RECEPTOR SUBTYPE 1(VRL AND USES THEREOF 5 RELATED APPLI CATI ONS

This application clainms priority to U S. Provisional Application Serial No.
60/ 792,699, filed April 18, 2006. 10 FIELD OF I NVENTI ON The present
invention relates to spirochromane conmpounds of fornula (1), which are
useful for treating disorders caused by or exacerbated by vanilloid
receptor type 1 (VR1l) activity. The present invention also includes

phar maceuti cal conpositions containing conpounds of fornmula (1) and net hods
for treating several types of pain, bladder overactivity, and urinary

i nconti nence WNTAGOMNSTSH OFSHHBEWANS REGEPITORSUIRTYF RDNposi ti ons.
BACKGROUND OF Noci ceptors are I 2 afferent (C and AS fibers)
neurons that are activated by s ki d%f noxi ous stinmuli including
chem cal, mechanical, thernmal, and proton (pH < 6) 20nopdalities. The
lipophillic vanilloid, capsaicin, activates primary sensory fibers via a
speci f i REATERRAPPREATIANSai ci n receptor, cloned as V111. The intrader nal

adm ni strati op,;0f - 8ARSALSL b doS f - L0} j or hot
sensation fo?ﬂgméﬁ(%g a pﬁﬁignggﬁagﬁﬁ%ﬁébﬁfggﬁéfggg%%?ﬁ#ﬁéfgﬁéﬁjQ@?C
conponentrth{8,200 receptor activation is thought to be nediated by a
capsai ci n-i nduced desensitization of the primary sensory afferent termnal.

Thus, the long | asting anti-nociceptive 25effects of capsaicin has pronpted
the]@liﬁﬁ@&giﬁ%@ﬂﬂﬂiggﬁgaicin anal ogs as anal gesi c agents. Further,
capsazepi nNe, PcGRRSRIMEdNioh RERR O HiBIEGRAR cshpAds If EHHER (), which are useful
i nfl ammati on-i nduced hyperal gesia in animal nodels. '[Rl 'receptors are al so

| ocal i z€8" BiesHoFcp Arthbicecahtiehby varked septar mee bR asiviccadsai ci n or
resini f girab@Xivndoasish 8RRAdE PaMMade0H @NBInb &Y e cdnBiG il oMBHGRs SYBRWME® upon
injection into the bladder. 30The [RI receptor has been called a "pol ynodal
det ect or®™ gretReidopRtes YRt ivPes ¢ Paini Hadde pveertsip lariary inFondesrss Wittways. The
r ecept orsaidkampaindd da3sd phahfehddy saRs@Ebel N and other vanilloids and thus is
classified as a ligand-gated ion channel. VRL receptor activation by

capsai cin can be bl ocked by the conpetitive '[ Rl receptor antagoni st,
capsaze HbeNthaRn 8AmOHN|l so be activated by protons. Under mldly
acidic conditjons (pH 6-7), the affinity o apsaicin for the receptor is
35i ncreased, WHEFRES 25%tP ésfasowa%f@&ttt (Gétd %%‘?lf%shﬂ%lfmf RerehaRer Beours. I n
addi t i onyidywigiery BEfBcafQimuli (ITREIE thehfcal, RBEGRE&], 4dbnal fahe polanpiel< 4)s opened.

Thus, heat n dijrectly gate the channel in the absepnce of |igan The
cap?é?i cifﬂodéﬁ%@ﬁg&&e%@%ﬁﬁﬂl& CARRCIBHCR@ S PUBHR Y fsavﬁaasgaf?f?cscgl of

capsai cisasfadslcgpshidn medprotaddnediasOfR 1t e tiiadurad] adinks@sipo bSapdhbindapsai ci n, aci d,
or heatk:ngc%h nneL.Lj a _honspecifi.c g%ti%_ con ucRPr“ ?o}@mpx}r@ﬁellular
sodi um arl]v(ajt cenzed nglnenhltfle urning or hot sensation tollowed by a prolonged period of analgesia. 1he

analgesic component of VR1 receptor activation is thought to be mediated by a capsaicin-induced

desensitization of the primary sensory afferent terminal. Thus, the long lasting anti-nociceptive

25  effects of capsaicin has prompted the clinical use of capsaicin analogs as analgesic agents. Further,
capsazepine, a capsaicin receptor antagonist can reduce inflammation-induced hyperalgesia in animal
models. VRI receptors are also localized on sensory afferents which innervate the bladder.
Capsaicin or resiniferatoxin has been shown to ameliorate incontinence symptoms upon injection
into the bladder.

30 The VR1 receptor has been called a “polymodal detector” of noxious stimuli since it can be
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

35 increased, whereas at pH <G, direct activation of the channel occurs. In addition, when membrane



5t hrough the channel pore, resulting in cell nenbrane depol arization. This
depol ari zation i ncreases neuronal excitability, leading to action potenti al
firing and transm ssion of a noxious nerve inpulse to the spinal cord. In
addi tion, depol arization of the peripheral termnal can | ead to rel ease of
i nflammatory peptides such as, but not limted to, substance P and CGRP,
| eadi ng to enhanced peripheral sensitization of tissue. 10Recently, two
groups have reported the generation of a "knock-out" nouse |acking the VRl
r ecept oremiErasEe reahey L ol tegyiherdc! is predide sThyt haseqas dirsetingats Bnehapasbinged  r oot
gangl i a),pdchQIBr iR eTIRLPRLR 2h£LBbELkphe NRiHET,) BRTLMEEL 1Rhgh8SIIY)RAS0, EVOKeEd
by noxious stinuli including capsaicin, heat, and reduced pH These aninals
di d not bifickyrcayrtiemef tdapgnekip gRonss cosamadnoeg] oribeadai r ment and showed no
di fferences ihe cRBRIRSESndpRciRCUESH BRNIRLXBAH SxtiaFALINBIdiBRUndBIRAN SR
stinmylation relative to wild- 15type mce. The VRL (-/-) m.ce also did not
§

show’r edifeuzh teethanae] R yesplinga ceflanqmyane Jenokdendey Rhivdeaplpieariongpereapdr nal
noci Ceptnie?fenal tkkzmj}w le?&lliggto v&laln lobefdat Oty A G sWREGh &ﬂa&@ﬁsﬁthstdewe iriﬁphls% e

noxi ous effects of intradernmal capsaicin, exposure to. intense hea

(50- 55C)0¢ R Pk (TR ASHU BRI #ﬁﬁfﬂﬁ%ﬁﬁ%@?f*iﬁaﬁmﬁﬁf A the

i nt r adenismhnad pHpedes aich @) bafnoCiahifed @& Sidance Fd CORPOMANLS toEnthited pr esent

i nvention.are novel .VRJf .antagoni sts and have utility in 20treating

di sor dePSTRISTSEE 8%t 88k er bat ed by vani |l loid receptor type | (VRL)
actilOity, forReexodyiph@gpaishaverrguttedat hénerap@i ¢f,a “Bhdcldytdiinensaking s I®di at ed

with infla tid.0 r .an.infl tory disea i nfla ory, hyper al gesi a,
bl adder "SOBP A UPRy S e TR AL TR BT A O pEL R TR PSRRI RT! on
OFdal ' NirtNE:oDekddrabtenarif essponses evoked bysoxissedintuli iraluding dpsdidin, eagpadi fi cat i on
and the e [ e foll ow ng ter ave the fol |l ow NEani ngs:
The ter %&ﬁgﬁd%gﬁs{h%%ﬁﬂss éiy] Oé?gqlﬁ,an%%‘gﬁélgg%gtb?gpgﬁ ln%?lkgérné%l\ghsggwchai n

hydr oc ardiférences it whponses tof acamrmen-taxiohd themrabodsneamrdical stimaltvinglative td whist one

car hgn- cag. l?xﬁ&: q9U0Re F— Z—Z H%]g falg.(F %‘g %19{940& Qeldh%g ,séfnglgaxr% oéle 11;1)%—11};@{1@&0 gens.

Representative exanples I nc ut "are not’ I'imted to,
et heny| meghasicglipe thyptmal gacipeptep| Hpwpyen pherR1 kngckinyt aivy weredosprsigiveinthe  5- hexenyl ,

2-hepte J{ibus.?e-ffgﬁé m&&a%ieﬁnapcggs%lgjﬁ%/ c!xBors%‘%go f’%ﬂ: & &%%ﬁéﬂ-Syﬁy éﬁd failed IJ'(%VEI m "al kyl™

as used herein, means a str anchet aln rocar bon caont ai ni ng
from 1 ttenhd hgperdgosia fllowsg thReprdsed hdhiniseation afiplregcemh. al kyl i ncl ude, but
are not |im t , . N-Pr [ SO-. . yl,
sec-butyl, i tgglg B%@@ﬂu%t%ﬁc%%gnﬁﬁ&#o Bérr?!t% ﬂ%ﬁ)vlkis %%%%?15% ,&ﬁlgg%%g ;‘It] n-

hexyP, 3cepringdispiders yduseddy wptdagertreed i vandloRlreliepret tiyd b{YiR}) actvityfodéxamplay | pent yi |

2, 3-di ”%BJB)/ACQQB&MI: aiﬁl,l‘:!_ﬁﬁfbﬁll,’ ai'ﬂ'aégg&éféd’Wiﬁl'i%%atio@Mn%fgﬁlﬁMlory disease, The term
"al kynyl'" as used ﬁerel n, r(gfers to a straight or branched ‘chain

hydr oc atHrmmgiosUyPeaatsia tidder oFrestiviey easl vHigarg Weessicnst-ons and cont ai ni ng at

| east one carbon-carbon triple bond. 5Representative exanpl es of al kynyl

i ncl ude DAL BDEOISURIPTTON e, THONCEelyigay! , 1-propynyl, 2-propynyl,

3- bgg/nyl i 2,-_pen$%(ngl , and 1-butynyl. The term "al koxy" as used

her &' n, L84yl group, as defined herein, appended to the parent
ol ecul ar i Btuyedt thilo0xH@b: B8 sRXYiEHIBn AldaRs appelle® Sifik,ahd foBovanaBidsaavaahe al koxy
i ncl ude,f 1g)ut are not limted to, nethoxy, ethoxy, propoxy, 2-propoxy,

but oxy, ‘TErEHIEERE: pentyl oxy, and 10hexyl oxy.

The term “alkenyl” as used herein, means a straight or branched chain hydrocarbon
containing from 2 to 10 carbons and containing at least one carbon-carbon double bond formed by
30  the removal of two hydrogens. Representative examples of alkenyl include, but are not limited to,
ethenyl, 2-propenyl, 2-methyl-2-propenyl, 3-butenyl, 4-pentenyl, 5-hexenyl, 2-heptenyl, 2-methyl-1-
heptenyl, and 3-decenyl.
The term "alkyl" as used herein, 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,

35  ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-



The term"aryl" as used herein, neans a phenyl group, a bicyclic aryl or a
tricyclic aryl. The bicyclic aryl or the tricyclic aryl is a hydrocarbon
fused ring system containing zero heteroatom wherein one or nore of the
fused rings is a phenyl group. Bicyclic aryl is a phenyl group fused to a
nonocydi ¢ cycl oal kyl group, as defined herein, a nonocyclic cydoal kenyl
group, as defined herein, 15or another phenyl group. Tricyclic awl is a

bi cyclicg aryl ed to ycl.ic cl u de |ned herein, a
monecyc iRt BRRL A TanD e e AP EE 22 e EeBRE Ry | or oup
The pthertyebtygn@u;d , n-hdrgl, bnd::yfdﬁylc ar ylts and Ehe tri cycl ic ar yletOI Ehgl pr etsent
i nvention are.appen 0 are noi e stitutable atons
in the phenyfarhgg%lﬂlp;g‘jlE e AhSES ReTR Cra}?r@ fo* SR httoﬁémfl C% %Ih(’\,] oup

r espect i cogthiping Tom Jxhéhydrbagragump, and hmduungmlem o@do;tb@nﬁnmrtthplcbondcycl ic aryls
Repr Gaerary s AR SES AR, WP S a5l ghidh 36 s BRI Wk b Lpgopyon.
anthraceiﬁlwtyﬂyﬂﬂ@mmmd 120‘@Lﬂyjl hydr o- 1H i nden- 1 -yl,

2, 3-di hydr o- Hi ndetn syl i vl

5,6,7, 8- tetrahfotlr onap %tyh!ésuéénﬂ%%n} Jncﬁrxgn%m}g L]Lf %el;{/iﬁ?dcr)l%%pht aﬁdﬁggﬁgl and

t et r ahy drAEREPAEdHAF mOfFﬁéhfP@hmP Oévsgefk @@pk%preserrtaﬂveymm Rloxy igdudesiat herei n,
nmeans a JDRREMGL 6, kxR, pRbod, 2 Cukcxy, G4Eb Rl KYeh It gndTONOCY Cl i C
cycl qal kayl is a statur atxgd h&d?o O%@F%g us }sltem hgjl\yl%g to%fe% to eight

carB8n drehevand zero heteroatom Exanpl es of nmonocyclic cycl oal kyl s

i ncl ude cycl Offe QRN "ary® UEhOPRrh, megaeglym&@ngrx&p aayﬁhp«h%y& uicfeAphert yl, and
cydooctyl . The bicycli¢ cycloalkyl is a fused ri n% stem wherein the

monocy ¢l Rigelicyst BfaPPW‘FYCP‘i wj i5 achyfigeaghpnifgsed Fipg freem g gerechetseest kyl  gr oup,
as defi rbﬁ@rdﬂﬁfrﬁloﬂmor-ghftm@ﬁﬁg's lisG fBYSA %a&fyﬂx@dﬁlaﬁidﬁsh h&ylcy&ipif@sc&:w oal kyl s
of the preseqﬁ qvg Lﬁgn ca gF unsu ted o stltléLF%F and are
connect PP LHIFE I 2PPRQc ‘??971 MBI BFE Y ar bon

at omsof _drb.lﬁot]ﬁm PRGYIGrdup. qye;lcmadr;kwasn@ald altytTEscb It&é/l&bﬂlc@ydﬁy e;icmak;kgﬂosp, as o
respectiy ycl oal ke us

ner o defdberein s mendt i 5o kongbter Bt SERREA hrfih o Bokte? Bbel it “The
nonocy ¢l phenyt yroh) eeloiiglic aiys agd the &m@dh@ﬁ’@l‘s bfCthe pxasrctm 1a¢chg{omm§@qawdad @dhe

hydr ocar bon ri

het er oat™om - nf‘?lmgﬂu %/’rl%nb r eg %% ?cnatdms e fhéﬁge“ﬁlag’/foupb&c [)1(%8 r%ls i tﬁ fYCEC 5- or

6- menberasyds nesfpnglvsy .STrerpbedybgteuppthe b@ycht wgals grelutd eicychonysof tmyp:tcstcmenvzauogr

5 O AALL AR BIRLIANE. el b LT (WL RONRor RS R0 a1 vE

exanpl es of nonocyclic cyc rou $NC ut not Irmted to,

cycl obutaafdcenyk Jedropb ﬁﬁdﬁyﬁro-léhldd@yicﬂldkﬁede@dw 1H-pden- -bilcipddntlcylaydshdal kenyl is
a hydr OQﬁf)}QQ;ﬂ Jh&ﬁrﬁgéﬁ'srl&raﬁ cﬁ&ﬁfl}‘ﬁt}{\ﬂ&rﬂﬂ thcﬁﬁl}%}{éﬂh%aﬁé{ @lypﬁhkenyl ring is
fused to a nonocycle cydoal kyl " group,” as$ definéd herein, or another

5nonocy ckehydienap %enyl group, as defined herein. Representative exanples
of the bicyclie «emet @leﬁ'nyﬂ SyclJARA ARy usbiterdtD tnchds mn{oﬁécyag,cy@&}kmﬁxl

4,5, 7 t et r ahydr o- H-| ndene oct ahydr onapht hal enyl and

1, 6- ﬁéfxﬂa%v ef{éc mepRsyGp AYSOpIL & ac,swafsé ydserAben Hpgisyetra hpying rhtes ©

cygl oal %eémy&asodagat&ﬁaandﬁfwwmdc@ﬂeP;ah@{as 6@Roddeyc mubﬁﬁylstrllmlﬁel cﬂfo oSt | tglt ed,
and are attached to the par ecul ar noi et u I.tutabl e
carbon &SR °¥°thé’c‘Fﬁ§n‘éfé9lt‘?‘§ S}%EB% ?Pélrf‘}/"il%‘)cghd%‘f%’ﬂ‘% %c@a‘ggfsé‘%ﬁ‘if’%l kenyl s
res pect i sysedny whekéie tHe @idibcytial cpcloatkiyl mgasl foge i andthetS@tbcfRBE @UBalkyﬂTglaﬁlﬁ as C, -Br,

-1 y' .as us re fers to an alkoxy
ar oup, R e ey R R e A W
hydr3fge rbca:hmhsmnaéceorrseuishatbaphnbyrc haduﬁgahto dqureasIedE@Ial m@etethanph &y Of

hal oal kgx not d to roethoxy,
11 1 uor et oo B e b M R il SRR e L oy

The term halﬁaltdcyll"ﬁyc@slkwlédr T‘Wq:lmlhapc”raeﬁsd hcrtlm, na:ansad rhtydocghowploalla:syl@efl ned
her ei n Jibaﬁ% n atons are

r epl acec?l{;ymﬁ ?ogen I?;Eéh\é?%ogé t]gct?c?’é\?geal% a{?ﬁmte)}éyrg?m%f) ?{ﬂfi %{s I nc?ude but are
not | i nihyéwgcarkpn rgisys ving 4, 5, 8- T dri§eatben #roths andﬂpﬁlln@roem FpE ¢ 4-membered

pent3:5f | %%Qﬁtcﬁ% lhavc%gdg.fbﬁ:h)Ich[ K- 4clsupament i, sygtgr;l;pﬁ‘avg kB b &bRCYCl e or
‘heterocyclic" as used herei n, refers to a n%nocyc | e heterocycle or a

bi cyclic heterocycle. The m)nocycl e heterocycle is a non-aromati c,

saturated or partially unsaturated hydrocarbon ring system contai ni ng at

| east one heteroatom sel ected fromthe group consisting of oxygen, nitrogen
and sul fur. Mnocycle sing systens are exenplified by a 4-nmenbered ring
containing three carbon atons and one heteroatom sel ected from oxygen,
nitrogen and sul fur,;



250r a 5-, 6-, 7-, or 8-nmenbered ring containing one, two, three or four
heteroatons wherein the heteroatons are independently selected from
nitrogen, oxygen and sul fur, and the renmining atons are carbon atoms. The
5-menbered ring has 0 on doubl e bond. The 6- memeber ed ring has 0, 1 or 2
doubl e bonds. The 7- or 8-nenbered ring has 0, 1, 2 or 3 double bonds. The
nonocycl e heterocycle of the present invention can be unsubstituted or

substityted. Re ative exanpl es of 30unsubstit susbstituted
rmnocycIL{’ m?ﬁr m? t@@s%ﬁg’ wﬁ&%a% SYRREES ParePaidto Pf ﬁfeféau ghonds g‘i"P’i&F“Hﬁ?FYC
azepanyl c,xarﬂi@p)if Fh)bhocydic aycbialkenyl grows @RHE Byd not Ethiedas) ¥yclobdiehyl) cﬁﬂlr)ﬁentcnyl

i mdazolin ol.icljnyl, isothiazolin sothlazolldln

i soxazolaflflugﬁd,"h a@bﬁ‘?‘ﬁfhr‘iﬁéoaﬁﬁ?yg‘ﬁﬁ}“l’drzﬁwr %b‘éﬁ# HBSTIRY Cr%?(?gl azol i di nyl ,
oxazol i I’tydn,ocﬁh@oydeztﬂﬁea)?l(nhg RYilsed @xaz@btydiidrytioaliyl g@erpaasl dagtdcd hpue;nmﬂadmhgtl
(piperidyl razol.i zol i i pyrrolidinyl,
t et rghy r%)uy cyc °3P§E))c}?d§1%%/lfleré)%§gfc %mv %{%r? fghe Cé?lrahydrot hi enyl ,
t hi adi azcmloaﬁyhyls 1n¢1mchchuazmlhrmtbdtgbl gzulidn, azgﬁlﬁteryatlydroml&mmedl nyl ,

t hi onor p| , I o] I, .pne) ,
1 oo Aoyl LB LR L STRAAROK WL AL SURLRGL LR, SHLEATS)
monocy c | caclpdieessor e peestat drevdattop czn @h@mbhﬂtgpcbwubsammdmdwlaea®ytﬂodeﬂ kenyl
group, e . | Eea lie her ei n,
o s ronasary e REE ooy 1P B b AR o I A BB T St
i nvdft i ohe Badidsaclsllesirseaived or substituted. Representative exanples of

bi cyclic het el"h@@éé&x'"ﬁﬁo"d?%&t&@n"tl's'hscé%&mﬁ%cahé B ted 1tp.p, benzodi cm nyl,
benzopyr anyl, benzot hi opyranyl, 2, hydroi ndol yl', i ndoli zinyl,

t et r ahydr oi sodhgitae| haigalkoxy"es P%Wﬁl@qefpmq avalloxy 0w atslcByedihsisiopingrhisBpt y | |

3, 6- di azABi &Y Ghd foud -RE B@Q@Hfrhno Qpﬁ(ﬁ&yagé’ @?y&a BpPRIMakK b ientkive examples
hexahydr g- 1H-furo[3 4- c]pyrrolyl, and octahydropyrrol 0[3 4- dpyrrolyl. The

monocycl® H@t“@%@?&t‘eeémaﬁdwt 1H%“¢S|“E:§’&‘P‘i°€‘c‘llt@’fye? Sweq%{y SRGopRmatioxs an

i nvast i Qmoafgﬂﬂ&gﬁﬂgbﬁ)t esh I;camﬂlkwomgnt nol ecul ar noi ety through any

substi t ut abl gl;}ﬁar bQ,B QI troqg tomin tﬁﬁcy rmnocycéﬂﬁ get erocycl es and the
bi cyclic het er6&R ﬂo"‘ru‘é( AR @‘“é‘f‘?mfﬁ*ﬁ{é’”ﬁ‘l 152> 1 4ELed Aeeim iARDh P ey not
be quat ewbzRE: 0B, ﬁﬂ@or@lxthﬁf&}g@ﬁ a®ins Skl rEpdced gt Rl0gaL (Rmnﬂ&)dtaﬁkfc cRAplBQE be

may ot iRy BB brial SorfRich AEReE e Aol RLEEHEPb n moans &

rmnocycl;enthﬂatoercdar yiid 20¢hlcgo-bifloyropdneyl.het er oaryl 15The m)nocycl e het er oaryl
s ar omat i e tc]:r}nv‘ﬁetcroc cle'l X tcrerrtgce I;:hec(;J ar ISQ here EE' lf- eoa st cRp l?ctcro €
sel écted fromthe group condisttn N 5° and tRe  &mmai ni ng atoms
are carbon blcSrdhehfftqzrveclpfeﬁtven@@cycmig:@rdtms & ngn- a:tqrubflcesatymvdlsnr pandlyt he si x
menber ed, 00 fAYRar Q TH& iRNeh & Rl YloupS a
nonocycﬂ?cnﬁe%%&@é?@Fg{ggég;toagmgﬁ Q§C%g§%ugf&%&n6%8§§% % cf%cmk , as
def i ned ceesisépgof ygramireoget mdeyfivaMiesvydlic ripgsysterths areekempltfisd hy 2 éfﬂmh%i/cl e

het er OCX—ﬁl Qontﬁﬁingﬁée Qﬁgorggorgsez{ng loRe heQJroa@oer‘ &ﬁk@&& ?rl)t% ogﬁ%ﬁ rng%éﬂ and sulfur,;
Representative e l'es of nonocycle and bicyclic heteroaryls incl’ude, but
not i ni¥ed§-fo’- B’&l‘?@‘?ﬁ’ﬁf@ﬁw coOERpRHNEZ HIoyhree a’eﬁ@zt hetcgpgsasisyherein the
benzoxadicazftows are@mdz?l-&ilﬁgﬂ? Eckicd ftlaenmgm e%y%lmytnd sttwr aaﬂar thc (rérﬁmag)amms

i m dazol yl , |n1dazo%# pyri , azal yl . i soi nd

i soxazol&A carqog [t n fisrﬁ?mbq“‘éidtnﬁ P%oncﬂW floubt?at’ﬁﬁt hVFlGdP‘HVt crc%%%&ﬁaégélcﬁﬂ

oxazol yl2 doppe bekak. rrrtdsavzet 8-memPatéd €hglhas @yrz &@Zdonuk borﬂyrmrﬁhnayylchc pyrazinyl,
pyrazolyl, pyrral g‘glnolln yl th| (L gglen |, triazoly

D5t hi adisisateie of Pf%t fayfotiop cszlbgu&su[ TP P R ey ﬁalﬁtff’?f%vfat‘aﬁ‘l’fs o, and
5, 6,30, 8-dnetb§t&htymﬁrmqusb@mhuemm5nchlc Iff@syﬁ'f&ﬁﬂﬁ&ﬁdcﬁbtﬁb]ﬂ nbt1enitall &y edetidinyhet er oaryl s
of the present inv or.. u bst and are
connect d6°RY™ aﬁcé’mﬁa?%zﬁ]t’m%d?é?@ yétrdlor’%tylefhl{“”tn%lrlgﬂ‘gﬁo §L1 s‘{?ﬁolf‘ ant abl e carbon
or nitr ogﬁﬂazalt@msbumatdtuémymmwﬁ:hye mnadoltdhel biogpholinyl; oﬁéi‘aﬁﬂlﬁ)ﬂ,l’ yls
respectiye the nitro mn
quat er ni ze(JéyZOltdﬁnéd 5@%"%&‘ a%qu%gyl OX%OdeY? %am%ﬁ%ﬂ%&nﬁ&%@ 98%?& Omay
not be Q»mdrplmelebyraAblslmyl phvevliml; tpmgelmyb@mladanqmg, tetiahggopyepylor may not be

N- pr@t e I i trogen,
oxyggn g%\ ﬁ}ﬁ?}lgg fonk (ﬁ&&ﬁé’?t erm Qlﬁgldérﬂ%%%gpﬁﬁ tﬂazo{l s%&ﬁfggn I’'n, means an
al kyl group, as defined herein, wherein one or tmo hydrogen atons are
substituted by -OH Representative ex%rrpl es of hydroxyal kyl include, but
are not limted to, hydroxynethyl, ydr oxyet hyl, 3-hydroxypropyl,

2, 3-di hydr oxypentyl 35and 2-ethy|-4 hydr oxyhept yl .




The term "oxo" as used herein, nmeans an =0 group. aeparation of Conpounds
of the Present I|nvention The conpounds of this invention can be
prepared by a variety of synthetic procedures. 5Representative procedures
are shown in, but are not limted to schenes 1,2 and 3. Schenme 1 (2) X Xi
RaRaC/ \CRaRa RThR aC/ \CRaRTh R2ZR2a RaYRa (2) Z-NHN OA3 (4) Ureas of
formula (4) wherein X, Y, Z Rla, Rib, Ra, Rib, Al, A2, A3, A, are as
defined in 10 fornu can he prepared as sho in S . Am nes of
f or mul a AFoBERYel %%H’%M%’BO‘%“&%%HW olifte SPIM%P(WTB?%%WW wi t h
di succi ahdirdydngia Bh@aahaefofyda 1@%&@@@&%&@&@ fufdd o NpHenyl Igf&afn @dndndgyclic
acetonlngb.8 dichl oro tg or tet%tc}y furan cg@@f erature from
about af Pt B 515150t MRy érob%ra? ﬁrtaZ hours to
about 4&dnodytii:. hct-Efoey’thcrgBd'htp @he ﬂey&nﬂu&dﬁycﬂn‘s of OF pithedt in2ondu ¢ah bani nes of

e of mite

f OI’ | a ugs ?3 t]ttlﬁCC{ or%utpsgtugegngepres?ﬁaulvg%amg[%s ofsblcgglc%rtcro%cfes 1nolHdc but arE) n?

dli sopropy am ne
i m t ed litnged N,Wﬂzﬁdimmhylbehmpm@mw@,odwp&mnﬂ§ Jutilydimablylk, mldmzinal (4). The

ot O REL TR, Bl PR ALY LOBTL g 1
x| \CRl actmmwlpénta[mﬁl bRilyRro-1H- furo [3,4-pyrrolyl, and octahydropyrrolo[3,4-
dpyrrolyl. The monocyclic heterocycles and the bicyclic heterocycles of the present invention are

10 connected to the parent molecular moiety through any substitutable carbon or nitrogen atom in the
monocyclic heterocycles and the bicyclic heterocycles respectively. The nitrogen heteroatom may or
may not be quaternized, and the nitrogen or sulfur heteroatom may or may not be oxidized. In
addition, the nitrogen containing heterocyclic tings may or may not be N-protected.

The term "heteroaryl" as used herein, means 2 monocyclic heteroaryl or a bicyclic heteroaryl.

15 The monocyclic heteroaryl is an aromatic, five- or six-membered ring whete at least one atom is
selected from the group consisting of N, O, and S, and the remaining atoms are carbon. The five
membered tings have two double bonds, and the six membered rings have three double bonds. The
bicyclic heteroaryl is 2 monocyclic heteroaryl fused to a phenyl group, a monocyclic cycloalkyl, as
defined herein, a monocyclic cycloalkenyl, as defined herein, a monocyclic heterocycle, as defined

20  hetein, or a monocyclic heteroaryl. Representative examples of monocyclic and bicyclic heteroaryls
include, but not limited to, benzothienyl, benzoxazolyl, benzimidazolyl, benzoxadiazolyl, 6,7-dihydro-
1,3-benzothiazolyl, furanyl (furyl), imidazolyl, imidazo[1,2-4]pytidinyl, indazolyl, indolyl, isoindolyl,
isoxazolyl, isoquinolinyl, isothiazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyridoimidazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl, quinolinyl, thiazolyl, thienyl, triazolyl,

25 thiadiazolyl, tetrazolyl, 1,2,3,4-tetrahydro-1,8-naphthyridin-2-yl, and 5,6,7,8-tetrahydroquinolin-5-yl.
The monocyclic and the bicyclic heteroaryls of the present invention can be substituted or
unsubstituted, and are connected to the parent molecular moiety through any substitutable carbon or
nitrogen atom in the monocyclic and the bicyclic heteroaryls respectively. In addition, the nitrogen
heteroatom may or may not be quaternized, the nitrogen and the sulfur atoms in the group may or

30  may not be oxidized. Also, the nitrogen containing rings may or may not be N-protected.

The term “heteroatom” as used herein, refers to nitrogen, oxygen and sulfur atoms.

The term "hydroxyalkyl" as used hetein, means an alkyl group, as defined hetein, wherein
one or two hydrogen atoms are substituted by -OH. Representative examples of hydroxyalkyl
include, but are not limited to, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2,3-dihydroxypentyl

35  and 2-ethyl-4-hydroxyheptyl.



