S BRBI L o EWPBHAALS e MR ArBAERR ATyl
subsmrtlhg/?p 5- Hlbhlom@awéﬂoxﬁeeydp}lmoaa (IArl@Stli‘IuCASYfﬁ 3Pl -9Bx¥pfpke 3D

RS FRBE W TTEON AT ES. g® PG a- Rl Pt OB (124

Hz, M) 28T @, 2B S1. St (i 2I€d1.81-1.60@1TBHE MURCALIY £ zfzsxr MHEDHM N,
D nethyl sulfate (0.14 nL, 1.48 mmol) was then added,
and the reaction was allowed to stir for 1 h.
Concentration in vacuo E&Ldﬁﬂ@d by silica gel
chr omat ogr ap Cl 2- et hanol I uent)
affor ded thegl (2 IOS itO|chrom nT‘:I‘ gnh n % | | d 121
Pire of HaNMR6AZ0D1 lyHE51 I@d@@r@thﬁxﬂar@mﬁ;ysroﬂzflor(cb (293 mg, 3.51

ol B8 (3 Dy T oAy o 8 L

tempprap@e. SALCE s tipe, the |€-B>lven4w@7cv{mratdd|—4) vacid, a@ﬂ_thé 9351dt3fH)7as d@sayEd in
ethe£ in \x;a@ed W2th 1x2rt(c:2an§ Q)rlgén Th% H)g*amé‘la@é waskirRQ (1\6 25@045)’ e redMRd

evap:pra{eg zﬂﬂzﬂ@p ﬁ@.’t qhy regléqlq'fg{t]@h Fl@qﬁalﬁcqgog_lcaﬂy (CH5CN). A solution of the residue
in tetralgf}ﬁ%hﬁ) A 21}7216@0}51'6& fodp ahd Vs tﬁkq%gl‘,d' &O\M%}‘}ﬂl&{ eabanpl e

A'6. 7-di net Elro[chronan 2.1' -cycl ohexan] - 4- one
tetfawéoftlﬁafl Gk oﬁﬁslae} of g e prdiared C‘?I%FPI?Y@ therferciirioras diecdder 2.5
h, le@%@;{uhr@e&s doBle(EK)arH&h €l pPratuSUR tilad MtatcB Yarefully with H,O (3 mL) and 20%

- di met droxgacetophenone Acros

ad. Ié‘éh!é% s dzfy “ﬁ%*?eﬂ"‘l"ed %y dr JRyREETOBREA RXW (Nsﬂe eyl
acetdVEZThe E)ftiﬁ}ts Greré whdhed Sith L MHCL 6T1834aq(1€$)us lla}%} wasdha§8ed(vSth 2M

Naqztlgbigloife%gy %mcuig%th etk)]é a%eEﬁ, EE()r e/d t]%i%lg (c%'ﬂ%SZm ?%azyd%WAL mg

(6%)4)1H NNER TP Ve 12 BMS O-4) Sppm755 (dd] 14.9,2.7 Hz; 1H), 7.36 (m, 1H), 3.82 (m,
- di net hyl spi rogchr oman- 2. cl ohexan] 4-am ne The
1H)’t% 1t1 @ 4o h W& pr %@e{P@B) @éiﬁ% MAED-procedure as

descri bed in Exanple IB, substituting Exanple 5A for
Exanple 1A H NVR (300 MHz, O ) d ppm7.23 (s,
IH), 6.49 (s, IH), 3.78%%%29@%2 2.02 (m 2H)),
mékhyd 93¢ GE%MOS&H) [chrdmadd> 1 BB héahc] 8 M) urcidS- 1(HDGH DI/ -AhBxvlate
( Mt npl e, 5C ne
4- (152@ (ﬂ%@ FRUPHEL Y |P§CB?IF%TS81% e g ey PRk aE < Yoy
subs)mnhﬁg' dojnplekiBifadazobe-1B- Thr bodkybap@ndhes hid bsed colipolinter
rprepared usi ng the procedure as described in
le 1C,

puri aUO

Example 6D
1-(6.8-dichlorospiro[chroman-2.1'-cvclohexane]-4-v)-3-(1 H-indazol-4-vDurea

The title compound was prepared using the procedure as described in Example 1D,
substituting Example 6C for Example 1C. 'H NMR (300 MHz, DMSO-d) 6 ppm 13.00 (br, 1H),
8.83 (s, 1H), 8.10 (s, 1H), 7.64 (d, J=7.7 Hz, 1H), 7.47 (d, J=2.5 Hz, 1H), 7.29 (m, 1H), 7.23 (t, ]=8.0
Hz, 1H), 7.09 (d, J=8.3 Hz, 1H), 6.90 (d, J=4.3 Hz, 1H), 5.05 (m, 1H), 2.23 (dd; J=13.4, 6.6 Hz; 1H),
1.74-1.85 (m, 4H), 1.43-1.66 (m, 7TH). MS (ESI*) »/% 445 (M+H).
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substituting Exanpl e 5B for Exanple |IB. The crude

conpound was then used w thout further purification.
WE2@MPLRISD 1- (6. 7-di net hyl spiro[ chroman-2.1 PCT/US2007/066515

'-cycl ohexane] -4-yl)-3-(1 Hindazol -4-yl)urea The

title conpound was prepared using the procedure as

described in Exanple I D, substituting Exanple 5C for

Exanple 1C. 1H NWR (300 %g_mﬁi%t/so ) d ppm 13.01 (br,
| H), 865(s IH) 806 : 7.69 (d, J75Hz

(d,J=8.1 Hz, IH), 661(s I'H, 4.93 (m IH. 2 21
(dd; J=13.9, 6.1 Hz; IH), 2.14 (s, 3H), 212(s, 3H),
1.62- 1.77 (m 4H), 1.44E00el Tim 7H. MB (ESI+) / 405
(MeH) . Exanmpl e fds (8 B 0h0b OLOIBLLY @&torran 2.1
- cycl ohexane] y urea Exanpl e
6A e §tldicoresyis P@P@:fhct wirgrhoprdcedyry ey d@h‘ek%tlnﬂl EgnentrelThe

subs‘ﬁtu%gi‘s GRRROL H%x%&en%l%ﬂéﬁee(ﬂld%t{ RAsk:hesprogedure as
described in I A, substituting

hydig%ce@hpcbmoot dHZNMydﬁ OXYide eGP hrénd nem (oAt &5t ez, TEASHO (dd;

SR PERRE ) B e S5 R SRR 1 MRAEER, s ocr)
w/zzilz@ﬁtfﬁz%&mw@ 87 (s, 2H), 1.91 (m 2H), 1.47-1.68

(m 8H. M5 (DCl +) / 284 (M+H). Exanple 6B

6. 8- di cHor ospi ro[ chroman- 2. 1' - cycl ohexan] - 4-am ne A

m xture of Exanple 6A (1EggmlegB 3. 51 nmol),

met hoxyl am ne6QMg1roQL£1%!c91rolrrg§2;(1@§oﬁgan 3 a%emml ) and
pyridine (1.4 niL, 17 mmol ) 1 n nmethanol (25 nl) was
st i e dHe evrpPRIdS PrpPrrbB Rt eedtre pelescrpgddr Et‘”r‘i‘il%e 0B,

subst:ttugﬁg E)Eanl%a%l %P@Jam%%AeVQWI@E@QMH} MRCQHO;) (d =2.7 Hz,
resi due s dissolved in ether and washed 'w h vva e

TH) gt k17768, 2T Bhg@ni @ JFéfiéIfZ Wlvs 3-8l (e dH), RE2SCH4), 1H), 1.15-1.74
m, Tirht ekedcangd, exapasrated in vacuo, and the residue
( u}ir>t he(r%gdrlg]et/j@aézggt%pl cally (CH3CN). A solution of
the residue in tetrahydrofuran (4 nL) was cooled to O
and was then treated sl omynpwiAch | M BH3-

tetrah drofuran 3|) After the addltlon vvas
b f03- K LOp ) vcloh ole boxvlate

m Xtheruee Mﬁ)oﬁ:&p&{m@ ﬁec[@oﬂ@tﬂi tat ysrcescamtt 1M\@§art €at ed

carefully with H2 0% a K hen
subsgiigng eyaplnedd fridr Pl “3%# % CB‘PBO‘WEW%%? e g{hﬁ@m funfr
puriticract ed wi th ethyl acetate. The organic extracts
were washed with Ii VHC . The aqueous | ayer was
basified wwth 2M NaOH, followed by extraction with
et hyl acetate, afforded Lhepti7D e corrpound as a yell ow
oil, (
(dd; J=t2 ) ‘BeuseR (m_1H),
2. 1he (irlg oztﬂ))pndlwaz @reibar&ﬂus(rrg]the]r@b\t)sdurwﬁ c(e@@)ed-lh) Ekanﬂ:&ﬁlD
subs 1tum'Ig Example 7C for Example 1C. "H NMR (300 MHz, DMSO-d;) § ppm 13.02 (br, 1H),
8.79 (s, 1H), 8.10 (s, 1H), 7.67 (d, J=7.4 Hz, 1H), 7.28 (m, 1H), 7.18-7.23 (m, 2H), 7.09 (d, J=8.5 Hz,
1H), 6.82-6.88 (m, 2H), 5.01 (m, 1H), 2.26 (m, 1H), 1.72 (m, 4H), 1.35-1.76 (m, 7H). MS (BESI*) »/%

411 (M+T).

Example 8
1-(7-tert-butvlspiro[chroman-2.1"-cvclobutane]-4-v1)-3-(1 H-indazol-4-yDurea
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Exanpl e 6C net hyl 4-(3-(6.8-dichlorospiro[chroman-2.1
'-cycl ohexane] -4-yl )ureido)-I Hindazole-1
WO0 e@rbaryd ate The title conpound was prepared RSI/O8MDNEH6515
procedure as described in Exanple 1C, substituting
Exanpl e 6B for Exanple IB. The crude conmpound was then
used without further purification. Exanple 6D
1-(6.8-dich|orospiro[chronan 2.1
'-cycl ohexane] -4-yl)-3-(1 Hindazol -4-yl)urea The
title conpound was prepaftadplesiing the procedure as
descri bed in Exanple D, %bstltutln [Exanpl e 6C for
Exanple 1C. 1H N e) d ppm 13. 00
( brA mixrg ofP-18@-bitglphdnkl) (4.88, 3]_20111(1(51) anf lsfpdintf a@tpte((@) o= réfluxed in
aceuH%mhy!iJ_(Qe’ (277 %;fm( éjh ‘]ngr gom to, rtgm telipglgatu(:cnlhe Intgture z\fagf})ougctd into
32870 Hz, TH) . 8.3 6.90 (d.J=4"
watdsfand qxpﬁctedm@gdﬂ(em Th|e |@Bhete@ eg@ct@ @ygre tlgé_ﬁ|su@ed4ngog)ugy Pith sqh}i-u{zCOg
over%lﬁg_t‘]' The R0 (fmow%aﬁ)y dréné‘ Srel NG @Og Md ezztfboratl%m ngﬁl aftbkdell a45

Exanple 7 Hor ospi ro [ chroman-2

correspesyiz s agTEgs 9 PWCfIWLPIﬂ ﬁféﬂ&% gpswusghdireaty vEsbahfrfPréhevwrlﬁcamﬂ-

6- ci) 9k espd chtaJe @st%cgmm Bmdl) walMalohexanls o; % 0nLoIT AR the
title conpound par ed u5|hg§the procedure as

nnxtagér@‘s lmﬁlg& vpth nEngﬁgﬁzld étlrp% at gaﬂbgt fp{ h nEhe reaction mixture was then
cooled mGMNAKASs diendhyd E@m&%mmﬂa@ BE HA ddhon hSfher, followed by

74-4 or _2'- xyacet gphenone, H NWVR ( 300
s1thq§ (%1 ) jrf( 95 a hsﬁpﬁ ef{ng ac%?a‘: to 8&?6)?116;_&5}7 clq)ate e}uaélbgrecaﬁu)
affthe&h@ ﬂﬂgeoﬁ;pbland 2k lz')chlck el 192, 1dsg%(%l'|ZH N g&@M@Q 108804,

Ppm(lﬂrpﬁfbf Jg %H\Qﬁ»bh;% Af17, 1@%%%3%5 &ldH 6%@61 Gdol) ZOHZ 1H),

2.61[ € hrpmanes2orh. Nﬁqﬁgb@hgx@@M+ﬂ3anlne The title conpound
was prepared using the procedure as described in
Exanpl e 6B, substituting Exanple 7A for Exanple 6A. H
NMR (300 MHz, DI\/ISO)dQ@mpYe@S(d J=2.7 Hz, IH),

7.08 (dd38§ : gd =8.8 Hz, IH,
3.81 (m | H), 2% L - P4 (m HH). M
( D@ht)mlcf‘l’iorﬂps{mc(d\ék Iﬂ}eparﬁi(&mghl& ﬂ&eﬂlﬂ&& hs)descrlbed in Example 1A,

ohex

| h
subsual(_lﬁlg é)ﬁmph %rfo Pfcp % g?’% %;:()yelngltﬁe anﬁl.ﬁ cy%%utiafone? clo ﬁ%/?n))ne

NMRI&pares Dtmcng) & p@n pma (B@}ﬂi$r4a{ﬁ$H}j esc (dldbjeis 5117 Ezgampléem d,
1C substitutin B for The c

J=1E SpB e 2as Hg)ﬁ 28 ot “\%{Hlﬂ&d’ﬁl %@r%e@ 95%%“?@%& nZ245
(M+H), 262 (M+NH,).

Example 8C
7-ter-butvlspiro[chroman-2.1"-cyclobutan|-4-amine

The title compound was prepared using the procedure as described in Example 1B,
substituting Example 8B for Example 1A. 1H NMR (300 MHz, DMSO-d;) 6 ppm 7.41 (d, J=8.5 Hz,
1H), 7.03 (dd; J=8.1, 2.1 Hz; 1H), 6.82 (d, J=2.0 Hz, 1H), 4.51 (m, 1H), 1.99-2.21 (m, 3H), 1.65-1.91
(m, 5H), 1.24 (s, 9H). MS (DCI*) 7/z 246 (M+H).

