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I SUBSTI TUTED BENZOXAZOLES AND ANALOGUES AS
ESTROGENI C AGENTS BACKGROUND OF THE | NVENTI ON Thi s

invention relates to substituted benzoxazol eﬁmml ”wmm”n”m
are useful as 5 estrogenic agents. The plei
effects of estrogens in mammualian tissues have beenso

wel | docunmented, and it is now appreciated that

estrogens UBSTITUTED)BENZINAZOLHSAND ANNEBRRESY and
Karas, New Engl and JopgprbcehidREERTeE 340: 1801-1811

(1999) Epperson, et al., Psychosomatic Medicine 61:

T o ST (1995 Nonk and

Br odat yThis Deveetidri aeldtesetd aubbitutcd Wrnzby:olds SWhu@'ﬁfa%e ldseful as
and Macrae, Journal of Cerebral

Q Hur n
Bl o%&g ‘g%é&“ﬁ\/m abol i sm 20: 631-652 (2000), Cal vin,
Mat ur i t'EhE Bldiotrg 95 -off2t8 ¢F28fdhend-im aRgnali@h tRkues have been well

Zedécﬁﬁ'llg“eﬁ MJ t %%We,gép‘?%% %it}at %8@135”33 éfe%g‘g%dé% organ systems

PdMegﬁelm @MeragaNew&ngmld Jb?:rnazgfzwtaemne534¢)2@aa1)1811 (1999),
pfpfé@é??:fﬁs efan @%ﬁ&soﬁ{aft@%aﬁi ik BA: m7 rg ﬁ@‘é%‘}ﬂday Journal of

aracte

PBW”? g'e?'ﬂbfg‘rG‘?’WFé Bagad Madigine 18: 4135-b1HS(192D eMok and Brodaty,
IEeltBéh'\érgla & Geﬂéthemtghm%f)!sarmﬁ HLen Do)oz-l'uﬁﬂand Macrae Journal
St.r ceptors i .gand- | ranscrip
£ 8 Gl G8RE B lsTancid B BSH-548 288, bl plasinias 54: 195-
S UMY mnox FinkBighet al. rrEalsz:tht difir Kfmmd‘g@rrag y44234‘531¢©00)h€Brmcat
r f@N cQrtic
8o B B Y 7 520
t He8@1)} eEsipngens can rexert J_egeetsl ebnctissuesaint sevatabwggs)and the most well
t rMaRdcdriRbd Hﬁcﬁérﬁé?v? bf Qéfloqllg ﬁ\%ﬁllﬁfeabﬁbw 9\ és?ro@?ﬁ Féce%tgrs leading

sequences on as response
i ﬁ?e?%%rf‘"i"’rﬁ'@ N t9en8t HE'PSOE'P%cr EBWQ?H f %ﬁﬁptﬂ'% E(@uh@andwtlvated

AHﬂa)nscNm:bﬁ e dtds tard fbebh@ do He' RGdldaY hbncrReebdditsr amily. Other
phani des, EMBO Reports

ces
s ( o@@?%m& |'"°'L& e progggipiens. anoiesen. oglpe%qort@@d and
C:helnensadcymaaiﬁ reQHRGS- Wﬁ&)lr(d?r@ﬂg)and W%F&bbwrs dimerize and can

P | 3
SR8 B Werplpfit ey SidisEty Rl Jpecite sparabds on ONA
Wi (kmwmes respense- elemerutd) oreyeiptecacting dith otteh transorigtidrefactors (such
t t;
St R KR o9 e RRNT b B o o
b&dRhanieRm EVREP Renortsgdn775- 2 (R8s Hall e gbprlewmal of Biological
NFEnisteli 2o 3686RBSETRI (20O DNMcDoRHI hpﬁwdldl&@@ﬂ P/G%E@Qﬁﬁéﬁulat.on

ent _manner aedackers,
a3 R0 "4 s B LT b Seiene caalto inlsractwith the figand-
JchmundtlrecéptcEt andifulthir ondaudts titsytréhsbiidtional agtiviey QM@!Qéhna et al,

67 E ah%s, i ochem cal
E”dﬁ’gii?egggv' esear 0%21£er§{$ggg ft 2@8 beeps ghown that estrogen
receptors can suppress NFxB-mediated transcription in both a ligand-dependent and
independent manner [Quaedackers, et al., Endocrinology 142: 1156-1166 (2001),
Bhat, et al., Journal of Steroid Biochemistry & Molecular Biology 67: 233-240 (1998),

Pelzer, et al., Biochemical & Biophysical Research Communications 286: 1153-7
(2001)].
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(2001)]. I *000002* Estrogen receptors can al so be
activated by phosphorylation. This phosphorylation is

nmedi ated by growth factors such as EG- and causes

changes in gene transcription in the absence of

i gand [ Moggs and Orphani des, EMBO Reports 2: 775-781
(2001), Hall, et al., Journal of Biological Chemstry

276: 36869-36872 5 (2001)]. A less well-characterized
means IGPUGBRN HeeRRtorsgEaR 3R hfff@%twatedl by pkosphemiatipn.  This

a pﬂ'ﬁsplﬁir}lﬁlﬂmﬁ'@lﬁﬁﬁdﬁf&j b)egﬁbmfpfacto-@@u@?(h§E@FC‘cﬁldoéau§é§38h§hges in
re %Eré S cont{go [ sl adf it has been we

o"ge ??P%?{'p{"ﬁ%{" & AB A é'ﬁﬁ"de["(“?;qgﬁ Wr?’PP%wﬁ’?f EMBO Reports
nch-gerid@ri (2001)e $abnetes!.,f Joomat ef |Blologditee Cradnestl 276: 36869-36872
er&bdmresponm ble for transducing these effects 10

has been definitively isolated, but there is
evi dendelespwelhghasaaterized imeans by which estrbgansdan atiectiuells is through

t
sl 3 S g
Ldvihas beea nﬂ%‘ idqcyrreied ithad| @¥jiPoensvican belicit syary @apid non-genomic
37résp'b7:¥es (rduﬂQ:ghs] Tﬂ_é/\ﬁ\o%‘éﬁlép&ﬁft‘y FRPERYINE %rh?a\ﬁ@dm%ese effects

estro rece

di,sco
wdEsTobhe %38@%’9%0&92@& E“téﬁ%f%av'ﬁ@%%vwé? i Bt legst related
ago Mn@cﬂhae dormsedf thé estrogsatreceptéra QLevim Uolrall&8&ndied f’h?snology

LD SRS O SR e s oo

al(1999%% oceedi ngs of the National Acadeny of Sciences
of the TR éSifbgeh "# tdhd HADBHLER d?s%oveﬁ‘gg 3360 (Tprg g@t)estrogen
Early work on ERR focused on de RSt fi

f dece@t%vasaqneaﬁbwtg@n@grw andde sow r@ferted Roas ERa [Green etal,
diNdtsre espees 3ot A %&é}*h‘a"@é eseé&'ﬁf‘f n%h& ﬁ'\bse%g'ggen feceptor was found

di stribution of been me
r GeEReratiyrly recently anst 'S(,f@"ﬁ?ﬂ:EB@riKUlmpﬂ; gt ERd’rod’e&simesﬁ thecNational

apchBémyBH 88enctathr 1 uHﬁé‘af%te% fA%ﬁéanfg%dgé‘&d“?éﬁo' X996)]. Early

ERa, whereas the nouse and rat |ung express
pﬁ@d‘bﬁﬂ Rt fPguserin definisg its affinigy for asadetyof figandgyand 88teed, some

| 13
863 éé;'{o%%% "gé’g)gﬁh pEY B, thhett%éu% ﬁeﬁt’q‘%@% Y ha been el
direanped in therrodent@hd MRs namblrEREnt with [ERa. Tissues such as the mouse
E th
CopP SRR LA S BHTEAS o R3S A5 s
Emedosmmamr/ ERA [buse dthud, Ehmmholaggd 13&t34egnalez¢qmgs), Kuiper, et
71 G
S5 M5, SBSSRLRBARTK 1 i b5 e ctintor
( PHERp] andHRi@ van be chrpartraerdalzrd.mpbesxantyee,an tHeemouse ovary, ERB
r‘g&@@b& gfésgﬁcg ir??%a@%@gs %Isé%?%%ﬁa lgrfe§tB$tg$ % fthreomecal and
hetremetitelie {Sar[aDdW elych, Endadrinplodyp d4ed6 397 161 999 OFiephtrick, et al.,
CrigbSirolgg “140: ﬁgﬁgggﬂ?%@g)]( 1&8\@\}&, there are examples where the

receptors are coexpressed and there is evidence from in vitro studies that ERq. and

ERB can form heterodimers [Cowley, et al., Journal of Biological Chemistry 272:
19858-19862 (1997)).

A large number of compounds have been described that either mimic or block
the activity of 17B-estradiol. Compounds having roughly the same biological effects
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A | arge nunber of conpounds have been described that

either mmc or block the activity of 170-estradiol.
Conmpounds havi ng roughly the sanme bi ol ogical effects 2

as 17[i-estradiol, the nost potent endogenous

estrogen, are referred to as "estrogen receptor

agoni sts". Those which, when given in conbination with
1713-estradiol, block its effects are called

" @St YGepsiradiok dpt mostpotend enflegenous estragen] areyefetred ¢o as “estrogen

gg?éégg&g%@onlgt%t V\‘?ﬁ&e%fhtiého%gn gﬁrgﬁ V?(Erglg}rg%féhs |tpﬂzg-eeatradiol, block

n-recept or antagoni st
sotsmffeotsmei weliedebtangenascapter andagonists et ozalitydiveriess a dontinuum

ééns eAcepiar! & rieC EQF nar@E NhsthGorlidt activity and
SiRpe 1oty SRR e EQRen TR ftodo

came@a sgmeefégmm@n@%w@g@ RS reétr@mtbiecmgm@qn@ﬁ%m(mm)sues and
ar&u@g& teféepstapgmag&aétk ¥n @Rkl Thé&e%rﬁp&ﬁdg wutﬁ‘ﬂw&éfd%ctwny are

| rﬁ?Eéj‘{] ?@%ﬁt"v%%gt%ﬂ%%ga@pg @ng%;t(gﬁgMgg@@ jre tr&ra@qutlcally useful

HugentsRRe.gr EWISTIA) Wcl%dﬁ\dall ,&Jobrnakdfdne Qgcnét?@&(bﬂnec&@gla' IMoestigation
i e s ound, can

P S50 SRt st "Ry BRI R Uik p: 213224 (20001

t Henecpreéise esses why the semie cronponhd cam haen celipeoific ieffectiidas not
mtle'eﬁ Gifidat rbﬁgmeac}l@é'ré{ncférs% %&i cﬁ%\éﬁfohﬁgtﬁnsalﬁgﬂﬁ% ﬁ\% milieu of

It has een for
ré@aﬂuat@vamﬂs hawefb@eeﬁpgg%sm ormat i ons when bi ndi ng

l'i gand SIt h59WRYE rhnotvﬁ‘ Gof 38ME dtiRE Ctﬁata@sq ogerggétgp)bré’fado&ﬁdlﬁerent
r

t hes anges. has. heen onl recentl
| BB AR W EATAPINgG JIG0T s HwaLRE (o FORIRRUGPLANb SHbtety of
Slcthe!se;dcl Hayigesnha:str %éénabdly mh@wremeélb? v?fell tgte%ldum_emt ; | 8tAsttures of
C r ere | ONl N 1 ell.Xx I N e

° L At ERA TS Deet SBESH b S arazaba il @fiols gapds and clearly
stsnbwctaé l‘epobitlmiﬂg tef g 1arm¥m ;bresawut Qiﬁ@?%sfr@’wl ré@ébtércuntagomst

egul, a oteln I nterac

L wiich e A e irBleft Seduengs dfingd ot FeckBtor Eoreguiatory
9Sroteid iBRTactisT [RPike.o)dl.. Emboatigti 46081618 HEOI0R cHiauus abf Cell 95:

Pt (el RARaRSE e tBaHAR 44RR0 fipiaP AR Al shd W icentry

ract Fogén receptors
duﬁqpbd@nthat m@emdtswltfﬁ eairegen aceaﬂors inPthe crrestinag of ddifferens ligands

Na[Pba@E agt A\C chﬁﬁ!!dlg%oif%@ %ﬁﬁﬂﬁéﬁlﬁnm Qc‘?&lc& BF ﬁ’é Urﬂ@d States

ca 96: 3 (9§9 . For exanp
'as?ﬁ% BEed9PH4004 (99PN ng fiPs eXamplet \ﬁe%?P“EPdN%iﬂ?at'f'ed that
t guléthgufshdd ba\;i&frolaﬁﬂ btbﬁﬁd?tbttﬁé f@gégﬂbf ! §ér$;ek8ét82 S§onisti B-estradiol
Sti S ifferen epti
2 o VBB Rl oA BEE(Rob PR e ShRVE Ja rlsinguiabetween
artfbrﬁtﬁﬁéhe Bduad o Eﬂhiﬁnﬁl’m& aTﬁ?sIel fHita Sftel thﬁtaéé@h Ilgand potentially
ot ent i ces e receptor in a uyn
P R5the idheale B R Srirtc A Cohizriciatly Soiratien fidhis iely to have
dlcﬁstlnnt:ulolbglodn@gtmﬂﬂs activities. As rrentl oned above,
t an
50 addis mRqRRY BoBs HRpeerk) atheLhdRooRy sEbRRERA Foctdbes. n
dsaiditibbewm@re gpndeii difersacds baneebesnedescribers (eoy siseatse frequencies,
c h‘@i‘.;}o‘?\gQ@ %ohcg{ag%r}%e'é%tg% iteip BSsYidls fhat Bt eipgﬁa%%\%ﬁ@ets't%‘diﬁerence

i nvol ves
in estrogen levels between males and females.
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in estrogen | evels between nmales and fermales. 3
DESCRI PTI ON OF THE | NVENTI ON Thi s i nventi on provi des
estrogeni ¢ conmpound of forrmula | having the structure,
51 wherein R is hydrogen, hydroxyl, hal ogen, alkyl
of 1-6 carbon atons, triflouroal kyl of 1-6 carbon

at ons, cycloalkyl of 3-8 carbon atons, al koxy of 1-6

“carbon_ at ons trifluoroal koxy of 1-6 carbon atonmns,

tlﬂEosé?BJ?T'Qﬁ OfTG"E:NW@NOWB sul f oxoal kyl of 1-6

car bon TﬂlsQﬁ%ntu&UbuB@iBé’@éétbb?eﬁE cdmBoGriy &Q&nﬂﬁ@fﬁavin@ﬁb{é structure,
of 6-10 carbon atons - menber ed heterocyclic
ring having 1 to 4 heteroatons selected fromO, N or

S, -NO2, -NR5R6, R5) , -CN, -CHREN, - CF2CN,

al kynyl of 2-7 car"lﬁ ,..or al kenyl of 2-7 carbon
atons; wherein the S

opti onal | y subsj;-{fz with h
trifluoroal kyl off 186/c

uo
1-6 carbon atons, - < - , - ,/ngRSRG, NR5R6
or N(R5)COR6i R2 anB4R2a are each, ependéht |y,

hydr ogen, hydroxyl, hal ogen, al kyl of 3-6 carbon
atons, al koxy of 1-4 carbon &tons, al kenyl of 2-7
car bon atons, or alkynyl of 20 2-7 carbon atons,
t MPeIeIdr oal kyI of 1-6 carbon atoms, or trifl uor oal koxy

1R Lis Bhy@ifgdedn hdrexiB, halingiatky! be1d Béfbo@ratoilﬁéwmﬂduroalkyl of 1-6
noi eties are optionally substituted w th hydroxyl,

-CN, h&PBgerRtoms. gyciealkisaafid B carbon atomsr Blsexyaeloird, carbon atoms,
t “ fl U%f@@*déﬂd‘))(y 0f0f-6 tafbof %EJP@J? thio 1of‘l%r?bon QQ%B%ulfoxoalkyl

Cﬁ\l R6, NRS5R6 or R3a

each 0 gp@‘i’fé%laf%ms Iﬂ)’lﬁ?’lﬁ’@%{' of [y garkan emm%arvb@ﬁe 10" carbon

at ogs a&dnkﬁraHS oP B-memBeréd CRétBRBY chQiﬁg hé\hhg’ nI}"tto af heteroatoms

car bon

trifludf 88‘21@}’ b %l%r %abb WBﬁBN?%ﬁ)és 'f'EL'ﬁ gQ?QNX)FBCN

of 1- 6 alkyay! lob B-7atanbosy atoine @i alkeriykofed-K ghrbon atdnkss whkrein the alkyl
ieti I

L4 6 SHGOBbERRE B ol S8 h RIEREYION, e

trifl ud¥fargaliulof 1§ carbgn @mﬁrlf&pwoxy QfoRs cargmrems, CORs.

- N2,  CEDERRINONCTRR.AL, N:( B@,(IQ@S CEREO, R6 are each,

i ndependentTy hydrogen, 6 Carbon at ons,
amRplangfRH-a1@ eagininsenendentiy hyctrqggn yd®xylohaldiei, aIRVI af 4-6 carbon

Eggggg%gc{na ah%k&{%-ﬁ cg Cakggrﬂga%feﬁgq%ﬁ l;car%on atoms. or alkynyl of
2-7 carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6
carbon atoms; wherein the alkyl or alkenyl moieties are optionally substituted
with hydroxyl, -CN, halogen, trifluoroalkyl of 1-6 carbon atoms, trifluoroalkoxy
of 1-6 carbon atoms, -CORs, -CO2Rs, -NO,, CONRsRs, NRsR; or N(R5)CORe;

R3, R3qa, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, alkenyl

VI—ND es are
, hal ogen,
r oal koxy of

of 2-7 carbon atoms, alkynyl of 2-7 carbon atoms, halogen, alkoxy of 1-4
carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6
carbon atoms; wherein the alkyl or alkenyl moieties are optionally substituted
with hydroxyl, -CN, halogen, trifluoroalkyl of 1-6 carbon atoms, trifluoroalkoxy
of 1-6 carbon atoms, -CORs, -CO2Rs, -NO,, CONRsRs, NRsRs or N(R5)COR;
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or a pharnmaceutically acceptable salt thereof.

Phar maceutically acceptable salts can be fornmed from
organic and inorganic acids, for exanple, acetic,
propionic, lactic, citric, tartaric, succinic,
fumaric, maleic, 10 malonic, mandelic, malic,

pht hal i ¢, hydrochl oric, hydrobrom c, phosphoric,
nitric, sulfuric, methanesulfonic,

naBs.h34 ereesadhi independentiy dydroger, aaikyt of t1e6 werbes wwtdros)iaryl of 6-10
canphorsul fo |c and simlarly known acceptabl e aids
when a & @Hﬁ bf this invention contains a basic
rmXest@ SS&IN%, may al so be formed from organi c and

e BrBaOregR A of 1 Bifelip 2o rlGY B GonARER: 5OR, -CORs

eart h net-8D,Ral ts, ammoni um salts, al kyl anmoni um

Sa{ntaspha%gg@gp%.g%fg%&abﬁ@gﬁ&neabp”B or di al kyl ammoni um

salt's™ con car bon atoris in each al kyl
group, and trial kyl ammoni um salts containing 1-6

carbon ﬁﬁé?ﬁﬁcéd?lcﬁﬁ%ceﬁbl% lsafd géi'P be %]'?rféd‘?rog\g %&%Hﬂdanﬁfmorganlc

this invention contains an acl
al R§ds. fen @@mple. agalic. Arepienys. 1aqisl citris. baﬂanc.bﬁté;ﬁ@mamam maleic,

st fn@loﬁfét rﬁé?\%'el'b ﬁﬁBllc,et ﬂ)l’ﬁﬁahc%@&?ﬁhﬁ&ud nﬁytdr'&ﬁ‘orﬁ%t Mhbsphoric, nitric,
t e?‘%/ “BErt W&Xar\iﬁsHtjqu Ic, a|n|a9§?1glrea€%1gf9plgn ebenfe%i;yn ic, Vltﬂwnesuﬁomc

ancamterdulfaric, Hd sinilakly | known addceptablemaide twies arcmpound of this

Su?l%éﬂd%“t&qt%ﬂshgytg%%yn}to}/e? c:Egaltg ’R%'ag%%g%e Sf% Fi é'én'é ;]otré)arnic and
i nmpm@embaaeeno swmyls alialif metai csaus ni§dr, exLanBJIe:h $ddivom,0 lithium, or

Vi g&éssﬁn)z afcalich fddi@r ?Nétﬂy%?nsl dmfiohfubd 488 0‘é|k2l¥l11n5)nium salts

br ono et hane, uoro et hane, 1-flu
br epntaiaing, éﬁecar*@rmms orsiplsriammeniugngalistentaining, 1-6serbon atoms in

t egéahhﬂkﬁ@e@ Rl uﬂﬁﬁymﬁﬁmnﬁ salt§ f&oﬁfanrmvg 1f6| éH?BM‘Stoms in each
an I Odl ne

r nmean n ,

S o Whers chEPONT o PeTIioh Saais &P SERA TORY: ng

i ncl ude furan, thi ophene pyrrole, i sopyrrol e,

ng;‘gglo e’ie%ggi&l Slkg;,> galy%p%l%(itﬂ@ %ﬁg?ﬁ%@h@ grlme straight chain
ox pdieties | Exaniplesindude nmeﬁwk ethylo propyll butyk isoprapyl, sec-butyl, tert-butyl,
OXgGhili %EIP 'a@etyleﬁ@tf ﬁ'aémyﬁvmﬁya{n‘arlhe .1 Wh@ﬁ al V&‘ ﬂlﬁ%&ﬂﬁmeﬂes are

pyrim adi ne, azi ne, “triazi ne, oxazln

or Sépstiytedy ﬁrf?é! max typicalinbe manef, dliv it thﬁﬁr Sﬂpﬁéltmed Examples for a
hehabm@hmtuenngnm@ef YImdmo Vikyl, ORIRBR VR, t1h2 ame&rs vityl, 2,2-

25 O SRR AR 1 25 i 4 S G- uoro 2
R2bfonigletharle, CF,CF5, CF.CF,CF3, and the like. The term halogen includes bromine,
chiorine, fluorine, and iodine. The term aryl means phenyl, 1-naphthyl, or 2-naphthyl.
Preferred 5-6 membered heterocyclic rings include furan, thiophene, pyrrole,
isopyrrole, pyrazole, imidazole, triazole, dithiole, oxathiole, isoxazole, oxazole,
thiazole, isothiazolem oxadiazole, furazan, oxatriazole, dioxazole, oxathiazole,
tetrazole, pyran, pyridine, pyridazine, pyrimidine, pyrazine, triazine, oxazine,

oxathiazine, or oxadiazine. It is more preferred that the heterocyclic ring is furan,
thiophene, or thiazole.
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R3 wherein R, is alkenyl of 2-7 carbon atons; wherein

the al kenyl noiety is optionally substituted with

hydroxyl, -CN, hal ogen, trifluoroal kyl of 1-6 carbon

atons, trifluoroal koxy of 1-6 carbon atons, -COR5,

-CO2R5, -NO2, CONRS5R6i NR5R6 or N(R5)COR6; 10 R2 and

Rea are each, independently, hydrogen, hydroxyl,

hal ogen, al kyl of 1-6 carbon atons, al koxy of 1-4

carbon atons, al kenyl of 2-7 carbon atons, al kynyl of

2-7 carbpe @in%ndé b'fftthlslqﬁ\mltukry it o4 p?ef@rréoaﬁmflhé‘tcﬁﬁiﬁound of
or, trlfgforﬁalk of 1- carbon atons; wherein th

alRula Higgdne b u%"ealkynyl noi eties are optionally
substituted with hydroxyl, -CN, hal oger

trifluoroal kyl.of 1-6 carfon atoms, 15|trifl uoroal koxy

of 1-6 car borh%
NRS5R6 or N(R5)
| ndependent | yRz2
al kenyl of 2-7 c
atons, hal ogen, al ko of 1% car bon » Rag
trifluoroal kyl of 1-6 carbon atons, or trlfluoroalkoxy
of 1-6 carbon 20 atogs; wherein the alkyl, alkenyl, or
al kynyl noieties are optionafly substituted wth

hydr oxyl, -CN, hal ogen, trifluoroal kyl of 1-6 carbon
atwheeeint ri fl uor oal koxy of 1-6 carbon atons, - COR5,

o S AR 2 R O oM i ESre R DRE ey (-ntrel Stbstiuted
atR g”BR%fﬁthWde{jxylﬁ =319, hakliﬁehpmﬂabt@ﬁﬁyl o251 -8chrboR atots, Bifluoroalkoxy
| o C r