R2a R2a R2bl I SR2b OI'l H2N A4, *A2A A34A A2 (5)(7)(8) Am nes of fornula
(8) wherein Yis 0, 5 or NR7), and X, RH R b, R2a, R2b, R7, Al, A2, A3,
are as defined in fornmula (1) can be prepared as shown in Schene 2.
5Conpounds of formula (5), upon treatnment with cyclic ketones of formula
(6), in the presence of a base such as, but not limted to, pyrrolidine,
provi des ket ones of forrrula (7). The reaction is generally facilitated in a
sol vent suché@ ; ot %@ted to, toluene, at reflux. Ket ones of
fornula (7) F\CHB ‘&’6’ FEIERUTTY "EATH8S oF tormul a (8) by (a) treating
conmpounds of for rrul a (7) with met hoxyl am ne hydrochl ori de and a base such
as, Bfzbarhd PfrehediPrese iethylam ne; and (b) treating the
product of s du0|n a eneral ly
conduct ed |nt[§g (%ﬁ“)cob“\f/%\éoslo?gus%‘f 3‘986% aéedbﬁﬁtvaﬂr?gtgsﬁm%cg %fofeﬁmgmst hanol , at
aboub rm@pmieemmrpmcudwcstaﬁ:sab@um,tﬁﬁaxen&hnﬁtedtoachmefcs 0 aofl 3about 1 hour to
about 10 hours. Exanples of the reducing agent used in step (b) include,
but not limted to, hydrogen and 10310 pal | adi uni car bon under aci dic

condi tion, hydrogen/ Raney- N ckel, algnieilt hi um al um num 15hydri de. Schene 3

0 (6)(9)(10) o o
Z—NH, Z—ﬁ)\o/:;}
o

M
x1 X1

R1bR1aC/ \CR1aR1b R"’R“‘C/ \CR“’R“’
Rz“ RZa v
2b Y R2b
R + (2) —_— H X
H,N i \/I\1 Z—N HN | ';‘1
A4‘A// A2 \ro]/ A4A’§ A2
3
3) 4)

Uteas of formula (4) wherein X1, Y, Z, R12, R1b, R22 R2b| A, A;, Az, A4, ate as defined in
10 formula (I), can be prepared as shown in Scheme 1. Amines of formula (1) can be converted to
compounds of formula (2) by reacting with disuccinimidylcarbonate in a solvent such as, but not
limited to, acetonitrile, dichloromethane, or tetrahydrofuran, at a temperature from about room
temperature to about 50 °C, for a period of about 2 hours to about 48 hours.
Treatment of compounds of formula (2) with amines of formula (3) in the presence of a
15 base such as, but not limited to, diisoptopylethylamine or triethylamine, in a solvent such as, but not
limited to, N,N-dimethylformamide, affords uteas of formula (4). The reaction can be performed at
a temperature from about room temperature to about 50 °C, for a period of about 2 hours to about

24 hours.

20 Scheme 2



NH2 Ac d,Ria Rl b 0 Al 0X1 R1101 RaRDb (12) 1. Am nes of
formula (12) wherein XI, RI., R b, Al, A3, A4, are as defined in fornula
(') and Rioi is alkyl or (R aR b)g-RE, wherein RE, q, Rh, and Rib are as
defined in fornmula (1), can be prepared as shown in Schene 3. Cyclic
ketones of forrmula (6) can be converted to conpounds of fornmula (9) when
treated 5with bronpacedc acid and di ethyl phosphate, in the presence of a
base such as, but not limted to, sodiumhydride, in a solvent such as, but
not limted to, 1,2-di tXI5Qx ?,ane at about room tenperature.

Cormpounds of {or rruRliR(ag nR reat rrent/v%\th phosphor ous(I1 oxy/ﬁhl ori de
and resd¥j pd 1eCsh 1o dﬂ%ﬁﬂ s_oER™R’
formul a (1 ).
for exa at ment wi t KB)an al ky gent of forgil a RER erein X
is a Ieawng r up suchas, But not |OMYEdSAp, O, Br, I, trHAN@
met hanesulfo%&e in the presence of a bas§e,§ych as, but not |imtgd,
pot assi um car bonate or sodi um hydri de. A3 Corrpounds of forrala
(11) can be gssnverted to compounds of fo 7gul a (12) using the 15reggtion
conditions f the conversion of (7) to E ) as described in Schene 2. It is
under st ood that the schenes described herein are for illustrative purposes
and that rOUlAhﬁl&s eﬁﬂaﬁﬁuw(emmdl@ms@M&M@Rnganap@rmgmbam RARRI, pYylAgtA,on of the
sequenchO H gt?rtgdc route tection of any chem cal functionality
that ar &+t 8¢ aP eap CWéCPF’@ &YW BoRfYi‘ns and the renoval of
suchs pr ot gct c]?gpﬂfnaumoﬁﬁﬁ EX6od dRstmiert wEidhyEie RfehcObf fté}mmu @y &ithd on.
20Conpounds o e Present tion oun t he.Lnvention can
nave | nERRBERIF R E RS b PSR Rapeidiee prd Bar e e et dBpounds. of

f or mul arcadtpon Gsgfandraiig Ifaarﬂa;edwsoazéﬁ stihtas, qumdt édlitddooaolnpeimesluwherein Y i s
selected fro the nsi,stin N(112)- or
- C(R121219-, Eecmn re er g@fan bc(fonvgﬁd tolmrrln\flgsn &éﬁu}aﬁ@%(yg%%bmnﬁpdm@ ot éd]él n whi ch
Y is O, oféﬂorrmsawmmctbomamﬁva hydgodGRide ardclbés@sueh aRE( nc bixited ts, pyfidRiorl1l. 191 n_,

gndldn C%th?lgmj]ﬁb;a%d (b;’trca% ﬂlcproﬁuct é/tcepna)lvg)l%are ngggscntcorrpounds in which Y is

Step (a) is generally conducted in an alcoholic solvent such as, but not limited to, methanol,

sence of RiM R provide ¢

at about room temperature to about 50 °C, for a period of about 1 hour to about 10 hours.
Examples of the reducing agent used in step (b) include, but not limited to, hydrogen and
10% palladium/carbon under acidic condition, hydrogen/Raney-Nickel, and lithium aluminum
15  hydride.

Scheme 3
O
0 HOOC /A4 R1a
R'a Az ® Rt
R'a Rla R1a — )l\
1b A1 O X!
R xi R R'® { Npib
X R R18 R1b
®) ) (10)
NH, Q
1
_A, R'2 A§A4~ R 1b
Az 1b R
X U o
0 #Z >0 1 o R o X'
R1o1 R Rb R R'a Qb

(12) (11)



Al is N A2is N A3is CR5; and Ati is CR6, XI is _C(itlaRt9nr, mcan be
1, 2, 3, or 4, and X2 is - N(H C(0O)N(H)-Z. Conpounds of the invention are
also those in which Yis 0, Al is N A2is N A3 is CR5; and A4 is CR6, Xl
is -(CRImcan be 1, 2, 3, or 4, and X2 is - (CRsit.h)g-N(HC(O)N(H)-2Z. It

is contenplated that for all the foregoing conpounds R', IR b5R2a,

30R2b, Rxrity, R5, R6, RA, RS, RE 1(7, Z, RS and Rh are as described in

claim1l The pres i J.sp i ncgludes nds, i ich Yis
0, A s n AP ehE R S, bk R E SRR el “and
can be 1IR3 alkyror?QRlaRTb)@RpweeemRE,lqnwemid Brarahssdefinadch fodesa @) mgnou pekpated whi ch Y
is 0, At is l}llmé%\IS3N A3 is CR5; and A is CR6, X1 is (CRIARI90GL , n
can be %P0 °3M&Ad X2 is -NQ 1) C(0)N(H)-Z . Conpounds included in the

present i nvenGcirkesmes dlfgoul()kasle: donveyd @hoﬁrfpmmd&pf fAgmulag9)NyheARedqt®l N A3 i S

CR5; an an b and X2 is
(CRQ5 Rh) g%‘?@ﬁﬁfl%dﬁ tfl}% Bhos ca(%chltn%hn'pqresF ed E ﬁgatsc %S}rl asaﬁit noﬁfmléor égm ng
conpoundsdiRndydijegn Raqlvcﬁzimclws Wp@h,rmr%;o R&dRAthoRfethaiEat affut 1gdm Ra and Rh
are as q@gérr,hprgd in claiml The present invention also includes conpounds
in which is N A2is N A3is CR5; and MM is CR, Xl is -(CRlaRl
b)p_GlL C (R1 %fmpowds ;of ém@ulp (@amobcatmeyt wizh plﬂq@lopcwe@%mxy codstapdn al so

5i ncl Ud%sogmwmgﬁrchcgccmlzﬁlb clﬁ/oﬁd%ré}owdﬁ]co}nﬁod}lds éfzfofnﬁllawlo A3 is CI15; A is
CR6, r is - r(~I E or andX2|s

- N( HPc( 0) N( mAlzylanoee prsts ohformigle 0 qan lnpveé%rfpr dxppRlntesmeR vthg| so
those i nm lQth n@otofom'ﬁ’lla I’US‘ )Nwhe%an Ksis zNea ghodp G as, Bt doBlickikdd 0, X1, Brs _C (R1
aRlb) p_Gl 15 : or 2 3(5 5% T (CRgRN) - N(H)C(O)N(H) 70t
i s cont eIrrb”‘IﬂétF @amfth%swfe?ateam th‘? H’féSCFCGrOé@B%S?Iﬂmlé APy HALENIRA o, RAESSIRDL

R2b, R, R¥sbokdte orR8diufRBydiid, RB RE, R7, Z, Ra and Rh 10are as descri bed in
clalml The, i ent|0n| Iudes orrpoundS| whi ¢ is 0 A is N
A2 is CR4: A3C?“§’°RPC‘S:§>%"“RH"‘“§ ?C‘W“feg o %Wi@ff?&)f)‘“la Qﬁh“sf?&é*&n be 1, 2,

3, a5 4.rekhén d:dﬂ&ie&islfmhé wﬁwgi@sofqpra@@wbdﬁscwcd\ﬂl%&lamé(m s 0, Alis N A2is
CR4; A3 S or 4,

and X2 i ls unﬁﬁ—ﬁ%(@} ﬁi{el—ﬁhcfcg %B??BB@??&“& 1 Bf ?0?#@ tf”ﬁ‘\’/eéﬁ‘ﬁo&?‘? aﬁf@ataff"é%ct hose in

whi ch Y dxﬁcrﬁ;enﬁnon Blclwmg\aa kcpriftBRhianihEADn oS thBseqadide é4hd @nm& rodte,i S - (CRm can

be 1, ) 9- N 0) .N( i.S. cont, npl at ed
Phat " orPaEieop ainy ST °°88ﬁl‘ax§§%a§eﬂﬁ%ﬁ>@ﬁ% W ph todRiofba P B

R7, Z, Rgmemdothclmetecamg geswsrardiaduded inchaicopelof the invendohhe | nvent i on i ncI udes
conpgun in i s.9 AAOISN A2 is CR4; A3 is N and A is CR6, X1

isis -( be 1, 2, or 3. The invention includes
conmpounds in lellnphndﬂ 02che$nv©nu0A$ar1 lmvithe Agmilg (iCRtescABedibsreld: Mord A4 i s CRS,

Xis -( gggd%f & I < t?d%%f Bmdia g‘;calns clu(a% bife ax@ﬁ'b‘?h%ﬁe 3 comMuh&sqg;&cMﬂs

Conpounds ventl on ar ose I n Is N A2 is
CR4; A3 slsctog fromm the grpup sonsiR@ng ok|-S4 $(Q) @E@)aﬁ@b)N(N) orﬁ(&%lb)b@%t prferally or 4,
and 3(2 i&. Thé &RAE0 ﬂcll}Kc'g')c&ﬁ;Q)ll}KsFQ meh s dlggxl @Nii%qmaAaqﬂckhﬁid A c16| | the

ounds R a, R7, Z,

f oregoi n
Rg d R isrEREE e ardm t%bbqan 3 %ﬁ“mﬁc mzsrvﬁ%mplﬁ% ﬁ?fmammﬁ'i%e P’b’d%é’ lsc‘Bm)ou nds

i ”( Wg: Cgf\l\(s Neafs NARR?,I ik GRIRJt\ImdA% id %R£Xﬂ1é+C(l§‘aR‘b)§ Mcglaﬂé% A3 oS4, Q{@Xz il i is .

C a a I an can be or e invention in udaes
g A0 oA WE S RV N0 N A S S T ) W U i
i s -(CRlAaRCK) pnd @l is 1sCCI(GB<1aRL(Ch)aRw)mp nC@n boe 2]13,0F 4,2nd ANF-3(2 i S

-N 0) of the invention are also those jin i.ch Yis O,
) OO IR Lo TG A0 558 KRS
(CBIOaRJRZD)b}:Rym , K Rl &Ry R, Zp Reafal Pearchs B¢scrhed BNthinX2 i s -

gg(ﬁrc):l)fj?llci; h??]_ 4" N&l_pi% I._écl\rll(nl_% also mcludes %orgp%ggcgng)wﬁche'g 6‘ %1 s N Az 15 3 ILI 1&3 1s CﬁSOr egoi ng

and A4 is CR6 X1is —(CRR),G!-, and n can be 1, 2, or 3. The present invention also includes

compounds in which Y is O, Aj is N; Az is N; As is CR5%; and A4 is CR6, X1 is —~(CR1#R1b),G!-, n can

be 1, 2, or 3; and X2 is ~N(H)C(O)N(H)-Z . Compounds included in the present invention are also
35 those in which Y is O, A; is N; Az is N; As is CR5; and A4 is CRS, X! is —(CR"*R),G!-, ncanbe 1, 2,




R2b5R. , Ry, R4, 1(6, RA, RE, RE, R7, Z, Ra and Rh are as described in claim
1. The invention includes conpounds in which Yis O, At is N A2 is CR4; A3
is CR5; and A4 is CRlaRlb),,, , N, is -(and mcan be 1, 2, 3, or 4. The

i nvention includes conmpounds in which Y is 0, ALis N A2 is CR4; A3
is CR5; and A is N, Xl is -(CRI4RLh)m, mcan be 1, 2, 3, or 4, and X2 is
- 35N(H)C(0)N(H) Z. Conpounds of the invention are aI so those in which Y is

A e el e 5 (BNl RE oA erird ey ror R - 2 1 ¢ i s

cont enplcampshntinRit, RitgR2s, a#bleRh@ RQRQQQlR@gRg:Rmomdﬁl HRiagx, as RsbriHa? i, claRﬂlb Rx, RY,

R4, R5, RA, scribe
The present ﬁﬁegrefﬁnf)lﬁvcél’n%%ﬂ? ?f?digs Csom@8'llﬂ?18bn “%gmdftls%i‘%ﬁ%&w%%}it s N, A2
is CR4; aABAlis CBCRDjs —e(tidamu)p GSCGR,“RX)’L ang p c{rcliel 1ai2b ThéGoresenteimantionadin be 1, 2,

OI’ 3 Tt‘r?c&%ese oundpve hqpla 15“1&2189\?3%1%%?{9% déiﬁijaliwi ch Yis O, Al iS

n can beCR':R19,- GbE(IB“:R“%mpthbr BsndN(ist)—S(Iﬂ))FN()H(HZZ C@oppudnidgudedéd theled in t he
t ' s S iNReAR 4 S COR4; A3

presen (ﬁ)kg\éil??%&%,gn %?{%sci‘&_%%&ggﬁg;% ]IISCIQ Az 141% 193 is éf( A I\AZR 6@ é S i's

CR5; an can be 1, 2, or 3} and X2 is
- (di sl tEBRGRNEG GRYNDLP-iL ol aridsXZé&)ﬁfJE%R@h A @REH)-Zoft isgdnteriplatefl or egoi ng

10conpouynds,, B %e J?ég?ﬁt@%orﬁa%unjistﬁ“ RBBAw, B;.BRX,BEct RY R Ry, IBSR,?'RGI ﬂg%cﬁmﬂ-s

described 1 n cl hé pfesent ’I nvent’i on al'$0 i ncl udes conmpounds
in \}\chﬁfe\asii@C@Cde%“yN A2 is CR4; A3 is CR5; and Al is N, r is

-(CRlarb); , - Ghe (ChkRkah k)])crudcs%&q cRm@@H wiRh ¥ 100, 2 is NWhE, iPCRE ARs N; BxERLE on al so
|ncludesconpound3|n \}) 0, At is N A2 is CRA; A3.is CR5; A4 is N,

XL is - BECERTHRRE e uaftsi(rmmbg)l 2 3prits The igyengon igelpexcompovadyinyEetoY §( H) - 2 .
girmou&ds Ay ROy ugﬁzt:w%jtlm %g%ﬁgélmVﬁqc§?nb)m@c&tm %‘tagsm hxliHX\?h!;Ch Yis O,
is IS is is
AR113)  NERONER HComprindent i e oo Riony e GARCL) CoM s g O
contlenplAgisad ahdnas is Cas, Xaksl-(CrheH 0y 09 Ry, ZG[@GUQQSGIEb—/B Rulta, Rab" rt2 bF%yh, G
ga, RS, escribed in, Gl a . 20The
i nvent i (Sﬁi@{r???ﬁg@g%@bﬁbguﬁd%c@ﬁ“\ﬁﬁfcgﬂ’ ?‘rof %LP % e munﬁ% P gmﬁl A3 is N,
and A4 iR IGRG, R, RSRs (IQRUaZtRuNdRhareas dcscnbcdmclam)t and m can be 1, 2, 3, or
4. The invention inclu nds A2|sN A3
is N and A4tI:h§ R " 163@5 B’}"ﬁt‘%?‘na A‘ ’s 2'11é C@‘ Aéls and4A" and X2 is
- N(H) C(Cmy N k)is Z(CRMKJG)aﬁbmdls cm‘betlha oerl\/EHihtln\&ntldilnechailcS@ntphm inwhighhY ch Y is

canthe B RGN AN Gt O e PR i B R e s
cont errpll\é(tléﬂoizﬂﬁ@tft) Zf oforgdundsts tHeamvegtisinng abso tpowindidhich 114 O, RnllelR@zlls CRZ bax, Ry,

The presgatn, 0@l S n ch Yis 0, Al is CR3,
A2 is N§\(mN Hd/mgtﬁd% %tRCFéJ% gggm%rtp%g 6131ITQAHB)X&G/{:}l, and n can be 1, 2, or

3. The ﬁ@%&@mNﬁ)’ﬁ@ﬁ{G{bﬁ Hliswnicmelaisd st fonbufarsoinn camionpdsR's B8 A1 | s
CR3 A2 ResRsIy, AR s, RS, RANG. tﬁ?zl ﬁg&@@ha%%sae%m“bé&ﬁ'cﬂaﬁb) nGl-, n can 30be 1,

25]3 and r |s-f\IH)Cé) ngun5|ncluded|nthe pr esent
| nvéntion ar dhainEertpnsedes ﬁO‘W’ﬁ“&@f isywhigh f is @ AsjigNiieas CRS Ay is Nignday i§ s N and
A?C:?S C@@Ph & s §R1%1$¢a8? 3431 andp &R Be JDl@r 4, T('jhg mr\]r@r[uo? incRiag c&%ﬁbtﬁlds in
It hf( % h‘(z IS conte ate t at or r egoi ng
conpoun 452) 6 Rp42 Is @bAP?}? Nrpodads is RB° XR ~(BAR "irig-C R"’)R'P cagbe Ry and Rh
are as @esand Red -NH)C@NMLZ . Compounds of the invention ate also those in which Y is 0, A
is N; Az is CR*; Az is N and A4 is CRS, X! is ~(CR1#R),-G!-C(R"*R1b)-, p can be 1 or 2, and X2 is —
30  (CReRbH)-NH)C(O)NH)-Z. It is contemplated that for all the foregoing compounds R'z, R1b,R2,
R2 R= Ry, R4, RS, R4, Rz, R, R7, Z, Reand Rb are as described in claim 1.
The invention includes compounds in which Y is O, A is N; Az is CR%; As is CR5; and Aqis
N, X! is —(CR'2R!)-, and m can be 1, 2, 3, or 4. The invention includes compounds in which Y is
O, A1is N; Az is CR4; A is CR5; and A4 is N, X1 is —(CR12R™),-, m can be 1, 2, 3, or 4, and X2 is —
35 NH)C(O)NH)-Z . Compounds of the invention are also those in which Y is O, Ay is N Az is CR4;



The present invention also includes conpounds in which Yis 0, Al is CRS;
A2 is N A3is N and A4 is CR6, Xi is -(CRlaRl b)p. G _C(RL aRl1 bN_) ;
and p can be 1 or 2. The present invention also includes conpounds in which
Yis 0, A is Cl13; A2 is N A3 is N and ddis CR Xi is -

(CRlaRlb)p_G _C(RIiaRlb)-; pis 1 or 2; and X2 is -N(HCO)N(H-Z .
Conmpounds included in the 5present invention are also those in which Y is

((JCR|ALR: E‘) CI%?R ca(ﬁézr"*aﬁ%” is ﬁélufé‘m’ o C?“Aéa‘nz’%@“i %“ds)i &RgRh) 9- N(H) C(0) N(H) - Z.

It is cqokmmpmmmmmp Zf odis aintcnfphe:dfdm fgal the feappg datsouRisR !, Ri> Rz, Ra,
R21 D, Rx are as described in
claim1. %vﬁﬂt‘%ﬁ%n%ﬁdggang&rﬁr(‘fﬁﬁﬁ?ﬁﬁ’ﬁ&\f\lﬁmé‘llllY is 0, Al is CR3; A2 is

N A3 is CR5 ThaptkschdinvtidONso 1b{dlude5con(p@Ehdaurtvlp§h*fY;s yd is;dams ARd; Asjis 2, 3, or
4. The idnention i ugdes, oun . & y |sN A3
S 5; dz}{n’cf %ﬁ“{g%\'{ %‘;!SX?&?SR% ??? d%f&g/e ’m’ @ \{B gf%hﬁﬁvcghgn ﬂﬁ?d@%sd X2 is -
N( H) C( O)chifbphungds in@@tcb&dﬂ@sAoifs&h@sCMémwﬁm aad&a%éﬂ&h@@“w%%ln@hnY is 0,
'|s 2 A3} 2R e Ao d S a N cdded | . can be 1,

or 4, &S N BRARaPA By by b ARelomang BCE", 1
for aII thdﬁelﬂhdﬁ@@bﬁ@%bﬁbduhd@%@ CRidnd R2 & N, 28 RCEBR'RG ' - R8can RS 1, 2RA,  RB,
RE , 11..f3; d xER @1@ ghNgge c@ﬁg@eﬁfﬁ&s%&e aat&i @,amllau e for%%ggﬁe present

|nvent|onalsom 0, » A2 is N A3
i s @Dt s;compepnduR . RIBR>, RE®, R"& Gl, BRR&GR1OROQ R, Fé,r%l R%aééﬁ“ eaSﬁcsczbcddii cdgm The
present 1i nvention al so includes corrpounds |n which Y is O, AI is CR3;, A2 is
N, ABis CR5; and A is N, Xi is -(CRlalb)" n can be 1, or 3; and X2
is -N(H C0) Nbipresent mwﬁatbﬂmgdwdﬁmwewdﬁ P WIH@ %wé%é\ms I n‘\;éﬁrﬁR diiare al so

20t hose drs; WhiAcH NYxlﬁs—QCRl&Jb%PL@ -CIRBR 120l $ ch& beADri2S escacn@lzceéonla&oN Xi is
(CR1 aRln can be i's

: and X2|s- It)q HCONH-2Z It
conterrpl“éfﬂ‘};(‘laS PRReudS o High Y 5O, %P@bé?ﬁ&%o‘\?ﬁo‘&d@ i‘-’ﬁ"/é Rp, R2a,
claim e ?Sgéfﬁ?"bﬁﬁsri??éﬂ“ﬁ*ﬁé‘smﬁ% R emonnde rwh ey s 0, A
i s CR3; PESt f\?“oil‘%rclaé E’é]ﬁg{ 1§SN"EZX? 81?4%3‘(‘%%?6(‘}‘% % _cgoafti
by; and (pRieR#),- GechMb)zplsihﬁzphexemL(ammmquO(@Na@)znmswdersmﬂaea)mmds in
(CR ari S e o erigg onay e g G SEn B R foby oo gz
Corrpounclsdasmblcdmhe:dumm t he present invention are also those in which Y is O,
Miohh olods thSenly R 3 {aRt b); p
' Por 5 ank stiet ReldesriRoo Rt Rrbrniipt B 5 SR A A Bl AR 11,
30f or alGReHs +(6R’e@6|nﬂgldaonq@duﬁd% 3Rird, TR nendon iRixdRconPpundsin RBich RS, RA, RB

RE, W Z, is ! G sI 1l R m can be T T il on
i ncl udesO (I:Rgnpa%%nﬁgs lSn}gv\lfgﬂil 8%45 (ﬁ@%{ @ (eﬁ IE:ELI%? Fsl gj?j;g %\%Clﬁsa LN and A4

is N, XNG{%C(OQW@@WIW“&wmenm alc 315@ thage mcyrhlchYlT ReAl RERAVR AN ncl udes

conmpounds id N M IAGR CKs, ')@18Q-(CIAJR1‘1)S &;B;’hbcAZzb o d 03k 1s N and Adis N, X1
i's g ot 1aRl9m_, m can ‘and X2 i's - 35N(H) )bN(ZQH) Z.

ConBeundSRBD NS GENEHY- ?oﬁl%ﬁoétcé’lpg“@df}ﬁb@éali e {peens wm&oueds 13&1 RPR™CR3: A2 s

C2R4 A3 R(Zlggméh l)agds }?ARLC( S{OE;\W( X1Ri a?nd‘R(' Rl dMed mlraag@g bﬁ 1, | 2, 3, or h4 and

X2 1s - g N N IS contenpl at ed 't hat or, a .the

f or egoi ng coﬂﬁ&ﬂﬁé"é‘%ﬁmoﬂﬁ ‘P@‘éjcs WOWS [y WhighaY is |y A1 RARGRISNigpis N7~ 7 Ry
and Rh aneAas CHEST isi-lpexd-R1),® !, @id dan be 1, 2, or 3. The present invention also includes

compounds in which Y is O, A; is CR3; Az is N; Az is N; and A4 is CRS, X! is —(CR!*R1%),G!-, n can

30 be1l,2,o0r 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 CR3; Az is N; Az is N; and A4 is CRS, X! is —-(CR1#R1),G'-, n canbe 1, 2,
or 3; and X2 is —(CReR¥)-NH)C(O)NH)-Z. It is contemplated that for all the foregoing
compounds Rz, R1k R22 R2b Rx Ry,G1, R3, Ré, Ra, Rs, Re , R7, Z, Re and R? are as described in claim
1.
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The present invention also includes conpounds in which Yis 0, Al is CR3;
A2 is CR4; A3 is 5N, and Apis N, X1 is -(CRaR b3.0_ ), and n can be 1, 2,
or 3. The present invention also includes conmpounds in which Yis O, A is
CR3; A2 is NN A3is CR5; and Mdis N, Xl is -(CRlaRIb),,,GL_, n can be 1,
2, or 3; and X2 is -N(HC(O)N(H)-Z . Conpounds included in the present
invention are also those in which Y is 0, AI is CR3 A2 is Cl14; A3 is N
and A is N, X is -(CR.aR h)Gl-, n can 3; and X2 is

_(CRgRh) g- N( ﬁ}iee’tsmlpﬁmzon iy I?@dé%ﬁ?ﬁ’é’ﬁwdét“e‘ﬂ“‘th%’ts G b s SRP AidNBidgoi ng
10conpoundis, iRCHK, &Ef@aam%x @R}aﬁ@s) Ghd p%bch(o%,z fRAs pr¥ent ilfkentdRAlsoZ, Rg and

Rh are as escri be in claim se | on al so incl udes
corrpoun('a%c fF SRRPYH an"é“céY‘pr ﬁgsé&ém@ ﬁé‘sclﬁ?i&nyé\fs‘sfr%g Band A4 is N X

i is -( CRI((BIRI!R)%JJG C(}%IRIR&Rtpﬂ;E ot X ,aamxal@de{)c:((b)N(H) ar, C&np&hﬁs 1ﬂflﬁﬁ:&ﬂithd: nvention
al so |s CR4; A3

ou i.C
is N AR NVCDROH f‘rg %o rrp ﬂld‘?& quvm s @ A’Cf Fir‘”” i %Af“és ClRGA‘% and X2
IS - N( HxQ{ e hy-&h- CZ{“RleOpSTB(Dld)EId;Smdl Neis u(dBdei)qu(lH)KE(CpN&saltIt Isrusatploa aste al so

h _
(oo or Byl Ronlecich ropbis Ria ont8 Rk R e B, S 001 ol g o

R2b, Rx, Ia/glcs&bCMclaRm RA, RB, RE, R7, Z, Rg and Rh are as descri bed in

1 T Ao SRR SRR 5L LS ERTROVSER ) DR = 0,
be 10 2N, X! isofCRER™henil rvan b b2 3, m:n uBEsmcmmemhdss qompmnrnd@hmzuqh’sm Al is
N A2 i g §c1é\% SN 33 ﬁ“%dé? ﬁ)ﬁ i@%@(cﬁlm r%,a,smog;lﬂeﬁlé%%ﬁt B €A0_be 1, 2,

3, or 4, ’an NCI4 C( Conpou thé invention are al so
those i ANEGMIEON®)Zs Gompmundsef Kpe ipxpntjos a@RIbo thge ingvhich’: is Qb IAGR: &2 8RS X i s

- (CR1aRh] %GRs %@%‘ml?@Xlls ?CR“:iblbl) Orm%an RN, %26r421m x26CRsRN) g- N(H) C(0) N(H) - Z.
It is contenplated that for all the foregm ng conpounds Rh% Rlb, R?a, R4, RS,
R6, RA, @%R")ﬁéﬂﬂﬁﬂl\zm Reltayfenipplared thasforallsbs forgeing FPreoaRdn e RSR,  The

present RRRAIRE G0, 1B RO Re¥e! BORS: nG RIRLWULScribt Mty Y is 0, Al is N, A2 is
CR4; A3 is CR5; and Ad is CRs, X1l is -(CRI aR19nGx and_n can_be 1, 2, or
3. The pr eserfe PrsFRHRTBronAledngdey ﬁ?ﬂ’@%“"éb%\‘ﬁli‘d@spn%l@ﬁ Ayt fgis a1l js N

92 is BCEM ag@%ls NCRbis —arrok RAgﬁGnsa[@RQa n 1, 2Sor3. 304 ﬁt@eﬁtghxk})mc@ also iftli@&n bte 1,
, or an i ounds inpclude resen
i nvent i GAMRRPEISHP & C}P gd@é%w(ﬁ%r Bpis iAélsg% ‘93"5‘ k%‘ &U%@?E 'A;E:‘ 5 CR5;
and A4 Ib81 @,%: 3; #dd X235 -NEEROORED )Z)@Jompoﬁnc&&{tlub&i it thca)resai’t mﬁ'entﬁﬁdrc)ﬁ@ol S
(0 at t
conpBundiE B Pl BB R Ny B U st R SR e o b 2 s andl

Rh are as3; d%X?JB bERRN-NEHHCE@)M(H)-Z. Tt is contdriydatpl tagdodallidpfengdign al so i ncI udes

o cr e Rt Rk i o R R e i BB il ST on

alsoméludes conpounds in which Yis 0, Al is N A2 is CR4 A3|s CR5; A4

is CR6, X1 '%%p&%ﬁ@nhé ﬂ%ﬁ%%%& ﬁuﬁgdh S it P, 8 crEN i A,

- N(H) C(0) N( oun s i nc resent 1nvention are al so
t hode i ﬁR\?shil(th‘t iyN, X' 9 —(QRI“RE% ®:C(R2RP)s a@!mﬂm bA3 of 8 ‘Bieprgentjpyeption@RG, X1 is -

(CR | aRi,hhp ¢ ﬁlé,(:&fn @JEMDYIS oPAl 8 chs; AL 15%1 A@R%RX%'ISSN X1 is ~

- (CRgRNh) Fﬁ(ﬁ aRF?g‘ . IS contegP ated that for all the foregoing
conmpoundR'BH)--RrHRER™ ﬁ?or Ryad Eis -NH)CERIN(REZ RpompmndRpcludein they "Ry and