Example 8D

methvl 4-(3-(7-fert-butvlspiro[chroman-2_1'-cvclobutane]-4-vl)ureido)-1 H-indazole-1-carboxvlate
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Exanpl e 7D 1-(6-chlorospiro [chroman-2.1

'-cycl ohexane] -4-yl)-3-(l Hindazol -4-yl)urea The title
W@ o0vponed was prepared using the procedure as PEBHUS100E0H6515

in Exanple ID, substituting Exanple 7C for Exanple 1C.

1H NWVR (300 MHz, DVMSO- ) d ppm 13.02 (br, IH, 8.79

(s, IH, 8.10 (s, IH, 767(d J=7.4 Hz, IH), 7.28

(6m8”131 EQ_HS e ]6§nd2\17_®s preé% us I%thel H_ﬁ)ced%désé]e?cnged 1?_63)(%@6’7%
subsfimpinglEyample. 88FedlxAGple P Thﬁ crudvSofip@ind yvasiiheldstd ity further
puﬂg_xg(qpl e 8 1-(7-/gf/- butylspl ro[ chroman-2.1

ycl obut ane] -4-yl)-3-(1 Hindazol -4-yl)ureaExanpl e
8A 4 -/ gr/-butyl -2" hydroxyacet ophenone A nmi xture of

3-tert-butyl phenol (4.8 g ?%S@TDU and sodi um acet ate
(6.5 g) was refluxed |n a%:arenlc anhydrlde (27 rrL) for 3

PO qﬂé B Nat ek p@cgge@agﬁrfgaﬁé@&m h Qfe@cneerd in Etzgnple D,

et hereal extracts were thén stirred vigorously wth
subsgwltmng*@@@@Ibf@eEmmlC M INMR 300 MHA BMSOWeD hyn thrGti (g1 H),
8. 66%" ?ﬁ)é F? ajf‘ég)rﬁ apoLatign,. id“( &GUP0s B J%rsq% ufd“@% (dd;

u e acet at’e él e
J= 7\Xh1|8dﬁz %W&éﬂﬁ]fﬂqlécﬂﬂy@ﬂﬁdwbﬁﬁ H@ﬁﬂhél‘)‘*pmllff)l?dét%“émm 3H),
175"1‘1)9%13'5?{?0{ yde 9912%@%1%1()%/%%59(M+% 7 WpK)), was added
he m xture was heat ed

Wit h nechanl caI stirri ngM@ OC for 2.5 h. The

reactj @ HhthddpicMasndnlen ceaked) oy Bl AR WAS v urea

quenched carefully wth O and 6N . Extraction

with ether, followed by silica gel chromatography

(95:5 hexane ethyl acetatentR o 1 hexane- et hyl

acetate, eluant gradient), afforded t he t|t| e conpound

as a thick _wl_i QGpgpirols 14 Ao 1 XGPS 410mg)

OVEQ@e 'ﬂd@éon@)o@rﬂiﬁml 28 slrec( Mn tlhel’ﬂ)rocegurg as. de€lribeliFS ERankis 1A

subsr_l%ng 35- g%m(rg hﬁiﬁﬁ(yaﬁ_@t eﬂ(og H@gpﬁj H)Cﬁ}ég 1%%@9%@3{“(%“4)

hyd@ga{&ﬂpﬁer%ﬁe 7] WhiR-(puatyhs BNISO s BpearRs 2,74 m, 1H) 7 237. 31 (m, 1H),

obut an] -4-one The title conpound was ar ed
7. 14Js1|9r§1@ 1tfﬁe2 Procadre (s s Crlibén- § M@A%Wr 1\2 3 (M+H).

substituting Exanple 8A for 2'-hydroxyacet ophenone and
cycl obut anone for cycl ohexanone. 1H NVR (300 MHz,

DVMSO- ) d ppm 7.64 (d, Jegmplo s IH), 7.11 (dd;J=8.5,
1 7 Hz; 1H), 66 dﬁﬂo;(ggguo{l_;*ﬁrmenﬂz_,cgﬂgﬁ ,&ai—.ﬁlg&ﬁdgs, 2H) ,

R e A IR N N B

substruti@ ¥ xabipleyASPI Fampenomamagr Bo) M}Mc:bpﬂso)t@rd pprdh?. UM FHE(m,
1H), 7.01-7.08 (m, 1H), 3.79-3.85 (m, 1H), 2.11 (m, 1H), 1.33-1.73 (m, 11H). MS (DCI*) /5 254
(M+H), 271 (M+NH,).

Example 9C

methvl 4-(3-(6.8-difluorospiro[chroman-2_ 1'-cyclohexane]-4-vDureido)-1 H-indazole-1-carboxylate

The title compound was prepared using the procedure as described in Example 1C,
substituting Example 9B for Example 1B. The crude compound was then used without further

purification.
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The title conpound was prepared using the procedure as

described in Exanple I B, substituting Exanple 8B for
wE@mpedd A H NVR (300 MHz, OVBO -de) d ppm 7Pai/U$07/066515

J=8.5 Hz, IH), 7.03 (dd; J=8.1, 2.1 Hz; IH), 6.82 (d,

J=2.0 Hz, IH), 4.51 (m IH), 1.99-2.21 (m 3H),

1.65-1.91 (m 5H), 1.24 (s, 9H. M5 (DCl +) / 246

(MtH) . Exanpl e 8D net hyl

4-(3-(7-1gr/-butyl spiro[*HPBITEIE 2. 1' - cycl obut ane] - 4- yl

) ur ei d@)S-difkorazpia ploksxh @i -6 Thé i dazot-diyihoes

wa r.epar.ed usin 'He ];o‘e ure,as describe fﬂ ‘
B B PRSI e RLRORAN 1 BR-ERELIRE o0,
subsThEnCIFud@leOOrfpotmepWas. tHanRISTMK] IBO-4£)Wbritphelr3.00 (br, 1H),

876232%{}88%' @@i @%@%?825& 0. 231),77.00 (d, J=8.3 Hz, 1), 6.97 (n, 111), 6.83

(d, J=8.8yle) BhLt.Ene] 4y 3.29) @B41), 1156-il Azl az 6FD,4 491 )68 e HFhBIS (ESI) 7/

itle d was prepared using the procedure as
4 g\g}s@’ ﬁ%g@wﬁaanpl e ID, substituting Exanple 8D for

Exanpl e 1C. 1H NVR (300 Mz, DVBO-rfk) d ppm 13.01
(br, IH), 8.66 (s, IH, 805 (s, IH, 7.69 (d, J=7.1
He, TH), 7.20 (m 2H), 7%2‘52&{@. 7)=8.5 Hz. IH), 6.96

. =7 kDI N 1'-cRlol a4 yE2-(OH fHvDuren
(d,J=7.8 Hz, IH), 4.94 (m IH, 2. 14-2.41 (m 3H),

1.75-1.99 (m 5H), 1.24 (s, 9%2. M5 (ESI+) / 405
(MrH), 427 (M+Na). Exa c 10A
1-(6.8-difl UOf@éQ&%g_sQJrS Eﬁrgm%ﬂz;gﬁcﬁlohexan -4-one
'-P%FLohexane]-4-y )-3-(l Hindazol-4-yl)urea Exang{e
9A o glgopgpiospipreareh g Zocedurg redetsHesddn Frampinkd
substifi@nd $’Ic{h%xyppﬂg&&gce%§en@ﬁee@ﬁﬁi@@ CASkngsuhe sprpoedur e as
described in anple I A, substitutin
hydgngecgiphiness- o TONMRAP XY /Ao EN6YBhénd nem ( %\éﬁllﬁ o0, 2EAGH#S (d,]=84 Hz,
11), 15 =A2119)o1h 073 Ts, 21NV 415 9 ehpRnenc N 00 11,
RIS o i s s antananey WG (700 .
3H)y M)S,<D¢If1741272.61@4w$ 2IHMAMIIBE (s, 2H), 1.89 (m 2H),
1.46-1.62 (m 8H). M5 (DCl+) / 253 (M+tH). Exanple 9B
6. 8-di fl uorospi ro[ chroman-2. 1' - cycl ohexan] - 4- am ne The

title conpound was prepdrddRlgdithg the procedure as
described in Exapph@o@Bionsibgttivtdgsbxanpl e 9A for

Exampl e 6A_ H NVR (300 NMHz O ) d ppm 7.20-7.25
(P T 08t k2 i3 maioh gDt Pyt ondef 0 me
4.55(fol), d, pyddid3d B nl?Ls 22(.$T}nrrfd|j{|)1n rlnélﬁan()m thl) Was2Bbded(dMitlioht a2 7dbm
M-NH 4) .. Exa e 9C net ) . . .
gt St i RO Sy R o Lo e gises ey sgelypd o
cthe) atideiadl@) vhithbwhfattad dkige. | Fhe afdp@x My tves dried Na:SOy), filtered and was

evaporated # vacuo, and the residue was further dried azeotropically (CH5CN). A solution of the

residue (942 mg, 3.26 mmol) in tetrahydrofuran (10 mL) was treated slowly with 1M LiAlH, in
tetrahydrofuran (5 mL, 5 mmol). After the addition was complete, the reaction was refluxed for 2.5
h. The mixture was cooled to room temperature and carefully quenched with water and was then
filtered. The filter pad was washed with ethyl acetate, and the combined filtrates were evaporated i
vacno to afford a gold oil. This was taken up in ether and extracted with 1N HCI, then the acidic
extracts were basified with 2N NaOH and were extracted with ethyl acetate. Drying of the organic

extracts (NaxSOy), filtered, followed by evaporation 7z vacno, aftorded the title compound as a gold

oil, 320 mg (38%). TH NMR (300 MHz, DMSO-d;) 8 ppm 7.10 (d, ]=2.7 Hz, 1H), 6.58-6.66 (m,
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The title conpound was prepared using the procedure as

described in Exanple 1C, substituting Exanple 9B for
weE@npred B. The crude conpound was then used RET/H82007/066515

further purification. Exanple 9D

1- (6. 8-difluorospiro[chroman-2.1

' -cydohexane] - 4-yl ) 3-(I Hindazol-4-yl)urea The title

on ETRGYDE 1854 SRAG e Uk, Ll B 0524 7 £t b
MS mINMRz(ZGZ)@{Nﬂz, (]VSO de) d ppm 13.00 (br, IH), 8.76
(s, IH, 8.08 (s, IH, 7.64 (s, IH, 7.16-7.25 (m
2H), 7.09 (d, J=8.3 Hz, IH), 6.97 (m IH), 6.83 (d,
J=8.3 Hz, IH, 5.01 (m Mg (m IH, 1.66-1.82
rggﬁil —'_9— 6—64110%% 1:11‘0 gl:%or{lJRZ 16c clohé\@n —E— |1-1|_rlid Hf—'ilﬂgaz()%%rbox late

| - (%weﬂhmy@mdw[smpdﬁhwr@ the pregpduirofredessribdd-ig Eydn)pl 3L | H
substllug )chtn %’ﬂﬁ% X&I'Eg%nlﬁ?:( @@ph% th@Acompound was then used without further

6- et oxyspl ro[ chroman-2. 1' - cycl ohexan] - 4-one The title
putifgipbund was prepared using the procedure as descri bed

in Exanple I A substituting

5' - et hoxy-2' - hydr oxyacet ophenone (Al drich, CAS#

56414-14-3) for 2'- hydieselediidphenone. H NVR (300

|VHZ %%Hoggi‘gs%lr(ﬂc n721 CIZ)hééﬁn m l % H 1rﬁ1-a2)'1_14 real =8. 4

7”12{16 %%)rr(pﬁfndzw prefargbqu}qgé%e P(f?ﬁe Fﬁs deicn%%l ip ann:flql[i

subs'ﬁ%ﬂné?’@am Mso€ E-&:IEE)lmﬂé 92614 I(JMR"&OO Mi48 IﬁM) '8})pm 12.99 (br, TH),

8.72¢s. éﬁngéﬁé@@p?]%ﬂ&[%ﬂ%}rﬁﬁf% gida}=7 8yt Grdkian] 4nedhned84d. J=8.1 Hz,
1) %t@wﬁ{)oé 7@&@@3@} ¢941§%1H} 318 ] 741 155 zpfmlz)s (m, 11D, 1.71 (m, 410),
hoxyl am ne droc ride 4. mml), and
142|&y“19 G 1(2f<8J T Hp e Moy ﬁl% anol (15 nl) was
stirred overni ght at roomkneiger at ure. After this
tine,
reSI d LU =g 19w X 92\ A ‘,_‘ A4 e da
and bri ne. The organi c Iayer was dri ed (Na2804)
filtered and was evaporaﬁted |n yacuo, and the residue

was further dried azeotrdpﬁ%%ﬁ—y (CH3CN). A solution

of t he resi due-HQki fleihe ahydr of ur an

was t r at ed S :
{ armede (BBabLES %@feﬁtfw‘) i et M dibddlpamnic 1,
Subs@@ﬂ'{@ @ﬁledromfﬁémeélalwroghenme(l%ﬂcwlh el Hor722)%0t- The

was co0ol ed to ro erat f
by ieBer i i e R SR FRBRCR! 1o SpREBoGRAE Wg ZE
ppmpad (nas Hwashed 1), 687 et pls fac etabss (sarid), 1.bves,coldisaads (m, 211),
[ S ev I g, to afford a gold
159”]9 ?ﬁtﬂ SM\%E{S?%% E%Z%ﬂagﬂﬁgbe?ﬁé? and extracted with

I|VHCI, then the acidic extracts were basified with 2N

NaOH and were extracted yl acetate. Drying of
t he organi C E\!)\galgl C?{fb

6-methvlspiro[chroman-2.1"cvclopentan]-4-amine

The title compound was prepared using the procedure as described in Example 10B,

substituting Example 11A for Example 10A. 'H NMR (300 MHz, DMSO-4;) d ppm 6.84 (m, 2H),
6.54 (m, 1H), 3.78 (m, 1H), 2.25 (m, 1H), 2.17 (s, 3H), 1.43-1.86 (m, 9H). MS (DCI*) »/% 218
M+H).
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extracts (Na2SO4), filtered, followed by evaporation

in vacuo, afforded the title conpound as a gold oil,
W20 7me2088% . H NVR (300 MHz, DVBO ) d ppm 7PADUSN7/066515

J=2.7 Hz, IH), 6.58-6.66 (m2H), 3.93 (q, J=7.1 Hz,

2H), 3.78 (m IH), 2.04 (m IH, 1.36-1.77 (m HH),

1.17 (t, J=7.0 Hz, 3H. M5 (DCl +) m | | (M+H).