O 5. 15" B Progiae, LoRie D e RS EONR A SRR o plsc0Rs

pr e¥ er drt%wé 'egé“ lme%m“?myam@ehthytdmleﬁélogéﬁ alk I d?queﬁcarbon

that Xis 0, an nore preferred
is 0, anmRalkoxyof] -&@ﬁshon@torns :all@aylmﬁa Tagapipan atoms awml of 2.7

opt i On%brlbbnsélgﬁfs' ttl’iﬂuSFJJaWS/It Bf Ry carih - atorﬁ#‘ oﬁtrfﬂﬁtl%gﬁa of 1-6

trifluor -6, caifbon atons uor oal

1-6 car® “a‘%/ Bfﬁ‘é WhefeeR%w alied.oalkenyl, Nmal Ynhreoiaties RF%RB'“O"a"Y'
or N( tREslnsaiﬁﬁed Aﬁthuﬁ)@loxyn -@gCQfali@Bﬁe%riﬂbéu’aalkW& 1-6 carbon atoms,

i nvent i e Vi re

provi dlt?{B‘ 5035&9 [13106 g?g tol"%nc eglébvgpé 5'b§'bﬁ'h$9NR5R6' NRsRe
i nvent mhl(RgI@@rRa either directly 10 adm ni steri ng such

a co nd ors t.ance, mnis ing. a prodr

cefs G818 Roe aFe SRR FLPORIEBRNE RYHPREN. BTt e CabPE alftheatkenyt of
amount 20f carBen GRIRRO WIkIny? of S.70SIHFICRoME [ KHIdhen! ARoUIN -4 carbon

atoms, ftrifluoroalkyl of 1-6 carbon atoms, or trifluoroalkoxy of 1-6 carbon

atoms; wherein the alkyl, alkenyl, or alkynyl moieties are optionally substituted
with hydroxyl, -CN, halogen, trifluoroalky! of 1-6 carbon atoms, trifluoroalkoxy
of 1-6 carbon atoms, -CORs, -CO;Rs, -NO2, CONRsRe, NRsRg or N(R5)CORg;
Rs, Rg are each, independently hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10
carbon atoms;
Xis O, S, or NRy;

R; is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -CORs, -CO,Rs
or -SO.Rs;
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As used in accordance with this invention, the term
"ERR sel ective ligand” 15 neans that the binding
affinity (as nmeasured by I C50i where the | C50 of
1713-estradiol is not nore than 3 fold different
between ERa and ERR) of the ligand to ERRis at | east
about 10 tines greater than its binding affinity to
ERa in a standard pharmacol ogi cal test procedure that
neaemhegnqqee"qaﬂharqeataarersar.tr¢re@f to ERa and ERR. It is
preferred that the ERR sel ective Irgand wi || have a

bi ndi n afflnlﬁe@{ tFFﬁB @t is at 20 | east abo
(i nes. gr8mees Pieteriee el i aed o eIEBeLRET Xyt O and Ry i
ml&llénplr 81f §r3r Eé’rbbﬁ' 3dtom§ hﬁ/h%ﬁzass@dtféﬁélly:’?ﬂastrﬂlﬁg g/}% Lﬂggroxyl -CN,

h
C hefogBnetMigpRai: of, figh Latben S n apioAkPey of J-Erarbon; atoms,

| SCORs! -08,RH -ROS ICERIG ARIFr IR, )Com.ective ligand is
non-ut erotrophi ¢ and non- mammtrophl c. 25 As used in

accordance with this invention, the term
" non- utagrekd Wébc@rdaﬁ@@ﬂlﬁh tHs thékﬂloﬁgthélfem‘brm i WrtH/\l%Epect to

ol & SoPbuad of s EGE sovEBI U B SOl iRy drecty
i regimégisteringbsieh\eecbnfipmund or rsabrstamjel. yr adrhihisteeing @prodrag, defrivative,

17&%&%&; rvﬂﬁ'dho\!vrll 95rrft¥1g eefF Lm&J t%{] ?rf‘e %«ﬁrgﬂo?rlng 02 gggﬁar}]ce within

erre
hebﬁ@wlne melght will be | ess than 30 about 25% of

t hat observed for estradiol, and nore preferred that

the increase in wet uterine weight will be | ess than

about ASoysed inrRecordpres with thigringentiemdthe |term 'ERG seisstive ligand”
g : _
prrﬁéaﬁﬁrtﬁg tfr@ Bﬁwd?ﬁp% fHAY (44 fleBLirR r‘B%z ?}%5055‘:%5 Iltrgﬁdsé’ §f 17p-estradiol

l'i gan ncr
siigmpf meenthay 3(fold-differeB) betoepm ERd and ERA) ofotherlighnd kaERB is at

| Skt Qdls o, WhEs ObieaRA! fian 26 |idi Gy, 6t A “Randara

i naccor ance
rpharnMugtcabphﬂ prbcecﬂre‘rmnmepsmdu mertgncﬁmg affinities ReER® and ERB.

* dCE Arene L el B e % SRS BB GRS tatis o

kileast @abbut 20RiNfes dresteeman ite kmmrngesfnﬁr@rto ERUBXE [¥erhdré preferred that

o b 86 S Rl L S S S i s st 5

t idhest GreateP G-RATLLIRARG dHiily"BSERL.! It BRYAKYY Mefe%dltﬁ&t&he ERP
than a 5% of that observed for estradiol,

W@%Y%W@P%@d‘%d‘t?rﬂg‘?p'}'%@q PR @APAtAPRiG s ei n k| nase
Il mMRNA will be | ess than about 10% of that observed

for estyadi i S refer t hat the -
non- et ik ptordghoB St Bie FaYenfis, i By PSmperotrophic means
i NUodsiy amdeireadei inawet luterimBNeeightgini & i stamdard/ phpriracological test

O-&ééed‘&f‘wﬁtafe%g i Elt:d'ht (WﬁtJf %?‘td?ﬁfnss ‘ﬁ‘igﬁ'ﬁﬂbga% observed for a

i C actlvi
i memmaﬂme@weug dose @biﬂﬁ estradiot @rf17a-atirmyld@Pestradiel in the same

| '&Pé;é?iuw ithe Hf@r?émﬁ th@fncre%gé o (Crfep 0 e%e Weyl’ﬁ l%ll Be less than

mrat or di sease

paahovt:%r’r%rof at P'PF@“EIQF(%%‘F@@N' \ﬁ@dlmcgameraecbtmsemumcrme in wet
t hﬁeﬁrfee\ﬁérgfﬁnﬁrll 8k (dg3hth&h BbOR 108 of that observed for estradiol. It is most

preferred that the non-uterotrophic ERB selective ligand will not increase wet uterine
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rheumatoid arthritis, osteoarthritis or
spondyl oart hropat hi es; and Crohn's di sease,

ul cerative colitis, indetermnate colitis, infectious
colitis, or ulcerative proctitis. This 20 invention

further provides for the use of an ERR sel ective

ligand in treating or inhibiting joint swelling or
erosion; or treating or inhibiting joint damage
se\?@ﬁ’éﬁaﬁ*@/"ﬁtﬁ@nﬂ&am hi0d Gpmearsd witly @icentrol grad d_?edQMOé’sOf uterotrophic

I Sadiilv rd. eshidiéyat the ERR selective ligand is
non- uye?os{roph% and non- manmot rophi c. 25 The reagents

used in the preparation of the conpounds of this
I nvent i A8 us& in Recatiadver wriDthieriavedtiby, it l@krﬁeﬁo@haﬁﬁﬁbtmphlc"

T PBRE rafucly kot Rapasd B EaSeR  kinei clhe MBAVA oinadbsstandard
t oplzaripamiml fest probedype eplasathao rabolit 50% obihp easein @ihagekk mRNA
' ”M@.%Eé OBbé‘e?\;garfoﬁ %)g&g%Jyo%fg%;ﬁﬁjgocl?ols%%fqglimg?cipl ong'}(o)z-ethmyl-

reactrng a conp
17ﬂ:@ﬂradmdm)measmasra¢etﬂ|hrae¢t i preferrad thit the mraaeel Bakedtf kinase i

;g@ﬁ&AﬁgiF Rgfeg@glﬁgneé%qﬁﬁ?% o]q IE%Z 2 %qrrsei 6e%trac€o§, P{ggrg preferred
at et ,thellDCReaSEb)n casairekirang lh nﬂﬁmwlhbedéss‘ tranmudtoul HO%Sof that

SeRARa 5308, S EIRIRENEEN b SEFRRIPIMEHERHD scie

coligaod milnabincreaseroasein kinase Ii sBINA sigrificantyb(pen@.06) ampared with a
of chtre PR BE o] of AfMbRogHic %tiv@p@%‘ggﬁaﬁw' cal ly
e CO S O

acceptable salt thereo 'thg pr esent
i nvention may for exanple be prepared according to

the f ol 1winehtioN BlsBrbvideathe 1BS of 4 ERB!sbleceIGaRAT the treatment

Nzgr inhibition of arthritis, inflammatory bowel disease, and endometriosis. More
particularly, the ERB selective ligands are useful in the treatment or inhibition of
rheumatoid arthritis, osteoarthritis or spondyloarthropathies; and Crohn's disease,
ulcerative colitis, indeterminate colitis, infectious colitis, or ulcerative proctitis. This
invention further provides for the use of an ERp selective ligand in treating or
inhibiting joint swelling or erosion; or treating or inhibiting joint damage secondary to
arthroscopic or surgical procedures. It is preferred that the ERpP selective ligand is
non-uterotrophic and non-mammotrophic.

The reagents used in the preparation of the compounds of this invention can
be either commercially obtained or can be prepared by standard procedures
described in the literature.
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CH30 ; + 1 CH30 2 OCH3 OCH3 Et 3N CH2Cl 2 CH3O OCH3

OCH) 3 Pyridine. HCI 200 CCH3OOCCH3 4 HO5 OH In
Scheme |, comrercially avail abl e di methoxy aniline |
was treated with 5 commercially avail abl e benzoyl
chloride 2 in the presence of triethylamne to produce
am de 3. The required benzoyl chloride 2 was al so
prepared fromcomercially available benzoic acid 4
upon r df [@RihREasRach thisinyglionciHaies tea prasesrefos theagreparation of a
C cgoviouRdl of the ifvieatidgihsRpribiig BAE aPHeABIowily: Upon

treatnment with pyridi ne hydrochl oride at high
tenperature (200 C). 10 Schene Il CH30 6 NO2 Br2, NaOA
V2) ¢ NMeactiRg-aNiompotidd € fonuldd 3 OH AcOH ' -r' OH Et OAc

Br 7 R 9

RZa
HO\/%% NH,
Rz——:——
)
R, H

wherein R3 and R3a are as defined above and Y is halogen, -OH or alkoxy of 1 to 6
carbon atoms;

or

b) converting a compound of formula I as defined above to a pharmaceutically
| acceptable salt thereof;

or

c) resolving an isomeric mixture of compounds of formula Il to isolate an
enantiomer of a compound of formula Il or a pharmaceutically acceptable salt thereof.