Rh are A?ﬁ:séiﬁfm%nh@@ﬂc 4139 &b@hmv&_ch iHi‘sED 'ﬁﬂYsEUfﬁﬂ ANs NN&J ivdrs AcRp&uRds in which Y
is O, s N A3is and Ad i s 10CR6, Xlls-(CRIaRI%

oSG BTG SR g N of Ftt K oA Y et U ot BSrRIT Tt Ch 7 i s

30  for all the foregoing compounds Riz, R16,R2% R Rx Ry, G!, R%, RS, Ra, Rs, Re,R7, Z, Re and Rt are
as descrbed in claim 1.
The invention includes compounds in which Y is O, A is CR3; Az is CR*; Az is N; and Asis
N, X! is —(CR"R!¥),-, and m can be 1, 2, 3, or 4. The invention includes compounds in which Y is
O, A1 is CR3; Az is CR%; Az is N; and A4 is N, X1 is ~(CR"*R™)y-, m can be 1, 2, 3, or 4, and X2 is —
35 N@EH)C(O)NH)-Z . Compounds of the invention are also those in which Y is O, Aj is CR3; Az is
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O, Al isCR3; A2is N A3is CR5; and M is CR6, X1 is _(CR1LaR16),,,_ , m
can be 1, 2, 3, or 4, and X2 is - N(H C(0)N(H)-Z. Conpounds of the
invention are also those in which Yis 0, Al is CR3; A2 is N, A3 is CR5;
and A is CR6, X1 is -(CRraRRb)m, mcan be 1, 2, 3, or 4, and X2 is -
(CRgRh)a-N(H)C(O)N(4)-Z. It is contenplated that for all the foregoing
conpounds Rh, R16 R24, 15Rg, RS, 115, R6, RA, RB RE, R7, Z, Rg and Rh are

as described i ] |nvent| on a ncl udes conmpounds in
whi ch Y¢‘§;g’,“&: 2“*(‘5@); &elisxf A% PRS- 3, 4* $TCRB, X' is
_-(C:?I gRI(d:Rﬂ@l,N(Hm(d)ma{;an IEQCY&)tCn%IatdaI’thaB form&lc[ﬁfraoﬁ)ﬁigtcoﬁl\llﬂyﬁlsﬁ Rlarmgg{;so 4
i ncl ude S is an
is CR, :Eg%n]?%%é\gg@ﬁef Rg?'f’d(c)‘%ﬁret?édTm@m F231 and X2 is
E E( H) C( 0) \T}\H)m preséo impaniio slsd mdﬁdd:daﬂnpoﬁndshkewHGrDY&g%?1 id @Rgeﬁs ORY; zgqlg alxi o]
0S i AL Ss, S | is
Cgl %’b déilsKI 5&15 —F]CI@IR ‘ﬁ%} CR%ncagbc ; r%dérle %‘hc prfﬁﬁil Wﬁo&c dﬁ( H-Z It
is cont ewpmlpattrddmt\*‘rarh Y 810, Al Is GRAe\: fisOX; eﬁgmcﬂg 200 My GUNY K8 isRIGCR A1), (Rz a can
R2h, 126 ,E‘jor3 agd %2 is Rﬁ@%@)% ZREorh ounds lnchhdcg nth r%s@?t 1§Qnégn arcafﬁsodescrl bed

inclaim present invention al es conpounds in
whi ch Y th@c Oy windh Y 5 @CRBis OR2; Azds CRY Asts NS@dBERIY, Iﬁrrﬁd—(M“Rl@n @&R67 cax(be L2, C

(ThaRl ;.. .6a 1 Pf, " udes conpounds
(e e SRR G0N PSS YRR anhE Rt 0e2 com
aR11i0) p_aempowdg m;mm Rz"leiY,E;l R.G¥, B, Reual, BROZ; B anN@I‘-&f@éﬁOﬁ)CN(ﬂH;dlz dmCo nmpounds
included in the present invention are also those in WmchYls 0, Al is
CR3; A2 is N A3 is CR5, M is CR6, X1 is - (CRiaR b)p Rl aki b)_

pis 1 or 2; Ehdroe:jsseniprryRnyolentqs)ropslsig whish ¥is ¢ ’tAlllssCRé’o‘?*ﬂl% Atied that

30f or aln; ah S 1 & - an 1Ot resentin onRR R5, RG,
o ke NREJM N&gglmmmm RRJJ B;bﬁ%gd ?ﬁb}éﬁlﬁt veikionRis3, e

i nventi dﬁd‘idﬁ%‘foﬁﬂ’@‘é‘ldédih“ﬁlﬁﬂh\é@q r"i\1 WQRC’H“Z‘PS GRS P s Ny AMisNeRBis-A2 is CR4; A3 s
N, asd %Riawb)lg—mé -Cft=H1S p(sﬁgﬂrapdnb)m E&_—N(H)’(QO}N l@émi;ounas indludin gifhie
i nvention inc¢ludes coppounds in S IS
N, and AASSFY IREION R 2158 oRg lawmch%cpﬁr in‘l @2 ‘iCﬁé Aslg C@A&t Bxo s -
35N( H) C(QRMN H)-GZ.CAORHQ B i Sor Qf ant] DX isl -NERRRL)|-N{H)@(@NAHS 2. Itl‘%ﬁtem[ilamﬁltlﬁh Yis

be 1. b toi . OipetiG compgindg o R a0 e B BB W0 7 (e il 020

t hat forasabslcnliehmdmhegm ng corrpounds R Rlb, RRa, R2b,R4,1tg, R3, R4, R6, RA

RE ,4RE, R7, descri bed i ai The pr esent
i nvéition al s%{ iPA m H“e’em%n gso I} 1(ludses FARRAT éﬁn‘vﬁd‘c’{( (5%’ SIS BHR N s cra: A3
is BN, Rl Ad NS CIBF%?,G 18€(CR§R1*’)@CR§L1&R¢@)I:@(512_ 3, artd The mmmﬂ@emqludeﬁ or 3. The

present JRV&Hal QRSP DAl HEER, is CR#; As is CRS; and As is CRS, X! is ~(CRUR™)q-, m can
be 1,2, 3, or 4, and X2 is -NH)C(O)NH)-Z . Compounds of the invention are also those in which
Y is O, A1 is N; Az is CR¢; As is CR5; and A4 is CRS, X! is —(CR12RB),,-, m can be 1, 2, 3, or 4, and X2
25  is —(CReRb)-NH)C(O)NH)-Z. It is contemplated that for all the foregoing compounds Rz,
Rib R2 R2b Rx Ry, R4, RS, RS, Ra, Re, Re ,R7, Z, Reand Rb are as described in claim 1
The present invention also includes compounds in which Y is O, A1 is N; Az is CR%; As is
CRS3; and A4 is CRS, X! is —(CR!*R1%),G!-, and n can be 1,2, or 3. The present invention also
includes compounds in which Y is O, Ay is N; Az is CR%; Az is CR% and A4 is CRS, X! is —

30  (CR1=RM),G!-, ncanbe 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, Ay is N Az is CR%; A3 is CR5; and A4 is CR6, X1 is —
(CR1aR"),Gt-, n can be 1, 2, or 3; and X2 is —(CReRE)-NEH)C(O)NH)-Z. Itis contemplated that
for all the foregoing compounds Rz, Rl R22 R2 Rx Ry,G1, R4, R%, RS, Ra, Re, Re,R7, Z, Reand RP

are as described in claim 1.
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conpounds in which Yis O, Al is CR3; A2 is CR4; A3 is N and A is CR6, X7
is can be 1, 2, or 3; and 3(2 is -N(HC(O)N(H)-Z . Conpounds included in
the present invention are also those in which Yis 0, Al is CR3; A2 is CR4;
A3 is N and A is CR6, X1 is -(Cl2.14R19"0-, n can be 1, 2, or 3; and X2
is -(CRgRh)g-N(HC(O)N(H)-Z. It is contenplated that for all the foregoing
10conmpounds Rl a, Rlb, RRa, R2bax, Ry, GlL, R3, R4 1t6, RA, RE,L, RE, R7, Z, Rg

and Rh are as_described in claim1 he present |nvent| on al so
i ncl udes conmpGEREFEN} WVHHPEHsoynGludegomppunds “d@“h‘ﬁéq SR A RER'SG  and A4
is CR  CRs;and Aqis CRS, 36 is XAR1KEBY),-6 H) 40d Glan Be 1 &R, ThbpresendifitbnBorcadd be 1 or

2. The pr sent |nvent|on aI so includes conpounds i.n g&ch Yis 0, Al is
CR3: A2 'pcudesgpmpaunds i whichayis O Acisds Axis GREG 4 Isigeciads G X5 GL (Rl aRL p is
1 or 2 (@ReR Bf-& C&WRNQ{-& (S(1Q) BY(al xZis —Nm)ma(om(el;zl aellnpﬁields inaudclaem the esent

I nve t %?&scahrt gnvgiln?)%ﬁte §'C|§)§ g-fﬁ)e 1&"‘@1’65% 1%)15 N; .‘? 1? éﬁ“ g@? CE A4 1s 1 1s A3 is N Ad
( CRgRh)(QRINH)- G({I}(mm#f)) Zis 11k 2§ :8d XORETRIRALINE) CIRN (HIGE. Iaislcomlaepmect égoi ng
cormpoungs Ha, fare%olr}gl cgmgoﬁ%s RR ¥ R%%;Fﬁ [ROR h{{ﬁ@o“n RR'% By REndRl 4 RO

and Rh are as inclarm?z2 ¢hudes corrpounds in
whi ch Y aresas @gscilfled irscld@R3;, A2 is CR4; A3 is CR5; and A4 is N X is

CtiaR h |
commounds. | n kiSRRG HER G MnBoood ety o, LIECRIUERN, ApsAELHIRTs, - )
i s 10 CRIGRRIX)is —(CR&R")m, mdbe cdh be, 2,3, ordr Thcmmmdomclu@s conjokf SOV NEIHY is7 .

Conpoundgs AqiséﬂaeAzlm Afg}lg@ﬁs ﬁ{d%@ééfe zkh@s(ew ﬁlb whi,cho XYt S 9or4\lana§z§R3 A2 is
CR4; A3 1i’s , (CR ).,mcanbe 1,2, 3, or 4,

and X2 .bgmcw@@@mqnm(upgsqf@)emmuoz arq 2#80|t1pswml@hﬁ4 iaOed BKRE A éMNsal |t he
f or egoi ng s@”‘%&!&% dRe 3 13‘{6}113%3);,1- B%me)églz@ br4, B xfé. RS, RA RE, RE ,R7,

Z, Rg and are as described i ¢laim 1 Thé resent i nvention baI so
i ncl udeéc%%r?pbl I Etis wnreepbtedmat fos aligha foregging goneppyads RABRIPR™, cr5:  and

A4 i1s NReofe R R HOGR, BRI RE &R, 7, Ranﬂnnafeagldéaeqbédm?dmm 3. The present
i nvention al so incl udes conpounds in which Y is O, Al is CR3; A2 is CR4; A3

is CR5: and Akcpwsot inyeptipnsalsolipgusyepmpoengs in vaighafis (o Ay is GR35 Agis M Asdng X i s
- N(H) C( @rM(aktl AZs CRCQ{W@R‘&N)JIQL u&ﬁdcahmeﬁ fzeoﬂozr ﬁ?n@ @iesdnnmemb@ns@r e al so
those in ich Yis d Mdis N X is

o R aRs) e spmporals it Y O i % A2 5T A GR a0 A LRG0 H O OY N1 - 2
It is cqcnmienmcat edcahhaat 2 orr3; ald XheN EOCEYNIH) Y. caimpoumtsncRid] in BED, R2a,

R ol BlesGibion g B e WhO B Oodt o e Roane CRE bl ERs R55 AT ey | o

0, Al i CKIRS;G!'Azn ¢ag bERA, on%andﬁZ%CR%)dN@{)d(@)N@I) X Idiscontemplated that
_(cRiaRip), n £an e n tion also
i ncl udesf&cg#gofarﬁ%p%%com\% Igﬂlﬁ q{] i A?ﬁy & %Rég RAZItIAi RE&%Z‘% %’Skg%g ts Adis
N, X1 igreasd@pit@lind@ii Rl aR | by, is 1 or 2; and X2 is -N(H) C(0) N(H) zZ .

mCﬁlrrEgugdls S' Ny gegme BvdaBi6h 413%1%% émggaﬁekn &@&%ﬁ@ n, AR, %%CN Iqgse in

( CREARLIERS 2 aeil A RRG %19 ~(CR1R),-GI-C(R1R1%)-; and p.can be § ag 21 qu: p@scnemnu@ alse

(CReRh)rQTuuésl'&) Sl)nuéﬂwlﬂch&lstj AL R RO BFR A Rgﬁse{ﬁxstmstcﬁs% gLl the foregoing
conpounds Rl R2b R5 RE, 117, Z, lta

and Rh 4RIRI: %@@?ﬁ%"éap s Oé?»aep fis (-N(H)C<O>N(H) z. ¢ﬁt§99%dﬁelﬁflv®ﬁ i el udes

Cormoun@&sénnm\aéuu&harxaﬁs@thasc u%hlusygé% lfé‘Ral &IQR% i8R, A, SRR, yand A4 10i s
CR6, X1 IS -“% g 12&1[) and n Rh C 4. The i nventi on |ncI udes
c orrpoun(ﬁgRl whi-ER )5 p181 or 2; and X is— (CRg )q NH) (O)N(H) -Z. Itis contemplated th

30 for all the foregoing compounds R!z, R1bR2s, R2> Rx Ry, G!, R3, RS, RS, Rs, Rs, Re,R7, Z, Reand Rt
are as described in claim 1.
The invention includes compounds in which Y is O, A; is CR3; Az is CR%; Asis N; and A4 is
CR¢, X1 is —(CR4R)-, and m can be 1, 2, 3, or 4. The invention includes compounds in which Y is
O, A1is CR3; Azis CR% As is N; and A4 is CRS, X! is —(CR1#R0)g-, m can be 1, 2, 3, or 4, and X2 is —
35 N@E)CO)NH)-Z . Compounds of the invention are also those in which Y is O, A1 is CR3; Az is
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is 0, Al isCR3 A2is CR4; A3is CR5; and M is CR6, X1 is -(CRlaRIM i S 1,
and X2 is - N(HHC(O)N(H)-Z . Conpounds included in the present invention
are those in which Yis 0, Al is CR3; A2 is CR4; A3 is CR5; and A4 is CRG,
X1is -(CRlaRIMiS 1, 3(2is -NNHCO)N(H -2, and Z is a nonocycle or
bicyclic ring selected fromthe group consisting of cydoal kyl,

cycl oal kenyl , 15heterocyc|e heteroaryl and aryl wherein each Z is

i ndependently un st do bstltut 3 or 4 subsdtuents
sel egt eo&;}'r%t{‘?&h (‘ﬁéﬁéc)grt% @B” §rof G% Cigti ‘%aﬂ%?(o‘érkyl hal ogen, -NQO2,
- CC:I(\Ib) . g]l-tcRatthM(M)S(baﬁ@aJZ( axy f\lorm(zﬂﬁ)g(tal iy EQr all tﬁa(f@tgelytf)czmpoﬁeg%l::w 3 - C(0) OH,
-5(0) al %#*’Rys%gng%ﬂ?%&s%‘o% ‘g‘%‘ “@66%#&"( ‘ﬁ - S(0) 2N( 21402, RE,
and -C(Ri aRi bTte proserRinverdeios hles Jatiihcyzs Zorhtﬁ)uﬁisbm ekich ¥V &s @ Mngp CR?DAils CRpneker abl y
s T R AL IR LSS %
> O RiaRpbynddin whidd ¥ SOL A Mo GRS Aa(lmsdnumsaw O AERERY G- 4 | 5

cont e hat I,al | i U R3 R4,
RS o, 1 Dy 2 gt o RO Ut BUTP IINS: spl oreol e
i nvent i o#soithmst md@g:hé@ﬁ@aﬁnd§RP rzt\z\mﬁRf,H\a\é Nisind Aq AICRE,SX G -RCR AR - GRZﬂip A3 is
CRS; L s cC o) eForegoin,

and,.Ad, %5%%ng(;§0&ci]ﬁdm})cislﬁ%f)é@éﬁ D Z. 1 mtkrﬁplged @Iﬂq Qg%tljl% % % hose in

- N(H) C(0) N( H) e present 1nvention a

whi dif Y dogipounda\Rej Kb, RIRE> ARy, GS, REH; RAR, Rs Rerl; ZaRthodR" prs agRscibed in
(CRlaR1h)A4l1, Mis 2, 3(2IS-N(H)C(0)N(H) Z, andZ|sam)nocycI|c or
bi cyclic ring sel ect ed from the roup consisting of cycl oal ky

cycl oal kenyl gﬂﬁ@tf‘é%ey@qﬂen alpfétlévcgfaﬁmpoa% igwhich Y i &R ads th Qs

i ndependenhll K., WaRehS tid L@k €ty 06! -8 RIR) ttha%ttafv\bet 1horlzt TRe prosed intkn8aiSdl t UENt s

sel ect ed from the g roup 30consi stin Rg oxo, alkyl, haloal kyl, hal ogen,
CNO2, - CREudersgmpaptds i WhiehaY 547K iy u‘NH?zCR“ ‘N(IF-I}\]( IRH‘}X SN al kyl ) 2,
- Ct)sal kgRisR® mumw Qs)ﬂﬁlzkamh X2 1sCONDI HEZ0)O¥ bk kyluded in the

0) N(al kyl )2 al | k 0 2al
- S(0) 2npY %nmon regté a5t Ont it e famt%%&%reram y z
|Cg a bi q;mtam)p{}lmmlamsplsnr&fzezrnabizys -heterr QR C(O)NPHE}- zprces‘@hahwteu adazol yl .
oun e i.nvention e I ; Ay IS
crat a3 P Bgpife oprontts Nk ARGl 8 ol MR e R ke, 4 gt 05
(CRaRh)aacd)sI(dH)cﬁJécﬁ)r[\l(ldﬁ)ﬂZ It is contenplated that for all the foregoing
conpgunds Rl .., R0, R bR b%é 134, o RS, E?\ Ry /By, if¥&sBln 45 RO and
aimrothe™ FRcTudR

Rh are as descrltﬁre%lnonlriCl i‘nventt on s A whi ch Y
is 0, AiisNsXGR3CRAR " Jus a@Re;catB 1, 8, 30btt 45 ;Tha imdtentidn inslu@REompounds in wBiRh R b) nr

I's 3, ang A% &%, AN EREWOLRREDnd A is RORPQURESRIMICIMASR M, 88 4, and X2 is -
NH)C(O)NH)-Z . Compounds of the invention are also those in which Y is O, A; is CR3; Az is
CR4 Asis CR5; and Asis N, X! is —(CR12Rb)-, m can be 1, 2, 3, or 4, and X2is —
25  (CReR®-NH)C(O)NH)-Z. It is contemplated that for all the foregoing compounds Rz, R1b,R2,
R R=x Ry, R3, R4, RS, Ra, Re, Re, R7, Z, Re and Rb are as described in claim 1
The present invention also includes compounds in which Y is O, Ap is CR3; Az is CR*; As is
CR5; and A4 is N, X! is -(CR!*R1b),G!-, and n can be 1, 2, or 3. The present invention also includes
compounds in which Y is O, Ay is CR3; Az is CR4; As is CR5; and A4 is N, X! is —-(CR!2R1),G!-, n
30 canbe 1,2, or 3; and X2 is -N(H)C(O)N(H)-Z . Compounds included in the present invention are
also those in which Y is O, A1 is CR3; Az is CR%; Az is CRS; and A4 is N, X! is —(CR2R18),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, R1P Rz Rz R=Rr,G!, R3, R4, RS, Rs, Rs, Re,R7, Z, Re and R? ate as described in

claim 1.
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| Spresent invention are those in which Yis 0, Al is CR3; A2 is CR4; A3
is CR5; and A4 is CR6, Xl is - (CRaRb)En, mis 3, X2 is -N(H) C(0)N(H)-Z,
and Z is a nonocyclic or bicyclic ring selected fromthe group consisting
of cycl oal kyl, cydoal kenyl, heterocycle, heteroaryl and aryl; wherein each
Z is independently unsubstituted or substituted with 1, 2, 3 or 4
substituents selected fromthe group consisting of oxo, alkyl, haloal kyl,

hal CN, -CH,. alk hal oal kpx N K .

o a1 )3 Thecgresios giios S5 Oyt coraunat kP ¥ NG DA bhs i

: gg 8; y(l Zqzll(sainl;w )s:N, }Cﬁs’gl;(@]glat yGl) QQRMRS§ adnﬁﬂc).n be- 154:2) ahkyﬂcscggﬁfcﬁ%%e?dlld?éll ) & RE
. Prefer %‘% %’mpg&éd)s ‘%@‘1?88‘%5 e‘lf’%%/g% A“gﬁ ‘&r8aryl, nost '

pr ef er abCRR¥eh&z-GIRAHR ™) Op ifontidcked of xst—MH)Gﬁ@Mii)@n Camwo@dds mclluﬂndsetlien which Y

IS 0 Al _isS Ad s . awmis 3,
and Ra % reseftt rﬁaﬁ%’ffcﬁ%ﬁb%%lfﬂ%ﬁy%z% ‘%1 7 gﬂgéhltserrﬁlAgng tfﬁu“ iH)(r 1@'1?'5&' | the
for egm r(gRewpammum) p isR1dy 2R@d X RZ—IQCIRR*‘)RWH)G;(QN(RGIZ R%s dR6temBlted Rt RE

, deson.i Deds,| The pr t vention
aI so i n?ﬁ ggc gﬁeﬁ%o%cogg)o e ilgﬁﬂz\r‘l{}gdg Cg:]lﬁj & ﬁ & ?ﬁﬁaﬂ\%ﬂ] s CRl;
and A4 |%€2@R§96ﬂb¢ﬁm§mm(lch aR1b)0GlL_, and n can be 1 2 or 3. The present

i nvention al [ YAl 5. AAL i CR4; A3
o CRs: an o i%elnisl%&bq%lu‘a%%%\%gf %f Y%'é'o A1r'§cﬂ AN dRé ILIQS'%%;{S%d ‘Aéxz e

- N(1101) dx GRNKHp ~(ER“Rithe apd axsenbe 1.AveAat 4- dﬁvcmvswopw@lueleféemeewéwmhﬁn whi ch

Y is O, 1@0 ASis @BQ’AzAéR 5\3%5 dﬁéhﬁ(ﬁR%l 1@@@"' Sm%and)gizlés
.. his 2, N(R .|shdrogen al kyl , hal oal kyi, RY,

(cRiaRib)G

- 0) omhi@DC(CBN(PDc% @mmgﬂdsarrfip injtle Prwermmefmomeﬂ)ﬂwzc in vcb&%&aﬁﬂél Pncl uded
in the preseNt CROKERCREAnPALSs ekewfsh@eambn, \mlthXNsLN(P@C cAN(H)Sz G@z A2 is
CR4; A3 is CR5; and A4 is is -(CRla ncanbe, 2, or 3;

and X2 %2 mo%(‘éFeEF@ﬁYChCN(’FP‘)l@tCé)fW“HB‘e eouﬂ qonﬂile%eﬁﬁyem%%@ﬂ#mk for all the

];Q(ér ggm rlﬁtcﬁﬁi]’ﬂll@h’éﬂ&&arﬁland arﬁltbhc%aﬁeacl‘Rz k%@en&hdﬁmu&(ﬂaﬂeﬂ ,sul‘Bétutk(i Gith RA, RB,

are cribed i.n cl e p e
vont | Gh BY SE TP AU S REOUE-T HaInE AL 4ho o oo, bleaRal D 8. cra: a3
L s N, andBMikbss, KaRalkoxf] -NES, N@&lﬂyl);aMyr)z, jC(Calkyl, @((ajcaR;Lﬂ:(cb;oaqu, ﬁnd p can

e 1 or t v C ch Yis O,

A s cBOREE IRt SN SR P byt ) p & e
(El aRl -BO)NE) (allsyl) - S@)zl?@lkﬁh,d&@(aﬁbﬁl—@(l@ﬁ(‘%l@( Ol)rbl(eial)ﬂylealﬁ‘q:m;lmngdsost Rgl Ude(Cj:R i4n
the »gresent inventi 0.tho is , i's
A3 2@ r} rabl;ahc Goand, naig %Tgl inda %Elaﬂpﬁyncﬁ Gﬁ_ UIQEBBC ajso those 1h 1 or 2: and
X2 is - (v@hdhg\ftsp )ﬂalsN(RH)P@és(I)Rﬂ(A@)ls @RS; drtd Asss QRIS sS] BRI Bt a1, mX?aH- t he
f or egoi g@m@@ggj@ | " BRI RERRA RB,

RE, R7, rt an RH@H?eZ ?g?ﬁ%p}%%@ha%}m?%%fgoﬁg rﬁﬁo fi)%{tlﬂ{or%{s “of the

| nvent i dﬁbR"Ry R3, RTRERY Ry BnitReoly, Br Beind&é al]shadmehml@mlcorrpoa tions

conprising a M%v@ﬁ%ﬂﬁdcfuﬁés'c%mg&fn%ﬁl'v)ﬁﬁ:haﬂ’@@“kl QOtRA AGRTRAUNE @5, dn@raul a (1)

in onbi nation with a har maceut i cal acce le carrier. The corrp03| tions
TT%ISI sés ] n@é‘“@fb)nt Heisi2rand A isomN(H €d @@@@P%ﬁﬂ%dﬁﬁnéh?e or nore
non- 5t Q¥dsént Bh%id&ﬁ@f%%ds&ﬁ' Whichacs eniaR t@a ;0QksTdreS £,is AP iaeektii cal

corrp05|t|ons an nul ated for oral administration in solid or liquid

form fdrRp&Pentet %aniISrrl\gHaq(QPN@ % 51 4 s e mepogelition Pisyctieinegfiocted 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

30  consisting of oxo, alkyl, haloalkyl, halogen, -NO;, -CN, -OH, alkoxy, haloalkoxy, -NHa, -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),
-Salkyl), -S(O)alkyl, -S(O)zalkyl, -S(O)NH)2, -S(O)2NH)(alkyl), -S(O)2N(alkyl)z, Rg, and —
(CR12R™)4-Rg. Preferably Z is a bicyclic ring, most preferably heteroaryl, most preferably indazolyl.
Compounds of the invention are also those in which Y is O, A; is CR3; Az is CR#; A3 is CR3; and A4

35 is CRE, X is —(CR1*R1)-, m is 2, and X2 is —(CReRE)-N(H)C(O)N(H)-Z. It is contemplated that for
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The term "pharmaceutically acceptable carrier,” as used herein, nmeans a
non-toxic, inert solid, sem-solid or liquid filler, diluent, encapsul ati ng
material or formulation auxiliary of any type. Sonme exanples of materials
whi ch can serve as pharmaceutically acceptable carriers are sugars such
10as | actose, glucose and sucrose; starches such as corn starch and potato
starch; cellulose and its derivatives such as sodi um car boxynet hyl

cel lul ose, ethyl cellul ose and cellul ose acet at e; powder ed trg acant h;

mal t; getlahefaregaing compaydy B ghit ke R Koedho¥ iR Iy Randr dY; Z:oR9 28 g‘u?fﬁ 29s

peanut Qiebcribéah ti@seed oil, safflower oil, sesane oil, olive oil, corn oil

and soybean ojl; glycols; such a propylene glycol. esters such as .ethyl
ol eate and etHyI"™F Pé‘tcg’,‘iesef@@f’?““ﬂ%ﬁ“g?‘ihr}(g‘s Soehit gkjsﬁ\éﬁ ng ‘A?fésgﬁgs”rnar‘ﬁ“
hydr oxi deCranl i3 S@REERLT BBHNG N2 6N H)ON E)-AC i hmidynddaidtd @ehenat er ;

isot@nic saline, R nger's solutian;, ethyl alcghpl nd .phos e buffer

sol us i orfeseR ovERtop aﬁghoéf Ret ﬁ%’:#f-s ;8)?35/2‘? Etci%r%éftcﬁ%’l“gli %}%r ?ngﬁfssa{sllaj%lﬁs as sodi um
I alur yl s(ORfaRrb)e:[, aﬂd3,m®n&$(Hmrosm@aaaﬁxel,ztas_mwbdy;1?$r bioycte iirtggsélagn&{rftcsq_

rel easi agents, coafi agents, S eni,n avorin nd per £um ng
ngents. R 608 AR AN B P AT B AR 0 R B
conposi tindepgndertiy ensibstigutédortsttetijuted girk ihf 2, & br bsvbstadeints[sdettadironbe grovp of
fornmul atj or e phar eut i cal,\.60 Sikd IS KAVeRts an be
o otcees SURRE RITRGAMAEE NGO TR 'Q&%@P‘%‘?%‘é’;&@é 1'@5&%@1‘3 ally,
i nt rl@ci sNéatkybd, 1GO)alkpils 1AORYLNE(D) PalkylnC(QPpethi -CENSE @yt -6P)HlkW:, (as by

powder s, _¢Oi _rg&g)l(a o], |l } spray. The
term™ pa?@n?)tér al %?d“ gggg%ﬁ(??gg @zh,sy?@gg@k?‘g %Db%ke\]éﬂglfwg%%#dni stration,

i ncl udi AgRIRDE-BeenButsrablyr ip a hgrshieings most prefesgblyrhictetsaeyh mostprrferaldyt igdasalyl,

subcut an&bsunds BF i HviddoH LRNish Bo&Sh LARK 8101 AfiUEROR, is SREAGTaeeHE heal
conposi tions_for parenteral injection conprise pharnaceutically acceptable
steri | e ngtiedlis -ER Romaduis dursd S isutFREREe NEDS 5 slt lssf@gtﬁ@ﬁléﬁ%ﬁet for

enul1Si ong tafekesdig domBolAVHRTEb }20 TR RS RS tH+ L StRe ), RNRQ IOL 2T R 28d RPY44 abl e
solutions or dispersions. Exanples of suitabl e agueous and nonaqueous
carri er descgpqdjeAp@ ! sol vents or vehicles include water, ethanol, polyols
(propyl ene glyHe@lescnpRbdtRLAMESRAGu! ¥ePoundd iy SREWY is AN istdTe; AJikER+; Al

suitable m xtyres thereof),  vegetable qils (su as oljve 30ail) apd
inj ecta ’aafiéaﬁicé‘ ’égfse—r@)‘sfh@ adoet Fﬂ‘i‘ﬁ”&izea"t?é?ﬂt‘irpméﬁit {PXEE" AP UPss
t her eof cGipsumbds @ wWhidiiYois Oy Apk CRR @, G@RBQS lid CIo anbRY islERe /Mt (@R AR GF, 0

exanpl e,. t he .of ti ch as | ecithin,. t he mai pt enance of
ChaBec i PG SR N CulRRNY: SHEb-Si st Brneteck R PRV REE o
sur f act aht ©, AThERE Ae drRIsAtis ORsardan isaCREOX'GORCRIFR)@]-Ln &2 6 isN@®R); Besis

preservat j age I nts, Sifw:ng \gd di spersing

agents. !}r\égegh%yghangl%h;é g@t)lé%%l’gf C&B%brngéimﬁ%smf ggéﬁf)%ﬁ ensured by

vari ous Gmpobyals irshieal in ghegreastt infemiga hre algethbs: in fvbich ¥xse@phies CRRafaibERS

chi or obuf gk RNGARN, 301 ERERAL:, o At Nl 4 iyl _al S0 can be desi rabl e
or ‘exanple, s sod

to include isotonic agents, ugars, sodium chloride and the

| i kéd PrERENgRESINBA-Zodt infontcplated s foabll e frhiceoina cetrduads R't, 8" can be
brought rabeub dIMRsIIERUBER Ok, 396 2, AEl-AXE MY .8RSGHRY him f OF  €xanpl e,

al um num fonost ear at e and gelatin. 51 n sone cases, In order to_prolong the
effect of a dihagresintinventiof derindeks ecaipoends & whidw sk Aabsfdi"'p%ziitﬁRGféstiShe dr ug
from SUBEUEFRCOUR & 1 IATISGUERLRI 88 blBlbe 1125mEIRBE i REEBARLS Shed by
the use of a liqui'd suspensi'on of crystalline or anorphous materiral wth
poor watistudsodomipbhdds jo whidhey i &1, &, efCRabsdsr(bIRf;Misoi;ahchmidcngxman depend upon

its,pat £ di | ytion, . whigh, in. t ) pend upgn. crystal size and
cryg alﬁ?ggwf6§%? ﬁ#ﬁ&hgtf@gVV?&gmﬁ§*@%¥§§§F?§‘gﬂﬁ*%fﬁiggg%%ﬂ}%ﬁ f orm can
ge 10adrpidai i I@Exﬁﬁg 31_& allb 656 iM iwﬁ@h is SUSNEOR, Agis (tijé‘; ArGR Pacd h, @ dRé,\behijpl €.
uspensi on ih addition to the active conpounds, can contain suspendi ng
2gent s, 1OPREX AT 60 B hoR il gl SoECPYbe 3 DOIINGD FoltaryeryFine
sor bi t olthaa e als Bk BorkRihg@6heduRds Kb, RIGeY, RBRARS, GneRs @] Rss e Rs, &l LRT] ZLURa
netahydroihge QFnL ni.te]%,j q?ar-agar, tragacanth, and m xtures thereof. 15If
desi r ed "ARc*f B WP BFHEY i ve distribution, the conpounds of the
i nvention can be incorporated into slowrelease or targeted-delivery
systens such as polymer matrices, |iposones, and mi crospheres. They may be
sterilized, for exanple, by filtration through a bacteria-retaining filter
or by incorporation of sterilizing ad@nts in the formof sterile solid
conpositions, which may be dissolved in sterile water or sone other sterile
i njectable nmediumi medi ately before use. 20l njectable depot forns are nade
by form ng m croencapsul ated nmatrices of the drug in



bi odegi adabl e pol yners such as pol yl acti de-pol ygl ycol i de. Dependi ng upon

the ratio of drug to polyner and the nature of the particular polyner

enpl oyed, the rate of drug rel ease can be controlled. Exanples of other

bi odegr adabl e pol yners include poly(orthoesters) and pol y(anhydri des) Depot

injectable fornul ations al so are prepared by entrapping the drug in

251 i posones or m croemnul sions which are conpatible with body tissues.