Exanpl e 1 QC et hyl

4- (3 (6 et hoxyspl ro[chroﬁ%@ﬁlﬁg-cyd ohexane] 4- yI)ure

dehto 1650 ]k syl

pr eI@lar <§a %I nrgi was Exegare otng éﬁ ];%rocegij esgsrcfeTcngﬁdén Eﬁmgyrg) fde
subsemnm&mdlpimdéB fhamangethithout CCBrn[rotuhcéwasphm W idcithonrfurther

punﬁ?& l e 1 QD
(6- et hoxyspiro[ chroman-2. 1' -cycl ohexane] -4-yl)-3-(IH

-indazol -4-yl)urea The title conmpound was prepared

usi ng the procedure as %ﬁﬁlg@ﬁy i n Exanpl e | D,
substltutl ng Exan'pl e 1 Exan'pl e 1C. 1H NI\/R (300

8 (] @ S CPAre Si | C a CSC 1 KA !
6 g[% @gn ehgnlpo’gnd% glfa a rgshe(];qgo PSP g@ @-@)1

IH), 6.84
subsgtuTiag ]@mnp@ﬂ)i(} fat Foampley C. qq; NV, (@) 1\([32 vsQ- d@{% ,pp@|-1|§3 00 (b, 1H),
8.70%s, @ﬁ)ﬁm &' i, 7. %ﬁi]j G'iﬂHz‘HT‘i) 73 énzzﬁ) 59, KnmlHY"%ﬁ (rélf 1@1@ 6.75 (d,

J= GéH(z; Hij %@dﬂdFMf 15H>349(76<mé%h9%@4%f%m@nﬁ@ 93911 8&:@7&:91{)
MS g}%@%’ 14- b iRy Exanple H A
net hyl Spl ro[chrormn 2.1'-cycl opentan] - 4-one The
title conpound was prepared using the procedure as
described in Exanple |A psubgtiptuting
2' hydrc7)x -5' - net hyI acei;ophenone (AI drhch CAS#

1450- 72X :ﬂj_.‘h..ﬁ toman 4 yGlapen a-_,a___ —zol4 Durea

cycl opent anone for cycl ohexanone 1H NVR (300 MHz,

DMSO- ) d ppm 7.51 (m 7.35 (m IH), 6.87 (d,

J=8.5 Hz, IH), 2.85 (s, %%%Mize (s, 3H), 1.89-1.95

(m 2H), 1. 59-71ct1%9ys§1m dﬁ@ M {ddpbntan)-4mhe | | | (MEH)

23

4“% hy‘f %obr};%)ortd A B 8% ecbung the )Pc?cgguer% X dre] Cﬂhed in Exampllfhl eA,

substltutlh§4 {emﬁpel}hdirm&ep)pbﬁmance(ﬂldmsh @@smémrz@aedm Re as

described in EX stltutl 0
B TIB RO TR (500 VN )1 B R B B RO 8
pp2tD5,(16-54 HID) 647, 433784 IR HY) 6.8 @3 L Hp, 485 4/)=7.1 .
2H) Ezﬁﬁglgﬁ E%;( é%%43 2}5} %%Ré{éh I_é)H) 1'\@ (t( PC}O H2 312—1}81\/[8 (DCIH) m/ 5 247

(M-+4D (284 (b+NEL)hyY| spi rof chr oman- 2. 1' - cycl opent ane] - 4-yl ) ur
ei do) -| Hi nda2ol e-| - car boxyl ate

Example 128
7-cthoxyspiro[chroman-2.1"-cyclopentan|-4-amine

The title compound was prepared using the procedure as described in Example 10B,

substituting Example 12A for Example 10A, and was used without further purification.

Example 12C

methvl 4-(3-(7-ethoxyspiro[chroman-2_1'-cvclopentane]-4-vl)ureido)-1 H-indazole-1-carboxylate
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The title conpound was prepared using the procedure as
described in Exanple 1C, substituting Exanple H B for
weE@npred B. The crude conpound was then used RET/H82007/066515
further purification. Exanple HD
| - (I H1inda2ol -4-yl)-3-(6-nethyl spiro[chroman-2. 1" -cycl
opentane] -4-yl)urea The title conpound was prepared
usi, 1t he dure as described in ample LD
subsh? Rany r?ou*r:df YIB! E IS EXARPT %%%E@T#F }%WP&%%
subshidzing ENVBEc -ldﬁfordﬁxppm 113. 0@ cfdle conhhdpnd asABen(usgd Wikdpypt further
uﬁ%@@? (s, IH, 7.70 (d, J=7.1 Hz, IH), 7.22 (m 2H),
P (ﬁfﬁ(m IH, 6.96 (m IH), 6.75 (d, J=6.8 Hz, IH),
6.64 (d, J=7.9 Hz, IH), 4.97 (m IH), 2.21 (s, 3H),

2.18 (m IH, 1.39-1.83¢{Mm,,2p M5 (ESI+) 377 (MH),
399 (I\/H-Na). Exarrpl e 121' X; 7" et ﬁoxyspl ro[chrormn 2 1

12An¢ u@é &%%&QJ ¥R pEe‘ﬁl&E@m d?e ocea&é’ & &Rﬁﬁéd%' ]Exam 160119
The title conpound was prépared using the procedure as

subsdegey Fobeuplei 1AC Fordirphigde FA, 'FEUNRt (iﬁ’QOlMHng)MSO ds) 8 ppm 12.99 (br, 1H),

X t gph c
w785 6 036
Hz, ths b o eldtJafioned HariHmﬁcZBéthéx?athéH) FR2NMRH) 300 (w270 Hz, 2H),

d - T =7 z . . 7 +
i R el R e
429 (ENY). Hz, 2H), 2.79 (s, 2H), 1.94 (m 2H), 1.60-1.80

(m 6H), 1.32 (t, J=7.0 Hz, 3H. M5 (DCl +) m 2Al

(MH), 264 (M+NH 4) . Exanple 12B 7-ethoxyspiro
[chroman-2.1 ' -cycl opent BRl4lSani ne The title

compay @;ddimq%%éiME&@nlﬁ i'—ﬁﬁlobé?l@an@ (08 )eﬂg mn@a%ol%g GFch bed

in Exanpl e 10B, substituting Exanple 12A for Exanpl e

10A, and was used wi thout further purification.

Exanpl e 12C met hyl Example 13A
4-(3-(7-etho pent ¢
ei do) - | H-i ndazote= & Lomound was

pr elpﬁruedcd@alom[gi WA @repdir&tﬁdigrtl& fﬂsceﬂiﬁs ey defa@bkdi if Eagngl /2
subs e 12B The crude
substltu’tm Zy )E 1metHyl 2h Hroxgaé d:o%elfchng l.(l cr?s %%&?JMEG I§§ ft) fgaf i o
hyd%%}@f%pﬁetﬂaﬁ@adﬂ cgﬂo@hta@my&plcm{heﬂh&ﬁam MR (300 MHz, DMSO -ds)
'-cycl ogent anHL-4 H-| ndazol 13r/9IC9) urea
PP 40 & Lo P o (inbl Vo %ﬁé%%és g’ thdlp c@d%#)el 8%<m GH). MS
DCuesef poeri-+i 2B arpNE,)) D,

- yclontane] 4-yl)ur

Example 138
6,7-dimethylspiro|chroman-2.1"cvcdopentan|-4-amine

The title compound was prepared using the procedure as described in Example 10B,
substituting Example 13A for Example 10A. 'H NMR (300 MHz, DMSO-4;) 8 ppm 6.69 (m, 1H),
6.45 (m, 1H), 3.75 (m, 1H), 2.24 (m, 1H), 2.11 (s, 3H), 2.07 (s, 3H), 1.41-1.86 (m, 9H).

Example 13C

methvl 4-(3-(6.7-dimethvlspiro[chroman-2_ 1'-cyclopentanel-4-vDureido)-1 H-indazole-1-carboxvlate
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substituti ng Exanpl e 12C for Exanple 1C. 1H NWR (300

WMHz, DVMSO-rfk) d ppm 12.99 (br, IH), 8.67 (s, IH,
W@206/1899 | H), 7.68 (d, J=7.0 Hz, IH), 7.19 (nPCRB}§2007/066515

7.07 (d,J=8.3 Hz, IH), 6.66 (d,J=6.3 Hz, IH), 6.50

(dd; J=8.5, 2.5 Hz; IH), 6.28 (d, J=2.5 Hz, IH), 4.92

(m IH, 3.97 (g, J=7.0 Hz, 2H), 2.18 (m IH, 1.94

éﬁ‘h_?_'_%? CO%R'?%EJI; ) '%éfc&%%cb%%&@r&c%&%%@p c{g:s;cZﬂ'i%] ir'l_%karﬁ?’pl TC,NB
subslnsu@ﬁg Hxamptféﬁh)fd@phmldf chir Brand2 cdhpooyd vopkataaietidhdugfhiher
puﬁ%ca S indazol -4-yl)urea Exanple 13A
di met hyl spi ro[ chroman-2.1' - cycl opent an] - 4-one The
title conpound was prepared using the procedure as

described in Exanple | Ag §ng§§§6 uting
4',5" - d| methyl 2 hydroxfac op enone (Acros CASH

%*hg ra)@mo@%g{ran% 18 Erezsyr&! &E%mggg@dmék; dé@\@om (30 @XMLZ@ D,
subsgidying Rxafle(18C f@Mample 17, (IENMBHJO0 MG DNIHH- da §|Ppm:ﬂ3@6 (b, 110),
( +)L-h 183%( 4 \H 54}, s
8.67&{2”5@2?%6 %@{) P @ikrh i3t (M, 1948 ok MHNE LAY, 111, 7.05 s, 11D,
0.686d,7=d$ Hetlh) cspi(s. o[l KPS a2 2119 (oyid D) ot aH). 242 &ndthel 93 (m,
tdst 0 o] ing the procedure as
1H)d1§§(}réi4kgll§38}|%nmégg% MiM H?gﬁ%gﬁ}ﬁu ng Exanple 13A for
Exanple 10A. H NI\/R (300 E!HZQMD&BO ) d ppm6.69 (m
|( H) 5. (Eﬁhﬁos&%[chlr&bm 2&) Zélo(l&lan& hTDVD 321 %égl%nﬂH lélxhﬁzol %Vl%%—egc
anpl e
rret%? |ﬂﬂ¢4€0efs>oe® A @f@ﬁ@ﬁ%wfgpliwrf&?f@ﬁ% pret§ecgberl in Example 4,
substitd@ ggﬁ&ﬁl BnLAEe] Eém%'le)éﬂf GH‘%@&{R sobh 8RR 87,15 8.71 ¢, 1H)h8 03 (d,

-carboxylateThe title conp oun was prepared usin
J= 1&)%@0@@&@ @ Jdesdrlitbed ﬁZEY(éirﬁﬂ 8N Cl7 §ubsti Itlaﬂﬂhé 62-6.78 (m,

31) @Qﬁ!f{{ﬂ' a118B £ o) Bl gl Bi- 1%%%1@43@\4@%@%%4 1), 431
hen used without further purification. Exanmple
(MJFNIG 7-di et hyl spi ro[ chroman- 2. 1' - cycl opent ane] - 4 yI)
3-(I Hinda2ol -4-yl)urea The title conpound was
prepared using the procedure as described in Exanple
I D, substituting Exanpl eESelslsr Exanple 1C. 1H NWR

|( EI)OO g’hymm%l%{dlﬁo% q- ;pgmégrgfj%%mérbﬁé ’—Ckfdﬁ'&hexz&g]@éﬂ%&r&

| H)T e i ?)ef)rr(pal’m g ’p?pﬁs us?qgéthe p}océ%urf gs’ deslcggéd gk pgcgl
subsétuZnégE%Elellw for ﬁxa%le(ﬁ) IHMR B0 21 DM ID- dg) 88 39 (M), 8.03 (,
J= 11};%51}@ B (éH\Jé:EgZ g - %5E%?21()ﬁ g%)ﬂ (M%WH)ZED 493 (f’(l N80 (d, J=8.1

Hz, EXROP! &, 54.8 Hz, 1H), 499 (m, 1H), 4.00 (s, 3H), 2.26 (m, 1H), 1.42-1.77 (m, 11H). MS
ESTY) m/% 391 (M+H).