The compounds of the present invention may for example be prepared according to
the following synthetic Schemes (I-VIIl)
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CH3O R, CH2C12, pyridine (Rl, R2 =H, F, CH3, CF3)
CH30O Br 8 p-toluenesul fonic acid p-xylene, 150 C OCH3
RHO\ NI OR 12 OH5 In Schene Il, comercially
avai | abl e nitro-phenol 6 was brom nated with

Br2/ NaOAc in acetic acid to produce brono-phenol 7.
Catal ytic hydrogenation of 7 with Ra-Ni in EtOAc
afforded aniline 8. Coupling of 8 with benzoyl

chl &cheged (commercially available, or prepared fr

t he correspondi ng benzoic acid and thionyl chIorié??H
in the presence of p¥5iqtne produced am de- est e
Conversion of 10 to 10

under acrdieNtlandi tiopa (p-tolgtggesul foni g achg) at
hi@HafDE&?;gture (1*5 Dencet—h?iat a@;wth
boron tr™orOQCHy i n A Ioro@‘H§®I§ne

: OdCH
pbenzoxazol e 11 was ac ' 3

phenol i ¢ beénzoxaz6Hg012,O€kkene 111 CH3 O NH%
BBr3 CH2Cl2 OH I NN Bori c acid,
Pyridine . HCI
O, -OH 200°C
SOCI
N 2 SN N - _OH
5\3 oL~
CH,0  OCH, L
4 5

In Scheme |, commercially available dimethoxy aniline 1 was treated with
commercially available benzoyl chloride 2 in the presence of triethylamine to produce
amide 3. The required benzoyl chloride 2 was also prepared from commercially
available benzoic acid 4 upon refluxing with thionyl chloride. Amide 3 was converted
to the phenolic benzoxazole 5 upon treatment with pyridine hydrochloride at high
temperature (200 °C).

-10 -
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p-xylene, 150 CCH3 OR (R =H F) 13 In Schene 111,
aniline 8 was converted to benzoxazol e 14 upon
treatment with 5 benzoic acid 13 and boric acid in

p- xyl ene at high tenperature (150C). Denethyl ation of
14 with boron tribrom de in dichioronethane produced
the phenolic benzoxazole 15. Schene 1V 10 HNG3,
CH3CO2H OCH3 16 HO QCH3 9CH3 OCH3 17 CH3O Et OAc Br
R2 Sche@e ICH30 R, Sinmilar to Schene |1 CH2CI 2, pyridine
(Rl, RR =H, F, CH3, CF3) Br 14 N O 19 NH2 CCH3 18 H
J ' R

NO NH
R 2 Brz, NaOAc SN N02 _Ni __|_\ 2
CH3O—T—/ ——— CH,0—— Ra-Ni CH30—; P —
OH  AcOH OH EtOAc OH
6 Br Br
7 8
R, R
04 -Cl 2 1
S 0 \4—OCH3
o R © X
CHO R, . CH.OY NH p-toluenesulfonic acid
o KAS AT >
CH,Cl,, pyridine 70 p-xylene, 150 °C
Br
(Ry, R, =H, F, CHa, CFy) S I
10 S
R, R,
RZ R2
: NN BBr. SN~
CHz0—f \>—C\é 3 s Ho-! \}_C S
/ 7R ' \
qu oJCH | Gl [ 0{4 "
r 11 3 Br 12

In Scheme Il, commercially available nitro-phenol 6 was brominated with
Bro/NaOAc in acetic acid to produce bromo-phencl 7. Catalytic hydrogenation of 7
with Ra-Ni in EtOAc afforded aniline 8. Coupling of 8 with benzoyl chloride 9
(commercially available, or prepared from the corresponding benzoic acid and thionyl
chloride) in the presence of pyridine produced amide-ester 10. Conversion of 10 to
benzoxazole 11 was accomplished under acidic conditions (p-toluenesulfonic acid) at
high temperature (150°C). Demethylation of 11 with boron tribromide in
dichloromethane afforded the phenolic benzoxazole 12.

-11-



R In Schene IV, nitration of 16 with nitric acid in
acetic acid produced 17, which was reduced with
hydrogen in the presence of Ra-Ni to afford aniline
18. Aniline 18 NO2 H2, Ra-N -12 was converted to
benzoxazole 19 in a simlar manner as described in
Schene Il, with the exenption that the denethyl ation
step was acconplished with pyridine hydrochloride at
hi gh tSehquIure (200 C). 5 Schene VROR 2 N}/
Me3C( CH3) 2Si Cl C) ~-1!/_R1L imdazole , DVAP BR =
H, or CH3OR , (R = O 23 R39 Z R2 px' ORlL R6, R5,
ZPKZ R=H \CH3 (R3 = CH3CO BBr3

orChO A\ (Boric @ih) R3 = Me3C( 8. /= OCH,
Ac20, e meo—: %C\Q
Tri but yl @R4)t | é/\ﬁ ePVleneghol "G hy| | al ~Oet c

or 2) R5- B(O—DQH@ 5 B phRewyt)y etc) or g
14

R

CH,Cl,

BBr, XN =\ _OH
el o8 G
Br 15

In Scheme Ill, aniline 8 was converted to benzoxazole 14 upon treatment with

5 benzoic acid 13 and boric acid in p-xylene at high temperature (150°C).

Demethylation of 14 with boron tribromide in dichloromethane produced the phenolic
benzoxazole 15.

Scheme IV
QCH, OCH; OCH,
HNO,, NO, Hy, Ra-Ni NH,
——-——_» :
—
Br CH3C02H Br EtOAC Br
OCH, OCH, OCH,4
16
17 18
0. Cl

R
CHO R, Similar to Scheme Il HoDi >_<j"\<

CH,Cl,, pyridine
10 (R4, Ry =H, F, CH3, CF3)

In Scheme |V, nitration of 16 with nitric acid in acetic acid produced 17, which
was reduced with hydrogen in the presence of Ra-Ni to afford aniline 18. Aniline 18

-12-



3) R6-2ZnCl (R6 = propyl, cyclopentyl, etc),
[P(o-tolyl)3]2PdCl 2 or [PPh3]4Pd(0) O 22 48% HF or

Bu4NF OR3 (R3 = Me3C(CH3)2Si) -13 In Schenme V, the

hydr oxyl groups of benzoxazole 20 were protected

either as the silyl ethers 21 (R3 = M3C(CH3) 2Si )

with tert-butyldinethylsilyl chloride/imdazole/4-

di met hyl am nopyri di ne in N, N-di net hyl f ormam de, or as

t easesoneerted2o berdxazaH3€{) a sipiilahmaoeeri as described in Scheme I, with
ar{ﬂé/dé)lé?fﬁftuén dih@?tﬁwl @@n@@@l\éﬂbrﬁj' &ep | Wag' & oﬂ*fgf?%ﬁhmﬁ pyridine

Benzoxazol es 21 were coupl e vari et
ofhyfiqumf’@z%ﬁg%‘m‘@ t(empgraturg 209U (vi nyl ) ti n,
tributyl(allyl)tin, tributyl(2-furyl)tin, boronic
acids or zinc chlorides in the presence of a

pal | adi uStleemeaVyst [i.e.

di chl orobi s(tri-o-tolyl phosphi ne) pal | adi unm(11) or
tetrakhg(triphenylp sphi ne) pal | adi u | n p-xyl ene

t ol uene, t Nahy di nmet hox

1, 2- di mphgxypeRarey tMes Chl)aay ceo qﬁ)s_aC

(i.e. Na 010 t e‘bvr?w \ {7 R1
e

d
react| erat ur es™ ;lg g 20 Gt o
C Ew g‘ugéeggnzoxazol and 23. Deprotecti on 6

t he S|IyI &Ohdrs of 22 5&53 = Me3C( CH3) 2Si Radt tMesC(C 3)le
hydr of | uofi c dci d Ac#R. RMAR,iGH@: &R F Y ? CH;CO,
t et rabuty] anmonium TT Uuori de produced benzoxazol e 24.
15 Saponification of 22 (R3 = CH3CO w th potassium
car bonat €| i|n d| e zoxazol e 24.
Benzoxazo| € ?&?Hsﬁgﬁ"d\/\é‘sgéggﬁghyl ated with Rofon
tribromni de chIVEbrallylh gt o6r pyri di ne
hydr ochl orlde aQ R oq.ggrperature (200 ©) to affford
benzoxazol ¢ ? nﬁ n- BuLi, THF, RO
Ph( CH3) NOH( éFt"$ MY e%)Po NCO Et or acetdng O
OR 3) Rg-ZnCl
(Rg = propyl, cyclopentyl, etc),
[P(o-tolyl);3],PdCl, or [PPhg]4Pd(0)
' R;0
l%’ > F@&
ZRy Re: Rs, R4 OR;
Re. Rs, Ry KoCO;3
R=H,grCHy | (Rg = CHyCO) 48% HF
or

BBr; or BusNF

pyridine .HCI (R3 = Me;C(CHs3),Si)

(R=CHs)

j: >_C'<R1
R6' R5’ R4

-13-
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ORor C2 R 25 R2 =CHO Et, CO2Et, C(CH3)20H BBr3
(R=CH3) or BudNF [R = Me3(CH3)2Si] 26 R2 = CHO

CO2Et, Et, C(CH3)20H 0 OH In Schene VI, benzoxazol e

24 was treated with n-butyllithiumat |ow

tenperatures (-78 C) followed by the addition of an

el ectrophile (i.e. CNCO2Et, 5 Ph(CH3)NCHO Etl , etc)

to produce cong{ound 25. Deprot ection of 25 with boron
tribrorf & tha3)ydxylaseyrsRftbenzenaeole 2Mwere protetted éther as

= théfewﬁé@b@ 215@3 =)d e @ifr‘g sobﬁﬂwzt@ﬁ%g)lo%&ﬁy&@f mﬁk\@n idazole/4-

ng ( NA rtirar 0
e@y'émmcﬂd%@ N.NeGimetyifRrmanpide. ioniagdhe esters 21 (Rs = CH;CO)

hy/dtmadfdtlo randymmaémtm@ahylammbwmﬁe%m(cg&ﬂbrg%\eﬁ@n@f B@h‘ﬁﬁazoles 20
educt i on

V\Aeﬁ‘wat %l / v%%y elr&égxﬁé%lt ﬁvgr'ﬁgor?}oml reggentsglios. trlbyyl(vmyl)tm

Sdtieuty (AlyIMtinCHEDINRBLE/ ) tin, Mokdnic &9idsverQihdcHi¥ridds ifHe PPesence of a

BBYafadibH2 ¢! %ataﬂyﬁ1 Oﬂ.e:.p’l K&NnIopo%'is%?i@o-tolylphosphine)palladium(lI) or
tetrakis(triphenylphosphine)palladium(0)] in p-xylene, toluene, tetrahydrofuran,
dimethoxymethane or 1,2-dimethoxysthane, with the presence of a base (i.e.Na,CO5)
for the boronic acid coupling reaction, at temperatures in the range of 20 °C to 150 °C,
to produce benzoxazoles 22 and 23.

Deprotection of the silyl ethers of 22 (R; = Me3C(CH),Si) with hydrofluoric acid
(48 wt.% in water) or tetrabutylammonium fluoride produced benzoxazole 24.
Saponification of 22 (R; = CH;CO) with potassium carbonate in dioxane produced
benzoxazole 24. Benzoxazole 23 (R = CH;) was demethylated with boron tribromide
in dichloromethane or pyridine hydrochloride at high temperature (200 °C) to afford
benzoxazole 24.