The inje;tabLe forqylations can be sterilized, for exanple, by filtration

t hr ough 2ats ing filter or by incorporating sterilizing agents

L_n the f gr m 0fhc$ﬂv§1}idoh@r(ﬁ'ﬁ|e§ phaﬁﬁuarﬁﬁszu t&r@pbsilu'mw!ap@smg Sfl&rzﬁicgtﬁ:ﬁﬂy\éﬁéi:d% _
ispersed in sterile r or aqther steri]e injectable mediumjust prior to

use. |nj a&’(?f“éttﬂ%é C?)‘P%"b’&%{\gf{ ﬁgﬁ?{‘ga (e porphinati with 3 phapmacantcyly aceent eem{%t"ﬁ’ﬁeous or

ol eagi ndlls ceHp@RINEI @NPricabmpiinds sfahdibyaati@dfoandasdibgrthet @ith b d¢ rEvdnoar t  USi ng

sui tgbl e di spersing . or wetting agents and suspending agents. The sterile

PR 2 e R L R e T e e T R

suspensia# adminsmatios inosolid or liguid dertnpfor parerpail dnjdcasradt fyr ragd egrhiadsteaionli | uent or

sol vent such S ion.in 1, 3-hut anedi ol . e tabl e vehicles

and solvents t %ée?mcﬁiﬁa e e r?paj{}c’ilf/dgﬁta@? & wat g%%scqﬁ%g%%céﬂé Sﬁﬁfo?(%hf,ﬁe .S.P. and

i sot oni cokixb ehiminpligtv Geuidigles dilueni, orvapshlptimgdatiteriplon formmlatiod exilifry ffedy opd-s ar e

convent i I - r.S ' ' r.hihi s

pur pose g bR Raet AERAR A SRR Bl R AR SR AT bRl 5. or

di gllfceras etsse, glrcosahail sicome; sharhtsypudich den sach aakpasiteitercladdiulppeandéed in t he

pr epar atdeRehifds shdbl@Safil &ﬁjoxmltﬂypccﬁllgés@,%ﬁ QUiiNBse L0 eI 28840, Phvidefedl | ON

i nclude capsules, tablets, pills, powders, and granules. In_such solid

dosage fiEsgtranthiapads; gslativinle cocomprsisntns! seifposiipey Vaxoe ailsiserh 2 geappveddrofpiserdat | east

Sone i nejit safAE BICRHCR! diive AC 6ERbRMIQofRLT dilelly S cASprSH UM @l; tdd € or

di cal ci um phosphate and/or a) fillers or extenders such as starches,

| act ose,S i chEleaapt e lausgisigns btteringngenssyuck g magnesie bygexigs #er s such as

car hexy rmxhydnc@dtdﬂd@ﬁifdcm Bade88 freIPdrét ibdRoniRlinéVRiAYE ' PIVItOh;  cthy QBB

sucrose, and acacia;, c) hunmectants such as glycerol; d) disintegrating
agents st Hh‘%igha‘&‘d%i‘?@rasﬁ OnSeA e ﬁﬁﬁ@éf’%ﬁ’é‘ﬁé?mlﬁft’?}{’la(ﬂ)"(?nfi‘r‘lzsts‘é‘ﬁiaf)ﬁ“gl ar ch,

al gi ni ¢ 1agyl eulfag@hd &h%:leﬁlirh b6 €8s walne c86kHzUFBnGRANR hfntsEdoaGriglabdnkspN

retardi ng, a ent%iI suc a;ga araffin; f) absorpti ch accel erators such as
quat er nd fiet‘gWD M) 28, RISTENAHYS AR iRt foplo e Pyttt @hol  and
gl ycer ol composirpheacadiag tohte jafi@enh@RhsSskildd i thsarkddbdrmladad. bent oni te cl ay; and
AP Cant S Y B CrepSOLE UL CRLAL S TRARCSL U ShER0ELE, SOl T

pol yet hyl ene ‘gl'ycol' S;  sodiu aury ul'fate,” and m xXtures ereof. In the
case of alzpsainesls otalipketally, pnrehtgilly) istractskmalljomagegihdly,intmpsritedegly, opinglly | se
bufferi ; i Iit.ions L.ml ar ’ » he
enpl oyeg%abg%ﬁ \l% B éﬁﬁ%ﬁtssogfl %8%%#&0 g{‘l’fafl%ale% %éea]mé)tr a?h%%%&f%%nﬁgﬁ%ggl act ose
or m | k usesgrein seiogeiolmalss dfiadhinistatiooLibcudingeitghtnops Inpremnipghlemiatraicsiiondak .

The sol i, 403298 bEABus Qher fARS iSecidh ARERRsioEapsul es, pills, and granul es
can _he prepared wth coatings and shells such as enteric coatings and ot her

coatPngs wel |Rhrimsggnticahcampesipons forsespreiakigiectiop comiprise Phgmaceyticallyjaesgptabie

opt i onalgteilcGQRbad & n8RRGIY IdNBioRY 8 eRiAN duspRiord SQmiRicR] and seAERORALS On t hat
20t hey rel ease the active ingredient(s) only, or preferentially, in a

cert ai n fpaFEEongfrutoRdnt seds ijerable solutions gr disgertiensa Farrnie Shettbleayerys sl of
rralt eri al ool karfi@, dﬂiﬁg@)éblﬂ&ltd’ &ICOvelaa@ ifdudt h’@tc?@thi.dt’)e, p@lﬁfl@@r@ﬁ&ci ghedlude
pol yneri ¢, substapces_an Xes, npositions for rectal or vagina)
adni ni stHOHPtFQWC& Yéoipﬁlyé?rélr %A@vv kpapduithly PEErficErDogr Bl P S84 Sy ni xi ng
t he 300npapadSnj@tablelignic B¢@OHICIOM Myl dleaSd b sattdbi: dii@irel theieb@Suitdle@aidiy 64 S such
as 25 cogoa butter ol yet hyl. ene gl ycol .or a .suppositor whj ch are
solid attﬁ%cr%]}’@ﬂ'for’tﬁ@ 8[’1?%{"!5?1‘%‘1’3 ngpféﬁi%ﬁl thﬁt“seb‘%gdfig’{%ggri)“é]? ?ﬁi%llfﬁ\l%{la%f“t herefore
mel t i n rhdi@emhaetofi e dquitaipanitle seamithe/cagerd disphsdms,and hethaddeiof anrfaampound.

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

35  ensured by various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
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Li qui d dosage forms for oral adm nistration include pharmaceutically

accept abl e enul si ons, m croenul sions, solutions, suspensions, syrups and
elixirs. In addition to the active conpounds, the 30liquid dosage forns may
contain inert diluents conmmonly used in the art such as, for exanple, water
or other solvents, solubilizing agents and enul sifiers such as et hyl

al cohol , isopropyl alcohol, ethyl carbonate, ethyl acet ate benzyl al cohol,
benzyl benzoate propyl ene glycal, 1, 3-butylene glycal, riret hyl f or mam de,
oi I's” (i rropds Fidetndahe ke okt plgmen g desisphin A dnslide ls%%ﬂgc@térf?ﬁexm &8 Bast or, and
sesane Ojolisn, chiPhyCaE @e,liké. atraahged higbiptiblbfithe ﬁic&ﬂh@;bharrﬂi%wﬁedl Forheaebyg! ycol s
and fatt {ggd esters of orbl% %d 35m xture her e Besi des
i nert di T"oeRt ot HEhePaP $ BRYPRAN o4 PRgPIey Trﬁ‘algnaﬁfﬁf\/eéﬁtegnguch as
wetti ng @pemt s, errul sifying and suspendi ng agents, sweeteni ng, flavori ng,
and rfum ng,_agents. or .t.o er mal

admi ni strati gln °0 ccases oS 5ih [?t%[tg%]?esefﬁ?ﬁ\?e?‘lfiméﬁuls Ir;’:% J&%m{c;)lf:n !?‘cs, past es,
creans, dbsgirp@mdf tlgdl&t,g fmu/\dlbclsa,ne@xsloumtrm;:uh&pmay@; Thishah hmztcsorxmhsmdm hes. A
SdeSI red CQSIT%?Q ul(PSuS tCII?S 1 QC saJJJr%norar%o%gms)r(neagnH r Stvgalte!rlsgub r!dfl‘;cl ons \Mth
a phar ITB.CEUtI cal 'y acce abl€> ¢carri ér any needéd | preservatives or

buf f er s as ofrehgodpeorr efgls dregjcan Qgretdrapomiits ratosf nlulsczittttoo,rwlnéxamduro,psay depead

oi nt nent n thin the
scope. of pr SRS AR En R AR £ R ERRUG IR AR AR W B

contldi n, adivnisgsetet} ltY|d®ﬁoltl% errsugpendingshedmpioandil vhhictehi s i nventi on, ani rral and
veget abl e fatas?c%ta in MRS BREARE t&épouﬁasataﬁ*ammt&)tttsﬁa a62RLs, el | ul ose
derivatives hyl'ene glycols, Il conés, bentonites; silicic add, talc
and zi nccxa‘?Pléiéthoﬁtlat%I%tﬂtf@@CPm palyoxyethylene sortfiglgpd sebiscstsisr ays can cont ai n,
in addi thRRclyQalkidRetRIN AMAGS M xilld) ¥&HRdiO, arjagfﬁttﬁgﬁandtt 3h&mixddrdsl Ci C
acid, al um num hydr oxi de, calciumsilicates ané pol yam de powder, or

m xt ur esth®Foft hese subst ances. Sprays can additionally contain customary

propgl | ant s Sllﬂﬂéhr@dsa&eﬁ@%@ﬂe@fﬂdﬂ@é’m&%%c%&?oun@@@ﬂlﬁé»ﬁﬂ%n&f cahB¢ invention
al so can be adm nistered in the formof |iposomes. is known in the art,

| i posone8casrasatesip@sloricase P wraered-dY R HYEBhYET 15i Py meF mtﬁt“f?éﬂlp‘i’%oﬁ‘%lan

subst anc@Rrosphe RO S THER $naPbEstdrilf daEdr SUmPBHY il fiodMiduph 4 BidRkA &Ealr{il')gdiltalt&d liquid
crystals that are dispersed in ra"?ﬁfa%b us ned4 um Any non- to

physi ol dFiR&MPIge e PEPBEHH D P ssegils slid SORPEFitoRys CE“B‘V GZOf orm ng

I posorrecﬁssdacyi ib &xetils @tter of R@nPStRS efdtile HHEAbIS hfeﬂlﬁlﬂSmJnEH.ldtd:lji)Bﬁ@B’Bscf or m may

contyy in 81ddItI0n ttothe conp urf]ds of .the inve e |q1r11 b|||zers

pr eser vat i ves CHAYEC {Ret P are“f‘h ﬁroer'tmenlgf%ﬁoelncaﬁf ase are ‘tcﬁ% SEW R and

synt het i lmoctsgt@@hqiolypmd suchnpslipgtiasdatyghiydlidd dPdpamling(vpec iht Irtin 9} dug @d

separate e . o) the art.

See, for}loyxa; xqugc regs(():fottté bt% 2 g(%g{ ﬁ&g%ﬂ);’fgﬂéc %g% &%g eﬁogy, %I ume XV,
Acadeni CCOFm@bé EN@WICYQf%hcrhodégradalélqgiﬁt)crs ipcl8B pelyosberste@omdge forms for

t opi cal a C powder s,
spraﬂy %% d%?is??ng& ﬂ%éﬁgﬁg@ﬁﬂﬁg ag{):?]{e\li}!gﬁé%&y Cmr%]&% t%c!(&é%ﬁunder sterile
condidt i dipssaics B miciskmpliarsethishes doppeatibisapithdistiptissigsr i er and any needed
preservat i vestheliyidBleFotulBbRRE bifized Qemxaatftmw ﬁmam 1P BacteBY

oi ntments, powders and solutions are also contenpl ate as being within the

scope 306RIn{gfilerion hiiReoranTatng §igalizing 2B5nE T the &b sTElF ealid coppasidens Widnt i on

al so _ar ecap 8¢ bibsokBé dspttsfitidterile water or othBe tdriffifftciaBRakAREGEK: bE& b ¥seaccept abl e
salt" refers to those salts which are, wthin the scope of sound nedical

j udgnent , sui PigerRle Proraraiees, fon crpRicattlippgrblangugops e pliasioqus RSRHSOSAAY | ower

ani i s be formulated according to the known art using suitable dispersing or wetting agents and suspending

agents. The sterile injectable preparation also can be a sterile injectable solution, suspension or
emulsion in a nontoxic, parenterally acceptable diluent or solvent such as a solution in 1,3-butanediol.
Among the acceptable vehicles and solvents that can be employed are water, Ringer's solution, U.S.P.
and isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as

35  asolvent or suspending medium. For this purpose any bland fixed oil can be employed including
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W t hout undue toxicity, irritation, allergic response, and the |like, and
are commensurate with a reasonabl e benefit/risk ratio. Pharnmaceutically
acceptable salts are well-known in the art. The salts 35can be prepared in
situ during the final isolation and purification of the conpounds of the
invention or separately by reacting a free base function with a suitable
organi c add. Representative add addition salts include, but are not limted
to acetate, adipate, alginate, citrate, aspardte, benzoate, i

benzene St IATOBS BHEHFPAReIn HyRAtE SanphEr s dam toHidh L Preaaie,

di gl ucondifucallky cer ophosphat e, hem sul fate, heptanoate hexanoat e,

fumar at e, hl ori de, _hydroprom de, roi odi d
Shydroxyetha%?@f?ﬁﬁﬁf@“fﬁ§é?ﬁ? %T%Tonpgﬁgéﬁﬁmc %@Qﬂgklﬁﬁpﬁﬁﬁggulfonate
ni cotin @r:ﬁules? -In Bah Rbldalosige Sohd, Gﬁb%renor@é@a{paﬁt&ls opthB R tRion Rafikddrdthes least

D e A B0l Pl 1 B AL LSRR ) P2t
p- t ol uerdlen bf cxreatdes ﬁaldasundﬂaesanaaie&ucné&csgmcotehamasﬂ, mdrsalicylmgedl; b bindas ni ng
groups ca uat er u nts. as hal,i des such
s ot g R BB SR F E B LoD B BReE A TSP des.

di al kyl f@mbcftaltmclsa;(glyc@@ 4} idivetepating agenet doyH gs aghﬂagat,yhlaemdaxdorammgmbn‘ at es;
009, Shaaliien el Andgn, Al RS A0 SR dRher | 05
br od)degs amfﬁ@stf)més@puommleramrs Wil asgpiterbirpampmonding p@mmubdseg)me@dra @gogtsar e

t her eby QB 2LAGdcotk IS0 HorBHOS 628 B8 STRLBNEL ok O and

phar mRCceut | o a’?yt%ccept % aoc?%g dali ta:\bgoﬁ C%%ssa t's include such 2{pn%lrgam c
adds as Hykficershivel %scalaevl@um byatrto rgprsiematsimate, solid M@ﬂwlenwéolaﬁeﬁlmosphorl c
add and 1 g,mu@{c%ahﬁxra&dtﬁa@& AL bSe SAGpsultBlaBlefs 2REHI, the UGG ¥ofm AR, and
citric ad Basic addition salts can be prepared in'situ during the
final i $bpsemRsise hﬁfﬁ“mﬁ‘t? ‘cation of conpounds of this invention by reacting

a casboxyl i c safd dnfpeftdds BF NEmilR byt Yayidobe dmpldldiab bk A&k Sd®hradicd he
hydr oxi de carbonate or bicarbonate of a pharnmaceutically acceptable netal

cation SFABURPTIS WyRRLHTose ermilksugsF ol es lﬁglf Relpsplar weighs Raslyler glef Siary

am ne. Phar me%hld@aiaFe}’foﬁﬁsC&Mb&@ @fa%aé Ea%sdld@cﬂﬂlé%d gﬂﬂﬁles%@b@%&pakddmlﬁled to,
cations based ﬁ i netals or al kaline ear net al s g i thium
sodi um “pHPEFS g?f? S At et ?Pﬁﬁ%%‘idtﬂ‘i‘i‘“é%ﬂngél“ﬁ ?}Yﬂ‘B&}CtP am’é??d“ e like,
and nontfmdunuﬁgm dhBaday opduE i cantaﬁ dpﬁmy@gaﬂ@ dnd R%n digatle GEld aglpamnhum
tetpanmeth % ﬂlmn t et aah rmthlamne di. met.hyl am n
11 AL bRk E P ane SPT<d D e PR e COBPT kMR AMGHR FHonGuch 25as.
O her r dpryed enh@t.i E:ampregafnnneramusbés farslethyidg réledse biirbe fo6vemgtdt oam indludoase
addi ti 0% ,}glﬁ&cs Sm%lcetgggd e;gxgé/l enedi am ne, ethanol am ne, diethanol am ne,
|per|d|n pl perazi ne. The term "pharmaceutically acceptabl e
prodrug or 'Gompdsitigys for astaligrerdgitpé admiinistratiopsre pefrtably tstppostopesodhidigsn bf  t he
conmpoun medi ca
judgé ?%pggﬁbgﬂmbgpgg£ﬁgen?%&%@%?g%?oM%HEhﬂhépﬁfégﬁggg %ﬁﬁﬁﬁggg and | ower
ani ARl s cofor Rertsr, palyetbdens @lyent ord tuppositery wepwhidrare solid etragibieny temprsatare butand t he
like, CORURRHSEALRpWLHLA 181 HERRANAM i§ aREOST) E!Ja%ﬁ:h oty b ciBRbugldioet i ve for
their |ntended use. Prodrugs of the invention be" rapidly transformed in
Vi Vo toC%nB%Wént conpound of forrmula (1), for exanple, by hydrolysis in
bl ood. A tho hioguéi%§f09 Bral a%irrﬁlﬁs@?éb&ﬁﬁ'ddda pi[aml;aegm@ ac&pablvcm&&{sl a,

Pro-drugs as livery Systens, V. 14 of the A nposi um Seri es,
and i n EUFRTRPESoselerces. sawpensions. srarsepd plifire Teaddisiosrte ﬁeﬁcw ﬁﬁ%@@i‘s fhe
AE B0 CaMiqdd BHageToeR idy Calridme aildhd emma&ﬂiy Red @atmm sREES Yol k8pl), water

The |nvent Lon conte | at es q%lca ve Co dg ith
cheni cal’f § %Vﬁltv?{’éss F‘g@&m&g CB?S %@5 iy S\?f CP]%ﬁlréT gﬁ’ﬁg ﬂh"? lgrrpounds
of f or muirBor(att) ethyVideh@(iSenty! hleohol, berkzfl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame
oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and

35  mixtures thereof.
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Compounds and conpositions of the invention are useful for aneliorating or
preventing 5di sorders involving VRL receptor activation such as, but not
limted to, pain, inflammatory thernmal hyperal gesia, bladder overactivity,
and urinary incontinence as described by Nolano, M et Vol. 81, pages

135- 145, (1999); Caterina, M. and Julius, D., Annu. Rev. Neurosci. Vol.
24, pages 487-517 (2001); Caterina, MJ. et al., Science Vol. 233 pages
306-313 (200Q); Caterina, MJ. et al, Nature Vol. 389 pages 816-824 (1997);
Fow er, C. Ur 6?@90%1111“6055%a@b@nmeﬂﬂ%aca@zbeaflud%’ﬂ%m“ aspuettipgat g .

Nat ure Mplos, dRasifRAg e sh§Rndifklagents, sweetenihf) @laRr@S AR pdrMBY laé&hﬂ; al so provides

phar maceuti cal ositions that conprjise conpaounds of 't present
i nventi on. Ti%osfﬁ‘?gp EeRieher t’C"BSrﬁiﬁ‘HgF”tdf%‘H?aE WS iceBPRafs %ﬁd@’“ﬂﬂmt he

pr esent ilildﬂidﬁﬂﬁltrﬁHﬁtsI fhdtes, BR@Ym o agbumrgag{ kvaeks, tsﬂ@ﬁinb,&brgw, ihhalme)r@mcmm |

non- L.oxi ¢ .phar mace al acceptabl e carrijers.an e Exanpl es
The Por IGHIRGRapY U6 arbafis Srtid a4 Bl FruPParRbP S s o

l'imtat iampumemﬁdammgﬁ&daf prEslaﬁativlaélﬁnilffa'El asafiay(be frdqniedd. |Ophthh|ﬁu<appended

cl ai ns. fEx %Ie 1@l 201- 4Easi Itazol E it o cl.%s sitcL nan- 2bﬁ hin, - 1 our a
Exanpl ¢ TROREYS FEGEPH B AT ROK A UHoBT o R HF BRI AR SRe

(Al dri chhe sCéssHHt ﬂlﬁs&n@:ﬁdanTRengme&a pmml @rqam%mygﬂscndmaxamnm {dditign mlan 26 1
nmol ), an rrolidi 1.66 nmL tol uene at
roomterrpéejvreé mgoun?o ﬂ’f rﬁ'cnno Ivu%?[gg%ean ta ar% %lar?hw h. After
coollPng ttagacaoln m&@n@@nmtmsepolsteﬁelcm ghtcols,@ilipgss, d«rdtmteedswwqahldet@lhemd 480 nl),
washed %?ﬂ%‘%%ﬁ;@drksyth h 2NHC, | (10 nmL), 2N NaCH (10 nlL), and H20 (10 niL),
dri ed over 'Na2SQ4, filtered. Evaporation of volatiles in vacua afforded
the crude ti d’@Wd@ﬁmdwméys o tastrinyisrddiserdtowie dooppurids of this invpnsiopfldcesse.i on. 30

Exanpl e talgsﬂléc rfcgir Qﬁrﬂmum hydroxlch calk n@sﬂﬁQLé%glh&gl é?rtjd S QIq{'ﬁg&Jrcg BP&QSEX&WW e 1A
(3.022 g, ') 1 n" nethano 50 nL M added met hoxyl am ne

hydrochISE}?SFaﬁ‘éCS(ﬁPf%’W@ addidorpllyrreptain camnwpliomﬂwés S(ushﬁrs m., 705 mmol). The
35Mmi1xt UrBloMASorShydidcgfloRVer ni ght at room tenperature and was then evaporated
in vacuo. The residue was partitioned between ethyl acetate and H20, and
the organic I@EPURast & insentiey dto wabouminiprrd igrksformel powgshated i n vacuo.

The 1 esikdéien fnlkksarORbA8 dreWes: R (Vb 88RQbLV/86In bibsPRAiPIANEAH othcd Bpidbybs @dtds. Was

hydr ogenat ed (ball oon over n-carbon in th resence of 4 drops of
conc.  H REYEPTAEHE4E OF BEM-CE Y rlaa‘P P coa i sl dpprsed i o yst was
filter edth:f)lfls rhédetint. t )y, nodnekid, PRysfoldgicilidh&cpiitfic and metabolizable lipid capable of

20  forming liposomes may be used. The present compositions in liposome form may contain, in
addition to the compounds of the invention, stabilizers, preservatives, and the like. The preferred
lipids are the natural and synthetic phospholipids and phosphatidylcholines (lecithins) used separately
or together.

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., Methods

25 in Cell Biology, Volume XIV, Academic Press, New York, N. Y., (1976), p 33 ¢t seq.

Dosage forms for topical administration of a compound of this invention include powders,
sprays, ointments and inhalants. The active compound is mixed under sterile conditions with a
pharmaceutically acceptable carrier and any needed preservatives, buffers or propellants. Ophthalmic
formulations, eye ointments, powders and solutions ate also contemplated as being within the scope

30  of this inventon. Aqueous liquid compositions of the invention also are particularly useful.

The term "pharmaceutically acceptable salt” refers to those salts which are, within the scope
of sound medical judgment, suitable for use in contact with the tssues of humans and lower animals
without undue toxicity, irritation, allergic response, and the like, and are commensurate with a
reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well-known in the art. The salts

35  can be prepared in situ during the final isolation and purification of the compounds of the invention
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5 evaporated in vacua. The residue was taken up in ether (50 niL) and was
extracted with 1IN HC1L (3 x 20nL). These acidic extracts were then basified
to pH 10 with 2N NaOH and were extracted with ethyl acetate (3 x 20 ni).
The organic extracts were dried over Na2SO4, filtered and evaporated in
vacua to yield the title conmpound as a yellowoil, 880 ng (29% . 1H NAIR
(300 I\/Hz DIVISOdG) 8 ppm? 52 (m 1H, 7.06 (m 1H), 6.82 (td; J= 7.4, 1.3
Hz; % é Hz; 1H), 3.83 (dd, 10#111 6. de; 1H),

2. 08 (ddm??ﬂft% er@%ﬂg tee Rasg fungtiog yitp gsui Mforgimcmld( CPISsgatvEdgidy) 57 (m
8H); M5 aﬁESB) sallf inichZdkSou hﬂth&nhnﬁ)éamﬂc&ata,@dlpﬁetaigy]hm cﬁtfalteuispam& be.’hioatc-i n zole-1
- car box ateégTheﬁpﬁ# t fromEF npl e lhB H’g%l gg) ts stirred
with t he*PFaate™frd H?ﬁa FASA2GPR ﬂm E)‘C‘)&?f& C?r%% FopY1 et hyl
am ne ( Therhistifate, BepBBodterhgandarte, Rithafike, hg;dNachldhdiﬂah;hiydbrdrmdemﬁrdedlﬁ 2Jr oom

terrp§r at UI‘ g f ansulfonatep(ise or%a]tglglactat tate rnctthancFultion%ei %ci) H‘%t hyl formam de

was rem)ve R VAcUA’ SR i8St g™ nas The precipitate
t hus f orrmpidhalm&utf@dateemmd ﬂamoﬁucl;tccwaue,cmrsalfmb dd@Benglpropnate ghictac, piilge,d t he

A e R T

spi roU tagﬁalalCQanRaﬂ - - 1 urea The product from Exanple 1C (4.06 mmol ) was
Suspended in AgL H@'B% zﬁo%emm% ga%tbrc @%&fﬁze@v&lmsm NRAMRLE ¢ NaOH

(3.3 n, 16.5 m Xt tirre roomtenperature for 45

m n, 10t heHi ltah%asmbwn@tbwhleﬁwbmqm a0d bwyliehiprdeyfwopidesenpiodidesedielidsulfest med was

l l t C. c a a U C t d
;ﬁ 01?1(‘: %ﬁlh% dfsr% :dfy{j é&:ﬂhgndlﬁﬂﬁ M@é@r@lg ‘lHtQt"Né ﬁﬂghﬁnﬂﬁn&% thch Q@dcts | dugyl gnmas

(br, 1Hypnd gepst chlgrides |bro:r_r)1des 80@6d1(1f§’ arylqllyl hajides gughgs b@%ﬂ amgl H*lrzncﬂlyl-b’ m‘idBSl (d,
J=7.8 Hznd did}ss. &/Zér &rjoﬂ%olgblkién d191p1r51-iabc :pr(%iuétﬁaré mcrcg)lclﬁz).lmcd7 08 (d, J=8.5 Hz,
1H), 306.90 (td J=7 b 1H), 6.80 (dd; J= , 6. 72 (d,
J=8.1 Hz, 1H) Xalzipl%of@ﬁ?s Vihlﬁh cap boompleped ﬂﬁyrm alggnafﬂglzﬂl(/ ﬁﬁccmhlﬁ wdr?zlé_,?htlﬁsn m z
377 Oll(slvH-sl)ns ifXRARICE ldol%améadéustag @ﬁ&ﬁ&bh@c@hw%bmnhé mmdnpﬁaec 4c2ng) in acetic
aci -2 %% reated w th NaNO2 g n _water at 4 C
(mec hanlp Qﬂpﬂt clagglaﬂ Juch quganic acids gy xpficft ’t’ﬁﬁlfgc)”xﬁ}&ssué‘i‘@b?/@da"[d&l% to room
t enper at ur e Baslc sddidon @ANS k4 K Ipkepardi s&@HMﬁhQ'&he\m& idoRE®YVAd putiitetion’stduced
pressure. Thedrgﬁiudue was. treat ed%\gg qﬁc er (700 a€ h@ S‘I xture was
filtered  RHEIS O PY 157F11a8 2 EPO ?f’éf‘i‘ﬁ‘@rﬁmlc VB ANBYEPHT ght to
provi de stdhers thethbuﬁoﬂdnmmmgkc ot bicaNbdratp 6B Optd dnaBeBicAlG adceptablelilgul cBiodo8. 05 ( dd,
52 Hbo £ 6th(a &noma or 21r1 organic ptimary, secondary ot tertiary amine. Pharmaceutically acceptable salts
include, but are not limited to, cations based on alkali metals or alkaline earth metals such as lithium,
sodium, potassium, calcium, magnesium, and aluminum salts, and the like, and nontoxic quaternary
ammonia and amine cations including ammonium, tetramethylammonium, tetraethylammonium,
methylamine, dimethylamine, trimethylamine, triethylamine, diethylamine, ethylamine and the such
25  as. Other representative organic amines useful for the formation of base addition salts include
ethylenediamine, ethanolamine, diethanolamine, piperidine, and piperazine.
The term “pharmaceutically acceptable prodrug” or “prodrug,” as used herein, represents
those prodrugs of the compounds of the invention which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of humans and lower animals without undue
30 toxicity, irritation, allergic response, and the like, commensurate with a reasonable benefit/risk ratio,
and effective for their intended use. Prodrugs of the invention can be rapidly transformed in vivo to
a parent compound of formula (I), for example, by hydrolysis in blood. A thorough discussion is
provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, V. 14 of the A.C.S.
Symposium Series, and in Edward B. Roche, ed., Bioreversible Cartiers in Drug Design, American

35  Pharmaceutical Association and Pergamon Press (1987).
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Alternatively, to a 4-necked 5-L jacketed round bottomflask fitted with a
mechani cal stirrer and a thernocouple was charged the nitroaniline (100 g,
1.0 equiv.) and acetic acid (2000 nL). The solution was cooled to 14 C. A
chilled to about 1 C (ice-water bath) solution of sodiumnitrite (100 g,

2.2 equiv.) in water (250 nil...) was added quickly in one portion. The
internal tenperature rose 10 from 14C 10 27.6 C over 5 mn., stayed at this
tenperature for .5 mn. bef radual |y coolin to 15 C. The m xture was
stirred for © VSR8 CORF ‘ﬁ“‘l eI HE AT S SR dR o ’i:‘ili‘ﬁm‘tcglyan appr oxi mat e

vol une afntbBBcdidr.forhite by RSidbEbtMaSorntS] i ksthilndsof @inak (9.1800 ml) at anbi ent
t enper at dfo 21 hours. The orange solid was filtered, washed with water
(33(250%&%?%@3*3 u in a vacuum oven at 70 C to afford 97.0 g of the
titl e corrpour(cbna&uraisbnd gﬁpomﬁms@éthsd:dvbmn%uﬁx\alﬂmlaelelidiaung bhprdvedengi F1 "it 1l
an. to N | formamde (5 ;I/Yas

trea ed dlvﬁofdr?rs(l?'uvoro"" d]d{uéfcc%?r Eva)ﬁ% Sucﬁﬁy\ggnn% t?éd &)Op%qﬂ?m’éj%wﬁ;@ he

reacti orhyparadgem,é)ladde oadrhaovierglatdmringy mrrcsrmnafrxoomdzﬁrib@dqyéimu,rl‘é comdPast,ir for 1

hour . [ d.w I [ r and
stirr ed%?a%sﬁgrr%%f’g ﬁ?tc%?:ma gﬂ]hagl'é lmés’ﬂ%’%%ux u t[ rlgzé'?ggg Wi th water
and fi | t487-etl €¥1pCarpiinheMihwea/t Sdidnec Vo280 preds HW6-3a3 €O00); diatcmHt, MVR 6300 M - 1z,

DI\/BO d6) 7 ( ( ), 8.85
st 1 o e B S Ll P RO PR 11
rrecHin YA Natpge ok 405pae&t18&Efocoupl e, and an addition funnel was charged
95.2 g of theryjpr %%thmuogﬁ%kﬁdés ';:)hﬁ&gcc{}laé}i'coﬂb&?éoﬁé’ I QBRABMNdEmpKmls ML) .
The dark solution was cooled to 10 C and 1,
di azabi & &earBen ingpsigae Ebcrhamacqude] eprgposigons C@alense comppHads e Preysra addi ti on
funnel sguehidthd: Ry botcahilatd &g&m& tith UheSor otk MALoHO tﬁﬁﬁ{&a@cé@ a&epttﬁ;lé er
cooling the mxture back to 10 C, nethyl chi oroformate (108:5 g,
equi v.) SHEESadHEWeYt-a addition funnel so that the internal terrperature did
30nass go beyond 25 C. After 1 hour stirring at 10C, aqueous 10 A) potassium
phosphatg di add in water (500 nL) was added and the m xture was stirred for
15 hour *resulting brown solid was filtered and the reaction vessel
rinsed with aﬂwefGlltﬁvnilgOE%@QE agSihididep A0 spRatierioh achdll hdd awatitkiod dpchSBe M) .
The rinses re.adde the he filter. The resulting solid was
washed v&c?ﬁgmgahé[gﬁéuoiﬁs B@t‘ﬁ&laﬁf?ﬁ“g%dgbﬁfate diacid in water (23(200 mL),
water (23(200 m), drled in a vaclEimmgyen at 70 Cto afford 122.2 g of a
dar brown solid. 'Il'h | acetate (2000 m)
for Qhours The s opropyl acetate
(2X250 nL), and dried in a vacuum oven at 70 C to afford 110. 2 g of the
title conpound as a |ight brown s Exanpl e 1G net hyl
4-am no- 1H-i ndazol e- 1- car boxyl at eoﬁﬂhl51 he product of Example IF (1.66 g,
7.5 mnol) and 10% Pd/ C wesgraammiangd -¢valopdxbmradne (20 nl) and exposed to a
hydrogen at n%mﬁrr@onThfdr(&c??cgo}?ﬁkﬂoﬁg AlMbe e 1heed 9, 7@%2%%&)1 f or 20

10m_nutes, allowed to cool oom t enperature, and ered fhrough

Cel iZe. cTHeerdnpre R erlnds! wnehowa peerlidiae froowles) s mmeb vepyisetitd. mi1- 1 NVR
(300 Mﬁ@lu%@b@rﬁ)tert%)eﬁmle fos1 h%!il) at r@@ IDdaHQearildd)) fof 4 B1AGDR codltd) o Bofh? (S,

1H) . Alternatively, to the reaction vessel was Cha%‘%é t he fr oduct
of Exampfapeigeire. the mixwem w4 Siise wﬁl)ethcaﬁa g vpfred sqapentiglygyith 2 e was
pr essur e MhdH (MﬂﬁldﬂﬁO) ¢! (aﬂ_d,) ghakee P%S@Mdemhed Evaporation of volaulcs n

vacno afforded the crude title compound, which was used without further purification.