Example 16

1-(1 H-indazol-4-y])-3-(7-methoxvspiro[chroman-2_1'-cvclohexane]-4-vurea

Example 16A

7-hvdroxyspiro[chroman-2.1"-cyclohexane]-4-one
To a solution of diethyl phosphite (4 mL, 31.0 mmol) in 1,2-dimethoxyethane (100 mL) was

added 60% NaH (3.72 g, 93 mmol). When gas evolution had mostly ceased (10 min), a solution of
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35

1-(7-fluorospiro[chroman-2.1 '-cycl ohexane]-4-yl)-3- (I
-methyl -1 Hindazol -4-yl)urea The title conpound was
wWee@paree usi ng the procedure as described i n EXEOP1087/066515
4, substituting Exanple 2D for Exanple 3D. H NWVR (300
MHz, OMSO -de) d 8.71 (s, IH, 8.03 (d, J=l.l Hz, IH),
770(dd J=7.9, 1.1 Hz; IH), 725735(m 2H), 7.17

brongoaéﬁlc 6CI§ (4?;'_% 3d Eg!)nﬁﬂgg 6122 ? EDZ% %n%in%?%ﬂ) Was aﬁij’% .SIO‘%’ When gas

evol(ltE@I hitd agalnél;@e@ec‘ MEH)quaﬁbgli (3(2\&&]5.]83)) 9 n@((a)nqzﬁs @dc{bﬂ dﬂop@ise. The reaction

rmxtﬁt_e was Xdrre% a%p())/rp)te_nga_er(atsugi fr% i Ié,htlrleél s qléenihed (\:mtlé et(l)l nol (5 mI],) End as
pouted me@icdmectt iTht auconppunds wabcdpridhpdre daqhéqrd"rg pﬂhl_emﬂl conc. HCI,
and glreﬁ) %SQH&FWH? etgegs@lqé &ggctsl &Eréfa&%ﬁm& é\\%i)SOcz{ L{pt%}eh L &&Qevaporated i
Exanpl e for Exanple 3D. H NWR 0 MHz, OVBO-de) d
vacu@ T u@escorqppl}nd ¥8is @Borflqdl as 3 stlloy-opgage ¢ilyhiclywapmiged in FOEI; §25 mL,
2068. bllﬁ_il)vmob Rith rgsm%%ol?(ﬁ §@%- GO® n‘gxll_(!)l)’anz ZJI@I @sﬂj\ dg 249 mmg}) gghéﬁ%;_tbure was

stirrggl @g)omﬁsmpq:cbture ,_ﬁroré@ l(@d \x@:H)hen Qouggl o@m icg %xtracfoqgltkletl]yﬁ acetate,
follo@ai b % Me: N@bﬂ')ﬁltéau%é‘ﬂd(e BDatlorEz% Ml LrodRd de (clude product as a

H i ndazo y-3-(7- mstho spiro [ chr oman- 2.
dark orgnge pipy r?é&%??éqgmphi yilise 84 (1 %fﬁﬂeéthileaﬁ\wre ﬁ&}laﬁ*tm‘gb%eﬁuﬂi@dlﬂe
com[&&l?wtﬁﬁé'ﬁi 'ofﬁwljnte hsol‘r‘cV €. h@Q @M%‘ ah NﬁRQﬁb@ M1, DASRD WL b M470hy, 111),
ie 0S
7.56 14, 3= Hé»tlﬁb tiha @_@0(9 JmQ_)4 Hﬁa@ﬂa%ﬁe@%@%‘%&ﬁ(@g tpAD). MS
DOCH) » ?éz Jmmli )}y, Wien gas evol ution had nostly ceased (10
mn), a solution ofbronpacetic acid (4.3 g, 30.9 mmol)
in 1,2-di net hoxyethane (30 nlL) was added slowy. Wen
gas evoI ution had agai n ieasedsp cycl ohexanone (3.2 ni,
30.9 nmmol ) was added dropvvl se. The react| on mxture
was stir Jadrgxyspi podchramans2 l exa zong Ol . as
quele I@aﬂuw%hl eLharabA (459 mg)z @n&nm&eﬂ@mmnd k&ﬂx@chl@rﬁie 75

er ue yer was washed wit
e ﬁ’? ) g%%ﬂﬁ ((21?%]?# e 6‘H’é0§) YEES SRR HO1 2%??1?%\36 e
tem[WIrdtlhe e\teheght Ahe dextihaeicSowai eamh@&taweiafuwaacs&éesldue was

I ter and r vaclio.
taken u n Oelt,lth Lpoctate ar\lld\?\?a(%h g t@lql\%gly A8 Ig% e af %ﬁréémc SO?U.UOI\II\HQ.S cﬁled over
NazS@qSinerXseﬁdapomtdaMaB/o (Apomrperd G o sifivmpkl)(4:-Whéhna @gdseirOdluant)

(3,39 g, 30.8 mmmol nd . 5:9,9
oY PR bRl p el B ob el al dreTh OP S RS0 o
9.79\@S1 OB MY @088 ALDTHNG. BT @, 11X bragh,itom 3w tdhaef hyd s, 2M), 1.25-1.79
t ollo drying over Na2SC>4, filtration
(mf;b%g %%Sié@(%ﬁ%ﬂ%&auo af forded the crude product
as a dark orange oil. Chromatography on silica gel
(7: 3 hexane-ethyl acet ate, eII g@@t) yi el ded the tide

conpound as an off vvh t 3 14 g (44% H NVR
(300 VHz, d g :

(S'Thﬁ E:go‘duc% fréfiq 1%%‘& 6??% %8%%&) \K%%E%(ed 'E'%\’[ei édg)so n?L §§mmol)

and KoCOs (0.267 g, 1.93 mmol) in acetone (2 mL) at 65 C overmght The solvent was evaporated

and the residue was dissolved in ethyl acetate, washed with water then with brine, and then dried
(Na2SOy) and concentrated. The crude material was dissolved in methanol (5 mL) and shaken with
Raney-Nickel (300 mg) under Hz (60 psi) overnight. The mixture was filtered and evaporated to give

0.195 g of the crude amine as a filmy, white solid, which was taken on without further purification.

Example 16D
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7- hydr oxyspi ro[ chroman- 2. 1' - cycl ohexan] - 4- one O net hyl
oxi me The product from Exanple 16A (479 ng, 2.06
worn@i 2120t hoxyl am ne hydrochl oride (275 ng, 3PQ@BUS2007/066515
mmol ), and pyridine (0.36 nL, 4.45 mol) were stirred
in methanol (5 nL) at room tenperature overnight.
After this time, the solvent was evaporated i n vacuo,
and t?;“[e |d__ s taﬁensug anetEYL,v etatg_.ndv

drK@ﬂpaﬂeﬁoﬁﬁzﬁﬁkﬁﬁam@ﬂmQ$wemap@ha&edepnmmadu@wnwc1H(OZE
r |I|c
g, 0. ((3237 nq}ez:ng d?s!%g%lpi Qﬁh}? @ ég é&.éﬁ ramolg?g@mL glt methylformarmde at

ace oun
roorg girgpelwgsfoo] h. AE@zﬂhlsngnf( giz9pixtuit }v{rai.\mt@@g@@ ez | The precipitate thus

IIQN@% goﬂgcledqjﬁ%ltzlgor( Ql%_iolvje(ﬂ)n’meﬁiaﬁé (£ glL)Jang tg:rat%éof!llgg |_|SO.56mJ§,5and

treatg_d Ql:'_f,h Q_N TONe@ ((j_ OHpL. (VS n@@@j T.h)é npp[turp W|as s(aM:c[-Bt roc@(@ﬁ]pq;r@ture for 3
h, argdq)geCYplt%& WM%’I T é{r&:?ﬁt&g@% d?ssgived i ytﬁ}l 9&%£ﬂd Waéhea Aoty %Jater

he product from 1 . 647 Tmol ) was stirred

and wntehanﬁl/éirlect 028D il cvapor3tefrfd we t%mociezta@e w(n@olztts@ 2§, 8 9543

b t
1nm&W%/% I\R6EE H%%)%%bﬁg g%1§o?§§qugﬁﬂﬁ( ﬁ§g§ﬁ§E1H)

vapor at e ue wa
768@ééﬁaﬂé1Omé%hé@WWﬁﬂhDWM%é¢1Hhéﬁ1ﬁﬁtﬂﬂb@ﬁﬂéﬂiﬁﬁﬂﬁﬂhehﬁx371
[ SC4 t Thegrude materi al

(83%%§Q%F§Q@%bed ?%ﬁ@ﬂ%ﬁ?ﬁ%ﬁ@kﬁﬁﬁigmgﬁgﬁghgken with

Raney- Ni ckel (300 ng) under H2 (60 psi) overnight. The

m xture was filtered andEg&g&g rated to give 0.195 g of

t he crude an1ne as a fllny mhlte solid, which mas

taken L41 vy POl 14 ~vip-3{ 1 8 S 2 i--.._ﬁv‘

H i ndazol - 4- yI) 3- (7 nethoxysplro [chronan 2. 1

' -cycl ohexane] -4-yl)urea The Product of Exanple 16C

(0.195 g) was stirred w roduct of Exanple IH

(0. 215 g, O. I647 Mﬂls}gu@ﬂdorﬂidd @@h@@gﬂq%&w grri ne (0.15

m., 6 mMmo in 2 nmL N, N-di net e_at room

GBI A SPEOFBY A PR DR HE s TR KL (s
subsmuhgg Bhhe 1t4tb1ﬂ>d%@ne¥&ecy@£@sangﬂmt ahevik tm igels me@ovvgﬁa 17 (dd

coIIected by filtratio di ssol ved in netha %
=Tanld Hed F%ﬁ;?é Fofl 5@0(7695 e‘»mnl’@ 28ny 2th-e4e €a % t2|~?3r N <%q3H>
2. 18"(5@15 (93-753 i, 210165 1mmh)2H)TMs (OTK] Br@3pag+afirred at
roomtenperature for 3 h, and precipitated wth HO
The precipitate was dissolved in ethyl acetate, and
washed with water, and lushifigle 1ad dried (Na2SO4) and
evapor at ed tolgly-lthe product, as a tan solid (0.219
g O 540 r‘rm)l ’:*-:L §1r 1,.0 Ran 4,,-39, ,0__. PaNpat dk) d ppm
13.10:k u(lcbdforrﬁapuddl'@'as pBpG_d (sthe tlhd-ﬂ)roce&lreﬁs defaribal,in Ekmple/1558

subsé%ug&g ]@)&aq’plell}z&ml’forgxg@p i a{‘x ]kgﬁ\l’l\/l(RZL(B@pzl\}/_[%m DIY[%? dg)% 775i}_% ;—7 5 Hz,
1H) 3o, (m21 1826 £adely; J379) 1.1 1226416804 8-8.4,21)H 2, MD), 6.ESInt ) 1Y, 2.35-2.55

o $0¢ 2P bt OB B vt b 1 Hi ORARCE) 2/ 3

M+ehi di ne] -4-yl )urea Exanple 17A

Example 17C

Methvl 4-(3-(1’-methvlspiro[chroman-2 4’-piperidinel-4-vureido)-1 H-indazole-1-carboxvlate
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1'-met hyl spiro [chroman-2. 4" -pi peridin] -4-one The

title conpound was prepared using the procedure as
waele®entzed in Exanple | A, substituting PCT/US2007/066515

1- net hyl - 4- pi peri done for cycl ohexanone. 1 NMR (300

Mz, DMSO-rfk) d 7.72 (dd; J=7.9, 1.7 Hz; IH), 7.56

(mll—l),700705(m2|—|) 2.79 (s, 2H), 245m

2.2

::D')”I:he ftl%g)_mfo?nfl \%a mpre@%:r%d us%l?elﬁ(/ufdﬁlur% df%ﬂg%l\)ﬂ- Eﬁcampgen%C
subskianglenpeB 7B forsthyit $Pi Tl fuehronpna@wa' thqi el widiond further
uﬁﬁé}mam ne The title conmpound was prepared using the
P océdure as described in Exanpl e 1B, substituting

Exanple 17A for Exanple A. H NWR (300 MHz, DMSO- rf k)

d 7.52 (d, J=7.5 Hz, |Hp, m | 6.84 (td;

J75(11Hzll—|), I_%E_f'r_é%97@7_6'8,4H)OI—|ZII(—|) 3.85

(m | HY; el ’ 18 pgriding|-4dufep

I H)The :\l:ltlggjrr%'ogéi \(Jénpr{pi_&d us%ng‘h?e f;oczguré @de&k‘%cd 11'1\@)(&9)@ Hj')

e 17C"Me 3-(1 "-methylspiro

subspclhng)ﬁalmpﬁr MC fcplfp@mpldil@e]]H MMRI @Q@rMH@L@MWH@ maa& Ok a1, 8.73
(s,lH?,%.rOpgx@a§§8T@ e]St7'5t ZHQ %E@ﬁ"@ﬁ&@b%ﬁ%@ Ilf'zs géb{“&] 75

proce cri
Hz, Ba ppT-684 7B 2Hp 5. OEahl) £- 5|GBfn 2IFﬁe2 %ﬁr(@ﬂdéH);é%@uﬁH) @é@ (s, 3H),
163t1h§raml§gd @W/ 3%&\1@% purafigation. Exanple 17D

- (1 H-1 ndazol - %) nmet hyl spi ro[ chroman-2. 4" -pi p

eridine] - 4- yI)urea The t|t| e conpound was prepared

usi ng the procedure as dg%d_'eb@d in Exanpl e ID,

subst | t uti ng Exarrpl % 17C f?lr Exarrpl e 1C H NI\/R 300

(s,IH),768(d J75Hz I H) . 714733(m 3H) |
7.08 (d,J=8.1 Hz, IH), 691(t J=7.5 Hz, IH),

6.77-6.82 (m 2H), 5.01 feapelpi§A o 56 (m 2H). 2.38
(m 2H), 2.223 *-tkdAhydrspRQcirSman3 thn]6Bock. 81 (M

G R T, R

subsefaang t%trﬁ’lydrgyr%]fah‘h e YoH SdorexAPR!. e 1\@&6(300 MHz DMSO 46) s 7.71
-tetr ahﬁdr osgl ro[ chronan- 2

(dd; Th7 g -t 7tHZe1®o?n%@hé WaSZpr & Fari 294Pg ﬁ‘ép p?rgéd%éﬁ} L4

(m, fesard et in; Evanplig, Boorsnbst i tuting
t etrahydr o- 4H pyran-4-one for cycl ohexanone. 1 NWR

(300 Mz, DMBO-rfk) d 7.71 (dd; J=7.8, 1.7 Hz; IH),
7.58 (m IH, 702710mm 363373(m 4H)

(ZM?'ED (8’235 N Ctrz:llh gros Qro chro@an ZIXS gan -4-a / 219

The title compound was prepared using the procedure as described in Example 1B,
substituting Example 18A for Example 1A. 'H NMR (300 MHz, DMSO-ds) 8 7.53 (d, J=7.5 Hz,
1H), 7.08 (m, 1H), 6.85 (td; J=7.5, 1.4 Hz; 1H), 6.75 (dd; J=8.1, 1.0 Hz; 1H), 3.87 (m, 1H), 3.56-3.82
(m, 4H), 2.10 (m, 1H), 1.76 (m, 1H), 1.50-1.69 (m, 4H). MS (DCI*) 7/% 220 (M+H).