-14-
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DMF In Schenme VII, reduction of the benzoxazole 29

W t h sodi um bor ohydride in nmethanol produced al cohol
30. Treatnent of 30 with boron tribrom de in CH2Cl 2
for 1 5 hour furnished benzoxazol e 31, while prol onged
(18 hours) treatnent afforded brom de 32. Brom de 32
was converted to acetonitrile 33 upon treatnment with
pot assi um cyani de and 18-crown-6 ether in

N, I\I-S'chmdNIfornam de Schenme VIII RO 35 1) CuCN HO O
"/ O'"OH CN36 Br Br (R=H CH3) 3 2) BBr3 (R =
cH3) 1) zn(CN)2, Pd[ P( PHBYYiI4ATHFR = CH3) g?) BBr3 Cubr,

e DME (R = Hp HO, phy @l—l@)N@Hb’é\@ﬂiUCC Ne =8 R,
SOH X R o ﬁ >—<=j
TR g

B O OR or CNCO,Et or acetone
24
. Ry = CHO, Et, CO,Et,
R= CH3, Me3(CH3)2S| C(CH3)20H
pyridine.HCI BBr; (R = CH,)
[Rz2 = C(CH3),0H] or

BU4NF
! [R = Me3(CHj3),Si]

reScw P >—<:<

CHy 27
Hy, Pd-C R, = CHO, CO,Et,
Et, C(CHa),0H
HO
N = R
(L=
O OH
HaC
CH, 28

In Scheme VI, benzoxazole 24 was ftreated with n-butyllithium at low
temperatures (-78 °C) followed by the addition of an electrophile (i.e. CNCO.E,
Ph(CH»NCHO, Etl, etc) to produce compound 25. Deprotection of 25 with boron
tribromide (R = CHj) or tetrabutylammonium fluoride (R = MesC(CH,).Si) afforded
benzoxazole 26 [R = CHO, CO,Et, CH,CHj;, C(CH3):0H].

The tertiary alcohol 25 (R = C(CH3;)OH) was treated with pyridine
hydrochloride at high temperature (200 °C) to produce 1-methyl-viny! benzoxazole 27.
Reduction of 27 with H, / Pd-C afforded the isopropyl analog 28.

-15-




39 In Schenme VIII, brono-benzoxazole 35 (R = CH3) was
first treated with copper(l) cyanide in DVF to
produce the corresponding aryl-nitrile, which upon 5
treatment with boron tribrom de afforded benzoxazol e
36. Benzoxazole 36 was also prepared froma second
synthetic Route, where the brono-benzoxazole 35 was
treated with zinc cyani de in the presence of a

pal | acScheme MIhl yst [i.e.

tetrakis(triphenyl phosphl ne) pal  adiun(OQ] to afford

t he Q}p{30espond| ng ary -nitrile, V\:hCH oupon

denet hyl W t bn trllN'acgnde
benzoxa enzoxaz x{zﬂn
with co brom@eH;and Mieesh! y pr ar &Y Hs

met hoxi@HO n to produce nethoxy-be zoxazol § 37.
Bromi nation of<37 wth §MWSUC
acetonitrile afforded®i dhrdno benzoxaz Ie 38
(maj or product) and tHd di brerfobenzoxazol e 39 (BBradeHCl
product). 38 -17 Standar d-phar macol ogi cal test 18h
procedures are readily dvailable to determn t he

activityH rof| e of a ven test conpi@nd. The
fol | ow ngg r| zes several
test proc gy an i nclude data flor \

representative (:orrpoun(@“I of the inventin.OA | OH
assays, e pt tdye radioligand binding assay ocan be
used to detect 5 estrogen receptor ago f st O|3

antagoni st activity of conpounds. In general, @ajrogen
receptor agonist activity is nmeasured by conpagidig the
activity of the conpound to a reference es rwp
(e.g. 170-estradiol, 17a-ethinyl, 1713-estragdi ol
estrone, diethyl sti | besterol etc). Hot rogen receptor
ant agoni st activity is generally neas

co-treating the test conpound with thg/r f

estrogen and conparing the result to th@t

wth the reference estrogen al one. Standard

phar macol ogi cal test procedures for &hRvs &% al so
provided in US Patents 4,418,068 and 5,998,402 which

are hereb ncoy,por ref erence. al.uation pof o
bi ndi ng' ag‘fq eMmet y@,sreﬂgg Qéxa“%tngﬂ?f?xi@l?{gérvﬂ STROLT ggrohydnde n
ex mtﬂaasl prbducee aloohiertiOl. Cieataeat 6N\adl witit exdor bibranhidé in CH,CI; for 1
t f 0
bé) ﬁ;rr‘ %eg ggﬁfogg%oﬁ%nﬁr Jvzr{ilg @r% o'hg °(|1% t‘?chrﬁ {rgatﬁgﬁt afforded
Thbmmmezpr Geedide @qow@eumgertqdetmecetgmnlebg%} lﬂnnn tseaément with
h 6%t WINMEditfettybinidifidd. or the
&SE%RPV%é%é%}gdrggs&@ﬁe pr ocre dure 'u&:eaAT bri ef
descrl bed bel ow. 20 Preparation of receptor ext ract S
for characterization of binding selectivity. The
I i gand bi ndi ng domai ns, conveniently defined here as
all sequence downstream of the

-16 -



DNA bi ndi ng domai n, were obtained by PCR using full

| ength cDNA as tenplates and priners that contained
appropriate restriction sites for subcloning while

mai ntai ning the appropriate reading frane for
expression. These tenpl ates contai ned am no acids 25
M250- V595 of hunman ERa [ Green, et at., Nature 320:
134-9 (1986)] and M214- B30 of human ERP [ Ogawa, et

., Rhemedflkal & Bi ophysical Research Conmmuni cations

243: 122-6 (1998)]. Human ERR was cloned into pET15b
(No en, Madison W) as a Ncol - BanHl fragment

beartg er Fl ag tﬂg;u(mrrddo J'=\
for hung t hat —aa—N-—tesni na }a{‘:
added. quencesObHaal 12) BEI;constr Qsed

verifi edey cd‘ﬁl ete seque f bot h(,sN rands
BL21( R HceHas were used (?% |2%ﬂﬁgess the hund

proteins. Typically a 10 nL overni ght c Iture was
used tq i nocpl afy&rpch)L PaP(PH, =l edi um
containjing 1 r incubation
overni ght at 32)8Bry PTG was added to a final -18
concentration of 1 mM and i ncubation proceeded at 25C

for 2 h %EJ y were harvested by centriB‘rugati on
an

(1500 x e pellets washed w t|h

resuspe in 100 nL of 50 mM Tris-Cl (p 4>__§2<
mv NaCl | (Ré1H} were |ysed by passing twic ough
French yress at 12000 psi. The |ysate was clczé i,fied by

ri fugatl on 12,000 x for 30 m nut Qat C
aﬁ'ﬂb %E\Mbmq’mcmm@et racts for 38

speC| adi nding. cco' s phosphate
buf f er € d sal i ne 'g;|$| nal concentr ti §h)

supp! ef@izd vvlth 1 m\/l EDTA was used ag?
buffer. To oBfinize the anpunt of receptor

the assay, [3H]-17p-estradiol (New Engl Bnd OH
final concentration =2 nM 0.6 M10 OCH,

di ethlystil bestrol and 100 L of various dilutions 38

the E. coli lysate were added to each well of a high

bi ndi ng masked microtiter plate (EGG Wal |l ac). The
fi nal dsssghemeoMirebrame-beAfbxazdle adtd (Rhe @ ceast fiest itrepted with

n_gg@g?l)\’@%m?e |F|0/E)¥§‘f£1 Brddﬂ&é“‘l@%'é& eﬁéﬂong{nlﬁg I\;\rgtéile which upon
5 astmatraerédmmnl@prph dribsoraide affred denzenagalei3bndiengpragole 36 was also
agﬁéﬁbﬁkﬁﬁ)& 386brBLsydthels FRoutd Uivhare . thaf Er@ﬁm%ﬁibxﬁﬂ)le 35 was

15 of scintillatjon cocktail ti
SR XVIEGABE VARG S BEONEs | Fo uPRGm, gatalyst [ie.

t h@trﬂkl@(tribhuﬁyﬂprﬁsph|ﬁ@)pallvd;m0)] at ed #ftord ahe |oearsspdnding aryl-nitrile,

t t th
g]o‘g'ﬁa? ?g%qorbgiﬁm%ml%}non vg\ém{fgt etatgr(érsqu }ro&"’%éé‘ Qé”zo%zde 36.
10 scBeriziokadzmtd 85 (Rcuht) wag tre@EG&@th/\ademc (IMbeoraidet 2ndFrasbly. prepared

AT L Shurf] %eqmgcﬁéaiﬂ%@B N %’rdéﬁt:% gﬁbtﬁ xy%?\gofa%i@ Fﬁt70 I'Bromination of 37

pre aratio maxr mum sp ecl f
b| mm rhgbrom«p@umwmmSammtﬁl@r aﬁﬁsﬂe%t%@q@yb@gﬁ henzexgzole 38
m ki Ono&lfct) 4l RO ibtoRtbbéiiokagsié B dhidbr prodwd). var i ous

s of the receptor preparation. A fi naI
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wor king dilution for each receptor preparation was

chosen for which the 1C50 of wunlabelled 17p-estradiol

was 2-4 nM Ligand binding conpetition test procedure,

Test conmpounds were initially 25 solubilized in DVSO

and the final concentration of DVMSO in the binding

assay was <1% Eight dilutions of each test conpound

were used as an unl abell ed conpetitor for

[ 3H] - 1Htandest platinatalogiyabitestinrgcedares ere o¢adgy mpailabit to determine
di thé‘E%{fgW}s%r‘&ﬁlﬁlo‘a a%ﬁeﬁ st @&np gy 'ﬁh@'?&%\hﬂg%r@ﬂy E%’rgﬁﬁni:e%%everal

resdlts were otted as neasured

M
C d' perepentafive dest proceduges é’éﬁrﬁ@tﬂ inglude Satafer Eepresgpig e compounds of

C Uhd fvbhtioh] ,asgay%wceﬂah@m@@aﬁd)blh@@g 8bday, cared ugEad to detect
thetransfor fit and, the |

weEH09T FeaP LGN 0L SRBELS AN G OLIGRtinin General. estrogen
derecema'l o nisBxGtNtNs [niddsureat byactingdaribg ltld! agiviby ofSthigccompound to a

Bln ing affinities, for RP e
et puloancrei O esdiiche. 5o BV T ERRiral o gtrone.
s fmmhylstnbe“ﬁtdodaletc()l)zstreghﬁ récdpltar ahlagEHsbaoildltmg gahérally measured by

! R B Bl e B g o et

seteambiawg@gﬂi.hsmemgelmeesg@gsnm@wsmGBmBM%mcobg!cal test

; 5% g%&‘%%gi% WZ%%%& ?gé}/g%dl%‘\% FPafents 4244806841299 398,402

which are hereby incorporated by reference.

Evaluation of binding affinities to ERa and ER
Representative examples of the invention were evaluated for their ability to

compete with 17B-estradiol for both ERa and ERBin a conventional radioligand
binding assay. This test procedure provides the methodology for one to determine
the relative binding affinities for the ERa. or ERP recptors. The procedure used is
briefly described below.

Preparation of receptor extracts for characterization of binding selectivity. The
ligand binding domains, conveniently defined here as all sequence downstream of the
DNA binding domain, were obtained by PCR using full length cDNA as templates and
primers that contained appropriate restriction sites for subcloning while maintaining
the appropriate reading frame for expression. These templates contained amino acids
Maso-Vses of human ERa [Green, et al., Nature 320: 134-9 (1986)] and M24-Qsso Of
human ERP [Ogawa, et al., Biochemical & Biophysical Research Communications
243; 122-6 (1998)]. Human ERp was cloned into pET15b (Novagen, Madison WI) as
a Nco1-BamH1 fragment bearing a C-terminal Flag tag. Human ERa was cloned as
for human ERp except that an N-terminal His tag was added. The sequences of all
constructs used were verified by complete sequencing of both strands.