30
Example 1B

spiro[chroman-2.1"-cyclohexan]-4-amin
To a solution of the product from Example 1A (3.022 g, 13.99 mmol) in methanol (50 mL)
was added methoxylamine hydrochloride (1.17 g, 14.0 mmol) and pyridine (5.7 mL, 70.5 mmol). The

35  mixture was stirred overnight at room temperature and was then evaporated # vaeuo. The residue
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15t enperature. The reaction was conpleted in 1.5 hours. The m xture was
filtered to obtain the product in nmethanol. Conc., 37% Ha (100 nlL) was
added to the reaction m xture. The product solution was concentrated to
furnish a light brown solid. The solid was reslurried in isopropyl alcohol
(200 nL) for 15 mnutes. The solid was filtered and washed with fresh

i sopropyl al cohol (3X50 inL), and dried in a vacuumoven to provide 94.9 g
PR RRA S ot o AN LS Sl L AN TR R e R

4- (2. 5- din@¥@ppiied P oldl. ITht reyil @} E2IbBAIRY kvaddisdely cdiif thadioB Gh nEakkIowkg| | ¢ add

T Sl AN eRitiEL, B ARl SO L08Rl A et o (100
L) for 48nkr@pesiu deter tistdnegen callyspspieed off (@lsphdddhadigatt sad at ed by
anbi &nt VHRPRAA P8 T8 o UE Pep it et A s st BRI B o
sol i d. BEaisIli2sdhckic extdacistweneen basifadao pH D with 2NUINa®H and werd3tracted with
ethyl acetate (3 x 20 mL). The organic extracts were dried over NazSOy, filtered and evaporated i
vacuo to yield the title compound as a yellow oil, 880 mg (29%). *H NMR (300 MHz, DMSO-4) &
ppm 7.52 (m, 1H), 7.06 (m, 1H), 6.82 (td; J= 7.4, 1.3 Hz; 1H), 6.69 (dd; J=8.1, 1.3 Hz; 1H), 3.83 (dd;
10 J=11.1,6.3 Hz; 1H), 2.08 (dd; ]=13.5, 6.3 Hz; 1H), 1.90 (m, 1H), 1.74 (m, 2H), 1.31-1.57 (m, 8H);
MS (ESI*) m/% 218 (M+H).

15 The product from Example 1B (880 mg, 4.06 mmol) was stirred with the product from
Example 1H (1.34 g, 4.04 mmol) and diisopropylethyl amine (1.1 mL, 6.33 mmol) in 20 mL N,N-
dimethyl formamide at room temperature for 2 h. After this time, most of the N,N-dimethyl
formamide was removed ## vacuo, and the residue was diluted with H2O. The precipitate thus formed
was collected by filtration and was air-dried to afford the title compound as a tan solid, which was

20 used without further purification.

The product from Example 1C (4.06 mmol) was suspended in methanol (20 mL) and was
25  treated with 5N methanolic NaOH (3.3 mL, 16.5 mmol). The mixture was stitred at room
temperature for 45 min, then it was poured into H»O (100 mL). The precipitate that formed was
collected by filtration and was air-dried to afford the title compound as an off-white solid, 794 mg
(43%). '"H NMR (300 MHz, DMSO-4;) & ppm 13.01 (b, 1H), 8.67 (s, 1H), 8.06 (s, 1H), 7.69 (d,
J=7.5Hz, 1H), 7.31 (d, ]=7.8 Hz, 1H), 7.23 (J=7.8 Hz, 1H), 7.16 (m, 1H), 7.08 (d, ]=8.5 Hz, 1H),
30 6.90 (td; J=7.5, 1.0 Hz; 1H), 6.80 (dd; ]=7.9, 1.0 Hz; 1H), 6.72 (d, ]=8.1 Hz, 1H), 4.98 (m, 1H), 2.24
(m, 1H), 1.33-1.82 (m, 11H). MS (ESI*) #/5 377 (M+H).

Example 1B
4-nitro-1H-indazole
35 2-Methyl-3-nitroaniline (20 g) in acetic acid (~200 mL) was treated with NaNO; (20 g) in
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Exanpl e 2A 7-fluorospiro[chroman-2.1'-cyc h xatla_e_AAzo,ric The
title conpound was prepared using the procedure as described in Exanple 1A,
substituting 4'-fluoro-2'-hydroxyacet ophenone (Al drich, CAS# 1481-27-2) for
2' - hydroxyacet ophenone. 11-1 NWR (300 MHz, DMSO d6) 8 ppm 7.78 (dd;
J=8.5, 6.8 Hz; 1H), 6.88 (m 2H), 2.78 (s, 2H), 1.88 (m 2H), 1.44-1.63 (m
6H), 1.24-1.37 (m 211). M5 (DO) mz 235 (V1+H), 252 (M 1-N1-14). 5Exanple
2B 7-1l1uorospirok-hroman-2. 11-cycl ohexaM 4 am ne The tide conpound
was pr epeated>dmbng4 {6 éngshaisedtiriog)a dhdwatiph mixdurt wasElewqs te wa) ogedsst i t ut i ng

Exanpl e rATUY 1 € er Su € A m 1
G'Sgp(m ; %%Ws l’@w@ ?%WE%(X%Q sz]u%% %}@ch:l), %gfg@wd@c whkm 1H),
101 -1) . diBeeq BEh whee2GR0 frljfanil tHe)mixtlifs wax flegpdde TAEsolid wihdsied att4ISé’Ccronmmmd was
prepared using.the ure as descr.l | I C stituting
Exanpl e V& PY; m%%&fge deycamppg -e{%%ﬁﬁ%@mﬁggéﬁ?&#’ 2803 MLt Fur e
15pursi f i g 1.00. Hﬁxarrpl e 1-(7-fluornspiro[chronan-2 11-cydohexane 43
1Hindaz 1-4 Jhe ti onpo rep ed usi.ng the procedure. as
described in EXARHYS ng(’m&ﬁtﬁ?f?@‘ ]?%tcldg’r‘th BISHHESE 11. 1 VR
(300 MHzand bME@nekpbue Wﬂfﬁhﬂr@ed&ﬂc fiGoanilibh (10(Bg,68 c({tﬁv.) ahll -adelic addd @B0(nsLy). THe ), 7. 67
(d, J=7.4 Hz, 1 .35, o 1,22 (L, J=8. , 7,.08 =8.3 Hz,
iH, 6. 75N Wﬁ%‘:’lc‘%‘."ég {Egﬁ;caﬂ_&:"f@ abput), .‘57(1?3‘2"?9‘“1 t sﬂ%“é@ ?fr??d“i’ﬁ)“,s‘g“é c (dd:
J 13. 5, @25 edy.) ifl Mpter (R5BBL) was A@ed quicklylikfpne IbaBiC(nESﬁlﬂ-)ntdndattc&Q&at(lfdlfbd): 417
J, - (7~ fI uor os e vl)-3
N@I n azo @E@ 6% é O(’ stayg at%[l% cmpeq;ﬁurc%or% rmnq;é Oéc %&u@lﬂf cl)ohng tO )

r ea
15 °C. Thc mlxture was stlrred for 24 h after which it was conccntratcd in vacyo to an approximate

volume of 500 mL. The residue was re-slurried in water (1800 mL) at ambient temperature for 21
hours. The orange solid was filtered, washed with water (3X250 mL), and dried in a vacuum oven at
70 °C to afford 97.0 g of the title compound as a bright orange solid.

15

Example 1F
methyl 4-nitro-1H-indazole-1-car lat
NaH (0.3 g, 12.5 mmol ) in N,N-dimethylformamide (5 mL) was treated with the product of

Example 1E (1.33 g, 10 mmol) at 0 °C. The reaction mixture was allowed to warm to room

20  temperature and stir for 1 hour. The mixture was treated with methyl chloroformate (0.9 mL) and
stirred at room temperature for 3 hours. The mixture was treated with water and filtered to provide
the title compound as a solid. 'H NMR (300 MHz, DMSO-de) d 4.1 9 (s, 3H), 7.9 (t, 1H), 8.38 (d,
1H), 8.62 (d, 1H), 8.85 (s, 1H).

Alternatively, to a 3-necked 2-L jacketed flask fitted with a mechanical stirrer, a

25  thermocouple, and an addition funnel was charged 95.2 g of the product of Example 1E and N,N-
dimethylformamide (650 mL). The datk solution was cooled to 10 °C and 18-
diazabicyclo[5.4.0]undec-7-ene (96.0 g, 1.1 equiv.) was added via addition funnel so that the internal
temperature did not go beyond 15 °C. After cooling the mixture back to 10 °C, methyl
chloroformate (108.5 g, 2.0 equiv.) was added via additon funnel so that the internal temperature did

30 oot 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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The title conmpound was prepared using the procedure as described in Exanple
1A, 30substituting 4'-fluoro-2'-hydroxyacet ophenone (Al drich, CAS#
1481-27-2) for 2'- hydroxyacet ophenone and substituting cye_| obutanone for
cycl ohexanone. 1H NVR (300 MHz, DVMsO46) 8 ppm 7.80 (dd; J=8.6, 6.6 Hz; 1H),
6.93 (m 2H), 2.98 (s, 2H), 2.07-2.28 (m 4H), 1.73- 1.86 (m 2H); M
(DCl+) mz 207 (M+H), 224 (M:N 14) ~Exanmple 3B 7-fluorospiro[chronan-2

11-cycl ohutan] -4-am n tl e conpound was prepared using the
pr ocedur'@cad Qres /P b%éf’ 4%%@&@@% a ﬂfsk b@emg?lidt dts #Yd ERadrEcHASPEPPEX anpl e
A 11- |acMB§.()@QQL)%r KhoukdVBRe Qdil)iwgs ﬂ&@d7w§lzcd(vmh ffckﬂ lsopi@yﬁathﬁtHKZXJZBO 6.52
(dd; J= , 3. SOKé E&(Ll& , 2.09
(m  4H) ™R, "B’?‘dTCd?Ta(V?ﬁ““‘?fﬁﬁn at Cpfénaffadﬂéo%esf %m%com?%d@m ”}fOWExanm e 3C
met hyl 4ofB- (7-fl uorospiro[ chroman-2 V-cycl obut ane] - 4-yCQur ei dol ate 10The

ti de.conpound was prepared using the procedure as described in Exanple IC,
SubStSI tuting Exanple 3B for Exanple 1B. The crude conpound was then used

wi thout further purification. Exanptaep@DG The tide conmpound was
prepared using the procedur 9S des 'Qed' arzpl e I D, substituting
Exanpl e 3C for Exanpl e 1CT“THTRN 8 o) 8 ppm 13.01 (br, 1H),
8.71 (s, 1H),TH8 p@Autsf Edarple TF (6.86 £,d,5 ndmal) a@adl‘l-lﬁ"/oP]iH)IwcrE catﬁbl(xmmathbnd? 09 (d
J=82 Hz 6. 67 (dd,, J=10Q.5, 4 in

2. 41 (omfzd @t%agdaxposcdgow i atinosphgre e reagfion mﬁ’.‘“‘?‘b"vi %ﬁ%?%c%ﬁfé VB (EST
1) ot Sﬁﬁutéd,\/‘iﬂd)vcd aBRb Bofh temperature, and filtered through Celite. The filtrate was

147-fl uorospiro[c. hroman-2, 1' - ﬁ%ObUt and: 4-y11- 3d(1§]meth 1- 1 i ndavol - 4-yl)
urea A SSHRRFAGHC Bﬁov‘éﬁéﬁlﬁﬂo@f’%d MRy 3 09 M, THSP)de) G- NS et @G Hor i de
(5 ) wag @Hyeatedmy th 60% NaH (65 ng, 1.63 mmol), and the m xture was

stirred at roomtenperature for 45 mn. D met ul fate (0. 1 48
mol ) was t heHCHAEwEY; odbfretcen yeasskys 6#‘1’”&%&&“&1“?%66@3 %W@%ﬁﬂ?éﬁlﬂ%ﬂo
Concent rnam);h 8 Sll’/JPd\lla({ qu m"i zfﬁmgk stcafly pEekduted avlng el (s Efﬁitsﬁgd’c@ﬂhmb(cﬁﬁ\AhZ

2- met hano el uent af f or the title conpou ite
sol i Soil T9PeR§Ie- o Hagreac TR R, Omﬁfe‘j“xﬁbw*’é%gif“f? ngﬁ)t €8.03 (s,
1H), 7. Zﬁoc(ud 1n d}@fﬁarﬂol I-iZanJ.ﬂ."ll% HdZﬂ)O(rr[D) WZd'ﬂddCd?tollﬁ rézﬂuon}m&uﬁz ’HZc,prdd'd):t, 6.77 (m

SOZH) 6solu (o) s e trated urm ht br(l)&ri sold. glzhc(sglld Was T sl’urrlAéd Pnjiso ?d yl 31- 1) 240
(m | 50 “1‘?‘ Q%’ff T Zﬁ’—is ”é’g 24

alcohol (200 mL) for 15 minutes. The solid was filtered and washed with fresh isopropyl alcohol

(3X50 mL), and dried in a vacuum oven to provide 94.9 g of 4-aminoindazole-1-carboxylic acid
20  methyl ester, HCl salt as a light brown solid.

Example 1H

The product of Example 1G (1.9 g, 10 mmol) and disuccinimidylcarbonate (2.8 g, 11 mmol)
25  were mixed in acetonitrile (100 mL) for 48 hours under nitrogen atmosphere. The solid was isolated

by filtration, washed with acetonitrile (10 mL) and dried under vacuum at ambient temperature to

give the title compound (2.56 g, 77%) as off-white solid.
Example 2

30

Example 2A
7-fluorospiro[chroman-2,1"-cyclohexan]-4-one

The title compound was prepated using the procedure as described in Example 1A,
substituting 4’-fluoro-2’-hydroxyacetophenone (Aldrich, CAS# 1481-27-2) for 2>-

25



1.99 (m 31-1). M5 (ESP) mt 381 (MtH). Exanpl e
5 1- 7-1irndk, Athacan- - - Hindazol-4-yl)urea u Exanple 5A
6, 7-clinmethyls pito [chroman-2 11-qga-|oh -xanl -4-one The tide
conpound was prepared using the procedure as described in Exanple 1A,
5substituting 4',5 -di met hyl-2' - hydroxyacet ophenone (Acros, CAS#
36436-65-4) for 2'- hydroxyacetophenone. 1H NMR (300 WHz, DVBO-4) 5 7.44
(s,111), 6.84 (s, 1H), 2.68 és, 211), 2.23 (s, Skgd 2.16 g{s, 314g,
1. 80- 1. 8wd{oyacaqphegone.] 'EiDIMR @90 ¥y, Q%) Sppmpeld (¢ §=8,5, 9881 NbH)-08 862 cm
NH4) . 10%xammm] @ 26n), A-s8iGABAH Y] EPI.d3Qm] QY PIRNs Zml Ak Wed @RaXaNk 295 @Mme The
title conpound wasS prepared using the procedure as described in Exanple 1B,
substit P Blahpl e . 5A for Exanple 1A. 1H NMR (300 MHz, DMBO-d6) S ppm
7.23 (s, 11-1), 6.49 (s, 1H, 3.78 (m 1H, 2.02 (m 211), 1.59-1.73 (m
211),_ 124-1.53 (m 811). Ms (DCP) m 246 15(MtH). Exanple 5C The tide
conpound was prepared using the pr ! as described in Exanple 1C,
20substituting Exanpl e FBiubekpiltdmiag-21Byddieaguudmeconpound was then used
Wi thout furt rc tirt)lg I;(I)rrflflo%gci \Iva?sqa'rep%ég E%?I!lgethCS pDroccdurc as described in Example 1B,

substituting Example 2A for Example 1A. 'H NMR (300 MHz, DMSO-4;) 6 ppm 7.57 (m, 1H),

6.52 (m, 2H), 3.82 (m,1H), 2.11 (m, 1H), 1.92 (m, 1H), 1.38-1.73 (m, 10H). MS (DCI*) 236 (M+H).

10

Example 2C

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

substituting Example 2B for Example 1B. The crude compound was then used without further

15  purificaton.

The title compound was prepared using the procedure as described in Example 1D,
20  substituting Example 2C for Example 1C. 'H NMR (300 MHz, DMSO-4) 8 ppm 13.00 (s, 1H), 8.68
(s, 1H), 8.06 (s, 1H), 7.67 (d, ]=7.4 Hz, 1H), 7.35 (m, 1H), 7.22 (t, ]=8.0 Hz, 1H), 7.08 (d, ]=8.3 Hz,
1H), 6.75 (m, 2H), 6.64 (dd; ]=10.3, 2.7 Hz; 1H), 4.96 (m, 1H), 2.25 (dd; J=13.5, 6.5 Hz; 1H), 1.33-
1.79 (m, 11H). MS (ESI*) #/% 395 M+H), 417 (M+Na).

25

Example 3A
7-fluocrospiro[chroman-2,1"-cyclobutan]-4-one

The title compound was prepared using the procedure as described in Example 1A,
30 substituting 4’-fluoro-2’-hydroxyacetophenone (Aldrich, CAS# 1481-27-2) for 2-

hydroxyacetophenone and substituting cyclobutanone for cyclohexanone. 'H NMR (300 MHz,
DMSO-4g) 6 ppm 7.80 (dd; J=8.6, 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/ % 207 M+H), 224 M+NH,).
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146. 7 -di nethyl spiro[chroman-2 1 '-cycl ohexane]-4-y1)-3-(1

H i ndazol -4-yllurea 25The title conpound was prepared using the procedure
as described in Exanple 1D, substituting Exanple 5C for Exanple 1C. 111 NWR
(300 MHz, DwVsO-4) S ppm 13.01 (br, 1H), 8.65 (s, 111), 8.06 (s, 1H), 7.69
(d, J=7.5 Hz, 1H), 7.22 (t, J=8.0 Hz, 1H), 7.06 (iii, 2H), 6.66 (d, J=8.1
Hz, 1H), 6.61 (s, 111), 4.93 (m 114) 2.21 (dd; J=13.9, 6.1 Hz; 1H), 2.14

(s, 31-1), 2.12 (s, 3H), 1.62- 1. 1.44-1.61 (m 7H). MBS (ESP)
mt 405 (M:H). 30 Exanple 6 1- B-Mglé}é&ﬂ-z V--- 1 - -fl

H i ndazol - 4- yf | urea Examaué:o @imakiR 1'- -4-amine 2aN The tide
conpound was re ared usjng the £rocedure s descr&%ed |n l e 1A
substltutlng Y%WW%H 2% PHYUTF O & (ﬁﬁ%ﬁm DR AR ErASy S# 3321-92-4)
for - shdre @.tpgmqaommplyﬁmwmao&om DME6-4)5 rrppm z] ﬁfﬁ) (d J=2.4

11)762dJ— 1.47-1. 68
(m % it 58,4 Sl 320 ety 10 35 04 . s B %ﬁﬁ(@"%ﬁ%a by, 3. 51
m nol), 1rmt1fm>>@slmn Nﬁd)mP% dograiden, 29381491,y 3. 51 mmol ), and pyridine (1.4
m., 17.3 mmol) in nethanol (25 nlL) was stirred overnight at room
10t enperature. After this time, the solvent was evaporated in vacua, and
the residue was dissolved in etherEanglcsashed with water and brine. The
organic la el qd |n vacuo, and the
resi due fur o s gt T SR esi due in
t et 1@hydr of uriae tl(leflcol?dp))uﬁms «p&p&r&ﬂustng tl&@rwadiumsicstchlsad i Ewtp&dlcsl owly with 1M
B113- tetyr fur fter t he d|t| npl ete, the
reacti o vvgls?lxr lfc“) Pngoré%mglsimgfﬁu “HREUF %W\?\/ascnclbstc) t?)fu(r&g%m
t enper atpurifcagerd was treated carefully with H20 (3 nli) and 20% aq. KOH (3
m.), then was refluxed for 1 h. The m xture was cool ed and extracted with
ethyl acetate. The organic extracts were washed with IN HCL. The agueous
| ayer was basified with 2M NaCH, fixamnplagB by extractlon with ethyl acetate,
af f qgded the dde; goiRQ 3 ey (n ] aNI\/R (300 MHz,
DM60-4) S ppm 7. dd; , 3.82 (m
2011-1), 2.1ihesgle @H)pou@ms Preaazecttmngﬂ@chcdm%dmlhe)l 1%5@%61[1 sM+H) . Exanpl e

6C net I

1' -cycl g %Qéﬁe% P%?reef?%@&%@l 'ng&agg/f e 1- ca?h%l;gs é{f)eSp“2 130|1ta1 11Lgorrpound
was preﬁ%ﬁéﬂlﬁhBﬁb@tﬁ@,b@h@édﬂﬂ@zdébdégﬂﬁuE€U7ﬂh@5%@@ﬁﬁe1HXﬁ7Q@sabbt|tut|ng
Exanpl e (@B d0j=16%2PhE, 11340108, GHUAR GRTPQUNEs YBS HheR Msfd whdeut further

20 (m, 4H). MS (ESI*) /%367 (M+H).

Example 4

A solution of Example 3D (483 mg, 1.32 mmol) in N,N-dimethylformamide (5 mL) was
25  treated with 60% NaH (65 mg, 1.63 mmol), and the mixture was stirred at room temperature for 45
min. Dimethyl sulfate (0.14 mL, 1.48 mmol) was then added, and the reaction was allowed to stir for
1 h. Concentration ## vacno, followed by silica gel chromatography (98:2 CH2Clz-methanol, eluent),
afforded the title compound as an off-white solid, 121 mg (24%). 'H NMR (300 MHz, DMSO-4) &
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,
30  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*) »/% 381 (M+H).
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purification. Exanple 1-(6.8-dichlorospinichroman-2.1'-eycl ohexane]-4 yl) 3
(1H i ndazol -4-v1l)urc, 30The title conpound was prepared using the procedure
as described in Exanple 1D, substituting Exanple 6C for Exanple 1C 11-1
NVR (300 MHz, DMSO-46)43 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), 729 (m 1H), 7.23 (t, J=8.0
Hz, 1H), 7.09 (d, J=8.3 Hz, 1H), 6.90 (d, J=4.3 Hz, 1H), 5.05 (m 1H), 223
(dd; J=13.4, 6.6 Hz; 1H), 1.74-1.85 (m 411), 1.43-1.66 (m 71-1). Ms (ESI
1) mt 445 (M+tH). n_a_apk7 rirnutia.ne -4- 1 - - Hindazol-4-yflurea r
Exanpl e 7A 5- bloros iro4-on Exabfp@ 4l t| € conpound was prepared using

t he procedure as descri bed i n Exanpl e 1A , Substituting

5' - chl oro- 2' - hydr oxyacebbHRehysRiolcpoman-2 L -cydohsxani-498¢c 74_4) for 2' -

hydr oxyacet opmeraeaa)m pdudid WVBrcp &Q&)udiﬂg&h ;%@@ur@lﬁs)de&n}a@lnhﬁxﬁﬁplc(m, J=2.7 Hz,
1H)5760 dd; _d éz'&'z A%gﬁHﬁZQ g—g .80 (s, 2H),

1. 85 °( mubyijuuhg + ydimeta-2 by %CC“’H\?SH‘(‘B&?“%? 5% 30PRR) o588 (M 1-NI - 14) . 6-
hl'o  Exafymbs aeéaaphsho%e Lig NK@Q30049L§£“1:‘MSO$J)5744 l(z_xlﬂjh@&!t(ktlm 208adyd was

pr epar ed usi ng)the procedure as described in GB 15 substituting

Exanpl e %7& & 81 &sta ffpttd, 58-1.8HMRIR, {45004t 101ABE. Bt MED. €8¢, J=2.7
Hz, 1H),M%&N08).(dd; J=8.8, 2.7 Hz; 1H), 6.71 (d, J88Hz 11-1), 3.81 (m
1H), 2.05-2.11 (m 1H), 1.15-1.74 (m 111-1). M5 (Dcp) mt 252 (MH).

10 Example 5B

6,7-dimethvlspiro[chroman-2.1"-cvclohexan]|-4-amine

The title compound was prepared using the procedure as described in Example 1B,
substituting Example 5A for Example 1A. 'H NMR (300 MHz, DMSO-4) & ppm 7.23 (s, 1H), 6.49
(s, 1H), 3.78 (m, 1H), 2.02 (m, 2H), 1.59-1.73 (m, 2H), 1.24-1.53 (m, 8H). MS (DCI*) »/3 246
15 M+H).

The title compound was prepared using the procedure as desctibed in Example 1C,

20  substituting Example 5B for Example 1B. The crude compound was then used without further

purification.

25 The title compound was prepared using the procedure as described in Example 1D,
substituting Example 5C for Example 1C. 'H NMR (300 MHz, DMSO-4) 8 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,]=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), 144-1.61 (m, 7TH). MS (ESI*) 7/ 405 M+H).

30  Example6

Example 6A
6,8-dichlorospiro[chroman-2,1'-cyclohexan|-4-one
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Exanpl e 7C The title conpound was prepared using the procedure as
described in Exanple 1C, substituting Exanple 7B for Exanple 1B. The crude
conpound was then used without further purification. ‘The title
conpound was prepared using the procedure as described in Exanple 1D,
substituting Exanple 7C for Exanple 1C 11-1 NWR (300 MHz, DVb0-d6) 8 ppm
13.02 (hr, 1H), 8 79 (s, 1H), 8 10 (s, 1H), 7.67 (d, J=7.4 Hz, 1H), 7.28
(m 1H), 7.18-7. d, J=8.5 Hz, 3011-1), 6.82-6.88 (m
2H), 5.01 (m £ %ouei}]wa aﬁpm 98 thiprogedyre ais‘cg%igic?l *??"t'ﬁﬁg’:%). M5 (EST')
mt 411 {uMit)tng E)Salnibﬂoﬁ) Bh)hlrdf@d‘dctapﬁen&fd-(liﬁcﬂter, EXSHBA -922) forrd-xt ur e of

3-tert-butyl phenaql 8 nmol ) _and saqdi um ac taje (6. s.refl uxed
in 5acetli‘5’ér°§}‘f‘ﬁ§fﬁ?heﬂf§‘e( %%(S?Q)MHS IPIMS(;R\fd@grPPE‘Jqu( 6“?016‘31 %‘)@ﬁgﬁr%ﬁur e,

the m xtuiamaes7RORMLdol @, eHyAKRN 6806 ser.t Maabed) W{UM@MJHH)’ The et her eal
extracts were then stirred vigorously with solid K2CO3 over ni ght.

Filtration, followed by drying over Na2SO4 and evaporation in varti o,

af f or ded t he correspondi ng crude ageimilesms a pal e yellow oil, which was
used directly w thout fuy h urlflcat on To this crude acetate (5.96 g,
31.0 mol ) was added APEIECEERE™ ' KLFA T he 10ni xture was
heated with m&mh:amtoéExaﬁtplcrérAn (mg01ag,3$Q&nﬂL§; rﬁ@lﬂoxﬂarﬁmhhyd’fdthlondfe(eﬁmgwm xture

was then co S ench d ef.ul I h HeQ and 6N HCI .
Extraction @n P%pyntgﬁe:ﬂ ‘9?1%1 1I\Lyg’\/\“/]elgéholn B % gfs e Sruérrcr% ‘(’)crr%l t ro?@S 5

hexalte- etempératace Adtehis 6me,the solyrmves eztapmétcdam etaaiaed tlelrtsaint w gy disolendtis) |

?;Bgr (lil/le-l(ZthﬂJP fn Jvag%f)% vggl%?clij %gi %ﬁl a’Bl&ch)rngb ¥a§% v&%%dr?ég (szzgg%q}rftcgd (“3{{)/() 1(])&1 ( SI(I;/R
J=8.5, 2cvapdspted it pyuo, 46t rgsifluc GretherGlipgazeatdpically SOHEIN)( 4 solpggn of theagsidug, 9H) .
Ms (ESI) inQééaﬂyd}(%{:)‘rax( M*'rhﬂ) ‘was cooled to 0° and was then treated slowly with 1M BH;-

tetrahydrofuran (5 mL, 5 mmol). After the addition was complete, the reaction was refluxed for 2.5

15 h. The mixture was cooled to room temperature and was treated carefully with H2O (3 mL) and 20%
aq. KOH (3 mL), then was refluxed for 1 h. The mixture was cooled and extracted with ethyl
acetate. The organic extracts were washed with 1N HCl. The aqueous layer was basified with 2M
NaOH, followed by extraction with ethyl acetate, afforded the title compound as a yellow oil, 64 mg
(6%0). 'H NMR (300 MHz, DMSO-4ds) § ppm 7.55 (dd; J=14.9, 2.7 Hz; 1H), 7.36 (m, 1H), 3.82 (m,

20  1H),2.11 (m, 2H), 1.20-1.82 (m, 10H). MS (DCI*) %/ 286 M+H).