Example 18C
Methvl-4-(3-(2°.3’.5”.6’-tetrahvdrospiro[chroman-2 4’-pvran|-4-vureido)-1 H-indazole-1-carboxvlate

The title compound was prepared using the procedure as described in Example 1C,
substituting Example 18B for Example 1B. The crude compound was then used without further

purification.
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Exanpl e 18B
2'.3 .5 .6"-tetrahydrospiro[ chroman-2. 4" -pyran] -4-am n
w@200ha21294 | e conpound was prepared using the pPODEMIOB066515
as described in Exanple IB, substituting Exanple 18A
for Exanple A. H NWR (300 MHz, DVMSO-rfk) d 7.53 (d,
J=7.5 Hz, IH), 7.08 (m IH), 6.85 (td; J=7.5, 1.4 Hz;
IH, 6.75 (dd;J=8.1, 1.0 Hz; IH), 3.87 (m IH)),
3.56-3.82 (m 4H), 2.10 (m IH, 1.76 (m IH),
1.50-1.69 (m 4H) I\/S (MZZO (M-H) . Exanpl e 18C
Met hyl 7 _. ' " ) ch
pyrany- n
ti tThe Uti@mawmdi m@reparecpwrgdhmoqqgut hﬁeiemlb@ed Emnl;éﬁle
cribed, i : t n
subs%?% #Xamlpﬁ @QE‘X cr u }goln}glgg%o(%owh ﬁ)el\r%%s W&fﬁd&?ﬂ 8.73
(s,lHuBtOheﬂ:gnﬂHf ileRics I, Exainpt,e HL.8DB2 d, J=7.4 Hz, 1H), 7.16-7.25 (m, 2H),

|+ CLH: N s 4y ) -3 (250 3R 1B rtet rahydrospi hr,
7086%@?15%519@’53/ fgéﬁﬁjgié&%‘y%)uﬁga&ﬁﬁgl t”uGZt il %:%ﬁp“% Slﬁ)d §'\%é§i &,
2.28mefr BY-USH (mg4ithh 1St pa(y E9 @4+ Upder Poedi n Exanpl e

I D, substituting Exanplep @r Exanple 1C. H NMR

(300 MHz, DMVBO-rfk) dlB%%%Fb* IH, 8.73 (s, IH,

8. p8-fludro-2.3Q 6/ toetahydtdsfiro[chrap@n gk -Pyrdn]-3-ypip - (1 gdaz ol 4-3urea

(d, J74I—IzIH) 716725(m2|—|) 7.08 (d, J=8.4

Hz, IH), 6.84-6.95 (m 2H), 679(d J=8.1 Hz, IH,

5,03 (m IH, 3.61-3. 82]—?@&@113—@41—9— 2.28 (m 2H),

1.70-1.83 7(fmoro% S'dvﬁt& o 1rdch?bzx%n(2m+ an]-4Q L (MtNa) .
Exanpl e 19

| - (Prefiflgemponnd vges prpargd usingttheaoai e i detspiearin ek b p
subs)ifuaﬁg teé’ahyélrb '431‘ I{ylralﬁhﬂ &Q@Qg/d(ﬁleyan))w Sa+5xanpd l%fdgo%ﬂcetophenone for
7-fluoro-2' 5'.6"'-tetrahydrospiro[ chroman-2.4"'-pyra

z hYﬁl]rOX&accmlehe'lﬁh@ fW%@@QJMH@JﬁMS%@@ plep a8 dddu iy, QWeHz TH),
inD I
o L e TR B Gy s BTE L R8 e,
2544\HNH@0r0 2' hydr oxyacet ophenone for
2' - hydr oxyacet ophenone. i NMR (300 MHz, DVBO ) d ppm
7.80 (dd,/=8.81, 6.78 Hz, IH), 6.87-7.01 (m 2H),
3.62-3.74 (m 4H), 2.86Lxemplo@B 1 73-1.86 (m 4H). M
DO ugdro- 'ste 138 rOthan- J%%Q@
(7 fl uo)r ordzﬂ (JS éwgr%'t-t%efdré O;%I rzo ror?gar?%z 4' ra
1] T i BT VPR OB e preairibd mES H
e [
e e S e R Vel e R R S S T

Ho, @alpm) 7, 568.¢3, 2.7 EMz,800 M58 (dd=1085,8F1 (| H=BSBBS7 @, TH), 3.64-
3.78 ((rn 24);:% 35- %332(% 8§80 04 71008911, 20d & i, 1167730890387 65 (m,

2H). MS (DCIY) /% 238 (M+H), 255 (M+NH.).

Example 19C
methvl 4-(3-(7-fluoro-2' 3" 5'.6'-tetrahvdrospiro [chroman-2.4'-pvran|-4-vDureido)-1H-indazole-1-

carboxvlate

The title compound was prepared using the procedure as described in Example 1C,
substituting Example 19B for Example 1B. The crude compound was then used without further

purification.
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3.78 (m 2H), 3.55-3.63 (m 2H), 2.04-2.14 (m 1H),

1.98 (m IH, 1.67-1.77 (m 2H), 1.60-1.65 (m 2H). M
WO DOrA1299 238 (MrH), 255 (M+NH 4) . Exanpl e 19CTES1091/066515
4-(3-(7-fluoro-2'.3 .5 .6"-tetrahydrospiro[ chroman-2. 4

"-pyran] -4-yl)ureido)-|Hindazol e-| carboxyl ate The
title conpound was prepared using the procedure as
descri bed in Exanple 1C, suQstIdIS uting Exanple 19B for
Exanpl e | B. The crude canpv%nd—was then used wit hout

: A ; anPAoyran]-4-vD)-3-(1H-indazol-4-vl)urea

| - (7-f.|uor ' tetrahyd
Vi ks -EL” °r“§)P “mpfeﬁ%fadz“ ﬂgztheﬁi JAhEERLBLEIPIRAR - P

subs\ﬂlaﬁngJEﬁ.prfeedC tﬂ&lmgmplhec pwmnmﬂwce) NH~ dmsmw) 6q>p1nn3 01 (br, 1H),

ﬁ:/ﬁ{e | D, substituting Exan}a 19C for le 1C.
8 741%»11 03 500 ML, 7 INBOLF Ky -6 Dl A3 7317 Ehm- 1%07;0884’1?218-14
Hz, (19), 6.k¢H.81 8a,08),691 (| H)), 3.60-6&> (7&1 70), 6.01-3.bdDm, 27, 33238, 211),

( I 7 Y V—’f? I%:PS 08 (d,/=8.14 Hz, I H)),
169&@6@2@1@%‘? g %3% 419| %é 69-3.82 (m 2H).
3.61-3.66 (m 2H), 2.23- 31(m 2H), 1.69-1.84 (m
4H . Ms (ESI+) m | (M 4?.920(|\/H\la) Exanpl e 20
I-(7 quoro 2' 3 5 . 6" - drosplro[chronan 2.4" - p
Al » ¥E -2 Argdazidl4-vih -3y ¢real Hhe 4
c0 ogayfo%ffuﬂv? geggre 81094 e, Jrg%gdgscgged%@des u,ggd
subs&uhmgazj(aa@& 1Bz IDMBRe 3)) dH PR 80(‘)’ SIHZzSDMSH) 45) Bppdds.{6s(s, 1H),

8.042(% 1, ,%,)6?‘?@2 9%_%&15,?128{7'_')7 (%7}_%)}1%8751%8?1% éé{ﬁ‘}p,z_«éf?z’-édgld%l?%%)} it (s, TH),
4.003&p1D), 37727 BT, H(, 61 2 (m 315, 0-23.269 om HR Hp9-1.24 @3512).31
(m 1 H, 1.69-1.84 (m 5H). Exanple 21
| -(7-fluoro-2'.3".5".6"-tetrahydrospiro[chroman-2.4'-p
yran] -4-yl)-3-(2-net hyl -2Hi ndazol -4-yl)urea The title
conmpound was obtained as a by-product in the
preparati on of Exanple 20. 1H NWR (300 MHz, DVBO-dk) d

ppm 8.55-8.59 (m |H), 8Eginples?l |H), 7.45-7.49 (m
1- ﬂuoro—"%%" J—'tgﬁg %s il‘ ’ron?a’n%éf— T ( 3 g—lr_xl)eth §2P§—ﬂﬁ 920&1‘— Durea

2 H)The 3t1e5qmg>o@nzi \(zmob@pgd as;_a bz@ro(dmt i} % preg_arzglgn ggf @zpm(p}ﬂzo H

NMiétolow t ybﬁév £y de%ats F&rr% é?lﬁ'n%nat flc}%) 0?5&{ %Jh@ghﬁfb pooT0 .

1H) FBEr6i es2HUl ectohs 3Hp e | séd{)Eal@I(e 3HdibUATY By REN3.61-3.67 (m,

(A, 805 T AN s BT ey m ver

Utah). Dul becco' s phosphatebuffered sal i ne (DPBS)
(with 1 nmg/ L glucose and 3.6 ng/ 1 Na pyruvate)
~ (wi thout phenol red), Lglutam ne, hygronycin B, and
BiolpgiggbdgiEitani ne(tn) were obtained from Life Technol ogi es

( G2P8y Data —Determination of Inhibition Potencies
Dulbecco’s modified Eagle medium (D-MEM)(with 4.5 mg/mL glucose) and fetal bovine

serum were obtained from Hyclone Laboratories, Inc. (Logan, Utah). Dulbecco’s phosphate-
buffered saline (D-PBS)(with 1 mg/mL glucose and 3.6 mg/1 Na pyruvate)(without phenol red), L-
glutamine, hygromycin B, and Lipofectamine™ were obtained from Life Technologies (Grand
Island, NY). G418 sulfate was obtained from Calbiochem-Novabiochem Corp. (San Diego, CA).
Capsaicin (8-methyl-N-vanillyl-6-nonenamide) was obtained from Sigma-Aldrich, Co. (St. Louis,
MO). Fluo-4 AM (N-[4-[6-[(acetyloxy)methoxy]-2,7-difluoto-3-oxo-3H-xanthen-9-yl]-2-[2-[2- [bis[2-
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I sl and, NY). (418 sul fate was obtained from
Cal bi ochem Novabi ochem Corp. (San D ego, CA).
w@2apsgaredinh (8- net hyl - N-vanillyl - 6-nonenan de) MEBUS2007/066515
obtained from Sigma-Aldrich, Co. (St. Louis, M.
Fl uo-4 AM
(N-[4-]6- [(acetyl oxy)methoxy] 2 7-di fl uoro-3-oxo-3H xa

(acetyiog %%@I ] &F hﬁ(é m ky : %Vyf{ phe ox‘”j-‘”}{l %@@%ﬁ Sy methoxy]-

2-oxydhyl] [gB’Cl-ﬂf ((@@QDPWDIOO(W B@itr)‘ma)s)pjlrchasai- fooy Blolydldr Prghley Giugane, OR).

The (F}?ggxtégér élrenrz]lré 6{‘6 St G v)erev}atﬁ%&%%%pv%isseganﬁcrl tas I\w&g!ﬁs@r‘cham
reac'i@)g@ﬁﬂ@) ﬁ@mémmgt@stn@lerdesbgc robvistr RheA supphed by Clontech (Palo Alto, CA)
usin% &Hé&ﬁéﬁ%ﬁ%‘%&fx&ﬁh% %ﬁ&u&?ﬁ?ﬂdqerﬁﬁ%ﬁ&d %F%geng) ) tﬁe ep%ﬁﬁshed

man s I ntestTne poly A+RNA supplie
sequePat Glapdsternl. Ra) 8%u205rd 5-pP i e Flee rdmbing ﬁéﬁAé’@m@ms wgretsﬁ@loned
into lp@hlteb %fngﬂhaﬁr%gprgs%%m&%tf 'ﬂg&né‘gg)dag@ $ull Egc%ﬂédc&ﬁlsm% ‘ﬁu(grps%ent dye-

I'i shed sequences (Ha ai n

teﬂ%@e yeageThdPises BfrkipAgme Ml@@@sm%l}&@%@éa g‘iﬁb@%ﬁ% dpplicd

Bios! JMS N&deNE0 R LInAN o8 XRIIeS3D g&eafc%mrer (IRHREBGs Al
1y se uenced usi n% fl uorescent 3éet er m nat or
F

ench@sg@m@ (PR swre prrkerad eligralngg el Bradystpgoma cells using
LipdRclirdcon) FaR dight 1Rafskid-dahiTRkioARR| de& by Bl 0symt eMBwivbol@lcted
373 DNA sequencer or Mdel 310 genetic anal yzer.
Wlthaxcm‘tb guiion cmtaglﬁg Yy L@ﬁ@b&}englcmﬁ@thL)e AV itiglividual colonies
f n
ved SPRST B SR VLR ik AEZANYTROBRLE ST v
receptba m&feenztlmmqu at pie°(hie Wﬁﬂ\hcqnesmgtztaﬁﬂ Ieg,xlt:hrmnwé@%ug/ mL G418
(Cal; ocgetm) and m }bp gggoov\gﬁtsr%%héjema\%loﬂg%le% %O{OV 8%‘1?0%% ni es
vver‘]éle |ﬁsxohcataleadmauy df sorpeeniedt th@VRVRIcegtce&@pdcm‘rmmed widh tt Qa” influx
assa ld n’?eﬁa Ixﬁ%[:egt? (ifgtggceﬂulérg@gl eveﬂt(@%@ow:mont unds we%g teept SRt an 11-
point hayfHog ecmicamerati @A gL erpoGAd 81 ytiCad winé gfe}bvefmm Wsl(ﬂa%nal
bowi . usi ~
conJeSt%%én h%\ré Sﬂ‘ﬁe(ﬁ&{l%ldwﬁ%?%g% 3’%11 g g{}}o\% {14;1?@2% ﬁ%é% %%su ssig a Biomek 2000
robdtih eutMRhtioh @@epttsn Wakndeteulrdt, ied Fuliddn, aCACaR-b.2i Nt lsd)Jlthon of the

assay and neasurenent of _jntr Ca2+ | ev
VRIABEUS §iRrgcin ¥gs2lsg Bﬁ%ﬁﬁf&?-ﬁﬁ# ﬁ??&?t@ﬁe%&é cBijrigg ¢ YCp”&P Hevas
usedhahd mtliogocoreedidvateydnoflf@ngen a CoWpOWAth SOhd i FloRS cates Bnaging