BL21(DE3) cells were used to express the human proteins. Typically a 10 mbL
overnight culture was used to inoculate a 1 L culture of LB medium containing 100
ug/mL of ampiclilin. After incubation overnight at 37 °C, IPTG was added to a final
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191572765 202155 213260 22147 233113 2461217 252227
264474 274409 28251036 29155803 301343080 3131352
3216196 3331352 34141101 3515481 3611390 3779498
381021010 391907827 402351300 416411 42959620 43592557
4413537 4584655 46592638 471340Not determ ned 48402975
-20 Table 1: ER binding affinities of representative
conmpounds of the invention 4910425230
concentration of 1 mM and incubation proceeded at 25°C for 2 hours. Cells were

harvested by centrifugation (1500 x g) , and the pellets washed with and resuspended
in 100 mL of 50 mM Tris-Ci (pH 7.4), 150 mM NaCl. Cells were lysed by passing
twice through a French press at 12000 psi. The lysate was clarified by centrifugation
at 12,000 x g for 30 minutes at 4 °C and stored at —70°C. '

Evaluation of extracts for specific ['H]-estradiol binding. Dulbecco's phosphate
buffered saline (Gibco, 1x final concentration) supplemented with 1 mM EDTA was
used as the assay buffer. To optimize the amount of receptor to use in the assay,
[*H]-17p-estradiol (New England Nuclear; final concentration = 2 nM) + 0.6 uM
diethlystilbestrol and 100 plL of various dilutions of the E. coli lysate were added to
each well of a high binding masked microtiter plate (EG&G Wallac). The final assay
volume was 120 pl and the concentration of DMSO was < 1%. After incubation at
room temperature for 5-18 hours, unbound material was aspirated and the plate
washed three times with approximately 300 uL of assay buffer. After washing, 135 yL
of scintillation cocktail (Optiphase Supermix, EG&G Wallac) was added to the wells,
and the plate was sealed and agitated for at least 5 minutes to mix scintillant with
residual wash buffer. Bound radioactivity was evaluated by liquid scintillation counting
(EG&G Wallac Microbeta Plus).

After determining the dilution of each receptor preparation that provided
maximum specific binding, the assay was further optimized by estimating the ICs, of
unlabelled 17B-estradiol using various dilutions of the receptor preparation. A final
working dilution for each rece;;tor preparation was chosen for which the ICs of
unlabelled 17p-estradiol was 2-4 nM.

Ligand binding competition test procedure. Test compounds were initially
solubilized in DMSO and the final concentration of DMSO in the binding assay was
<1%. Eight dilutions of each test compound were used as an unlabelled competitor
for [*H]-17p-estradiol. Typically, a set of compound dilutions would be tested
simultaneously on human ERa and ERB. The results were plotted as measured DPM
vs. concentration of test compound. For dose-response curve fitting, a four parameter
logistic model on the transformed, weighted data was fit and the ICs, was defined as
the concentration of compound decreasing maximum [*H]-estradiol binding by 50%.

Binding affinities for ERa and ERpP (as measured by ICs) for representative
examples of the invention are shown in Table (1).
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50399>5000 51142775 52821200 531661870 54135809
553131980 56971030 573661340 58261435 59522668 6064559
61931180 62201>10000 63144 643376 The results obtained
in the standard pharnacol ogi c test procedure described
5 above denonstrate that the conmpounds of this
i nvention bind both subtypes of the estrogen receptor.

The 1 C50s are generally lower for ERa, indicating
these conpounds are preferentially ERR sel ective
| i gands, but—are—sti constdered—acti-vre—at
Conpounds of Teipd: |Erﬂlté’fﬂ’19§ﬁg’éﬂfﬁﬂf ’%F%F‘t"ea r ange of
activity baged, at | eaSt? oar? ﬁ"P@n on their rgceptor
affinity sellecEkampley [r oERBdGs (M8) Nl ! )ds of
the 10 inventiontbind|FR- (3190 th hilgher A2Ginity than
ER- a, they i ful i L|cnni'1 g nr?;1pnh| Ht i ng
di seases t har—eafi—be—ffodutat A RAR nal |y,
: A , 2&? 5

si nce each receptsor—1 i gculu 59U||p| exr+s tpgIue—at d thus
Its interactjom @t Yari OURgCOr egul at oT g4Proterins i s
uni que, conpoundy of tjhrs 11eeenti on| Wi I T5@0Spl ay
di fferent and ungredi di abl e1attivit]jes ependi g on
cellular context.® For lexanpké) in sbroe c&W-typdgs, it
is possible for 2015 donpoudBSto bhehave 204053 o trogen
receptor ag i st Hhhild in 9?9 rALis:ues,TmW)gﬂcfrogen
recept or ant"gonq,t. Cbnpouﬁd§4l 1 y have
someti nes been IMFI erred—to SERM
Estrogen RecgptogsMbdUIatorsy. UNl I Ke mange estrjogens,
however, many of 1§he SERVE de# not CAUSE H#IGr eases i n
uterine wet [ weidht. These c#rpoundg are1210
anti estrogenic if8the luterusl®and caph conyétely {20
ant agoni ze the_t ﬂ%nhl cd effedfs of ebt rnn2w5r ecept or
agoni sts i n pterfnetHssye—Fhese “eﬁpoJﬁgs, b wever,
act as estrogen cheptu. ago ,
car di ovascul grs—3gmnd-——CEemntTal zmervous SyStEgs. Dde to
this tissue §ETéQn|ve nat ur €gor _These CoRprunads, |

25 2 227

26 4 474

27 4 409

28 25 1036

29 155 803

30 134 3080

3 31 352

32 16 196

33 31 352

34 14 1101

35 15 481

36 11 390

37 79 498

38 102 1010

39 190 7827

40 235 1300

41 6 411

42 95 9620

43 59 2657

44 13 537

45 84 655

46 59 2638

47 1340 Not determined

48 40 2975
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-21 they are useful in treating or inhibiting in a
mamal di sease states or syndrones which are caused
or associated with an estrogen deficiency (in certain
ti ssues such as bone or cardiovascul ar) or an excess
of estrogen (in the uterus or mammary glands). In
addi tion, conpounds of this invention also have the
potential to behave as estrogen 5 receptor agoni sts on
one receptor_type while behaving as estrogen receptor
ant agoni st s |amblé e Eatbivgling affioitieseol aappdsentative  has been
denonstrated that comprondiad thedamentiss ant agoni ze the
action of 174[T-egmradjol vi#4iERR Whj '€ €5430D1 1119
estrogen rdgceptsy agonist agiivity wths6Ra [ Syn, et
al ., Endocrilnol o8ty 140: 8004804 (1909)]. 778uch HRSAA
(Estrogen Rdcept® SelectiveB2agoni st Ant $9Bni st)

activity prauide® forl 10 p'1 bgi-cald’@ distli nct
estrogeni c getd vgg W t R 3.1.33 Ser-es oagz%u..putnds
Regul ati on of—regatothi-onergy HRWAEsjgzggensjacti ng

t hrough ERR rbutgpot£Ra (ﬁgsy‘pregu are 1340
netal |l ot hi oneinm &g MRNA Teva S 1 n pbaos- #436€I 1S |as
descri bed byl Hars9 s [ Endocr il oqy [42: 2868- 652 | 15
(2001)]. Resjults6@romithis t@st proceduré5®an b

conbi ned witlhh refults |from t%’ﬁ: t est pr ocd e
descri bed bel-ow ”%Rér%pgr—t—@ test "roc§u A —t

Al r\r\s 1 nr of i1| o f~or PN {— £ H
gener ate a slet bu3|v Yt N pto1 I;3I €— 1061 uU||p\376| s—0f1 this
i nvention (s o WO06/37681)—Datafor

representative corrpounds of the invention are shown in
Table (2). Table 2:Regul ation of metall ot hionein-II

MRNA | nTI’éat‘é§ult7s &ﬁ’e{ r|1e°d @QH@Q%@ER!' ﬂ\aﬁ'tﬂgéﬂlcﬁ}}id {28t ﬁ&éé’ﬂ&'ré?descnbed

129. 6 Exanp 141 7 .20 Eval uat|
t eatove &ﬁﬁl?ﬂ?ﬁéﬁt%léh%\éheaﬁ°@$"}dér§8rth'ér"“teég‘?“ B'Pecbéguﬁlgmrpﬁs of the
MEstrbgbhh er@ééptorca”ﬁ%' lG&,E' §re5tg@ﬁgra$)0|lblhér0ﬂﬁ BRp! Qﬁdlcatmg these
conpounds (usual l'y prepared in DNVSO a

t hegmrAuNds 8@ qefef%'t'altyoER ﬁa'eﬁkvseﬂ'gmb%arﬁ@klécw%%act've at
SOERY] O@Jn‘g{ ﬂ]dsof)f thil H%ntl-l\g/gi%lll %'S_Ihl%chﬁ%@‘ék%cwwsed at least

stored at
cepargalbrr en ﬁ@@@@ge@m aﬁnevéy éelﬁewvw@fwas@r Since the gpmpgunds of the

[ DinbEMo With ﬁ@ﬂ&raéf'ﬂhlﬂgth%gqéi? &VEneY will be useful in treating or

heat-l nactlvat ?d fetal bovine serum 1% (v/v
Peinhibiting idisestasdparosandienmodyiated vieNER-GI d\dd nally] sincprpach receptor

)@E%E}p é@hﬁh&egnd {hu¥ 8GRErakliGekth @riodd corebatoflepdteins is
unique, compounds of this invention will display different and unpredictable activities
depending on cellular context. For example, in some cell-types, it is possible for a
compound to behave as an estrogen receptor agonist while in other tissues, an
estrogen receptor antagonist. Compounds with such activity have sometimes been
referred to as SERMs (Selective Estrogen Receptor Modulators). Unlike many
estrogens, however, many of the SERMs do not cause increases in uterine wet
weight. These compounds are antiestrogenic in the uterus and can completely
antagonize the trophic effects of estrogen receptor agonists in uterine tissue. These
compounds, however, act as estrogen receptor agonists in the bone, cardiovascular,
and central nervous systems. Due to this tissue selective nature of these compounds,
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hum di fied air incubator. One day prior to treatnent,

the cells are plated with growth nediumat 25,000
cells/well into 96 well plates and incubated at 37 C
overnight. The cells are infected for 2 hr at 37 C

with 50 [/well of a 1:10 dilution of adenovirus
5-ERE-tk-luciferase in experinental medi um [ phenol

red-free DDMEM F-12 5 nedi um contai ning 10% (v/ V)

hét;ey aneaesely dol trebting: o inhibiting pgp ed megmaal dinease states oingyndromes
m@ lacgt?gadcdr alséci?:a%[;{]\ﬁ‘mm&r‘o@en aeﬁ'@’é S!/a%%ﬁ%h iissués such as

um pyr uvat e are
Wi qone psearﬂloaasceia@em anea¥eess AhegireeRn <m WSN‘%{US ph@a@ma%glands)

ang ad&uﬁ&ﬁb@ﬂpﬁﬁds%ﬁtﬁﬁm@éntu&ﬂ afeoihBveé &\ﬂ'dot‘eﬁlﬁl@l&o ®khde as estrogen
wel | s/treat | ul /wel |

e N S
e)ghea“gomsfst ot thelGthare dFomexalrpid, itahassbeenede manstrbtetietbat compounds

Sﬁg%ﬁasén«?éﬁﬁt? 36 BAZbEsFoag offr SRS espBiing estrogen
cqebé gonisViattivit) with 'EVRe [BUR; eeall, IEritio6rino{dgySMK0: 800-804 (1999)].

estr e tor onLst node

ey %ﬁ%& iE8rogen Hreirier éﬂﬁW& et A5gos) SR o
anghadmacsdgicaly distiret egttageniagotivitg withid titis aedes| of gomppunds
(either 0.1 or I nM 1713-estradiol). Dose-response
experlnents ar e perforned in either the estrogen