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

25  substituting Example 6B for Example 1B. The crude compound was then used without further

purification.

30 The title compound was prepared using the procedure as described in Example 1D,
substituting Example 6C for Example 1C. 'H NMR (300 MHz, DMSO-4) 6 ppm 13.00 (br, 1H),
8.83 (s, 1H), 8.10 (s, 1H), 7.64 (d, J=7.7 Hz, 1H), 747 (d, J=2.5 Hz, 1H), 729 (m, 1H), 7.23 (t, J]=8.0
Hz, 1H), 7.09 (d, J=8.3 Hz, 1H), 6.90 (d, J=4.3 Hz, 1H), 5.05 (m, 1H), 223 (dd; J=13 4, 6.6 Hz; 1H),
1.74-1.85 (m, 4H), 1.43-1.66 (m, 7H). MS (ESI¥) m/2 445 (M+H).
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Exanple 8B 7-zail-Da.aspi 1 iro [chroman-2 11-cyclobutar] -4-one The
title conpound was prepared using the procedure as described in Exanple 1A,
20 substituting Exanple 8A for 2'-hydroxyacet ophenone and cycl obut ahone for
cycl ohexanone. 1H NWR (300 MHz, DMSO-d6) 5 ppm 7.64 (d, J=8.4 Hz, 1H), 7.11
(dd; J=8.5, 1.7 Hz; 1H), 6.99 (d, J=1.7 Hz, 1H), 2.92 (s, 2H), 2.08-2.26
(m 4H), 1.76 (m 2H), 1.27 (s, 9F1). Ms pal Dilt 245 (MtH), 262 (M:NH4).
25Exanpl e 8C 7-tert-butylspiro[chr n-F 11-cycl obutan] -4 am ne The
ti de conmpound was prepared usi ng tﬁ%gﬁpﬁgedure as descrlbed i n Exanpl e 1B,
substituting Examy-¢hld@pire[thrma G VIRH; dDure: ppm
7.41 (d, J=8.5 Hz, 11- 1) 7.03 (dd J=8. 1, 2 1 FE 11 1), 6.82 (d, J=2.0
Hz, 1H), 4.51 (m 1H), 1.99-221 (m 3H), 1.65-1.91 30(m 51-1), 1.24 (s,

9H). M5 (DCl+) mit 246 hHl 1. ExacBgdngpl8a The title conpound was
prepared using the procegd . scribed | 1 1C, substituting
Exangle 8C for Exanple 1 ool ARACMRES I en used wi thout further

purification. Tl&@dan?)h@usiiwasjmemd uging]thé¢-procedure as defdried intHxemplotyound was
prepared,, - substituting
A Hsi 1o & h:%lopc{ Q%YQH{;E c?o%ﬁ%}gﬁé‘ AR dﬁ#g&v%dﬁﬁ 691%3

Exanp e 8D for 111 ppm 13. 01 (br,
1H), G@d(osyacelbﬁhcnc&cﬂﬂi &R (:ﬁwMHz.mscpdq) Sppin. 764Ktk J=2Hilz, TH) Z¥0((ed; 2H), 7. 08

(S Pl e &80 1 S 1y i B By BBy, O

511)10 1./24 265 MOH) 268\E+NES).1) nf 405 (M+H), 427 (M+Na). Exanple 9 1- 6

8-diflur irn- - - - 1Hindazol -4-yQurea The title conpound was
prepared using the procedure as described in Exanple 1A, substituting
3, 5-di f | uor o- 2- hydr oxyacet ophenoneEgatupdd T8y CAS# 140675-42-9) for 2'-

hydr oxyacet ophenone. 11} NVR. G308 Mot DM A0U Gufpm 7. 65-7.72 (m  111),

7.23-7.31 (m 11-1),

The title compound was prepared using the procedute as described in Example 6B,
15 substituting Example 7A for Example 6A. 'H NMR (300 MHz, DMSO-4) 8 ppm 7.58 (d, J=2.7 Hz,
1H), 7.08 (dd; J=8.8, 2.7 Hz; 1H), 6.71 (d, J=8.8 Hz, 1H), 3.81 (m, 1H), 2.05-2.11 (m, 1H), 1.15-1.74
(m, 11H). MS (DCI*) /% 252 (M+H).

20
The title compound was prepared using the procedure as described in Example 1C,
substituting Example 7B for Example 1B. The crude compound was then used without further
purification.
25

The title compound was prepared using the procedure as described in Example 1D,
substituting Example 7C for Example 1C. 'H NMR (300 MHz, DMSO-4) 8 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,
30 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 (ESI*) m/%
411 M+H).
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207.14-7.19 (m 11-1), 2.88 (s, 21-1), 1.89 (in, 2H), 1.46-1.62 (in, 811).
M5 poi mt 253 (M+l-1). Exanip_LO_ 11 6.8-clifluorospiro[chroman-2l1|oh
Jc.carys4-amin The title conmpound was prepared using the procedure as
described in Exanple 6B, 25substituting Exanple 9A for Exanple 6A. 114 NWR
(300 MHz, DMSO-d6) S ppm 7.20-7.25 (m 1H), 7.01-7.08 (m 111), 3.79-3.85
(in, 12-1), 2.11 (m 1H), 1.33-1.73 (m 11H). Ms pal ?2Jilt 254 (MH), 271
(MENF14) . Exanpl e 30. 1chrom -21'-h ne-4-1uri-carboxyl ate The tide
conpound was prepared using the procedure as described in Exanple 1C,
substituting Exanple 9B for Exanpl BxahiBle 8Bhe crude conpound was then used
W t hout further purification.  EX I 9D 46

8-di fl uorospiro[chroman-2.1 ARl -(1H i ndazol - 4- Aur ea

The title conpeinde viStepibegphad! @sSightp rtnhel) :Fﬂ‘dQGdiﬁiﬁﬁ&:ta&S(G dgpesitdingediin Exarrpl e

10 oS LR L I (6 R Bl g L0, (00 D00 o

2H), 7. Outdrend ckuBet@l wigh etikH) The@HOiZal (craract Mere then88rrédiigadonsly Fithizqlid KLOs 5. 01 (m

(1||\_/DHH) 2. 29 g&lﬁ% ]FH}(duo&XfG l?ov&icd %&6\'%!”% E)gHNagISE’)I; aé‘d erz Cﬁgraugmn vgu_p affol}'/cﬁcd (thESI ¥) nilt 413

1.1-cycl @hesxatrder]g cfudg dgetaB-a3 b Balf yellomt oiljrwhigh Exa\n'ﬁpcl diregilyAvithout further purification.

6- et hoi cyspi raf RaPN: & Koy S OhEXANLANE Eggmtg 5 ﬁm&ggnggag was

prepared using e procedur desc 971IA, 1 stituting
5' - dfhoireiyuge wqwmtqdwré@@p@phémmeg LARRG @hz 5 b:A”Q# B iamikrSyasthen 2 -

hydr Oxy%ak@m%a%s qJeJachﬂcd Nh@u v A\flb%d @\ﬁ&hd ﬁ)ma%uor%m cﬁeil%ou%wl@?( m 2H),
95 (d, d, 2H), 3 (s, 2H) 1.86 (m
2H) 1. 39*&218@66“?‘?\%‘0 y <9i 53@<a{w-ethsd acpiate tpi9:1 bgiane- c%a(eta@:uslwm gadigh), (MkH), 278

( MENI14), O > B %). & NEARO- A

m xture (gf (l:('e ngg\?d]? ?@Eﬂeﬁw@ 5165'})(%@9 I%] 1\i%kgr?‘l@lr%ﬁlhydro dF?I oride
(380 ny,ppi 1525)1rﬁbm111),7%1n(d Jpﬁﬁlﬂhﬂ@ (. @d.0ES-5.22.1%, bifpbP1 (dnj 52k Hhaid), (15 i)
vas 1$tiryqd; Mf"rl%ghéH) Sr(tgﬁlgy,,t/g 318[2 re. After this tine, the solvent was

evaporated 1'n vacu was di ssolved in

Example 8B

7-tert-butylspiro man-2,1'-cyclobutan]-4-on

The title compound was prepared using the procedure as described in Example 1A,
20  substituting Example 8A for 2’-hydroxyacetophenone and cyclobutanone for cyclohexanone. 'H
NMR (300 MHz, DMSO-ds) 8 ppm 7.64 (d, J=8.4 Hz, 1H), 7.11 (dd; J=8.5, 1.7 Hz; 1H), 6.99 (d,
J=1.7 Hz, 1H), 2.92 (s, 2H), 2.08-2.26 (m, 4H), 1.76 (m, 2H), 1.27 (s, 9H). MS (DCI*) =/% 245
(M+H), 262 (M+NHa,).

25 Example 8C
[-ters-butylspiro[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-4) 8 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
30 (m, 5H), 1.24 (s, 9H). MS (DCI*) /5 246 (M+H).
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25et her and washed with water and brine. The organic |ayer was dried
(Na2SO™4), filtered and was evaporated in vacua, and the residue was further
dried azeotropically (CH3CN). A solution of the residue (942 ng, 3.26
mato!) in tetrahydrofuran (10 nL) was treated slowy with 1M Li A1114 in
tetrahydrofuran (5 nL, 5 mmol). After the addition was conplete, the
reaction was refluxed for 2.5 h. The m xture was cooled to roomtenperature
and careful ly _quenched with water and was then 30f||tered The filter pad
was washed wi TP Bleiigmpoadat Ricpased gsipsbe Bordriatdeibed Bifsamplele evapor at ed

i N vacuasub&iniing @ksinie Olod EQdnhple THI'The Wa8e tonlpBilndifhs ithdn @i ithant@urexd r act ed
with IN HCL, then the acidic extracts were basified with 2N NaCH and were
ext r act et et hyl acetate. Drying of the organic extracts (Na2SOQ4),
filtered, followed by evaporation in vacua, afforded the title conpound as
a gold oil, 320 ng (38% . 1H NWR (300 DMSO-d6) 5 ppm 7.10 (d, J=2.7
Hz,1,658666(m 2H) , 393 ampe 1Hz 211)378(mIH),2.04
(m 1H, 1. ' i 2 _ ]-0-yliZ MazoMByinata /tilt 262
(MrH) . Exanpl ?helque corg%%gg Xrﬁ prep(ared (131%% evé)cedurc as dc]s'crl ed m]Exa BZ 1-1

- car boxvl ate par éd using ]lele procedure as
descr i beghbsttutinyg Fsghde SIQ:forSB:thﬁﬂilt I@tlﬁmmmwnz m&@w; SEpnanmbE(bﬂ,BH),The crude

i e - B R DR I, Wb RO g R bbb s s AP By the

pr ocHEdur E7a51.8l &l cit) et (i,=Es aiapilhy, A1, (d,Juns Hizf 1)) 493 (Ex HMpl. &4-18Cnt 8H), Exanpl e

1C. 3H d br 8.72 (s, 1H), 8.08 (d,
J=1.0 HZNM% W{’)‘V%"E&g %? @s@s@”@?ﬁs H%D 4%@%7? 7.08 (d, 1=8.1
Hz, 151H), 6.84 (m 1H), 6.76 (m &gmwmm 1H) 392(q, J=7.1 Hz,
2H), 2.23 (m 1H)ee ka?l . J=7.1 Hz,
311). Ms (ESI+) 1 .ir.
hroman-2 us, .entane 4- 1 u 20Exanpl e HA mero hr man-2 1' % en tan

The {4tle corrpound was prepared usu%g%&@@ procedure as described in Exanple
1A, substituting 2'-hydroxy-5'- rret y ce ophenone (AI drich, CAS# 1450-72-2)
for Thydr oxyacet ophenoné.cgiigor yeorandd heyclpligrant-d o hexanone 1H NMR (300
g/HgS DVB046) ﬁg@%\%%ﬂlg@uﬁéwﬁmmp&& usné%tﬁgpr()@dm:l:w deséxb&?m@mmgle $%,i TZ %/El)

( DCl +§ anupé_tbgq_npg é,ﬁ/}dpﬁbu(s)roz% {qwamtg})henonc (Apollo CASH 140675-42 -9) forgm )

hydroxyacetophenone. 'H NMR (300 MHz, DMSO-4) 8 ppm 7.65-7.72 (m, 1H), 7.23-7.31 (m, 1H),
20 7.14-7.19 (m, 1H), 2.88 (s, 2H), 1.89 (m, 2H), 1.46-1.62 (m, 8H). MS (DCI*) »/5 253 (M+H).

Example 98

8-difluorospiro[chroman-2,1"-cyclohexan]-4-amin
The title compound was prepared using the procedure as described in Example 6B,
25  substituting Example 9A for Example 6A. 'H NMR (300 MHz, DMSO-4;) § ppm 7.20-7.25 (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*) »/g 254
M+H), 271 (M+NHL,).

30

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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Exanpl e 11B 6-net hyl spiro[ chroman-2, 11-cycl opent an] - 4-am ne 30The tide
conpound was prepared using the procedure as described in Exanple 10B,
substituting Exanple 11A for Exanple 10A. 1H NWR (300 MHz, DMSO do), 8 ppm
6.84 (m 2H), 6.54 (m 1H), 3.78 (m11-1), 2.25 (m 1H), 2.17 (s, 31-1),
1.43-1.86 (m 9H). M5 (Dat) mt 218 (Mr14). Example | 1 th hr
man-2 ' -1Hin azole-1

The title compound was prepared using the procedure as described in Example 1D,
substituting Example 9C for Example 1C. 'H NMR (300 MHz, DMSO-4;)  ppm 13.00 (br, 1H),
5 876 (s, 1H), 8.08 (s, 1H), 7.64 (s, 1H), 7.16-7.25 (m, 2H), 7.09 (d, J=8.3 Hz, 1H), 6.97 (m, 1H), 6.83
(d, J=8.3 Hz, 1H), 5.01 (m, 1H), 2.29 (m, 1H), 1.66-1.82 (m, 5H), 1.44-1.63 (m, 6H). MS (ESI*) /g
413 (M+H), 435 (M+Na).

10

Example 10A

-ethoxyspir roman-2_1'-cyclohexan]-4-one

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

15  substituting 5>-ethoxy-2’-hydroxyacetophenone (Aldrich, CAS# 56414-14-3) for 2’-
hydroxyacetophenone. 'H NMR (300 MHz, DMSO-4;) 8 ppm 7.13-7.18 (m, 2H), 6.95 (d, J=8.4 Hz,
1H), 3.99 (q,J=7.1 Hz, 2H), 2.73 (s, 2H), 1.74-1.86 (m, 2H), 1.39-1.66 (m, 8H), 1.30 (t, J=7.1 Hz,
3H). MS (DCI*) 7/% 261 M+H), 278 (M+NHa,).

20 Example 10B

6-ethoxyspiro[chroman-2,1"-cyclohexan|-4-amine
A mixture of Example 10A (1.182g, 4.55 mmol), methoxylamine hydrochloride (380 mg,

4.55 mmol), and pyridine (1.8 mL, 22.3 mmol) in methanol (15 mL) was stirred overnight at room
temperature. After this ime, the solvent was evaporated ## vaemo, then the residue was dissolved in
25  ether and washed with water and brine. The organic layer was dried (Na,SQOs), filtered and was
evaporated i vacuo, and the residue was further dried azeotropically (CH3CN). A solution of the
residue (942 mg, 3.26 mmol) in tetrahydrofuran (10 mL) was treated slowly with 1M LiAlHs 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
30 filtered. The filter pad was washed with ethyl acetate, and the combined filtrates were evaporated in
vacno to afford a gold oil. This was taken up in ether and extracted with 1IN HCI, then the acidic
extracts were basified with 2N NaOH and were extracted with ethyl acetate. Drying of the organic
extracts (Na2SOy), filtered, followed by evaporation ## vacuo, afforded the title compound as a gold

oil, 320 mg (38%). 1H NMR (300 MHz, DMSO-4;) 8 ppm 7.10 (d, ]=2.7 Hz, 1H), 6.58-6.66 (m,
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2H), 3.93 (q, J=7.1 Hz, 2H), 3.78 (m, 1H), 2.04 (m, 1H), 1.36-1.77 (m, 11H), 1.17 (t, J=7.0 Hz, 3H).
MS (DCI*) m/% 262 (M+H).

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

substituting Example 10B for Example 1B. The crude compound was then used without further

putification.

The title compound was prepared using the procedure as described in Example 1D,
substituting Example 10C for Example 1C. 'H NMR (300 MHz, DMSO-ds) 6 ppm 12.99 (br, 1H),
8.72 (s, 1H), 8.08 (d, J=1.0 Hz, 1H), 7.68 (dd; J=7.8, 1.5 Hz; 1H), 7.21 (m, 2H), 7.08 (d, J=8.1 Hz,
1H), 6.84 (m, 1H), 6.76 (m, 2H), 4.94 (m, 1H), 3.92 (q, J=7.1 Hz, 2H), 2.23 (m, 1H), 1.71 (m, 4H),
1.42-1.59 (m, 7H), 1.26 (t, J=7.1 Hz, 3H). MS (ESI*) 421 (M+H).

Example 11A
6-methylspiro[chroman-2,1'-cyclopentan]-4-one

The title compound was prepared using the procedure as described in Example 1A,
substituting 2°-hydroxy-5’-methylacetophenone (Aldrich, CAS# 1450-72-2) for 2’-
hydroxyacetophenone and cyclopentanone for cyclohexanone. 'H NMR (300 MHz, DMSO-ds) &
ppm 7.51 (m, 1H), 7.35 (m, 1H), 6.87 (d, J=8.5 Hz, 1H), 2.85 (s, 2H), 2.26 (s, 3H), 1.89-1.95 (m, 2H),
1.59-1.79 (m, 6H). MS (DCI*) m/% 217 (M+H), 234 (M+NH.,).

Example 11B
G-methylspiro[chroman-2.1'-cyclopentan]-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;) 8 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*) m/ 218
(M+H).
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The title conmpound was prepared using the procedure as described in Exanple
1C, substituting Exanple 11B for Exanple 1B. The crude conpound was then
used without further 5purification. The title conpound was prepared
using the procedure as described in Exanple 1D, 10 substituting Exanple 11C
for Exanple 1C. 1H NWR (300 MHz, DWVMS0-4) S ppm 13.00 (br, 1H), 8.70 (s,
11-1), 8.07 (s, 1H), 7.70 (d, J=7.1 Hz, 1H), 722 (m 21-1), 7.11 (m 1H),
6.96 (m 111), 6.75 (d, J=6.8 Iz H)l, 64 (d, J=7.9 Hz, 1H), 4.97 (m
H), 2.21 (s 31 ), 2.18 (m 11- 1%”—““%54251 83 (m 91- I) VB (ESI-) 377
(M+H) difpispinqitheoad- : iRy

7-et hoxysplr chrorran 2. enta OThe | e ound was
prepar ed usi ﬁgh {4 “HpRSER ‘G?Séx Cé’grc 8%‘3% racegurcﬁésmpwlﬁxtxasu% tutl ng

4' - et hoxsybRituthy Brampjeald 8tforHrempln éB.( Fharide hom@@wwasmmad v‘z)hoixoﬁurtlzér-

hydr gxy%qlghgghlgnone and cycl opent anone for cycl ohexanone. 1E1 NWR (300 MHz,
DVb0-"d6) m7.65 (d, J=8.6 Hz, 1H), 6.57 (dd; J=8.4, 2.3 Hz; 111), 6.45

Roxate

(d, J24Hz 1H), 4.08 (q, J=7.1 Hz, 211), 2.79 (s, 211), 1.94 (in, 211),

1.60-1.80 (m 611), 1.32 (t, Jz?.QE%EIQ{ﬁ MS (DOl .) nil z 247 25(MH),

264 (MNL- 14) . Exanpl e 128
1.4

The title compound was prepared using the procedure as described in Example 1D,
10 substituting Example 11C for Example 1C. 'H NMR (300 MHz, DMSO-d;) 8 ppm 13.00 (b, 1H),
8.70 (s, 1H), 8.07 (s, 1H), 7.70 (d, J=7.1 Hz, 1H), 7.22 (m, 2H), 7.11 (m, 1H), 6.96 (m, 1H), 6.75 (d,
J=6.8 Hz, 1H), 6.64 (d, J=7.9 Hz, 1H), 497 (m, 1H), 2.21 (s, 3H), 2.18 (m, 1H), 1.39-1.83 (m, 9H).
MS (ESI*) 377 (M+H), 399 (M+Na).

15
Example 12A
7-ethoxyspiro[chroman-2,1'-cyclopentan]-4-on
20 The title compound was prepared using the procedure as described in Example 1A,

substituting 4’-ethoxy-2’-hydroxyacetophenone (Aldtich, CAS# 37470-42-1) for 2*-
hydroxyacetophenone and cyclopentanone for cyclohexanone. 'H NMR (300 MHz, DMSO-4;) &
ppm 7.65 (d, J=8.6 Hz, 1H), 6.57 (dd; J=8.4, 2.3 Hz; 1H), 6.45 (d, J=2.4 Hz, 1H), 4.08 (q, J=7.1 Hz,
2H), 2.79 (s, 2H), 1.94 (m, 2H), 1.60-1.80 (m, 6H), 1.32 (t, J=7.0 Hz, 3H). MS (DCI*) 7/ 247

25  (M+H), 264 (M+NH,).

Example 12B
7-¢thoxyspiro[chroman-2,1"-cyclopentan]-4-amine
The title compound was prepated using the procedure as described in Example 10B,

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

Example 12C
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The title conmpound was prepared using the procedure as described in Exanple
10B, 30substituting Exanple 12A for Exanple 10A, and was used w t hout
further purification. Exanple 1.2L mth 14 hroman-2 1' - n. -1H ea -
1, ...via - 51 The title conpound was prepared using

t he procedure as described in Exanple 1C, substituting Exanple 123 for
Exanpl e 1B. The crude conpound was then used wi thout further purification.
5Exanple 12D .1 1-- ch oman-2 .11 nt n 1H n The title
conpound was é\&&f%?oagci Yt} R PR ec e ke Prsta s ! e 1D,
substi thtubsmigatiEg(Emn{;ﬂ: 2B Corfxamp ARPTIe: hide cdrbpchniNivR thd0B8edWrizhouONEia46) 8 ppm
12. 99 (br flkg .67 (s, 1H), 8.06 (s, 1H), 7.68 (d, J=7.0 Hz, 1H), 7.19
(m 2H) P ‘?d J=8.3 Hz, 1H), 6.66 (d, J=6.3

5 Example 12D

The title compound was prepared using the procedure as described in Example 1D,
substituting Example 12C for Example 1C. 'H NMR (300 MHz, DMSO-d) 8 ppm 12.99 (br, 1H),
8.67 (s, 1H), 8.06 (s, 1H), 7.68 (d, J=7.0 Hz, 1H), 7.19 (m, 2H), 7.07 (d, J=8.3 Hz, 1H), 6.66 (d, J=6.3
10  Hz, 1H), 6.50 (dd; J=8.5, 2.5 Hz; 1H), 6.28 (d, J=2.5 Hz, 1H), 4.92 (m, 1H), 3.97 (4, J=7.0 Hz, 2H),
2.18 (m, 1H), 1.94 (m, 1H), 1.61-1.84 (m, 8H), 1.29 (t, J=7.1 Hz, 3H). MS (ESI*) »/5 407 M+H),
429 (M+Na).

Example 13

15

Example 13A
6,7-dimethylspiro[chroman-2.1"- ntan]-4-on
The title compound was prepared using the procedure as described in Example 1A,

20  substituting 4,5>-dimethyl-2’-hydroxyacetophenone (Acros, CAS# 36436-65-4) for 2’-
hydroxyacetophenone and cyclopentanone for cyclohexanone. 'H NMR (300 MHz, DMSO-4;) 6
ppm 7.46 (s, 1H), 6.79 (s, 1H), 2.80 (s, 2H), 2.22 (s, 3H), 2.17 (s, 3H), 1.90 (m, 2H), 1.66 (m, 6H). MS
(DCI*) 7/ 231 M+H), 248 (M+NHS,).

25 Example 13B

6,7-dimethylspiro[chroman-2,1"-cvclopentan]-4-amin
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).
30
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10 Hz, 1H), 6.50 (dd; J=8.5, 2.5 Hz; 1H), 628 (d, J=2.5 Hz, 1H), 4.92 (m
1H), 3.97 (g, J=7.0 Hz, 2H), 2.18 (m 11-1), 1.94 (m 1H), 1.61-1.84 (m
8H), 1.29 (t, J=7.1 Hz, 3H). M5 (ER+) m't 407 (M+H), 429 (M+Na). Exanple 13
15sir. h man-2 1' es Is - nt. n 4 -3 1Hin azolu Exanple. 67to hr man-2

1'-11- an 4 n The title conpound was prepared using the
procedure as described in Exarrpl e 1A, 20substituting

4' 5" -di net hyl-2' - hydr oxyacet o none, (Acr St. 36436- 65-4) for 2'-
e oxyacet oI AHE ROy SIPFRE AT FOF G &1 SHERO AR ¢ 300 Wit
DVSO- d6)suBstipping Exafple(1SB fdri)xamfle 7B. Tlse, criddt cdghpoudd 88 thay usellwithont A2 ('S,
31-1), 2.u%%%§isd 314), 1.90 (m 2H), 1.66 (m 6H). M5 (Dc.) mh 231 (M+H),
248 (I\/Hrl‘ﬁi- o'Exarrple _'"IM6.7-2.11-eticl opent an The title
conpound was prepared using the procedure as described in Exanple 103,
substsi tuting Exanple 13A for Exanple 10A;51H NVR (300 Mz, DMSO d6) 5 ppm
6.69°(m 1H), 6.45 (m 1H) 3 75 ‘m—%‘%}—z 24 (m 1H) 2. 11 (s, 3H, 2.07
(s, 3H), 1.41- 1-(8B-dimqthylkp 1-4 2

4-(3-(63irof @q%g 1- car boxyl at e
The dde conpgft}{ﬁg%sxgpﬁg%db‘g%ls %gclg]%ﬁ{étetﬁeep%éré%é %g&lgglgescrlig% i n Exanple
1C, substubstuutunggxsﬁ)p&rmt:éormweﬂCE%aNpﬂb@GMﬁd\/I&@ddé poortdoufid, MBs t hen

e omart s HaOR St ALy g 0 T R Tl QARG AL 5,

titl comadie’ déls, BhHepuredHysiRgn D, 200 t0edr 214 3HpSIR LD, I 93 Exanpl e 1D,

substit ut 1 NVR (300 MHz, DMSO-d6) 8 ppm

13.01 (Blrﬂ)nig %@eﬁ(%@%ﬁ@%@pﬁ %g(M"L " 7.70 (d, J=7.1 Hz, 1H), 7.22
(m 1W. 7.07 (d J=8.2 tz, 111)1@&445 1H) 10668(d J=7.8 Hz, 1H),
?561(H)s ig% A (M H) . 12 (s, 3|H) 193
m -T anpl e

17-f | uor ospi rE{C@th%‘P?@Hﬂ v @Prwmmamowé!fh”ldﬁi%bﬁﬁ@@@l%e title

Cunoty {ar P f ERERECLR) BRel iy AOH QR PR TS BB e 71 s

1H), 8. 031{ &z, $51110 ik J=184)1,1 Hz; 78), [ 85739 @, 280), 717 14, 8.5 HH) H), B.625.7988 (m

SEINE SO G U S TR R A SR (R R (RS

20

The title compound was prepared using the procedure as described in Example 4,
substituting Example 1D for Example 3D. *H NMR (300 MHz, DMSO-ds) & 8.70 (s, 1H), 8.03 (d,
J=1.1Hz, 1H), 7.72 (d, J=7.5 Hz, 1H), 7.25-7.32 (m, 2H), 7.16 (m, 2H), 6.90 (m, 1H), 6.80 (d, J=8.1
25  Hz, 1H), 6.71 (d, J=8.8 Hz, 1H), 4.99 (m, 1H), 4.00 (s, 3H), 2.26 (m, 1H), 1.42-1.77 (m, 11H). MS
(ESI*) m/g 391 (M+H).

30

Example 16A

7-hydr iro[chroman-2,1'-cyclohexane]-4-on
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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20Exanple 15 1 me -1Hin azol 4 hxur The title conmpound was prepared
usi ng the procedure as described in Exanple 4, substituting Exanple 1D for

Exanpl e 3D, 1H NWMR (300 MHz, DVBO-4) 68.70 (s, 1H), 8.03 (d, J=1.1 Hz, 1H),
7.72 (d, J=7.5 Hz, 11-1), 7.25-7. 32 (m 2H), 7.16 (m 21-1), 6.90 (m 1H),

6.80 (d, J=8.1 25 Hz, 11-1), 6.71 (d, J=8.8 Hz, 1H), 4.99 (m 1H), 4.00 (s,
3H), 2.26 (in, 111), 1.42- 1 77 (m 11H) I\/B(ESI') mt 391 (MHH).

Ex le 16 1 1H.indaz K 30

D! € e WA 85 T DSRS0 S XSRS,

phosphi t@ol(:éomﬂada@h&asm&c)ohbxan&;e@.mmmom»ﬁyaj Wandddd Hedpwivk) Thasacasided 60%

NaH (3. 72 93 | ). When gas evol ution had st ce d mn a

sol U'EI on og‘te i St%gé‘ e t%lné}?eg’“’(rﬁgoé?é’, t‘il?s’b".”@ qﬁ?%lir’re)% Wltlrkl%flf”ip?gfnnﬂé)g Hoxet %ane (30

m.) was mddadihtsicowhtyr ”I\Naequc@,aﬂ;ayamh wﬁdhmwwxhsaﬂheaga'ﬂﬂﬁecbteqﬁbdwidcgmt éhdxanone
3.24m, rred at

Foomt ersaeR RRCed i B RC RIS frca WIS NiARE ARRa B e SRl L0

pour ed iw#e Thedtewamgponndiive a&qndebaas y&:U@yveJrang/a@l whishwas mikedin BDﬁér(ZS rab,l difi ed

to pH 4 ts were

dri gd ovég?tzlpm%%%fh rfligf { %?@ggg %gte%%g‘rzﬁée%‘ﬁg‘\%guye nil%éﬁ{‘?a escorrpound

was af f Qﬁ@eﬂata@matcylewtewfm%ﬁﬂg@dovab thephouzdl anersicqri Begrdction wROShd a¢@fe,nl., 268. 2

mnd) w ft)rb“rc@%g)a&fngglvcr 5585, BraidPadd &{gala)ao@;z%;nﬁo?dc& eIl %ﬁuc% g0l ). The

mxture was stirre room t enper at and was t OUI‘Ed onto

i ce.10Extdagcaringnoihi Giromatpayapha ertibice g¢l (Tbhdxengesthylngetete.rioagy) Hiegkdad
filtrati %Pap&ﬁclﬂ ﬁé(@&%ﬂ&é %l?d '3?4%%9211}?&{/& @(%%ﬂﬁ?%ﬂé“}?ﬁﬁ a@ Ea s a 10dark

or ange ol r onat exane- e el uant)
y| el ded t¥6ed t]rBEélzcldﬁﬁo‘l}r(dl, HY), ap8 (df]F:ZWPHZt @{)52)63 @, 23, 1144- 1997((m4%H) MS NMR (300

br, 1H), 7.56 (d, J=8.5 Hz, 1H), 6.43 (m 1H), 6.28
(d 3= 2&4:%5)”’/%3)]3%1%% (s, |2-|)I—|), 1.44§1.87 (m 10 H).H)wrs(Da+§ mz:t,% ( MeH) .