Plat%lﬁ%ﬁ%&fﬁ@%}?hﬁ@ E?D%égegf Laal vale ﬁg&e eb%?z%r%%%zvln & %oglﬂuency in 96-

well b WARd fs@d @Burl Ellaﬂag nleBlparmks 1200Qy, HkelsiverabldeRil 00 uL
wor kst ati on (Beckman-Coulter, Inc., Fullerton, CA. A

per @clif tHvh-4 SMIRiNdh irolP-RBefo/RR halgngé £ Cchémgcqf fhewlls wa# goformed
to re&fo@p gcrtrgglh!llﬂ fQE) P% (ZTﬁplemi IPEE ecf g/nl gﬁgﬁer&%}gl tﬁé ée qu, aced in
uo-4 was used as an in cat e relative eve
the ©fdidacadrtct off the BLIB-imehiher:. ommlt othBd dvghpauidd suhlﬁﬁ&&&ft@ﬁded to the
| magi ng Pl ate Reader (FLIPR) (Mol ecul ar Devi ces,
ceﬂssmlilﬁyf%flc@d t@&)maﬂeeﬂ thesexprstoeenigh on Teeg. Bont § @élﬁt@;ﬂmenid% 50 uL of

black wal | ssue culture
the g Ry il b P SR SRR o0 e Rk
VoluYM%H 200 Lf o%gaﬂéngAMle(\a{lmMe o) ”ﬁﬁ’n?ﬁ@th £0the gxp%rlrﬁ&lltlﬂ Sundfas 28)
C. V\ashl ng of the cells was perforned to renove
SeCO@@@t rHeEsIcatcaradiopuBera magy s Drod speapl iqxrplveiehe gerse Pt thand
expc@fdeBHMAE. drhetplfk i68d.bSin WeliGe MloASEHcd thidd MEnds AT Gwas calculated
chanber of the FLIPR instrunment. 50 of the conpound
frong G 2} 68 WBF B ot thecpeineg ahpng e crsid dbhpreentage of
time mark of the experinental run. Then, after a 3
mnute tine delay, 50 nL of the capsaicin solution was
added at the 190 second ti g, mark (0.05 mM fi nal
concentration) (final
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volume = 200 nmL) to challenge the VRI receptor. Tine

| ength of the experinental run was 240 seconds.
wo-bwonzreence readi ngs were nade at 1 to 5 secRP@mUS2007/066515

interval s over the course of the experinmental run. The

peak increase in relative fluorescence units (mnus

basel i ne) was cal culated fromthe 190 second tine mark

to the end of the experinental run, and expressed as a

the (4B M SRS SPIHY TOPOBEniIEABS &f B Y ETRIAGH sipssigunEmeter

lOng@EI H‘ﬂﬁe flzltl'b§ 1er}raf)lhgd @ﬁ@nﬁ@ Y@I&ﬁﬂ@@ IS(yf%@réJ ﬁicn gan@)lego CA) and ICso
four-paraneter | ogi stic Hi equation In G aphPa

valuppyesqeleylatedy aphPad Software, Inc., San Di ego, CA) and

| Cofhc ¥@hMREINETHE Lalkdk ilvated weEEfIf&mQ%TBeOAﬁ&g&n@J oftth®anilloid
present invention were found to be antagonists of the

recepraniubtypd dOViRe cwptpesr Wil Btsy ﬂ?@’eﬂ. thal/RUM, prstseply dewonibam 0-p @3b grore
| ower than 1 refera I quer than 0.5 mM nore
Pmﬁﬁ%ﬁ%?é%PglugggL%EﬁﬁpﬁﬁTi s 5y Y -~ preferably |ess
In 14D 8ta 0 Dltcivhadod OVAM&oQﬁEaVC cfet ermnation of
Ant i noci ceptive Effect iments were perforned on
400 Rer et oy dp e 9@3%81%@8%9] E%d}aalisaﬁa |abgratoigy, Bar
Hartda ooy, weibig zovml e Mdggwe?&cegén @ vivivlug e nMB LB ek&RL °CRvidk a 12 hour
Vi va i ne t 22 0
alter&?“t“%a" ??rh QYC’ %tfo%?aﬁ“ Veyetd Cm%lwhkf“&&ld ]Aﬁr?ﬁpemf‘ét? were performed
dun@Mﬂ&M@bbekaﬂmhmbmkmnhmﬁhwdﬁxﬁeﬁmnﬁpﬁsegem@<ﬁemﬁneaﬁd Bach
rin the ht c i mal.s were
amma Lyt Cé] rg:teé}g L1, ﬁ% 2ly oa_Fd Elx_fés sa n_clrlﬁéed 1m&nﬁd1at%§ oxg%g IT§|C0m qgﬂon of
the dxgeﬁinemn Pdmmpmdlmgend expﬁdrg{en&hplrott&@l&esaet a];fpr@zedj by an TACUC
nmediat ng..the .c BLLON O
Comex teeer il g?rXpl :Freun [g(?]uVﬁrét nl ﬁngcf dal b eéz}l%ema E’%FAP assay described
1nPpm@@e@E&QéLmen@Lé®$ﬁbﬁﬂﬂg®ﬁobﬁwK%EEKEE@WHﬁﬁ@E@MmWMﬂEmg%m
t 1 t, n C i ln adjuvan %
s R B e D Gt AL B A AN E S DR g . 0%,
150 RUyintd tRhadnmeeatace (Volhe. rlgBﬂJ(JQ()pa‘p agesur?fkior 2libstifd %&)nal noclceptlve

e BB Pieg 1T DI O TG PrSelt o CCdpritid baed on the
mﬂE&ﬁﬂ@ﬁmﬁnaﬂk&M@ﬂhd& or&Q%mmﬂﬁ%ﬂﬁﬁmﬂﬂﬂﬁbm&em@iHmhabvgg

surface of t aw 48 hours pri or

© ot riniran ol AR e T RSt e
invdnBioh Bﬁﬁgoﬁké NGO re@ERPMAOd e LRES- fol heatiRRSaM, ﬂﬁﬂ@er

det erm ned based on the oral adm nistration.
overagitpityy add tesargdndoptingngeyi vo activity had an ED50 of

| ess than 500 nnol/kg. The in vitro and in vivo data

denonstrates that conpounds of the present invention

ant agoni ze the VRl receptor and are useful for

treating pain, bladder overactivity, and urinary

i ncontinence. WHAT IS CLAIMED | S 1. A conpound havi ng

formula (T), or a pharmaceutically acceptable salt,

prodrug, salt of a prodrug, or a conbination thereof,

wherein ) X1 is -(CRRbm, -(CR)nG-, or -(CRR

b)p-G-C(RRDb)-; mis 1, 2, 3 or 4, nis 1, 2 or 3;
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pislor 2 GlLis O NR), or' SS R and R Db, at
each occurrence, are independently hydrogen, alkyl,
whadoogzn99 or hal oal kyl; R2 and R2b, at each ocRUF/D8290E066515
are independently hydrogen, al kyl, hal ogen, or
hal oal kyl ; R is hydrogen, alkyl, hal oal kyl, Ry,
-C(O Qal kyl, or -C(OORYy; Ry at each occurrence is
VVHPﬁgﬁgﬁggﬁﬂ%#ygirylalkyI or heteroaryl al kyl ; wherein
ie of the arylal kyl and the heteroaryl
1. Noietompind heinhel-auear, yt aplkyhacalealy pdepandantikyirug, salt of a
unsubsti tut ed or gﬁ%tituted with 1, 2, 3 or 4
Prodsin a3 ¢ H%%“Vﬂﬁ%% ity selected fromthe group
consi sting of alkyl, halosdwi®> al koxy and hal oal kyl ; A2
is Nor CR4; A3 is K or CR5;y A4 'S/W or CRS; prOV|ded
that only one or t of V¥ AN Ad can be N;

R3, R4, R5 and RApgk 2Eh i nde endentﬁ% sel ected from
t he group consisting of hydr o¢len I yI al kenyl ,

al kynyl, hal oal kyl , A& - N2 "OH, al koxy,
haloalkoxy -ORE, , r®/(CR_XD)Qg- -N(RA) (RB),

-qOR, C(O)N(RA)(RB) X*C(QBR , -S(RB), -S(ORB,
-S(O) ZRB -S(O) 2N(RA)(RB) RE and -(CR R b)g-RE ¢
occurrence is
mc?%;%ﬁ@%h% F>y ﬁ9%”%@eq’f Oar@”Rlé}v (ha%lalf Kyl ; RB at each
OCGHIsrenger ks i ndependent |y hydrogen, aIkyI al kenyl ,
hanaIkyI RE or - (CR R b)g-RE, RE at each occurrence
|sfpﬁ&@ﬁ§ﬁdently a nonocyclic or bicyclic ring,
I ndapendent |y sel ected fromthe group consisting of

a cloalkenyl het er ocycl e, heteroaryl and
arf% éﬁé&@ Wyeach RE i s independently unsubstituted
or Rudpg Rit attedth osdtrdanct, arindcPer@ienttd hedrbgdn] d:lkye hilsges, et bdbadl;
fr qﬂ; Q?{ bgz{t%gc% o%%?rserllc%tdlé ngde%?d%ntﬁf%gdrogenh ?lTy lﬁ%ﬁ(&%n ot haloalkyl;

h

- ﬁlé?sekgm(ogﬁﬂ( alyk yrhplleyl, RE, aCyDIR], o W@W@( O al kyl,

- NGal_k

i N( o éétfkg %!8% &e{ﬂi nfiepe%%&pﬁ% % ary alkyl V& 6161_16 aryl moiety of
the ary@;(l]@ @all tkeyllleter@a@( @)NH opthe h@éq l a ea¢d.¢pdn)lently unsubstituted or

subsug(e@)\xmql Kyl 4 Zub mt?a(n?s' ﬁ%};y)ndfnﬂﬁ%@cgg Fg%lnsmec%ﬁ&% %@{(&ﬁ)ﬁ% of alkyl,

ha10§€ﬂ|> @igOXi%aﬂi_CPha@el@)l - S( O) 2, -0, -N(R7)- or -C(R*R Db)-
R7f&§yﬁ$géﬁgen al kyl , alkenyl al koxy, hal oal kyl,
m-ﬂRRM-ﬂEXZw-MWQ@MW:Z
or ACROgRRY q- N(H) C(O)N(H)-Z; R and Rh are
I ndgpexdenkdy hydrogen or aIkyI and Z is a nonocyclic

or b| C|IC ring sel ected fromthe group conS|st|ng of
6; provided that only one or two of Ay, Az, As and A4 can be N;

R3 R4, R5 and R¢ are each independently selected from the group consisting of , hydrogen,
alkyl, alkenyl, alkynyl, haloalkyl, halogen, -CN, -NO,, -OH, alkoxy, haloalkoxy, -ORg, ,
-O-(CR“R™)4-Rg, -NRa)(Rz), -C(O)R5, -C(O)NRA)([Rp), -C(O)ORs, -S(Rs), -S(O)Rs, -S(O)2Rs,
-S(O)2NR4)(Rz), R and —(CR'*R1P)4-Rg;

qis1,2,3,4,5 or 6;

Ra at each occurrence is independently hydrogen, alkyl or haloalkyl;

Rp at each occurrence is independently hydrogen, alkyl, alkenyl, haloalkyl, Re or —
(CR12R1P)-Rg,
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cycl oal kenyl , heterocycle, heteroaryl and aryl;

wherein each Z is independently unsubstituted or
weumsnie ed with 1, 2, 3 or 4 substituents sePEUS07/066515

fromthe group consisting of oxo, alkyl, haloalkyl,

hal ogen, -NO 2, -CN, -OH, al koxy, hal oal koxy,

hydr oxyal kyl , -NH 2, -N(H) (al kyl), -N(alkyl) 2,

“C(Oal kyl . -0 (O aalkyl, -CLONH 2, -
(T T R A SR g o ey e
from B¢ @pg%td(lyihtinlg -oS(y@))ﬂNQ tefyclda] keﬁyﬁ@@)&rﬁi)?ﬂ(;lb])é(eatdayfl %Ir_l,d aryl; wherein each
Ry is 1né§lnder&.ﬁy yub%t%hte (ir su sggléedh(w%é lRZ lg ‘0 su%}zguents sgﬁ_ﬁed fﬁgﬁ the
groupRBnsisAdk ¢fslk@RGlolkgirigloRd, oRE- REKI @Heallasy,dlelbﬂlrrera Nhlz,
- o a a AoytY is -0
AP R, RSN SN ABIY O
Nelis) GBS 0 Bl A Gt £(Q)OTheCEVAPBLNA ONHe-GIQNED (lkyD,
CORGIED N (S~ §0)alif? -9(S) B -5 BINGD.., N O (i1 FaliGiR8nd -SRHN alkyl)..
T g ke e Qe T 2 ay B g
conpbuhdS6h: € 1 NRereir®§''85-0; A2 is CR4; A3 is
CR% 1ﬁédﬂo%enl\hlk§@gﬂie@}?’ au«% kﬁf&@k;ﬁ&C@fﬁ)@RQ%Ed&f faredt s R
cla of wherein Yis -O;
A2 Xzés —I\QJ(H)C(O)N(H) -7 ot —(CRth)q N(H)C(O)N(H) Z;
Re and RP are independently hydrogen or alkyl; and
Z is a monocyclic or bicyclic ring selected from the group consisting of cycloalkyl,
cycloalkenyl, heterocycle, heteroaryl and aryl; wherein each Z is independently unsubstituted or
substituted with 1, 2, 3 or 4 substituents selected from the group consisting of oxo, alkyl, haloalkyl,
halogen, -NO3, -CN, -OH, alkoxy, haloalkoxy, hydroxyalkyl, -NHs, -N(H)(alkyl), -N(alkyl)z,
-C(O)alkyl, -C(O)OH, -C(O)Oalkyl, -C(O)NH;, -C(O)N(H)(alkyl), -C(O)N(alkyl), -S(alkyl),
-S(O)alkyl, -S(O)2alkyl, -S(O)2N(H)2, -S(O)NH)(alkyl), -S(O)2N (alkyl)2, Rs, and —(CR!2RP)4-Rg.

2. The compound of claim 1 wherein
Y is —O-;

A1is N

Az is CR%;

Asis CRS;

A4 is CRS; and

R4, R5 and R¢ are as defined in claim 1.