RNAr ogen receptor antagoni st

nDdes 0 n IERG,
105 ke SRRy oS oo
| aBBNaleuels in Saspdcedlly aisydesgrikedgle legiseEndaeginofogy J42: 645-652
(12%?1)3”R3§9{§ f%?ﬁﬁé‘ﬁ?tt p@ééﬂ%ﬁa b kdHabired with ré’Su?fs %}nfthe test
82, 780 (105 M 11 nal concentrat]on)
eswrpw@fﬁ Aesssibed pelow @Fg%ﬁ]r@pﬂebfﬂ# BIoCeRTBL o Bpnexn pelectiviy
t herofie! fop erﬁpdw‘\a@dofoﬂwls’i lﬁidéak@f (&g aléia wo wﬁahs@ﬁ Data for
d/well of 1X L{K SIS rea ﬁ,él
CoTepEsERIPtYS) wmﬁ?&”%‘? th? S’/‘g%ﬂ Eafezﬂ‘q gole ansf erred
to a 96 well |lum nometer plate, and Iumferase

activity is e 9% P
| um nonet er @%ﬁﬁée%dmm"gggﬁg%mgeﬁ%w | /wel | of

luci ferase 2 substrate (Promega Corporatipn). Prior
to the inj ectionCampewnk: ; ot o Fold backgr ound
measur ement Ls_nBRNRRI20ach well 98q1 | guihg the

i nj ection of LsubEXamRlet4 | jbifrorad@dactivity s
measur ed for L10 S¥RRRId3attbr a 1 Shoonddbl ay. The

20data are transferred fromthe | um nomster to a

th ckg ound 30 read| ng fromthe | uci ferase

T S gl oy AR NSO

| uthenetilgied 1@4e 108-faid wﬁlaBMS& teaakpworkiga spiutiens, of At 10meM. The

25 BRI REkS TR S AR A L SMBLMCE et o

passaged twice a week with growth medium [D-MEM/F-12 medium containing 10%
(viv) heat-inactivated fetal bovine serum, 1% (v/v) Penicillin-Streptomycin, and 2 mM
glutaMax-1]. The cells are maintained in vented flasks at 37 °C inside a 5% CO2/95%
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used to anal yze the transforned and wei ghted data for
one-way ANOVA (Dunnett's test). The conpound

treatments are conpared to the vehicle control results

in the estrogen receptor agoni st node, or the

positive estrogen receptor agonist control results

(0.1 nM17(3-estradiol) in the estrogen receptor
antagoni st node. For the initial 5 single dose

emmdlﬁn@rﬁlr inpybatere Quendryunigr fo Beatment, theegfzbllstase plated with growth

rﬁé(yadgg%g Sk el B8 96 hEPBbtel SndRRUAREA 8 & LO8ekbn:

en the resu ts are report ed per cent
reI at i Vbetcells hee ihferSdefor 2ahti a1 37cAnwith| 50 ullwsell of a 1210 dilution of

( (a\‘égﬁ@}grpg QC%Ré’ L8| ;e(?as‘éQrg%f&lr}r%(ﬁlaT Rief h* @ﬂg@é reldgﬁkgzt s gAEM/F 12

ugerfiyre ceripidingi 10 (W4 heﬂea@pt'a?mﬂwcqad:swpv%q fedal bpYigmeperum, 1%

t @V PBNitilliASHepBRSRmI STIANhRaMEL-1 E$ - milGsokiued b;&hﬁéﬂé} Of he wells
uterotrophic activity Uerotrophic activit

ccﬁﬁ%érdﬁﬁ‘dwéﬁl?db@“%‘ﬁ@hﬂ% rhel exRermgntad "ifﬁ’é‘"¥ f Smaaw th@ ‘cels are
StRIY rrar pOAF aﬁw@m r@aakcateg%f Naféﬁl‘éldfrﬁéwt with qss@mn df-vehicle

Sexual Iy mmature (18 g') rats

arle 0.1% whyt BMSE) o s@mn%snﬁhet #n "ﬁ}?%vl 3‘990-f°ld intb experimental
unheslmi cted access to a casein-based diet (Purina

MIls 5K96C) and water. On day 19, 20 and 21 the Ml?\n

are dodatal g(ﬂg@lmaqfetgﬂgowwnﬁ% is done at a single dose of 1 uM that is

17 I i -
t@stgtg %ld?%r(egtm%l ?%Eéﬂ%oé}bﬁ(ﬁg S’Q?S%O%ﬁ{ aérhisiAation \thS®1 nM 17p

- canadioh 6 a0y R OBRE FECAPIOL IR Rl | (e 96 Well plate also

CORRAERAS vétiiGe %@ﬁ!gcmg%uﬁt @ﬁ%ij' lil\biSO) and an estrogen receptor agonist
17a et hi nyl -17p-estrad |oI 0 gg/rat/day). There

areongpixgriotp deiies Ho! &hd e Baﬁsgaélek) hapeseegsponse experiments are
C% ﬁﬁ;ﬁweélﬁﬁevzt‘ﬂ)e Retégen rééép%r dgbRist Mor'éﬂir@g“éﬂ rBBepiof antagomst

xi ation and pneunot hora

arTO0RRATL AR SPTBPUCSIThige g aites diom 10 e 105 My From these dose-

exfeEgssnik RUnABYECHS and fisofVallied, refpédtivsly are Yaf®Marde ahe final well
al so be snap frozen for analysis of ggne expression

( eingeachotigAtawsh groupaeantaing Spangf 3 rRetlll Ms IGHI8i788(10° M final
f r&ancéﬁparus.s)gﬂa{ éeﬁ%gemaebtaééﬂ@éonﬁs*ﬂeomrbvent on 25 are

shown in . Eval uation of se ed
corrpoun%f?rltrﬁa'&n%tth%lﬁ%ﬁséﬁ kmﬁ en arégak@.f%ééduméwth s wliwelt of 1X

Coégﬂolﬁﬂﬁg ﬂ%lé{%@{dggfr(gghﬁpﬁ é&gbratéﬁ'v' Vighi Eélle%at@s ](259pl) are
T otrqrfaecle) 96 198k IemAPTpler BiA(a-2slsiferaseoacifi B dmpAsured in a

0. PRréluftat EB288PPSuMihofmeEB(E@ TR d0Betthold)using 100 pliwell of luciferase

substrate (Promega Corporation). Prior to the injection of substrate, a 1 second
background measurement is made for each well. Following the injection of substrate,
luciferase activity is measured for 10 seconds after a 1 second delay. The data are
transferred from the luminometer to a Macintosh personal computer and analyzed
using the JMP software (SAS Institute); this program subtracts the background
reading from the luciferase measurement for each well and then determines the mean
and standard deviation of each treatment.

The luciferase data are transformed by logarithms, and the Huber M-estimator

is used to down-weight the outlying transformed observations. The JMP software is
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Exanple 41 (2ng/rat) + 17a-ethinyl,173- 76.6 3.0
estradiol 0.06 /rat -24 Conpoundnean uterine wei ght
(my) SEM Exanple 24 (2ng/rat)14.18 t 1.1 Exanple 24
(2nmg/rat) + 17a-ethinyl,17p- 80.7 5.3 estradiol 0.06
/rat Vehicle30.5t 3.2 17a-ethin |,17 -estradiol 0.06
/rat104.7 t 5.4 Exanple 20 (2ng/rat)39.2 t 0.7 Exanple
20 (2ng/rat) + 17a-ethinyl,17p- 95.9 5.5 estradi ol
0.u36d to ataly2eathp| teangforrighgnd aejgd@:dBdata for7orexaapANOYA (Dunnett's
( r
rztg%l P?h%: é:é’@?;&?rgﬁr%é@égf Lt cgﬁ@aﬁerdeé tﬂg‘?’gfgﬁlgddo?lrol%%ts in the
1ze§t@@ Fecertior r 2gonist qu!edor thedpasitive @stregtﬁh@cgwtem aﬂ@aist control
ﬁ.ﬁ&r(% "?Kg\gfcj:‘l ﬁicésgr%&ot)@n ﬁ‘!e%ﬁ@béﬁ Q@é&gr ﬁt?on{s?HfoHQaFor the initial
%@'Qaﬁ@sed@@&ﬂ"@l]béﬁfhaﬁ@@ﬁ@mﬁ %eg;meﬁt E%Hts%ams'@mlfcantly different

v exng e éméﬂsrua@é ledntrol NE£CEOH! thew the rrbsmségdr@uep@red 4y percent
eut hani zed agrom mat el y hours after the

are
i nEBtYq onthe i 768estradiplisprirgh [ %m (@ﬂ'am%’eum% F%B&'O' @?@? -pstradiol
ar@nfr@lrmmﬂsle.aa@htmo gheod). afrtherdMp isoitvdre i9areqisal adl defimine the

erna e foll ow ng
P €GB K aay fotmabengbingeh db55-t5ePoTee 88Nt ot i ve
conpounds fromt he invention. 10 Table 4: Evaluation
cte oppaunds. LN a nouse uterotrophic Test
Pr ? fd Juunuﬁ%—%{ﬁy uterine weight (ng) f SEM
vehi cl G.lt@r.oﬁ'oprﬂc Bctivity of a test compound can be measured according to the

following standard pharmacological test procedures.

Procedure 1: Sexually immature (18 days of age) Sprague-Dawley rats are
obtained from Taconic and provided unrestricted access to a casein-based diet
(Purina Mills 5K96C) and water. On day 19, 20 and 21 the rats are dosed
subcutaneously with 17a-ethinyl-178-estradiol (0.06 ng/rat/day), test compound or
vehicle (50% DMSO/50% Dulbecco’'s PBS). To assess estrogen receptor antagonist
activity, compounds are coadministered with 17oa-ethinyl-173-estradiol (0.06
pg/rat/day). There are six rats/group and they are euthanized approximately 24 hours
after the last injection by CO, asphyxiation and pneumothorax. Uteri are removed and
weighed after trimming associated fat and expressing any internal fluid. A tissue
sample can also be snap frozen for analysis of gene expression (e.g. complement
factor 3 mRNA). Results obtained from representative compounds of the invention
are shown in Table (3).

Table 3: Evaluation of selected compounds in a rat uterotrophic Test Procedure.

mean uterine weight (mg)
Compound + SEM

Vehicle 214 £1.59
17a-ethinyl,17B-estradiol (0.06ug/rat) 85.5+ 3.1
Example 12 (2mg/rat) + 17a-ethinyl,173- 60.2+4.0
estradiol (0.06ug/rat)

Example 41 (2mg/rat) 30.3+15
Example 41 (2mg/rat) + 17a-ethinyl,173- 76.6 £ 3.0
estradiol (0.06ug/rat)
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17 -estradiol 50m/k41.7 3.6 Exanple 21 (20ng/kg)12.1
1.7 Vehiclell.7 0.5 17 3 -estradiol 50m/k41.9 2.9
Exanpl e 24 (50nmg/ kg)10.7 0.9 Vehicle9.6 0.4 17
-estradiol 50m/k40.0 t 2.0 Exanple 34 (50ny/kg)10.3 t
0.7 Vehicle9.4 t 0.4 -25 Conpoundnean uterine wei ght
(nmy) t SEM 17 -estradiol 50m/k35.6 t 4.4 Exanple 25
(50my/kg)9.7t 1.0 Vehiclel3. 7t 2.0 17 -estradiol
50m /k40.5 5.84 Exanple 12 (50ng/ kg) 18ean urige weight (mg)
Exanpl e 20 (50ntfdepol®dl  0.86  Vehilcl 9.6 @ SEM17

- estEBxadiplel 262mg/Mey)0. 0 2. 0 Exanpl e 34 (50ny/ #4)88.13

0. 6%xakpl 24 @hghrat) +1174-dtifinylesipr adi ol | 50m / k48.79: 6.34. 8
Exarazradidiqo(08aredtkg) 9. 0 0. 3 Exanpl g 42 (50ng/kg) 9.5 t
0.q Exanmpl e 64 (50ng/kg)9.8 t 0.7 Ejaluaiion of
ostjeggmieds! S and 11 pid nodul ation (da rdi opiagisecgpon)

FeNB| 72 cthhAa7B-csR3diaN0 0BLGratpVar I ectjom zed g4 2R3y

OpeTEafibie 20 @niyAaf’ Ned 39.2:+ 0.7
Example 20 (2mg/rat) + 17a-ethinyl,17(- 96955
estradiol (0.06ug/rat)

Example 21 (2mg/rat) 38.8+1.7
Example 21 (2mg/rat) + 17a-ethinyl,17p- 939+5.9

estradiol (0.06pg/rat)

Procedure 2: Sexually immature (18 days of age) 129 SvE mice are obtained
from Taconic and provided unrestricted access to a casein-based diet (Purina Mills
5K96C) and water. On day 22, 23, 24 and 25 the mice are dosed subcutaneously
with compound or vehicle (corn oil). There are six mice/group and they are
euthanized approximately 6 hours after the last injection by CO, asphyxiation and
pneumothorax. Uteri are removed and weighed after trimming associated fat and
expressing any internal fluid. The following results (Table (4)) were obtained for
representative compounds from the invention.