15 Example 16B

7-hydroxyspir oman-2.1"- hexan]-4-one O-methyl oxim

The product from Example 16A (479 mg, 2.06 mmol), methoxylamine hydrochloride (275

mg, 3.29 mmol), and pyridine (0.36 mL, 4.45 mmol) wete stitred in methanol (5 mL) at room
temperature overnight. After this time, the solvent was evaporated ## vacuo, and the residue was

20  taken up in ethyl acetate and washed with 1N HCl and brine. The organic solution was dried over
Na28O4 and was evaporated iz vacwo. Chromatography on silica gel (4:1 hexane-ethyl acetate, eluant)
afforded the title compound as a colorless oil, 524 mg 97%). 'H NMR (300 MHz, DMSO-4;) &
9.79 (br, 1H), 7.54 (d, J=8.8 Hz, 1H), 6.35 (m, 1H), 6.22 (m, 1H), 3.84 (s, 3H), 2.68 (s, 2H), 1.25-1.79
(m, 10H). MS (DCI*) m/% 262 (M+H).

25

Example 16C

/-methoxyspiro[chroman-2.1'-cyclohexan]-4-amine
The product from 16B (0.169 g, 0.647 mmol) was stirred with Mel (0.080 mL, 1.3 mmol)

and K>COs; (0.267 g, 1.93 mmol) in acetone (2 mL) at 65 C overnight. The solvent was evaporated
30  and the residue was dissolved in ethyl acetate, washed with water then with brine, and then dried

(Naz80y4) and concentrated. The ctude 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.

35 Example 16D
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15Exanple_11 7-h roiro [chroman-2.1 '-cvcl ohexanl -4-one O-nethyl oxime The
product from Exanple 16A (479 ng, 2.06 mmol ), nethoxylam ne hydrochl ori de
(275 mg, 3.29.mmol), and pyridine (0.36 nm., 4.45 mmol) were stirred in

met hanol (5 nL) at roomtenperature overnight. After this tinme, the solvent
was evaporated in vacua, and the residue was 20taken up in ethyl acetate
and washed with 1NHCI and brine. The organic solution was dried over NaaSat
and was evaporat ed in vacuo. 4:1 hexane- et hyl
acetate, el uant )=(Grfndeepd-vh : il G TESS<0i |, 524 ny
(979 . 1H NVRr{e3osiubddr ExIhROr (ﬂﬁﬁ)lﬁ g@wz&nfrbd wlt}ﬂ-dh& proaudséf EﬂmpllZI& (BZHZ 11-1),

To1-1) | AU i SRR e B SEal et 2 R AP RIGRARIEA ant ne

The pr oduaeh tdnipeamt&B: (6. A&& this tifde, Be/miRtEd Was dihigedstithrH €0 The plecipede th@s 080 ni,
1.3 I , et.ane

over %h@oma?%s SOf§ vteedgl y ﬁ\%/\t/aaé:l 0‘3 dai?l“if c%dn(g"ﬁ‘ﬁ"éndrme%”ih u%%éﬁ di sSorf%ved in
et hyl acetqet @jth WWahUOK RS whi @T5 hielh Thietnlixdareivaestirad at rodre rengheheet HiNa2SO4)

and concen de, mat er.i al ve ( ) and
shaken Vc\llll { d %ac? qtate%wﬁ}l} ?{28 ?BCOPIC 1tatc w §silgi(§lg ?%61 ageta}tc? atgﬁs\g%gﬁc:dghth vé,t[f;%t
m Xt ur e anddrifig, httde:ir@d(l‘aam‘iﬂbwpmta@d t¢ gsvgiwarOQJcﬂ_@Bt tgp wofid (0Ir2é9 g0dde am ne as a

EE'EX”.V’S ortinps B9 3o BT MR IBLR S oA, A3 2B R Puiiin: -

cly)cl ohesxa el -7@1;(1111) H)ER0TTHE )y codué, i1 Hpfo. SExcanm{)ea 1%@, (10, &%(ng)H)Nam stirred
vm th t he 1 , mml ) and
dii sopro %F@"?h %‘ﬁ ne ?g%@(m %Zl%oﬁ/@ég%lﬁoﬂf/%wpz m_ N, N- di met hyl f or mam de at

roomtenperature for 1 h. After this time, the mxture was diluted with
H20. The precipitate thus 5forned ya, qo7lected by filtration, dissolved in
met hanol (2 nl) and tetrahydrofuran% and treat ed vmth 1IN aq NaCH
(0.75 mL, 0.75 miglt ol Ayl Be(t aneqt wei-28-piperidinek-epweeaat ure for 3 h,
and grecipitated with 1120 The preC| p| tate was di ssol ved in ethyl acetate,
and washed with water, and brine, and dried (Na2SO»4) and evaporated to give
the product as a tan sol i d (0. 219%&@91_521@ mml 83% . 1H NWR (300 MHz,
DVSO-4) 6 ppm 13.01 (br g3y BBmhS2 4] . (br s, 1H), 107.68 (d,
1H), 7.21 (m_2H), 7.07 _ T 51 (dd, 1H), 6.35 (d, 1H),
4.92 (m 1H),Ths tiq cqmapound-was prcraxz@us(negdhc Arpedurg psglescriberd ip fpampe§ A, Vs ( ESP)
tiilt 4OSZb%tu(uV%‘H)ncthzl -4-piperidone for cyclohexanone. 1Nﬁ%@m{zlﬁMSMJaﬁ7W@am 4- -

-thr nmy_11eW
20 " 7J=7.9,1.7 Hz; 1H), 756 (m, 1H), 7.00-7.05 (m, 2H), 2.79 (s, 2H), 2.45 (m, 1H), 2.23-2.37 (m, 3H),

2.18 (s, 3H), 1.83-1.93 (m, 2H), 1.65-1.77 (m, 2H). MS (DCI*) /% 232 (M~+H).

Example 17B
1’-methylspiro[chroman-2.4’-piperidin]-4-amine

25 The title compound was prepared using the procedure as described in Example 1B,
substituting Example 17A for Example 1A. 'H NMR (300 MHz, DMSO-ds) 8 7.52 (d, J=7.5 Hz,
1H), 7.06 (m, 1H), 6.84 (td; J=7.5, 1.1 Hz; 1H), 6.70 (dd; J=8.2, 1.0 Hz; 1H), 3.85 (m, 1H), 2.35-2.55
(m, 2H), 2.18 (s, 3H), 2.16 (m, 1H), 1.99-2.05 (m, 2H), 1.47-1.72 (m, 5H). MS (DCI*) m/g 233
M+H).

30

Example 17C
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15 Exanple 17A'-mt hromn 2 -4 n T elle The title
conpound was prepared using the procedure as described in Exanple 1A,
substituting 1-nmethyl -4-piperidone for cycl ohexanone. 3 NVR (300 Mz,
DVSO- d6) 67.72 (dd; 20J=7.9, 1.7 Hz; 11-1), 7.56 (m 1H), 7.00-7.05 (m
2H), 2.79 (s, 2H), 2.45 (m 11-1), 2.23-2.37 (m 3H), 2.18 (s, 3H),
1.83-1.93 (m 2H), 1.65-1.77 (m 21-1). M5 (Dcp) Nilt 232 (MrH). Exanple
17B 1' -met hyl spiro[ chtornan-14'-piperidin 4- am 25The tjde conpound
was prepared¥%§ HHGCRaugsy “@é@ffﬁ?rﬁd‘éfg’gdl&%?ﬁe%’éﬁmﬁ“&éld‘b 1(Jsubstituting
Exanpl e sibsAnting EfaxpalB fokAxankple NIRMHeZHAe Midpou hiMpiARgn Mﬁ%oﬁdurth]:??. 5 Hz,
1H), 7.06 .(m. 11 1), 6.84 (td; J=7.5,1.1 Hz; 1H), 6.70 (dd; J=8.2, 1.0 Hz;
1H), 3. 8’&“{’ “H), 2.35-2.55

5 Example 17D

The title compound was prepared using the procedure as described in Example 1D,
substituting Example 17C for Example 1C. 'H NMR (300 MHz, DMSO-4) $ 13.02 (br, 1H), 8.73
(s, 1H), 8.07 (s, 1H), 7.68 (d, J=7.5 Hz, 1H), 7.14-7.33 (m, 3H), 7.08 (d, J=8.1 Hz, 1H), 6.91 (t, J]=7.5
10  Hz, 1H), 6.77-6.82 (m, 2H), 5.01 (m, 1H), 2.56 (m, 2H), 2.38 (m, 2H), 2.22 (m, 1H), 2.20 (s, 3H),
1.63-1.81 (m, SH). MS (ESI*) #/% 392 M+H), 414 M+Na).

Example 18

15
Example 18A

2°,3°,56’-tetrahydrospiro[chroman-2,4’-pyran]-4-on
The title compound was prepared using the procedure as described in Example 1A,
substituting tetrahydro-4H-pyran-4-one for cyclohexanone. ! NMR (300 MHz, DMSO-4;) 8 7.71
20  (dd;]=7.8,1.7 Hz; 1H), 7.58 (m, 1H), 7.02-7.10 (m, 2H), 3.63-3.73 (m, 4H), 2.85 (s, 2H), 1.70-1.87
(m, 4H). MS (DCI¥) 7/% 219 (M+H), 236 (M+NH,).

Example 18B

2°,3°.5",6’-tetrahydrospiro[chroman-2,4’-pyran]-4-amine
25 The title compound was prepared using the procedure as described in Example 1B,

substituting Example 18A for Example 1A. 'H NMR (300 MHz, DMSO-dy) 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*) m/% 220 (M+H).

30

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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(m 2H), 2.18 (s, 3H, 2.16 (m 1H), 1.99-2.05 (m 2H), 1.47-1.72 (m 5H).
M5 pal ar/z 233 (1V1i+14). 30 Exanple 17C 1 '-mth .ir. hr.m.A 4 n -4 1H
inl a a The title conpound was prepared using the procedure as
described in Exanple 1C, substituting Exanple 17B for Exanple 1B. The crude
conmpound was then used wi thout further purification. 5Exanple_1212

1- (1H i ndazol -4-y1)-3-(11- et hyl spiro[ chroman- 2. 4' - pi pericline]-4-yBurea
The title conmpound was prepared using the procedure as described in Exanple
1D, substituting Exanple 17C for Exanple 1C. 1H NWVR (300 MHz, DMSO- d6)
613.02 (br, 111), 8.73 (s, 1FD 8 Zn@ﬁ,&ﬂ , 7.68 (d, J=7.5 Hz, 11-1),
7.14-7.33 (m ){7§ ) : ( J?ﬁlOHz, 11-1),
6.77-6.82 (m 2f %3 $1 3R 25 22 (m 1 H),
2.20 (s, 3H), Th]:tﬂaecin;&imc(ms il)sd ud\uﬁ t(lcasagedm:bs c&@c&béthEb@mpldm, (Mt+Na) .

T e PRt S B R R B S
;i - sa_eb (s, 1H), 8.08h& J+0.11H2 qcanwgsa?@l JMBSHBrlﬂEpa?rﬁﬁd ST ngztﬂm mmmdmr?{)as

Cyol ohexalidd o1 TRyR s Nen Loneehfh I5 5 o Mo RO ) 39 Gn . 111
7.58 (m2.2BHn, 2, 020-T84eh, ¢H). MHESI3#B3378.(MIH|#p1 MHINa)2. 85 (s, 211).
1.70-1.87

Example 19

10

Example 19A
7-fluoro-2',3',5"6'-tetrahydrospiro[chroman-2 4'-pyran}-4-one

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

15 substituting tetrahydro-4H-pyran-4-one for cyclohexanone and 4’-fluoro-2’hydroxyacetophenone for
2’-hydroxyacetophenone. ! NMR (300 MHz, DMSO-d;) 0 ppm 7.80 (dd, J=8.81, 6.78 Hz, 1H),
6.87-7.01 (m, 2H), 3.62-3.74 (m, 4H), 2.86 (s, 2H), 1.73-1.86 (m, 4H). MS (DCI*) =/ 237 M+H),
254 (M+NH,).

20 Example 19B
7-fluoro-2',3",5',6" tetrahydrospiro[chroman-2,4'-pyran]-4-amine
The title compound was prepared using the procedure as described in Example 1B,
substituting Example 19A for Example 1A. 'H NMR (300 MHz, DMSO-ds) & ppm 7.56 (t, J=7.80
Hz, 1H), 6.69 (td, J=8.65, 2.71 Hz, 1H), 6.58 (dd, J=10.85, 2.71 Hz, 1H), 3.80-3.87 (m, 1H), 3.64-
25  3.78 (m, 2H), 3.55-3.63 (m, 2H), 2.04-2.14 (m, 1H), 1.98 (m, 1H), 1.67-1.77 (m, 2H), 1.60-1.65 (m,
2H). MS (DCI*) m/¢ 238 (M+H), 255 (M+NHo,).

30 catboxylate

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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(m 411). M5 (DCP) mt 219 (M+H), 236 (MtNH4). Exanpl e 18B

2'.3'3 _6'-tetrahydrospiro[chroman-2.4'-pyran]4-amne 25The title conpound
was prepared using the procedure as described in Exanple 1B, substituting
Exanpl e 18A for Exanmple IA. 1H NWR (300 WMHz, DVSO d6) 67.53 (d, J=7.5 Hz,
1H, 7.08 (m IH, 6.85 (td; J=7.5,1.4 Hz; 111), 6.75 (dd; J=8.1, 1.0 Hz;
111), 3.87 (m 1H), 3.56-3.82 (m 414), 2.10 (m 1H, 1.76 (m 1H),
1.50-1.69 (m 4H). M5 (DCP) mit 2@0“{&22 The title conpound was
prepared using the pr ocedure as d in Exarrpl e 1C, substituting
Exanpl e 18B f-gridoxasp|ses'-ide i ) i | b e gk

further purifjcation | ) |

tra_i0 4,y. 1)+h§ UE%CO\?‘]E’OE’EL %ﬁﬁrpff:p?'fcgumg déerpmcedurﬁ?s (%SG?RC& 't ?f“fmep lcc1oDrfpound was

pr epar edubisihRes ERgp R:ﬁ@@@&lﬂx@mﬂ&@'e@ﬂﬁ dMHEwsd) &5@ mIA3 D& 1) | ng
Exampl e 18C for Exanple 1C. 1H NAIR (300 'DVBO- d g13 Ol(br 111),

8. 739('s,8 14y 1HB8OR (5 ?}(*5(377f)(mziH>1F1§‘17?f7 @8”({2171714?6@@ TPRd, B2 (d,

J74H2Hzl)5811?,%6 D&, by, 34586 nd 22 2Db-23) (m GHEA- 6. 95 (m

21 N 67911% 69 sén H? 0%@'@69?2& %é 6( 2%2(m24 H§228(m

1. 7891 Béém(‘}ﬁ) M%ESIW/@ PV e 11), 401 (M+Na). Exanple |9

101(7f|uoro 2'. 3 5

6' -tetrahydrospi rokhronan 2,4 -pyran] -4-y1)-3-(1H i ndazol -4-yQurea Exanple

7-flat3L5Y-t trAm n The ti de conp@%ﬁ%icvés prepared using the procedure as

desdoi bedii :: Alaspibsdhirdohidnl 240 p§r@t] 14 a8 BT -Gredivt- 11Y-indi-olt4-Gieeal OF

| oh and 4 -fI ¥ t oph
S s oy o it Bl st Rt P osoRh B Ecaﬁﬂ#*fa%‘tdd 3=8. 81,
6.78 HZ,suBshDunngﬁE;&ZmYe 101 fémXa%Il)relb 1131\@@{@0(7 M}(anMSd)l&)Sf%n&ﬁw((s,,lH?l 1),
1.73-1.86 (m g (1 ? 20Exanpl e 19B
7-f1 uor &9'G, éH) 08872 {n F%H;?éﬁé%ﬁ%r%{)acwﬁ ri‘élrﬁm’zl%ﬁﬁf’r%{]n FDapdhe 1),

4.00 (s, 3H), 3.71-3.79 (m, 2H), 3.61-3.69 (m, 2H), 2.23-2.31 (m, 1 H), 1.69-1.84 (m, SH).

15

20 The title compound was obtained as a by-product in the preparation of Example 20. 'H
NMR (300 MHz, DMSO-ds) & ppm 8.55-8.59 (m, 1H), 8.21 (s, 1H), 7.45-7.49 (m, 1H), 7.29-7.36 (m,
1H), 7.08-7.18 (m, 2H), 6.64-6.81 (m, 3H), 5.01 (s, 1H), 4.16 (s, 3H), 3.69-3.79 (m, 2H), 3.61-3.67 (m,
2H), 2.26 (m, 1H), 1.69-1.84 (m, 5H). MS (ESI*) »/z 411 M+H), 433 (M+Na).

25

Biological Activity

In Vitro 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 Laboratoties, Inc. (Logan, Utah). Dulbecco’s phosphate-

30  buffered saline (D-PBS)(with 1 mg/mL glucose and 3.6 mg/| 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-ox0-3H-xanthen-9-yl]-2-[2-[2-[bis[2-
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The title conmpound was prepared using the procedure as described in Exanple
1B, substituting Exanple 19A for Exanple 1A 1H NWR (300 WMHz, DMb0-d6) 5
ppm 7.56 *(t, J=7.80 Hz, 1H), 6.69 (td, J=8.65, 2.71 Hz, 1H), 6.58 (dd,
J=10.85, 2.71 Hz, 114), 3.80-3.87 (m 111), 3.64- 253.78 (m 2H), 3.55-3.63
(m 2H), 2.04-2.14 (m 111), 1.98 (m 1H), 1.67-1.77 (m 211), 1.60-1.65
(m 211). Ms (DCI+) nilz 238 (IVH—|) 255 (MENH4) . Exanpl e 19Q car boxyl at e

The tide_co r epar ed us t he ce scrlb arrple
16 subslFRIPPI St e baar el e o s horebecr e Lo Pt Dt non
used w thaxyﬁthfrlpglfzchﬁj' (aq@tfox§)medhiliefer) was purchased from Molecular Probes (Eugcnc OR). Exarrpl e
L9 1 D | ndazurea.The tjde conpound was
pr epar ed %ﬁ\@g St th%@%‘&ﬂ&%ﬁé“&%“)ﬂ%%?? %té‘gty TR étﬁ?)sf%ptff)_,pogﬁ’ﬁ?ﬁc ifi ng
Exanpl e 9God RT-EXR) fphchuli@n schid ibivRné B@{L)AMHNA spyiEed BloQloBedpPald Bled) CTAf br, 1H)
5 8.7

1H) . 8 08 1H) . 7..65- 31.7..3
7.177. g%i“ér%m“ﬁ-%isjg,“eés.s‘*&ﬁ“‘@offg el g ‘(’3%16“‘“ t%iﬁn%‘d@fc% t°(‘H%ﬂ$]b@l§d 01 (s,
1H), 3.6@qBn82 (Hayps @H)Paid 8% 20B2I562000) TBA sedlijng tRBAPCR prbdyctsBidye subcl@@d 1. 84
4 L 419
o (71 nchipD gt &pdiont MNPt MR ea QIR Besosdt 3 oty
| - | H i ndmeghatar-redginyy @gsop, Perkin-ElmeiTiygplitd BleStgmlpound) and s qukmfelmedARPQMg t he

ggociau [ Bios glg@mael ?%%NR 5@@&%& ﬁodcﬁz«ig% deEé'i gcrEé%ml& 51%91@5 " eEsXsa"p'7§

(m 10H) | enpodigy thre BVR1Y (ONA mxr)transfcc@m?!w@ﬂ{ymto m)l 1@um@z@tr@ﬂtomeﬂawqg) 5.01

(S, 1H) .14 on@an(l§@TM3FQr:t[y -efshf Houss aftdr éz{&fegjlabnthcsnc@ll‘x h-R8sthdNcel Fkre sacc%% 2.31 (m
1H, 1.69-1.84 (m 5I1 15 Exanmple_ 2horran22mt | -2Hinur a

20The ti wxltlegrg‘@mpmdmdl oma@mmgﬁ@ﬂ mga/dmldécnauduy@mco BRE). Supvididpengividpheobinicon of

Exanpl e v%ere 1sg'1ated and screened for VR1 receptor activity. Cells expressing recombinant homomeric VR1
receptors were maintained at 37 °C in D-MEM containing 4 mM L-glutamine, 300 pg/mL G418

15  (Cal-biochem) and 10% fetal bovine serum under 2 humidified 5% CO: atmosphere.

The functional activity of compounds at the VR1 receptor was determined with a Ca?* influx

assay and measurement of intracellular Ca2+ levels ([Ca2*]i). All compounds were tested over an 11-
point half-log concentration range. Compound solutions were prepared in D-PBS (4x final
concentration), and diluted serially across 96-well v-bottom tissue culture plates using a Biomek 2000

20 robotic automation workstation (Beckman-Coulter, Inc., Fullerton, CA). A 0.2 uM solution of the
VRI1 agonist capsaicin was also prepared in D-PBS. The fluorescent Ca2+ chelating dye fluo-4 was
used as an indicator of the relative levels of [Ca2*]i in 2 96-well format using a Fluorescence Imaging
Plate Reader (FLIPR)(Molecular Devices, Sunnyvale, CA). Cells were grown to confluency in 96-
well black-walled tissue culture plates. Then, prior to the assay, the cells were loaded with 100 uL.

25  per well of fluo-4 AM (2 puM, in D-PBS) for 1-2 hours at 23 °C. Washing of the cells was performed
to remove extracellular fluo-4 AM (2 x 1 mL D-PBS per well), and afterward, the cells were placed in

the reading chamber of the FLIPR instrument. 50 pL of the compound solutions were added to the
cells at the 10 second time mark of the experimental run. Then, after a 3 minute time delay, 50 UL of
the capsaicin solution was added at the 190 second time mark (0.05 UM final concentration)(final

30 volume = 200 pL) to challenge the VR1 receptor. Time length of the experimental run was 240
seconds. Fluorescence readings were made at 1 to 5 second intetvals over the course of the
experimental run. The peak increase in relative fluorescence units (minus baseline) was calculated

from the 190 second time mark to the end of the expetimental run, and expressed as a percentage of
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NVR (300 MHz, DMSO-d6) 8 ppm 8.55-8.59 (m 1H), 8.21 (s, 1H), 7.45-7.49 (m
111), 7.29-7.36 (in, 1H, 7.08-7.18 (m 2H), 6.64-6.81 (m 3H), 5.01 (s,
1H), 4.16 (s, 311), 3.69-3.79 (m 2H), 3.61-3.67 (m 214), 226 (m111),
1.69-1.84 (m 5H. M5 (EST+) /Jilt 411 (M+H), 433 (MtNa). 25 Bi ol ogi cal
Activity In Vitro Data -Determ nation of Inhibition Potencies Dulbecco's
nodi fi ed Eagle nedium (D-MEM (wWith 4.5 ng/nL glucose) and fetal bovine
serum were obtained from Hycl one Laboratories, Inc. (Logan, Uah).

Dul beccohs0.PHed sisticn (QOlirtepesd Sedvé-fre of e RRSY (rapdlted Bsiﬂaﬁ four-ganstrs e and

3.6 ng/ 1 . | . | ut.a n B, and

Li popgcgi%m&ﬁ%%roglngﬁ ghﬁ%%”%@@fﬁ%g efc nC)F OSF%IEDI@ n%ldglFand NY) .
A18 sulvklatsevapaslcebedi ned from Cal bi ochem Novabi ochem Corp. (San Di ego,

CA). Capsaici - - rom

S )grm AIP o Chﬁlc ginﬁg(%g{w&f Ifl%!;ﬁfcggut ¥, mgl\uﬁg?&ﬂﬂ& BEnc B8 LA NGk

(N- 14- [ Gédcproeiuptypely |VRe} fwepyn]rwahTCssluddeuﬂﬁ@i MY e fedibly lowen kiath 8.6 UL, yiible 2- 1242- |
bi sp-

[ (acet yIrssésrheleriabep]0-120Nbxpd mistiPteeribioss Sundd WM-phenoxy] et hoxy] phenyl ] - N424(
acetylo X acetyl oxy) met hyl ester) was

pur c%asgx ryr%? L egél gaRrSX Irro Jg}sé glre’(ﬁfgccﬁ OR) . yTheyZ:DNAsyf or the) human VR1

r ecept or vvereEﬁPSf@PfaltSe’GfddgﬂfPWétoséOQmhgeiﬁlléﬁlag@-wsmg@ﬂeﬂaﬁm reaction
(RT- PCR)HM rmﬁwagmgé@' L35 §' &Sk Ve pRR b YivATERNALRHURR 408 o8 Vi aqathe&h (Pal o
Atao, 5usi n esi gned sarroundi ng the initiation and

ter r%Onat teyARtEE a’?‘&@ﬁtW‘@afPo 9d e pailsble s lagie dllerredmepraye sertrmed . Pai n
88:  205-#dfy th @0 ycle. TRBinTAB SielrddAOmG NI (R RpASIHISlLEpsWE T @mik BLhoRRd 1 nto

pCl neo rramml i an expression vector (Pronmega) and fully. sequenced usi ng
f 1 uor esc@8iftal WPEsddR AR TEPGINCREReAE F2Y Pt ‘§‘?ﬁ‘m@éihk‘1f‘lﬁf‘ﬁPWé‘$ A SPPPEPnf osyst ens
Di vi si onje @&péingenPeA1KinRnaEhRekin %@Eﬂp@ﬂmﬁk i&&ﬂe@ew&v&) airovdd By A;al\iAceenuencer or

Model net nal yz eSSI 10enco t he, h

were tr :];i'irj?g %ﬁmﬁf ﬁaffl?}%/taggml ‘E"Gmf ﬁﬁﬂ’?ﬁgﬁi gﬁﬂﬁms%ﬁc\g@ si ng

Li pabecti@miraed b Mmﬁﬁ@m&gﬁzgﬁs\ft(fﬁﬂﬁtﬁﬁhb Qﬂamﬁllri]lqﬁrg él yperalg cmrl] 500
neonyci n- ant cells.were se

0T R PGB B BRIV SO RHG Pt RH AT LB EC kel 2ol at ed
and scrgen gg)fflt@rthc\@lltd} SGHRE S theAGht Mhdphw 4%&&@710@ RS sid me&reprwaiaégaaat
homoneri c receptors were nmaintained at 37 Cin D MEM containing 4 nv
L- gl ut arfiadoldggere ggﬁsmcd g diffecal sroipe efraty) Tha FdPsa oot fdeeaingd dbosch en §6r um
under  a Jap g iR, 5&%%uﬁ& RRSPRE&ivo activity had RS T:bFGdsd @5@&00%{01% ty of

conmpounds at the VRL receptor was determned with a Ca2+ influx assay and
meaglr enent  ofhejimprrgaEd invive detedenanyisates (hpt@znpp@ndse@ﬁ the praseninds wer e

tested Bﬁi 'J‘tth i d sol utions

wer e prg%‘ge[mel ia}rlltlag} f%#ﬁeh‘%ﬁoﬁégﬂgagg sre l lnr)ré%gg @?PH?&% serially

acr oss Femaetivityy ahdtitinary incoatirengel t ur e pI at es usi ng a Bi omek 2000 20robotic
aut omati on workstati on (Beckman-Coulter, Inc., Fullerton, CA). A 0.2 !AM
solution of the VRl agoni st capsaicin was al so prepared in D PBS. The
fluorescent Ca2+ chel adng dye fluo-4 was used as an indicator of the
relative levels of [Ca2li in a 96-well format using a Fluorescence | mging
Pl aé€ Reader (ELIPR) (Ml ecul ar Devices, Sunnyvale, CA). Cells were grown to
confluency in 96- well black-walled tissue culture plates. Then, prior to
the assay, the cells were |loaded with 100 1.1.L 25per well of fluo-4 AM (2
taM in D-PBS) for 1-2 hours at 23 C. Washing of the cells was performed to
remove extracellular fluo-4 AM(2 x 1 nL D-PBS per well), and afterward,
the cells were placed in the reading chanber of the FL1PR instrunment. 50 gL
of the compound solutions were added to the
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cells at the 10 second tinme mark of the experinental run. Then, after a 3
mnute tine delay, 50 | A of the capsaicin solution was added at the 190
second time mark (0.05 plvl final concentration)(final 30volune = 200 IIL)
to challenge the VRL receptor. Tinme length of the experinental run was 240
seconds. Fluorescence readings were nade at 1 to 5 second intervals over
the course of the experinental run. The peak increase in relative

fl uorescenc%ﬂ%&(m n&s< basel i ne) was calculated fromthe 190 second time
mark to WHE MK perimental run, and expressed as a percentage of
the 0.03, itt|AMonfRRRAchHfGARNTY, 8} d pHESRANSAly a it ik lrRodRle, dif flat a were
sol ved using a four-paraneter |0ogi S?I c HIl equation in GaphPad Prisn(r)

( G aphPR&PISHs pafeerbinpips theragbwhpieigo, CA), and | C50 val ues were cal cul at ed.
The conpounds of the present invegkiagqibwere found to be antagonists of the
vani |l oid 5receptor subtype 1X ) receptor aMth [ Csos [ower than 1 gM
preferably lower than 0 5 pi M\ nor r eker Q\k ss than 0.1 AM and nost
preferably less than 0 1 &.14\413% - Det@fmination of

Ant i noci ceptive Effect

129J mice Qackson Laborat ori eR?
were kept in a vivarium nmaintgifed th a 12 hour 10alternating
|l ight-dark cycle with food and wat e® avail able ad |ibitum Al experinents
were perfornmed during the light cycl Animal s were randomy divided into
separate groups of 10 m ce each. Each 'animal was used in one experinent
only and was %S #crER R Bet (@REID & o loy—EBI'ROWGIE R HE)conpl et i on of the
experiment. Alljankgpk, handling and experinental procedures were approved
by an 1 ACUC Comm ttee. The Conplete Freund' s Adjuvant-induced Ther nmal
Hyper al gesi a %(ChA t &ssay described 15 in Pircio et al. Eur Ph

rn_j _alolt_Vsalabix)2 _pages 207-215 (1975). Chronic inflammtory

hyper al gesi a was induced in one group of rats followi ng the injection of
conpl ete FreldAd S NEuFant (CFA, 50% 150 jul) into the plantar surface of

the right hi raMRAE: BRULEUREMS ardiBdch@REAR BydrddRal B, hilpeh, &8 Rad:yt hr eshol ds
wer e measureq%ai n FRQ,ree i fferent gr(Pu s of 2rs(jits. ag(g‘ePZEDBO, W‘%’ﬁ‘ l(;Iet erm ned
based on t he ‘or8f Radfteif é’f?‘H‘F‘fc&ﬁ?C‘%cBg“r‘?ﬁﬁbm P8 PO Yactivity
had an ED500fR=ks¢gaogdapdikyh BodyHRY, kgO)@Adh e: i0100Ryy 0 and in vivo data
denonstrat es t hat ,conpounds,

f the present inventiqgn antagonize.the. VR

receptor and APSHEFTIOFdY m??&%?ﬁ“f’(dry it hﬁ?%@éﬁb%ﬁé&@f VTR VA AT
uri nary therngybaiiyl ané migchete®aryl MBIAT of Be Bktébividilkyll He indépcpddmppunsdbsiaddrog f or mul a
(1), or I Lca bl al r |t r.odrug, or
a conbi Ra s?tlg%dtq’% g??ﬁ? ,%r %%?%%%%%%ﬁﬂﬁy Seggcfcg %8%%%?%6&8?9@% & a&yl?
- ( CR1aRbhlpgeqi alkoxpnd-bploRk R b) p- G -C(RiaRi b)-; mis 1, 2, 3 or 4;

A;is N or CR3;

Az is N or CR%;

Az is N or CRS;

A4 is N or CR; provided that only one or two of Ay, Az, As and A4 can be N;

Ayei ghing 20-25 g. Mce

R3, R4, R5 and Ré are each independently selected from the group consisting of , hydrogen,
alkyl, alkenyl, alkynyl, haloalkyl, halogen, -CN, -NO3, -OH, alkoxy, haloalkoxy, -ORg, ,
-O-(CR1R™)¢-Rg, -N(Ra)(Rs), -C(O)Rz, -C(O)N(R4)(Rs), -C(O)ORB, -S(Rs), -S(O)Rs, -S(O)2Rs,
-S(0)2N(R»)([Rs), Re and —(CR12R1b)-Rg;

qis 1,2,3,4,5 ot 6;

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

Rs at each occurrence is independently hydrogen, alkyl, alkenyl, haloalkyl, Rg or —
(CR12R™)4-RE,
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nis 1,2 or 3; pis10r2 G is 0 NRx), or S Ra and R b, at each
occurrence, are independently hydrogen, alkyl, hal ogen, or hal oal kyl; R26
and R2b, at each occurrence, are independently hydrogen, alkyl, hal ogen, or
hal oal kyl ; Rx is hydrogen, alkyl, haloal kyl, RY, -C(0)Oal kyl, or -C(0)OR;
RY at each occurrence is independently aryl al kyl or heteroaryl al kyl ;
wherein the aryl m)l ety of the arylalkyl and the heteroaryl noiety of the
het er oar yl al ké i ndependent|y unsubstituted or substl t#f@ gy V\fl th 1, 2, 3
or 4 subst it ubHES PEBFERA drindeperdents e magomlisier PireligRugBdespriepdseigedor

al kyl, habBgenrouwlck@kingdidydraligadykiydikeng) hete&cwconet&&%yl mﬁﬂarylﬁwﬁ&c@feaéﬂm A3d| S
r,ov Az, A3 an

N or CR5: A4 i r . I at. o one, qr two, of

A4 can be ‘N‘nchen‘g\éngﬁ?%‘ﬁ%ﬁ?lgﬁgr%\’?? “F%cp 1233)/ % 4s l&?éﬁéﬁﬁ%@ﬁftf"gl IBlﬂg’ct ed from
th hle gr ougroqBsising BEAIGT, halbWAGH, Baegen, oab,kgN, -Ne k€1, lalko: M;ua&cﬂbxyhhgizoal kyl ,

al ogen, a

- N( RgA) ( R&w“@)ﬁﬁﬁyﬁ%%@é@ﬁ%’&(@@‘ﬂ%@%{a ﬂ@%@ ‘Pe% - 5(0) RB - S(0) 2RB,
S( 0) 2N( RNEB))C(BPabipid GQERFGR)4iyD -GRE) OH, HCE0)Dalky, -CIO)NH:, E(@NB)@IRA, at each
oo ene oS eONASOINYE 3981, e oS ke o sy 2L
- (CRI aRi b) g- RE -S-, -S(0), S(O)REOatN@é)ChrfﬁiBhRW’)ence is i ndependent ly a
nonocyclic org en eng Bc ed. f Hh ., group

consi sting of 5%/%%6%15 371?(&1“& c’%l%l(?%é (Faﬁi%)ett(é 5 k g }g?%l)‘ngyl and aw ;
wher ei n each IQESr@@ﬁ@b@%@nﬁ@&&ﬁh%@ﬁ(@m@ﬂor substl tuted with 1, 2, 3

or 4 substi tumggRs%%g&qdeﬁlgpmd;%&&r Up,gonsi sting of al kyl, hal oal kyI ,
hal ogen, oxo, - , oaI koxy, -NH2, N(H) (alkyl),

CN(al kyl )2, - Riisg)epropwslisaribicyclisging Wm)fct:‘(rom&relgwup coqq(sm)gqf@y@alkléyl

N(al kyl )%Q:)]Q‘ﬁ}rlk%'tero c@(,gétyoarylgﬁ(oaﬁll \lﬂ}{cjrem &bl 2} Qkhie c&é&wgﬁiulﬁydmted' &( 0) NH2,
-C(0) N(H) (al kyl') c(V (al kyl) v, Ts(bYa . -S(0) 2al kyl |

- S(0) 2N( %mtcdsrléalz?«n(w 4(salPSRvF9ts %ﬁ?ere éorpd)c |CngﬁrS)lf18 OfY’X? alkylhaloallegly 0 |
-S(0) 2, hddsgen, IN()BYQN O m@éxlal 13RI xy; h xy&ylhmzog\ﬂn)(alﬁgh)kﬂ(ﬂkﬁ% kenyl,
S Rk %@Wﬂ_ﬁ? GOk, C(O)NHz,e’EEx(i)N(m(a)lkYD FEtoNaigs, Syt O N M-z or

—S(O)alkyl -$(O)2alkyl, -S(O)2N(H)z, -S(O):N(H)(alkyl), -S(O):N(alkyl)z, Rg, and ~(CR1R15)-Rg.