3. The compound of claim 1T wherein
Y is —O-;

Ajis CR3;

Az is N

Asis CRS;

A4 is CRS; and

R3, R5 and R¢ are as defined in claim 1.
4. The compound of claim 1T wherein
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A3 is CR5; A is CR6 ; and R5 and R6 are as defined in
claim1l. 7. The conpound of claiml1l wherein Yis -0O;
WO20078220% ; A3 is N, A4 is CR6;, and R4 and RGPEF/ESHE7/066515
defined in claim1 8. The conmpound of claim1 wherein
Yis-O; A2 is CR4;A3is CR5; AMis N; and R4 and R5
are as defined in claim1. 9. The conpound of claiml
viMerein Yis -O; A2is N A3is N Adis CR6; and R3
and R6 are as defined in claim1 10. The conpound of
AlicCRI m 1 wherein Yis -O; A2 is N A3is CR5; A is N
Azisa@lg, R3 and R5 are as defined in claim1l. 11. The
compound of claiml1l wherein Yis -O; A2 is CR4; A3 is
AsifNN; A4 is N and

A4 is CRS; and

R3, R4 and R¢ are as defined in claim 1.

5. The compound of claim 1 wherein
Y is —O-;

Ajis CR3;

Az is CR%;

Asis CRS;

Ay is N and

R3, R4 and RS are as defined in claim 1.

6. 'The compound of claim 1 wherein
Y is —O-;

A1is N

Az is N

Asis CRS;

A4 is CRS; and

R5 and RS are as defined in claim 1.

7. The compound of claim 1 wherein
Y is —O-;

A1is N

Az is CR#4;

Aszis N

A4 is CRS; and

R4 and RS are as defined in claim 1

8. The compound of claim 1 wherein
Y is —O-;

A1is N

Az is CR%;
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R3 and R4 are as defined in claim1 12. The conpound
of claiml1l wherein Yis -O; A2 is CR4; A3 is CR5; A4
WO 2000R81299 and R3, R4, R5 and R6 are as defi nedP@TUSL0a7/006515
1.13. The conmpound of claim 12 wherein mis 1, 2, 3 or
4; and Rand R b are as defined in claim1. 14. The
conpound of claim 13 wherein mis 1; X2 is
Aﬂggﬁ¢ﬂCXC»thb-Z; and Z is a nonocyclic or bicyclic
ring selected fromthe group consisting of cycloal kyl,
Asicycindal kenyl , heterocycle, heteroaryl and aryl;
. rein each. Z.is,independently unsubstituted or
I{aég §¥??ﬁ%§ﬁdﬁﬁ%¥Pi} 2, 3 or 4 substituents according
to claim11. 15. The conpound of claim 14 wherein Z is
i [ cin tly substituted with 1, 2, 3 or 4
ng%ﬂ%@%?%ﬁéﬁf%gggf%%%gd fromthe group consisting of
Yiso%o, al kyl, hal oal kyl, hal ogen, -NO 2, -CN, -OH
A, i@dikoxy, hal oal koxy, -NH , -N(H)(alkyl), -N(alkyl)?2,
-&OQalkyl, -QOH, -OQCalkyl, -C(QNH 2, -C(ONH)
A kyl), -C(ON(al kyl) 2, -S(alkyl), -S(Oalkyl,
A O 2al kyl, -S(OQ 2N(H) 2, -S(O 2N(H) (al kyl), _
~-S(0O 2N(al kyl)2, RE, and - 16. The conpound of claim
MA@ 494t | s sel ected formthe group consisting of::

R3 aRBRIWHY as defined in claim 1

4-(3-(7-fluorospiro[ chroman-2,1"'-cycl obutane] -4-yl)ure
i do) -1 Hi ndazol e-1 -car boxyl ate; 7-/<
10. Trekubydepior ofiehrammnr- 2, 1 ' - cycl obut an] - 4- anmi ne; and

Y.1-(7-/< / - but yl spi ro[ chroman- 2, |
~>cycl obut ane] - 4-yl)-3- (1 Hindazol -4-yl)urea. 17. The
Ay icokrpound of claim 13 wherein ms 1; Xis -(CR gR
A.Qﬁ;hKFDC:(C»N (H-2Z; Zis a nonocyclic or bicyclic
2 18 I3 ? .
ring selected fromthe group consisting of cycloal kyl,
As icy®¥} oal kenyl , heterocycle, heteroaryl and aryl;

Ay id erein each Z is independently unsubstituted or

substituted with 1, 2, 3 or 4 substituents according
R? appRAr@iseflned R dand TRh ar e i ndependent |y hydrogen or
al kyl, and
11. The compound of claim 1 wherein
Y is —O-;
Ajis CR3;
Az is CR%;
Aszis N
Ay is N and

R3 and R# are as defined in claim 1

12. The compound of claim 1 wherein
Y is —O-;

Ajis CR3;

Az is CR%;

Asis CRS;

A4 is CRS; and

R3, R4, R5 and R¢ are as defined in claim 1.
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gis 1l 2, 3, 4, 5 or 6.18. The conpound of claim 12
wherein Xis -(CRb)nG-; nis 1, 2 or 3; Rand R b
wae@7asi2gef i ned in claiml; and Gl is O N R )PCDUSH®07/066515
19. The conpound of claim 18 wherein Gis O X2 is
-N(HHC(ON(H)-Z;, and Z is a nonocyclic or bicyclic
ring selected fromthe group consisting of cycloalkyl,
cycl oal kenyl, heterocycle, heteroaryl and aryl;
wherein each Z is independently unsubstituted or
13. ﬂubsmp@mﬂeﬁclal\dnﬂhwhaeiﬁ 3 or 4 substituents according
<1 id Qcﬁla m 1. 20. The conpound of claim 19, wherein the
ur?ﬂ is selected formthe group consisting of:
mlsll %I3Ie|xf¥nd®zol 4-y1)-3-(2',3,5,6"' -tetrahydrospiro[chr
R IRV 0 gmlm g1yl)urea; |
net hyl - 4- ? 5',6' -tetrahydrospiro[ chroman-2, 4" -
pyran] - 4-yl)urei do) _1 Hi ndazol e- | - car boxyl at e;
14. The(chf)(gulﬂQ()pclgm’lg?W’héeln -tetrahydrospiro[chronan-2,4'-p
yran] -4-yl)-3- (I Hindazol - 4-yl ) urea;
mis#i f| yoro-2', 3,5, 6" -tetrahydrospiro[chroman-2, 4' -pyra
X21sn—]N H)-Z;and_
ﬁ%?%%) 6' -tetrahydrospiro[ chroman- a[o
Zis ﬁ:fno&ocgf,hc ﬁ)éblq‘:fg(t Wpelected from the group consisting of cycloalkyl cyclo kenyl

heteftrefos l(le?eréalr;d QhDR! widteirRaclBY. istiRfepAbNMAY QsRbdEaL G B Rd ith 1,
2, 3Pr{’3711;an -4-yl)urei go) -1 H-i ndazol e- | car boxyl at e;

?“I“ifB‘iSé“.?‘dmg'to #ifng _t et r ahydr ospi r o[ chr oman- 2, 4' - p
yran] -4-yl)-3-(l-nethyl -1 Hindazol -4-yl)urea; and

(7-flu -tetrahydrospiro[ chroman-2,4' -p
1> JW&HTP%“@P?C@“ %Wﬁ%rflﬂyl 2H i ndazol - 4-yl )urea. 21. The
Zis ﬁﬂﬁﬁﬁ)@h]ﬂd@p@lﬁd@ﬁﬂlﬁhbﬂﬂﬁ&dﬁtﬁﬂ&i A o6 bbsi(drts)spled®d fidn the group

conms& fted lﬁoaﬁéq %;%%?yh%ky&q B%:\%Eé ykaoﬁ%,_-ilh,a-lﬁél{)ﬁalkyl),

-Nalksl)a- G@ntk@ly@(@@f@r C@)@yﬂii’ll C(@)Nﬁ@ -§@)Nﬂﬂ)@dﬂ<yf)r o) NGekyl):,

I C A P T e EEAES

(CRﬁalfql@eBendent 'y unsubstitut ed or substitut ed with 1, 2,
3 or 4 substituents according to claim1. 22. The
conmpound of claim21, wherein the conpound is sel ected

16. Fhsrepmpdyad gf @:uliy 16 gnsis gqlcicﬁ:g form the group consisting of::

metlgffﬁrk —(6 ﬂlﬁlbtloq:gé%@omﬁn Yll )cyglot(utane [[@}l)laye Pi H%&M%@ao&yhﬁe

peri |ne -4- a,
1<74ﬂﬂ@138m40[chww41 ?1@%1{9@?]@%%@1-1&61&2%4@@%6@ nel-4-yl)ure
1- (7Jﬂqgr_))sﬂn?gchﬂ&gﬁ@@,!1 Sydlot@hB oy Bl 8neudBi HThE . Sanpaund of

cl aim wher el n .
7-ter-butylspiro[chroman-2,1"-cyclobutan]-4-amine; and

1-(7-tert-butylspiro[chroman-2,1'-cyclobutane|-4-yl)-3-(1 H-indazol-4-yljurea.

17. The compound of claim 13 wherein

mis 1;

X2 is —(CReRE-NEH)C(ONMH)-Z;

Z is a monocyclic or bicyclic ring selected from the group consisting of cycloalkyl, cycloalkenyl,
heterocycle, heteroaryl and aryl; wherein each Z is independently unsubstituted or substituted with 1,
2, 3 or 4 substituents according to claim 1;

Re and RP are independently hydrogen or alkyl, and

qis1,2,3,4,5or 6.
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X2 is -(CRgR )g-N(HC(ONH-2Z; Zis a nonocyclic or
bicyclic ring selected fromthe group consisting of
weyooza2ky | , cycl oal kenyl, heterocycl e, het er oBCHUSHATU066515
aryl; wherein each Z is independently unsubstituted or
substituted with 1, 2, 3 or 4 substituents according
to claiml;, R and Rh are independently hydrogen or
alkyl, and qis 1, 2, 3, 4, 5 or 6. 24. The conpound
of claim12 wherein X1 is -(CR1 RIb)p-Gl-C(RL R |
18. he qonfRoamnichf Khinbl 2artereas defined in claim1; and pis 1
<130 Eﬁl% ., .The compound of claim 24 wherein X2 is
-&f %X N(H)-Z, and Z is a nonocyclic or bicyclic
nis ki2rrg 3sel ected fromthe group consisting of cycloal kyl,

R EMGhOAl kY yieherogycl e, heteroaryl and aryl;

wher el n each I's independently unsubstituted or
G'is@bS Rt entsed MAth 1, 2, 3 or 4 substituents according

19¢hg(g$€?ﬂ$%fdggiggmgdgonpound of claim24 wherein X2 is
)g-N(HC (ONH-Z;, Zis a nonocyclic or

Gls6?’cycllc ring selected fromthe group consisting of

X;IQN%H%% i yed oal kenyl, heterocycle, heteroaryl and
ar ereln each Z is |ndependently unsubstituted or

Z 1S§H‘:9§?‘1Yfl{ﬁt0é81cwl‘t pgpeleaed fronythe growp eppipting ehevslode srdriargyl

heteiday&a R tdRakyl alROhraNneheRh ARE7Z isHERPRNERINLAYLIIWAIIQE 8hs @lited with 1,
is 1 2, 3, 4 5 or 6. 27. The conpound

2, 38’f4 L%Eji“i‘?f“igcc\%ﬁl&gé? fifhlis 20 X2 is - N(H GO N(H)- Z:
andZ is a nonocyclic or blcycllc r|ng sel ect ed from
rou | n Kk cl oal keny
2. f PR LR BB he SRR e AR ot o
1- (mdelpzemd@ml@/ 3msah&hy&upeqcmmﬁbmgtpyxﬁm]t4e5m)umt h 1, 2,
ubst e cor di The
met glo 8 g u(2§> ?T% tetlralfll ({}osinf Girqman- %g’ ]QALEH aeidlé)P %/ Qidazal&l- -carboxylate;
1-(h ﬂl@&p@ﬁ'@eﬁ{tdﬁylh}@tdsﬁltd [¢hned -2’ phan]_ 4 yﬁ 3-(BH @urdadbl-4-yl)urea;
dfr r conS|st|n of
7- ﬂ%oroSQt' é tS‘l'i’)eE: rg'fﬁ O &)aﬁof{%fomaﬂ g{p ra% 9 ﬁbp g

0Xxo,
7-fablogkys> q’watrdaﬂﬂoachhmmain 24L medﬂl) tabloyl ) | - N( al kyI )2,

metlzyq @ (I@‘ ﬂ%gJoé(%j)@(NG?aRr}‘lyFr) % Q}c%“&( b A pygl(ﬁp)r Wrgdo) 1%1@3’1\!(1‘?'2

carboxylate
1-(7-flucro-2',3",5' 6"-tetrahydrospiro[chroman-2 4'-pyran|-4-yl)-3-(1-methyl-1H-indazol-4-yl)urea;
and

1-(7-fluoro-2',3',5' 6'-tetrahydrospiro[chroman-2 4'-pyran|-4-yl)-3-2-methyl-2H-indazol-4-yljurea.

21. The compound of claim 18 wherein

G is N(R=);

Rxis selected from hydrogen, alkyl, haloalkyl, Ry, -C(O)Oalkyl, or -C(O)ORy;

X2 is -NH)C(O)NH)-Z; and

Z is a monocyclic or bicyclic ring selected from the group consisting of cycloalkyl, cycloalkenyl,
heterocycle, heteroaryl and aryl; wherein each Z is independently unsubstituted or substituted with 1,

2,3 or 4 substituents according to claim 1.