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

Aris N;

Azis CR%

As is CR5;

A4is CRS;and

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

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

Ay is CR3;

Azis N;

As is CR3;

A4 is CRS; and

R3, R3 and RS ate as defined in claim 1.
4. The compound of claim 1 wherein
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Re and Rh are independently hydrogen or al kyl; and Z is a nonocyclic
or bicyclic ring selected fromthe group consisting of cycl oal kyl,
cycl oal kenyl , heterocycle, heteroaryl and aryl; wherein each Z is

i ndependent|y unsubstituted or substituted with 1, 2, 3 or 4 substituents
selected fromthe group consisting of oxo, alkyl, haloal kyl, hal ogen, -NO2,
-CN, -0OH, al koxy, hal oal koxy, hydroxyal kyl, -NH2, -N(H)(alkyl), -N(al kyl)z,
C(O)alkyjr{ -C(0)0H, -C(0)O0alkyl, -C(0)NH2, -C(0)N(H) (al kyl),

C(0)N(a ksy‘l 2, -S(alkyl), S(0)alkyl, -S(0)2alkyl, -S(0)2N(H)2,
-S(O)2N(kl,)1éaRkyI), -S(0)2N(al kyl )2, RE, and -(CRIaRl h)g-RE. 2. The conpound
of clalrr% ggrein Yis -0-; Al is N A2 is CR4; A3is CR5; Apis CR6 ; and
R4, R5 ant® are as defined in claiml. 3. The conmpound of claim 1l wherein
Yis -0-AiAN;is CR3; A2 is 14, A3 is CR5; Ap is CR6; and 10, R5 and 1(6 are
as defln&d EECl im1l. 4. The conmpound of claim1l wherein Y is -0-; Al is
CR3; A2 1S £"A3 is N, AMis CR6 ; and

R3, R* and RS are as defined in claim 1.

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

A is CR3;

Az is CR%

Az is CR3;

Asis N;and

R3, R* and RS are as defined in claim 1.

6. The compound of claim 1 wherein
Y is O

Aqis N

Azis N;

As is CRS;

A4is CRS; and

RS and R¢ are as defined in claim 1.

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

Ajis N;

Az is CR4;

Aszis N;

A4 is CRS; and

R# 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, 124 and R6 are as defined in claim1. 5. The conpound of claim1
wherein Yis -0-; Al is CR3; A2 is CR4; A3 is CR5; A is N and 1t3, R4 and
R5 are as defined in claiml1l. 6. The conmpound of claim1l wherein Y is -0-;
A is N A2 is N A3is CR5; Att is CR6 ; and R5 and R6 are as defined in
claiml. 7. The conpound of claim1l wherein Yis -0-; Al is N A2 is CR4

A3 is NN A4 is CR6; and 11.4 and R6 are as defined in claim1l 8. The
conmpound of %Iain11 wherein Yis -0-; Al is N, A2 is CR4; A3 IS CR5;

3 is CRS5;
Ayis N;and

R4 and RS are as defined in claim 1.

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

A, is CR3;

Azis N;

Asis N;

A4 is CRS; and

R3? and RS are as defined in claim 1

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

Ay is CR3;

Azis N;

Asz is CR5;

A4 is N; and

R3 and R? are as defined in claim 1.

11. The compound of claim 1 whetein
Y is -O-;

A, is CR3;

Az is CR%;

Aszis N;

A4is N;and

R3 and R# are as defined in claim 1

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

A, is CR3;

Az is CRY

As is CRS;

A4is CRS;and

R3, R4, R5 and R are as defined in claim 1.
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Adis N, and R4 and R5 are as defined in claim1l. 9. The conpound of claim
1 wherein Yis -0; Al is CR3; A2is N, ABis N A4 is CR6; and R3 and 126
are as defined in daim1l 10. The conpound of claim1l wherein Yis -0-; A
is CR3; A2 IS N A3ISCRS;, Al is N and R3 and R5 are as defined in claim
1. 11. The conpound of claim1l wherein Yis -0-; Al is CR3; A2 IS CR4; A3
iIs NN AMis N and R3 and R4 are as defined in claim1l 12. The conpound of
claiml wherein Yis -0-; AL is CR3; A2 is CR4; is CR5;

13. The compound of claim 12 wherein

X1 is —(CR18R1B);

mis 1, 2,3 or 4;and

R2 and Rk are as defined in claim 1.

14. The compound of claim 13 wherein

mis 1;

X2 is -NH)C(O)N(H)-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 substitated with 1,

2, 3 or 4 substituents according to claim 1.

15. The compound of claim 14 wherein

Z is indazolyl independently substituted with 1, 2, 3 or 4 substituents selected from the group
consisting of oxo, alkyl, haloalkyl, halogen, -NOg, -CN, -OH, alkoxy, haloalkoxy, -NHz, -N(H)(alkyl),
-N(alkyl)z, -C(O)alkyl, -C(O)OH, -C(O)Oalkyl, -C(O)NH:, -C(O)NH)(alkyl), -C(O)N(alkyl).,
-S(alkyl), -S(O)alkyl, -S(O)zalkyl, -S(O)2NH)2, -S(O)2NH)(alkyl), -S(O)2N(alkyl)2, Rg, and -
(CR12R1P)4-RE.

16. The compound of claim 15 that is selected form the group consisting of::

methyl 4-(3-(7-fluorospiro[chroman-2,1'-cyclobutane]-4-yl)ureido)-1 H-indazole-1-carboxylate;
1-(7-fluorospiro[chroman-2,1"-cyclobutane]-4-yl)-3-(1 H-indazol-4-yl)urea;
1-(7-fluorospiro[chroman-2,1'-cyclobutane]-4-yl)-3-(1-methyl-1 H-indazol-4-yl)urea;
7-tert-butylspiro[chroman-2,1'-cyclobutan]-4-amine; and
1-(7-#ert-butylspiro[chroman-2,1'-cyclobutane]-4-yl)-3-(1 H-indazol-4-yl)urea.

17. The compound of claim 13 wherein

mis1;

X2 ijs —(CReRb)-NH)C(O)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 R* are independently hydrogen or alkyl, and

qis1,2,3,4,5 ot 6.
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A 1SCR6 ; and R3, R4, It and R6 are as defined in claiml. 13. The
conpound of claim12 wherein Xi is (CiaRb),,r; mis 1, 2, 3 or 4; and
Ria and Rib are as defined in claim1. 14. The conpound of claim 13 wherein
mst; X2 is -N(HHCO)N(H-Z, and Z is a nonocyclic or bicyclic ring
selected fromthe group consisting of cycloal kyl, cydoal kenyl, heterocycle,
heteroaryl and aryl; wherein each Z is independently unsubstituted or
substituted with 1, 2,3 or 4 substituents according to claim1. 15. The
conmpound of claim 14 wherein Z is indazolyl independently substituted with
1, 2, 3 ™ The sotidhdiendasm sEWREESd from the group consisting of oxo, alkyl,
hal oal ky%g,. h&kpagl] n. -NO2, -CN, -OH, alko2cy, hal oal koxy, -NH2,

-N(H) (al RyF)S ?)a?kyl)z, -C(0)al kyl, -C(0)OH, -C(0)0al kyl, -C(0)NH2,
-C(O)N(H ) Xetl3), -C(0)N(al kyl)2, S(alkyl), -S(0)al kyl, -S(0)2al kyl,

-S(0) 2N(H) 2,1 12(0) 2 (al kyl), .-S(0)2N(al kyl)2, RE, and - (CRi allib)qg-RE
16. The I?})?%lol{lﬁ] c%)sfdélé@gi(nn%lai‘)élt ngt is selected formthe group consisting

of : . net@yik O, NR), or S.

4- (3-(7-fq dor Lr r.oman-2. 1' - cydobut ane] - 4-yl ) ur ei do) - 1H-i ndazol e- 1- car
boxyl at el;g'Jil?e-%%?lfn%[tfg?g%;@r“@ef%lhr oman- 2, 11-cycl obutand -4-y1)-3-(1 Hi nd
azol -4-y@ix@&a; 1 - (7-fluorospiro [chroman-2,1 1-cydobutane] -4-y1)-3- (1

- met hyl <k . H4 -y.CUr ea,
7-tert- b%ztlgil_%gﬁ?@@ﬁ?)o%a%né 2,1 -cycl obutan] -4-am ne; and
1- ( 7- t er4 ispumopbeypliaas pishalio imgcictad frony dic glaup apnsistiog-of tycloglkyl1gxlealidartol - 4- yl ) ure

a'17'Tr afa ! -'c-n;u -cou'cw'
- CRERh)%?CN% “%?%*?*%(‘ﬂ) ?%&Zmi‘%?%%nlg%g%e% bldSny B%‘%ildéﬁﬁi g arett ad from

t he group3ebhaubstitiang aefordisecP slainklii , cycl oal kenyl, heterocycle, heteroaryl
and aryl; wherein each Z is independently unsubstituted or substituted with
1, 2,3 or 4 substituents according to claim1l; Ra and Rh are independently
hydr Ogenzoo"l[hed]owptfndéﬁ émal §9gwhereirpthe gomppundsis gglecgsd form the group consisting of:
1-(1 H-indazol-4-yl)-3-(2°,3’,5°,6’-tetrahydrospiro[chroman-2,4’-pyran|-4-yl)urea;
methyl-4-(3-(2°,3’,5,6*-tetrahydrospiro[chroman-2,4’-pyran]-4-ylureido)-1 H-indazole-1-carboxylate;
1-(7-fluoro-2',3',5',6'-tetrahydrospiro[chroman-2,4"-pyran]-4-yl)-3-(1 H-indazol-4-yl)urea;
7-fluoro-2',3',5',6'-tetrahydrospiro[chroman-2,4'"-pyran]-4-one;
7-fluoro-2',3',5',6'"-tetrahydrospiro[chroman-2,4'-pyran]-4-amine;
methyl 4-(3-(7-fluoro-2',3",5',6'-tetrahydrospiro [chroman-2 4'-pyran]-4-yl)ureido)-1H-indazole-1-
carboxylate;
1-(7-fluoro-2',3',5' 6'-tetrahydrospiro[chroman-2,4'"-pyran]-4-yl)-3-(1-methyl-1 H-indazol-4-ylurea;
and

1-(7-fluoro-2',3',5',6'-tetrahydrospiro[chroman-2,4'-pyran]-4-yl)-3-(2-methyl-2H-indazol-4-yl)urea.

21. The compound of claim 18 wherein

G is NR*®);

R= is selected from hydrogen, alkyl, haloalkyl, Ry, -C(O)Oalkyl, or -C(O)ORYy;

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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18. The conpound of claim 12 whereinis (cRagib).G; nis 1,2 or 3; Ra
and Rib are as defined in claiml; and GL is O, N(Rx), or S. 19. The
conmpound of claim 18 wherein Gis 0; X2 is -N(HCO)NH-Z;, and Z is a
nmonocyclic or bicyclic ring selected fromthe group consisting of
cycl oal kyl, cycl oal kenyl, heterocycle, heteroaryl and aryl; wherein each Z
i s i ndependently unsubstituted or substituted with 1, 2, 3 or 4

substitue ccaordin | ai . 20, The c npound of cIa|n119 wherein
the conéo@tif?imﬁéo Sl cwbpion @n@t%‘h piret-dvings 41

1- (1H- i ndazoh-( A4 yhthBspird[chrdmals 2,4’ Gipetiging] Ay dicds)pi Pd@{dmteotnafbo&mé.- pyran] - 4-yO
urea;

met hyl-4-(3-(2',3",5",6"-tetrahydrospiro[ chroman-2, 4' - pyran] - 4-yQurei do) - 1H

- i ndazolx: ihm@aaemloauamwwherem

1-(7-flugro-2 tetrah drospi ro[ chroman-2, 4' -pyran] -4-yl)-3-(1Hi nda
zol( 4- yéfﬁ%aKCRR“)qNGJ)C(O)N(H y pirof pyran] y1l) (

7-fl uorae 12 a&onécyclﬁ or bleytcnaﬁagduea@u i €0 HpEbr&slﬂlg'oDWcﬁﬁl]tyi Ay @8enyl,
7- 11uor

-te h dr ospi.r n-2,4' n am ne; . met hyl

4-(3-(7- Feierrsics gﬂ@f%arylsn YRS %ﬂfgﬁ %?thh@é %Jfﬁéts%jcdmmre. do) -
1H ndazoﬂeoicﬁbhmxmka&ﬁﬁuglod@%ﬂfIuoro 2", , 6' -tetrahydrospiro

[ chroman; 2, 4 th 1H i ndazol -4-yl)urea; and 1
-(7-f|UQ}Sh%Rh%yTgﬁ%%kg%é%?%ﬁéﬁ?g@%ﬁ%&[chronan-2,4'-pyran] -4-yl)-3-(2-ne

t hyl- 2Hqintd@z8l;Hery6l) urea. 21. The conmpound of claim 18 wherein Gis N(Rx);
Rx i s selected from hydrogen, al kyl, haloal kyl, R -C(0)O0alkyl, or
-C(0)011ly; X2 is -N(HC(O)N(H)-Z; and Z is a nonocyclic or bicyclic ring
sel ect eck4f Thananipeumt dupincBhehesdd ng of cycl oal kyl, cydoal kenyl, heterocycl e,

het er oaryl,, apg.@bhYb cWhgn§in each Z is independently unsubstituted or
substltuted%mg:§)§ ﬁg $ 4 substituents according to claiml1l. 22. The

conpound‘ltﬁﬂchPbailr@mS@iﬁned\heiaenﬂt;atlthe conpound is selected formthe group
onS|st&ﬂglgj2 -(1 Hindaz ol -4-y1)-3-(11-nethylspiro

khr oman- plperldlne] 4-yQurea; and Methyl 4-(3-(1 -nethylspiro
[chronan 2 4' pi peri di ne] -4-yQurei do)-1Hindazol e-|-carboxyl ate. 23. The

COMPOUNGhsOfticGhibdind B¢ WIETE ihcrein
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; whetein each Z is independently unsubstituted or substituted with 1,

2, 3 or 4 substituents according to claim 1.

26. The compound of claim 24 wherein

X2is -(CReRb)-NH)C(O)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 R® are independently hydrogen or alkyl, and

qis1,2,3,4,50r06.

27, The compound of claim 13 whetein

mis 2;

X2 is -N(H)C(O)N(H)-Z; and
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X2 is -(CRgRh),-N(HHC(O)N(H)-Z; Z is a nonocycle or bicyclic ring selected
fromthe group consisting of cycloal kyl, cycl oal kenyl, heterocycl e,
heteroaryl and aryl; wherein each Z is independently unsubsdtuted or
substituted with 1, 2,3 or 4 subsdtuents according to claim1l;, Rs and Rh
are independently hydrogen or alkyl, and q is 1, 2, 3, 4, 5 or 6. 24. The
conpound of claim12 wherein X1 is -(CRI9Rib)p Gl c(RiaR b) ; Raand RDb

are as defined in claim1; and i S or 2. 25, The ¢ ound, of claim 24
Sher o n % PeRoddioR Bl s ot e goud inshniop bl GBIBAYEIAEL i ag

sel ect edhefefooytle Iter@hiyd il £PjVEHefld dach Dfs ii¢pdnaaiik Whsnbstiyttddaa kikadtyded with 1,
heteroc¥F%e, hEteroar¥I and a%%l; wherein each Z is independently
unsubsdt’ut 8" BPUEIBEAIPIIEE WPH 1, 2, 3 or 4 substituents according to

claiml. 26. The conpound of claim 24 wherein X2 is

'(CRXth%7h&t%§§0 NQ#&‘%Qv% E% a nonocyclic or bicyclic ring selected from
t he group consi ?lng of cycPoa kyl, cycl oal kenyl, heterocycle, heteroaryl
and ar ylZ iswldemobyl indepastenty shisstitund eydri dz Gtok ¥ subssudnstseltaddefebnothe gwbst i t ut ed with

i oger gisto IRE RS AEC AL O, L 208 Ao e e R ot
%_3 analr gN@_lmz; §(Q2alktsl( -23(®)§>Hr;]N€dGI))©el®s);,N§H)C)NZI;z,_ -é@N@(élls’I)acoﬁ@Nﬁélgybi,i c or
Dyl SR SSLERL S ordn o RaiBLal NGB ol il

e t'eroaryl each Z is
i ndependeRtR'Y-Brsubsdt uted or substituted with 1, 2, 3 or 4 substituents
according to claim1l. 28. The conpound of claim27 wherein Z is indazolyl
i ndependent |y substituted with 1, 2, 3 or 4 substituents selected fromthe
group cofsihscpmppugt obslam 28 thayis selagigrl darmidq groupoayfdag o:NOR, - CN, - OH, al koxy,
hal oal KQ¥eyhyl 4-NHE-mertWsditbdhadnken L)1 -cyc b @ikdey|l 4 Buretdof- OB dsblo-1-c KSR 15HE,
-C(O)Oalkyﬁh -gg%)ﬁ&E%&¥C(O)N 1-f§%@|kyﬁ),ﬁkcxo N( al kyl ) 2, -ﬁgajkyl),
- S( 0) al Kyt trindagayf3Y 3l methylagirpchrqoian 2,1 -cydppaperglidyDRtcky 1 ), - S(0) 2N( al kyl ) 2,
RE, and metl{ym@Riﬂ@ﬂloxyaﬁ?o[c%%maﬁ%,ﬁ[—@;@l@?@bhﬂé] -@ﬁ)u&id@%-mﬁﬁlamﬁ&&xﬁﬁk;gﬂ ed form
the groyp.consi sti of : ., met -(3- -nethyl spiro | ¢ n-2,1
oyl oSSR 2 T b O B B e T
( 1H- i ndaizfdthylbpiydidhroman-1, B-cyiipbyd s P4-fIRkddopMBNnd2zdld 1 eybdglpenand - 4-yl ) urea;

1-(6,7-dimethylspiro[chroman-2,1'-cyclopentane]-4-yl)-3-(1 H-indazol-4-yl)urea..

30. The compound of claim 13 wherein

mis 2;

X2 is —(CReRE)-N(H)C(O)N (H)-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 0t 6.

31. The compound of claim 13 wherein

m is 3;

X2 js -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.

32. The compound of claim 31 wherein

52



met hyl 4- (3- (7-eth oxyspiro [chroman-2,1'-cycl opentane]

-4-yQurei do) - 1H i ndazol e- 1-car boxyl ate; 1-
(7-ethoxyspiro[chroman-2,1' -cycl openti ne]-4-yl)-3-(1Hindazol - 4-yCQurea,
met hyl 4-(3-(6,7- dinethylspiro

[ chroman- 2, 11- cycl opent ane] - 4- yQur ei do) - 1H i mi nol e- 1- carboxyl ate; and 1
-(6,7-dinethy|sp|ro

compoundt B E1 B RRBr BP0 3; s S T Y RO FRER) 2. Z 1 o

nonocyc |cbﬁ2swtﬁﬁg & dky,&lldylchdldafkg lsaeigar, tredz, FENOH) dk ey Gualoalk oy s- NS T2) -INGH)Ekyl),

cycl oal k e I e n . erein each Z
is |ndep§ﬁﬁgﬁ¥1§8ﬁ UE%Q¥J%I§&% ﬁggpggﬁégaa#¥%x€$ﬂZggx%yﬂ%ﬁgubstituents
accor di n§alky), eSI(@)atkyl:LS(O)takylaﬁcD)mw S@pNe) ey AOyNMWDoBerndr al kyl, and g
is 1, 2 ﬁr % 5 or 6. 31. The conpound of claim 13 wherein mis 3; X2 is
-N(H)C(d? (%ﬂ E and Z is a nonocyclic or bicyclic ring selected fromthe
group consisting of cycloal kyl, cycloal kenyl, heterocycle, heteroaryl and

aryl; whgr Qoﬁﬁﬁgd%faamsaggpf@@g&%' St yBs hakadoar substituted with 1,

2,3 or 4 s St nts according to c aim compound of cl aim 31
wher ei n mghyl &G wtelsspypin-2, hieghdasieht-Hlyreidabldt-indepoled -atborylaes 2, 3 or 4

SUbSt'tqqmﬁ%uﬁﬁh%ﬁﬁ%Qg&%Rﬁbh&?ZQﬂQH&WX DiSA-if dr of 0XO0, aIkyI hal oal kyl ,
hal ogen, - Xy

hal oal Kox - $£% aIkI
“N(al ky|n}ezhyl 4-8¢ @ylaptespizo ch@e@}@#f cyclolfegngle-Kipreido)- @(iet) - -svewylmm (al kyl ),
-C(0) N(al mha,%splro[éﬁ@hm cycloHe@ndlLAm-3- <1fﬁ(1@e)23184 ;gglkea -S(0) 2N(H) 2,
-S(0) 2N( (aI -S(0) 2N(a|ky| 2, RE, and - Rib)crits, 33. The
conpoundg éK dgacﬂvﬁalfo fhgoradgy kﬁ@@h@@mh4t%w@?>ddéméﬁﬁl§r1sqa{bﬁ§faeﬁ; net hyl

4- ( 3- spiir@fehnagap ﬁ@ﬁﬂmﬁ&ﬂﬂﬂ@ﬁ%ﬁﬂ&nﬁﬂ%%@QQHQQmmihblﬂﬁﬁ20|e 1- car boxyl at e;

4 (3. (7RO GaF PR BIE s COEP ek aY i O Bty FHPHE ol o 1. car

boxylate(63dmmb%mﬁkmmhm@pumoq&bhﬁaﬁpmwx3hﬂhmmma4%wmawe] -4-y1)-3 - (1

Hi ndaza) tnﬁéﬂ ﬁg ?{

4- (3- (6, i PHOCEBPH-CITLREL - AMI0G o | ohexane] - 4- yOur ei do) - 1H- i ndazol e- 1
- car boxyhesitye4-(3-(6,8- dlﬂuorosplro chroman-2,1'-cyclohexane]-4-ylureido)-1 H-indazole-1-carboxylate;

.1 ( 6t E lql ((E)rgt k@Goro piro ch)mag%ncyglbhexancygyl) ??l)f—?mglzol 4 }/1)1 ca,3 (1H-1ndazol -4-yQurea
h (3- (6rﬁﬂdd€ﬁ$©m¢®gmpmmmhm@n@n Sclbliexayelf-ohesidn)d Friddapblydscebaqgltcl H- | ndazol e-

or onar b B dialade SHOLIREL R Hindwgt 4, e
7-tert- Bt(?;ﬂlugtpmre[cmqmmﬁh =cgclatexapylefotid- énimhsécﬂrﬁﬂ@dazqi’étyhyﬂea,
4-(3-(6,1814le M%Qo[@&l?:@’(sgﬂg[&r&ngézplé?él&l@ﬁﬁam?l}uré Aur ei do) - 1H-i ndazol e- 1-

car boxyl at e; ros

[ chr omari-(Hinda ’rYBﬁéY(‘HN@PW&P‘{Pi()‘H@%IﬂJI- Fraiebexecl-Aviem end, et hy|

4- (3- (6- ﬁmpmagluﬁ)[ﬁhragmﬁsp%o[l&oﬁu&t ehexaned 44n¥eur ei do) - 1H i ndazol e- 1- car
boxyl ate; 1-(6-ethoxyspiro

[ chr onad4 2Tt coppering e sdaimdP whewgin) - 3- (1H-i ndazol -4-yQurea; 1 -(7-fluorospiro
[ chroman; 2,311- cyclohexane] 4-y1)-3-(1 -nmethyl -1 Hindazol -4-yl)urea; 1 -(1
- met hy I-1H-|ndazol 3-(spiro [chroman-2, 1" - cycl ohexane] 4-yQur ea;

1- (1kkuﬁ6azd¢R$9¢ @Wqﬁ%@hoxysplro [chronan 2, 11- cycl ohexane] - 4- yQur ea;
and 1- (i %ﬁ&?&ﬂ% oygi):ycl?’c 1(1'% selBRddMtnS ik g&[q%wn%ﬂ%@ o?cy%loa.lgll Qﬁfldaﬂkﬂ}? ]1-4-yCQurea.

34. The conpound claim wherei n m
heterocycle, hctcroaryl and aryl; wherein each Z is 1ndcpcndcntly unsubstituted or substituted with 1,

_.J

2, 3 or 4 substituents according to claim 1;

Re and R? 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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3(2 is -(CRslth)g-N(HC(O)N(H)-Z; Z is a nonocyclic or bicyclic ring
sel ected fromthe group consisting of cycloal kyl, cycl oal kenyl,
het erocycl e, heteroaryl and aryl; wherein each Z is independently
unsubstituted or substituted with 1, 2, 3 or 4 subsdtuents according to
claiml, Rg and R11 are independently hydrogen or alkyl, and q is 1, 2, 3,
4, 5 or 6. 35. A pharmaceutical conposition conprising a therapeutically
ef fective amount of a conmpound of forrmula (I) according to claiml1, or a
pharmaceutically acceptable salt, ester, am d; or prodrug thereof. 36.
The phar3seTieyhieatcu@nfagotitichbf @faint 3 Hfufthed Mcluting M asn-tokie bhiginigudallyon- t oXi ¢
pharnaceutlcgjl% acg§§ﬁ able carrier and diluent. 37. A nethod of treating
a di sor d&°PRAGEEEBYC O “Uxacer bated by vanilloid receptor activity,
conprising adm nistering a therapeutlcally effective anount of a conpound
of for ceording.to clai eut i cal l acceptable salt
thereo?ﬂg-] %%1 h‘fﬁ Ptrca{]?ﬁ)%dlsofdcr aélfcgbé?r W Cec’rfabélgg%{’ﬁam llérccc er g}éu Yamel i orated by
i nhi bi t i cogpuiguy ddindiistering e eiptapdutisallip tffoeve bmowik bf a)onamhnd/oﬁfyl;rmmmamoshrgrl ng a
t her ape f.ective ound of formula (I) according to
Ia|n1lqgo§%gi% éﬁ%@%ﬂ%f%@ﬁ?ypé%%%%taﬁﬁgpsa|t thereof. 39. The nethod of
claim 38, wherein the disorder is selected fromthe group of pain,
neur opatdyl euclithd LA R ARL A ARS AGH BRI unnlsl@rrg' VRIS LeLdbror
i nfl ammatory hyperal gesi a, biadder overact|V|t urinary rncontinence.
40. A nevhort oV Ry asatifyrgmblisscide e thowprugdedlly @ffetyvelamoantl@éstonmm¢f fprmubeed of
such trqgta&%%ngqgmmﬁbpg lﬂmcguuau%éc ab@estalbﬁ{ef%@feutl cally effective anmount
of a conmpound of formila (I) accord to claim1, or a pharnaceutically
acceptable salt thereof, 41. A nethod of treating urinary incontinence in

a host @rﬂ‘m'méﬂ{bd%@@lginpfs whicdn Ihea@&raﬁﬁése&ammmag@gm nistering a
therapeutical l'y effective anount of a conBound of formul a (I) according to

cl ai m 1,Pay neyrapprhic paigelodyaia naip asoeiapd wigh istlanmatop fpffagigratory byperalgesigat hod of

treatlngmﬁa&@v&mmaqhg@mnmﬁgnﬁ&nbamgeed of such treatnent conprising
adm nistering a therapeutically effective ambunt of a conmpound of fornmula

(I') according to claim1, or a pharmaceutically acceptable salt thereof.
43. A neftohmdle%dt)f@caamgngadu&fdv&mmw hby BRmalaD8 St Jf FucA uBAStncmaMal i n need

of such treatnment . co ad sterln a_t her ape cal y effective
amount . GPRRE Bk s PR ey ot ot A6 (EPRa g1 sy Gecortive
phar maceuthigal, ona ﬂ&mé&bﬂl@ a&aﬂtiblet dale fhewbf,

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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