22.'The compound of claim 21, wherein the compound is selected form the group consisting of:
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-S(al kyl), -S(Oalkyl, -S(O 2alkyl, -S(O2NH) 2,

-S(O 2N(H) (alkyl), -S(O2N(al kyl)2, RE, and - 29. The
w@ovponed of claim28 that is sel ected form t heCHUS29p7/066515

consi sting of:: nethyl

4-(3-(6-nethyl spiro[chroman-2,1"'-cycl opent ane] - 4-yl ) ur

ei do) -1 H-i ndazol e- 1 - car boxyl at e;
1- (1’8!11%161 ol- 4 ﬁ%i?lr?e)t}aygg %r r?%qu% gr%erl nefgglgrr]gaozp’%n- 2,1"-cycl
Metlzﬂg,d ¢3-( ’7meh;hap>¢y&lpbma{ zﬁrplmfadmél Aly)weio)l lgpediatd]cadboyllar

ei do) - | Hi ndazol e- | - car boxyl at e;

N(y- et hoxyspi rof chroman™?' - cycl opent anej *-y*- S-*Hi nda
23. 7 dmpbwrled piaet 18ythedin( 3- (6, 7-

_di i man- 2, |
X2 @%ﬁt}%b@ﬂ}%ﬁﬁ(ﬁi yl Yureido)-1 Hindazole-1
Zis aﬁﬂ)ﬁ&@édy!oableychﬁﬂit@ selected from the group cons1st1ng of cycloalkyl, cycloalkenyl,
hetelg):c§c?e’r_gel-te%(:)]agy§ cy zﬂ}%y\flf reraerncegghofadndz Hfﬁlden%g unsugs% te%neLlrbStltXtC%glth 1,
2, 3vxh®mlb$tmemis3ccagdmgt¢ slalm(lcR gR)g-N(H C (O) N (H-Z, Zis
o} r Yelig ring sel ected fromthe group
ke m?d nsf%l%l%(eﬁjeéd%?t%hy Ioﬁalgyl a(r:l?/cl oal kenyl, heterocycle,
qlShéﬂtisﬁofaWL and aryl vvher ein each Z is independently
unsubstituted or substitut ed with 1, 2, 3 or 4
substituents according to claim1;, R and Rh are
24. Tholespwadel cyinhiZdrhsegen or al kyl, and g is 1, 2, 3, 4,
X1 i (@Rlal@b) @;J.ngjj@o&lconpound of claim 13 wherein mis 3;

}—2 H)-Z, and Z is a nonocyclic or
Wé‘f@l@%d? nginsdreéta8d from the group consisting of

pis €¥cd oal kyl, cycl oal kenyl, heterocycle, heteroaryl and
aryl ; vvherel n each Zis |ndependently unsubstituted or
substltuted with 1, 2, 3 or 4 substituents according
25. 11 Cgrklgémlgfdggmm@e@onpound of claim31 whereinZ is
endently substituted with 1, 2, 3 or 4
X“%dﬁ@???&@ '§‘gq ected fromthe group consi st ng of
7 is @Xnodtlkk bicyrad ﬂl%|sklydtcd fhal ogennp cdNEkidg of &R palky@dycloalkenyl

hetera(')lé%% %ﬁt@ﬁ?ﬁ%lfl gr?‘ ’eln_ e&k& &éc{%ﬁ%g@nﬁ&@m{ﬂ%@ é(t)éjz ith 1,

2,3 et d(lydu)tqentsa‘(c@)dhd(gaé Kyim)1. 2, -S(al kyl), -S(O) al kyl,

-S( O 2al kyl, -S(O 2N(H) 2, -S(O 2N(H) (al kyl),

-S(O 2N(al kyl )2, RE, and - 33. The conmpound of claim
26.BR ctihpdunil of demed vdekeihor m t he group consi sting of ::

* iﬂﬁ%g%ﬂsh)ﬁﬁ(%%céﬁ)%(%%f 2,1"-cycl ohexan] -4-ylureido)-1Hind
Z is a pohesytlicoabibolyfimtsdectd-fidm tHe prodiagombistihe pf §y<iBalkys midalkenyl,
hetelo%w oﬁ@&lﬁ%’l tnd 4 a we%ﬁeém S m(fé?éﬁhgntly E&%bsugﬁéd]w Isubsututed with 1,

uor ospi ro[ chr oman- 2 - cycl ohexane Jure
2,3 Pﬁ”o%ubfftllqlerﬂﬁa%vzﬁlf@m clarlboxyl at €;

Re a&dﬁh r&k&%@&ﬁ@dy&%&&rﬂ%l%ﬁ%nh -cycl ohexane] -4-yl)
12345 6ndazo-- ur ea;
qis or

27.The compound of claim 13 wherein

mis 2;

X2 is ~N(H)C(O)N(H)-Z; and
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met hyl
4-(3-(6, 7-di net hyl spi ro[ chroman-2, | "' - cycl ohexane] - 4-yl
w0 evozizlaye | H- i ndazol e- | - car boxyl at e; PCT/US2007/066515
| - (6, 7-di net hyl spi ro[ chroman-2,1"' -cycl ohexane] -4-yl)-3
- (I Hindazol - 4-yl )urea; nethyl
4-(37(6,8 dichlorospiro[chronan-z,l'-cyclohexane]-4-y|
2 ik W GOk RS PO RE R S FBR AR P Fiipe el oo
heterdsyc(d hdtbrpand arzctdryl,ékvkyste)rlméaz isTadepdnddy yh@}mump@d or substituted with 1,
C yslobut an] -4-am ne; nethyl
rosplro chr oman- - cycl ohexane
2, 35 éh %Q%uegts acc]plidmé o claim [ch 2.1 | oh ]
-4-yl)ureido)-IHindazol e-1-carboxyl at e;
28 FrielBnfiadll wgﬁl%w@m[ chroman- 2, 1
-cyct ohexane] -4-y )-3.(IFL|ndazoI.4-yI)urea; nmet hyl
Z is ipd@3ly( J@d@t@rﬁﬁ@%‘ysﬁpb&ﬂel[t@rw@ﬁa%ﬁ@r f subsyredngrelregiie fand thy Boup e
consllsqg of*d}?%%@%‘%é@a& haﬁg&b% 6@}@ OH alkoxy haloalkoxy -NH., -N(H)(alkyl),
t hoxys HHLC roma ohe ]

N (allqlsgyig(oglk(ll, 76 O)@alwl) g@gHz C(O)N (H)(alky) -C(O)N(alkyl)s,
S(aliLyl)( %(cfﬂa}uﬁr @@Larkg)l stmmm ﬁd))zNg}Sbéﬂ‘q!vl? yhgoar@liyhArY had -
-1 H i ndazol -
(CR}) Z‘Rlbh Rﬁ'et hyI -| H i ndazol - 4-yl ) -3-(spiro[chroman-2, 1" -cyc
| ohexane] 4- yI ) urea; 1-(I
H i ndazol - ).-3-(7-met |ro [chroman-2, 1
29. Theé%?%ﬁg)?%ﬂ%? 28 a_haws f‘ﬂﬁ‘@g? gmtﬂ consisting of::
metlih 4@ 20ty Bpiyd[ghr@nanl2, "-cyrBhBYAnS|PI-¥Ireido)-1 H-indazole-1-carboxylate;

G £ il B R A e B (g

met}(yo} N((F‘Det—hZXysIZrd (GO oY IOpd neane|F4- b)m&;d@ J-1 B-iddange-sektestled

IO AR ARIR CRNRLSLLAG o £yl sallohsxel el ey

cmnﬁmm@pﬂﬂdenhi&1Mﬁ$mb3hm1ﬂﬁﬁda®ﬁ1smb$&dt®tadmmh&hmd 2,

ti LS Rg and Rh

- (ﬁrdgmet}rlﬁélyg% bt eﬂ ﬁ%?g)% s g] Lpg) aﬁk l]In,gazgllndﬁ)u e|93 1, 2, 3,

307&?CQngﬂmﬁofeﬁmiAwphannaceut|caI conposition conprising
&.therapeutically effective amount of a conpound of
formula (T) according to claim1, or a

X ipHaRttledUWiCccaNdb-dccept abl e salt, ester, amde, or

7 s RERAEHEIIBEROL idulc e AbaL DRGSR EQIPASH I @Ml

claim 35 further 5i ncl ud ébg a non-toxicC
hetepsiqectonrcaentyl e 10y “dettprdbf & irdspeoerly aprgbuiarqden pubs@ped gith 1,

2, 3@&9@&&&&@@;& nYc@mdi sorder caused by or exacer bat ed
Re g% vani |l oid rece tor activity, conprising
a

]?nzﬁfi@?@Fﬁdﬁ‘&lyélyilrﬁ%qné)ﬁélhﬁla&% ly effective amount of a
qis cempawwt cof formula (T) according to claiml, or a

pharmaceutically acceptable salt thereof. 38. The

nmet hod of claim 37 wherein the disorder is aneliorated
31. hm&m*pbhidtdfrdgmvmﬂetem d receptor subtype 1 (VR)

ct|V|ty, adm nistering a therapeutically effective

hount of a conpound of formula (T) according to claim
X?ﬂLN@mC@mm@aﬂhamﬁutlcalIy acceptable salt thereof. 39.

Zis a onoctychg1 Of Pl oy 11(];. rﬁné sgpec:-f)’e% fron} t%e grogp Eorr]lglstmg o?gygl(e)zrllkyl cycloalkenyl,

heterocycle heteroaryl and aryl; Whereln each Z is independently unsubstituted or substituted with 1,

2,3 or 4 substituents according to claim 1.

32. The compound of claim 31 wherein
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pai n, neuropathic pain, allodynia, pain associated

with inflammation, inflammtory hyperal gesi a, bl adder
wor@razedvity, and urinary incontinence. 40. APCEURNA7/066515

of treating bl adder overactivity in a host mammual in

need of such treatnent conprising admnistering a

therapeutically ef fective anount of a conpound of
B
consmhng qﬁfeablalkgl luuiqalkﬁﬂ}alqgﬂc X01, AENCcOH;, nkeyHokblkogrivdl:, -NGH) (alkyl),

r
N DB E G L PRI ST R R AP
Stalkdy MiPRIL ((Aetol @(@DQ\T o, @i (alkgy, SiO)zN(alkYDz, Rg, and —
(CRPPAr gaceutical Iy acceptable salt thereof. 42. A method

of ?reatlng pain in a host mammal in need of such
treatment conprising adm nistering a therapeutically

33. B cg&ﬁéu\ﬁg O@HBM% d0f is @1 CQAPAMNEL Qhuf Qhdth@ok. T)
accord to claim1, or a pharnaeceutically acceptable

methypf3- Sﬂé’ﬁ@[ﬁ ppan-45: cyckhﬁ@ﬁhﬁoﬂuréﬁoﬂ%aﬂtdm& lr@afonyat or y
1(1m@ﬁ£@hgggt<@)lrb@h@mM§ﬁ ammelniyneed of such

treatnent conpri S|n adm nistering a therapeutically
metgt § e TEoRMO SRR 2 &gkl Brrddorhdiriadagopy 1-carboxylate;
1- (7&1@@@5@@[&&&@ ¢l adydhkxan@f4-@)-pharmaeeutyigah] y acceptabl e

methy?él (3- (6r7] dlmetlgylsplro[chroman 2,1"-cyclohexane|-4-yl)ureido)-1 H-indazole-1-carboxylate;
1-(6,7-dimethylspiro[chroman-2,1'-cyclohexane]|-4-yl)-3-(1 H-indazol-4-yljurea;

methyl 4-(3-(6,8-dichlorospiro[chroman-2,1'-cyclohexane|-4-yl)ureido)-1 H-indazole-1-carboxylate;
1-(6,8-dichlorospito[chroman-2,1'-cyclohexane|-4-yl)-3-(1 H-indazol-4-yl)urea;
7-ter-butylspiro[chroman-2,1"-cyclobutan|-4-amine;

methyl 4-(3-(6,8-difluctospiro[chroman-2,1'-cyclohexane|-4-yl)ureido)-1 H-indazole-1-carboxylate;
1-(6,8-diflucrospiro[chroman-2,1'-cyclohexane|-4-yl)-3-(1 H-indazol-4-yl)urea;

methyl 4-(3-(6-cthoxyspiro[chroman-2,1'-cyclohexane|-4-yl)ureido)-1 H-indazole-1-carboxylate;
1-(6-ethoxyspiro[chroman-2,1"-cyclohexane|-4-yl)-3-(1 H-indazol-4-yl)urea;
1-(7-fluorospiro[chroman-2,1'-cyclohexane|-4-y1)-3-(1-methyl-1 H-indazol-4-yl)urea;
1-(1-methyl-1H-indazol-4-yl)-3-(spiro[chroman-2,1°-cyclohexane]4-yl)urea;
1-(1H-indazol-4-yl)-3-(7-methoxyspiro[chroman-2,1"-cyclohexane]-4-yl)urea; and
1-(1H-indazol-4-y1)-3-(1"-methylspiro[chroman-2,4"-piperidine]-4-yl)urea.

34. The compound of claim 13 wherein

m = 3;

X2is -(CReRE)-NH)CO)NH)-Z;

Z is a monocyclic or bicyclic ring selected from the group consisting of cycloalkyl, cycloalkenyl,
heterocycle, heteroaryl and aryl; wherein each Z is independently unsubstituted or substituted with 1,
2, 3 or 4 substituents according to claim 1;

Re and RP are independently hydrogen or alkyl, and qis 1, 2, 3, 4, 5 or 6.
35. A pharmaceutical composition comprising a therapeutically effective amount of a compound of

formula (I) according to claim 1, or a pharmaceutically acceptable salt, ester, amide, or prodrug

thereof.
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36. The pharmaceutical composition of claim 35 further including a non-toxic pharmaceutically

acceptable carrier and diluent.

37. A method of treating a disorder caused by or exacerbated by vanilloid receptor activity,
comprising administering a therapeutically effective amount of a compound of formula (I) according

to claim 1, or a pharmaceutically acceptable salt thereof.

38. The method of claim 37 wherein the disorder is ameliorated by inhibiting vanilloid receptor
subtype 1 (VR1) activity, administering a therapeutically effective amount of a compound of formula

(D) according to claim 1, or a pharmaceutically acceptable salt thereof.

39. The method of claim 38, wherein the disorder is selected from the group of
pain, neuropathic pain, allodynia, pain associated with inflammation, inflammatory hyperalgesia,

bladder overactivity, and urinary incontinence.

40. A method of treating bladder overactivity in a host mammal in need of such treatment
comprising administering a therapeutically effective amount of a compound of formula (I) according

to claim 1, or a pharmaceutically acceptable salt thereof,

41. A method of treating urinary incontinence in a host mammal in need of such treatment
comprising administering a therapeutically effective amount of a compound of formula (I) according

to claim 1, or a pharmaceutically acceptable salt thereof.

42. A method of treating pain in a host mammal in need of such treatment comprising administering
a therapeutically effective amount of a compound of formula (I) according to claim 1, or a

pharmaceutically acceptable salt thereof.
43. A method of treating inflammatory hyperalgesia in a host mammal in need of such treatment

comprising administering a therapeutically effective amount of a compound of formula (I) according

to claim 1, or a pharmaceutically acceptable salt thereof.
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