Table 4: Evaluation of selected compounds in a mouse uterotrophic Test Procedure.
Compound mean uterine weight (mg)
+ SEM
vehicle 10.2+ 2.1
17B-estradiol (50mg/kg) 417+ 3.6
Example 21 (20mg/kg) 121+ 1.7
Vehicle 11.7+£0.5
178-estradiol (50mg/kg) 419129
Example 24 (50mg/kg) 10.7 £ 0.9
Vehicle 9.6+04
17B-estradiol (50mg/kg) 40.0+ 2.0
Example 34 (50mg/kg) 10.3+0.7
Vehicle 9.4+04
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1 day after surgery from Taconic Farnms (weight range
240 - 275 g). They are housed 5 3 or 4 rats/cage in a
roomon a 12/ 12 (light/dark) schedule and provided
with food (Purina 5K96C rat chow) and water ad
l[ibitum Treatnent for all studies begin 1 day after
arrival and rats are dosed 7 days per week as

i ndicated for 6 weeks. A group of age matched sham
operated rats not receiving any fireatnent serve as an
intact, estro@emppaepd ete controll gmeap Wtermeoright (mg)
stugly. 10 All test conpounds are!prepared 4 8M vehicle
of $50% DVBEr{-dStraddiwk 80mg/kehi | | i pshurg, NJ)356 £4.4

Dul becco" s gxampel#st(80mgkghe (G bgoBRL, Granrd 1.6l and,
NY) [at defined concentrations so that the treatnent
vol ime 15 0. 1T nidpiEieg body wei ghtl. I7(3-estradiol is

di sgol'ved kg e&Fdaid (80 )0/ ML) and deT 1 {§5e0s 84
sub(m&yﬁg@%ﬁ%. AT gosages 35§ 2yt ed

at e weEE o lItRy (Eding/gl COT 0T TG ATEGHe
body—weirght—measurements, and grvyermr subcut aneousty:
Fi vg—weeks—after rrtTatton gf—tT cou TRt oTTe

, . Ve'h'i € grol BEE e
week—pfrt+or—to ofr—tne (0 + ch—rat
IS evald esity(B!‘
tota he Nnrovi i&lio-aﬁi a._arao

lll\.o rJl TN TOCAT < T A AT O

evaltua S+ng—an—XCF-960M
(P 2 ¥
The d_as fol4%984.8 ft cen

m nu '

with_an_intk 4 0/ka | .
ket anmi ne, g@mply &(S0mglkas i ne and 1.5 noRkegt 0.7
acepromazi ne. The right hind linb is passed through a

po%%ag@gtlgrqeﬁés?e BREisYUnd iR Hib rca‘?&u réte% i and

900 andfamaie §rrague-fdawiey ratsi ﬁvaﬂsﬁtomé or $h@m 0perated are obtained
poll ﬁsﬁémr&aﬁgwf%ﬁwéor@é IférPiﬁQWTe@hﬁaﬁ{;é dicngord it fﬂb?hre housed

hat nai nt ai ns It icular to ertur
5 t hé opdcpisicege i, Iaa[PP'Br‘?ﬂ a d24 ightidary osch e fRe paﬂvsdeawth food
end’uﬁf\a Resd %ﬂmo@ﬁd’\d Watepa@Xbittah. TrRAtrodnt fhreallt stikdies bexyin 1 day

| Catetarar o P drb Rofse Lgoiher ek oF iiBledlrf ekl ch aroup of
0. 8genmatdh@d Afhizer opdnated gaist nati reveivisg @ing fremjraentosentehas an intact,

tibiais |ocated.
QétFo%%qr%dE e(?rgl)&? ﬁ;%?ate 82 [&B :.'il Is?a: Sfro?ncflhle
10 p0| nt. Ahdeshaompeurds Aee Prepared: i @ kvehisles of 50%OMSO (JT Baker,

(t bhiﬁ%stﬂlr@ﬁﬁlﬁ'/0I&5Ebun§éoé6'h)ph§é;¥lﬁté3§alﬂe J(GQ)CHBRL aghnd Island, NY) at
consj st s ons h t he

etk scoptanyHhaney b et M Pt Hol 1€ 03 b g bl weignt
t h¢7fmvatrédw| is Rissdibed egd:dm oaf(zm lﬂbﬁlﬁLG)Sdndl mbetdu rwb&dmeously. 0.1

| ud |
el Gicaans i pUFRg o Ao etk AR Aqcpiding: Buioup mean
15 aI gody wiight mdasu@darais, Indivérhsubcatzmeistyy bone (tot al

densit y?ﬁv'e Swereﬁgoéﬁewthieninﬁ%{igr{r%f J&?m&lﬁt &hd 50 Oé) Weel{ rb?ior to the

bone is
termination of the study, each rat is evaluated for bone mineral density (BMD). The

at  is afdstBdtized
0.6

total and trabecular density of the proximal tibia are evaluated in anesthetized rats
using an XCT-960M (pQCT, Stratec Medizintechnik, Pforzheim, Germany). The

- 26 -



10

15

20

25

mat hematically peeled away in a concentric spiral. The
density of the remaining bone (Trabecular density) is
reported in nmg/cnB. 20 One week after BMD eval uation

the rats are euthanized by CO2 asphyxi ation and

pneunot horax, and bl ood is collected for cholestero
determi nation. The uteri are also renoved and the

wei ghed after trinmng associated fat and expressi ng
amgasyrementsl are ipatfermetiasaiplionso| FE8eat Binutes Rief 1 §7ARMEE. each rat

ugd Bﬂe%e@?@d"%tﬂgﬁf ifapeiisied iiéciehi of 45lingMg Ketadine, 8.5 mglkg

anal yzer usin Chol esterol /HP ki t. St at istics were
céWﬁ%lF%@n%rﬁw'g‘g’kS@C%?f@mﬁHQe -anal ysis of variance with
DU?Eet The Figat t:lncir b fspﬂadsew tl@odghSaJ bbigcanssnateotabainitied diameter of
Wi representative oun
(35 BRBIE4S: 10 2 ACOAE FBITeaN TGR & it Scio g o1 e knee
t hgntoaaghe Cfﬁ’é"bél?éiarﬁcﬁateatfubé? lis kel toE’é)QIiﬁlrM pistforh that maintains it
Tr abecul ar Bone npoundDe d‘;{/ _HS M ner al g)e tt
VpPTeRdcny s B ORESERC VR PRt i gdiaesadist i dist
1%né}63|f 1ﬂd’££@ﬁdlrrml ok dg&)r?hﬁbw &id 2891e4ﬁbla1¢k iA S ScamingFilD 3 A two
e . 6 .

!5?)(% ggg sqg.lfél?rzg gef%irbgfs‘?lg?p ar?q Q ﬂl}%ﬁ%gﬁll& ngO 2 mm.

( Wtey thay 5615 Viglv 75 68pI8Yedb6n 1iTe mrmartpe @roandl 1endpeikigp tibia is

e

metninputhiski bag a axe! fihsae dimeasiondl Phel) siaecri H%’B@n ard gansists of
thﬁS'p%i@tﬁfthfhr&)@'tH@&“@” of antioxidant activi Porcine

aortas are obtained froman abattoir,
£ r anspdVeE e POCh SFLls CopmEtod foe oads & BMAYEHen fhg monitor. A
Ccabyion of intdhedt eRiding thd tbiln anmmambehe:ﬁﬂulasns outlieed. The soft tissue

Ioﬂt% %@ﬁgn&? %lwgeri\g?%ozbﬁnggfﬂ% %,%ﬂ%? £Iéﬁlt%te éfihe %%ngfyfof %dremamlng
bone (total density) is reported in mg/em®.  The outer 55% of the bone is
mathematically peeled away in a concentric spiral. The density of the remaining bone
(Trabecular density) is reported in mg/cma.

One week after BMD evaluation the rats are euthanized by CO; asphyxiation
and pneumothorax, and blood is collected for cholesterol determination. The uteri are
also removed and the weighed after trimming associated fat and expressing any
luminal fluid. Total cholesterol is determined using a Boehringer-Mannheim Hitachi
911 clinical analyzer using the Cholesterol/HP kit. Statistics were compared using
one-way analysis of variance with Dunnet's test.

The following results were obtained with representative compounds of the
invention (Table (5)).
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20

filtered, 0.2% col |l agenase (Sigma Type 1) is placed in
the vessel and the other end of the vessel then
clanped to forma closed system The aorta is

i ncubated at 37 OC for 15-20 mnutes, after which the
col | agenase solution is collected and centrifuged for
5 mnutes at 2000 x g. Each pellet is suspended in 7
nmL of endothelial cell culture 10 medi um consi sting of
phen oTabtee@ Evﬁmtiﬁvﬁﬂbmnﬂlseramemﬂ inethe opariestopizeddaiifien

char istraBf ted punds (b the mv_enapmtam ne
(4m\ , peni ci | 1in- streptjo EP"(GM'OGEI i Tfi@@%‘
and [gent amy/@empeur8pgl i ) , & (Meanoomm eﬂﬁ'g’h

and [ ncubated at 37 OC i 5%9(92" $EEM) 70 Gmmumﬁcmthe
cellis are rinsed with PBS and fresh pedi um

this| was rep¥eligld again at 54348crié.24Thd ¢ 368.96 £ 3460
conf | _ueh?B-astrastiol &2ugrretli net ebP9.49vetdid7 ThHe 6h388 4o
cel | s abampleld (Elmg/kpd tjiwi c17.56 We6K and, el +9.04
conf [ ueBkample pp¢iomalie) arjld s0eded Ht97a 1: 7 31284 e.19@3l |
medi jaf eBxarme def(i0miy/id) 14. 5 seglsns OB | 9 albpeed 176
pr ocEEExample®® POMGREFE dT 6B2.4¢ anmacynd [t 0 49943 + 36.43
eval pat ¢¢Bg§tra~dm(2 oraty4 Hours at 37 OC. |Results are
exprgssed as the percent | inhibition of {fhe oxidative
procpss asnampspdr&ed by TTe BBARR +({gebar Dishp @ +a% g
. 20 I eact fngenanitfdtionces) [method for anallysis of free
al dehydes [Yagi, Biochem cal Medicine 15: 212-6
(1976)]. -28 Progesterone receptor nRNA regul ation

st Evatleation phantiowideht@gtivitgl t est procedure This test

pr Ocedtso%,ﬁé‘%oﬁg% gfee&gt&ﬂe(f\’réhuéﬁ Sl SRENEHGRNSodHed in chilled

anti estrogenic oun
i nla&'ﬁtarwnaqmegdﬂtwal @tls ate harmﬁ%cbr |T<n @aa@yt tms@e"ssmmntercostal

54345614 39 1hd aolRbre fiQd off %ﬁ& %‘h@rgrﬂt 6thﬁe %ﬂ?%’dﬁ’p“ed‘)f FrEBI? sterile
i nvention are shown in T ﬁ Table 6. Eff
ISt

of filteggsk egé/npeitage@asedﬁpa@n'tvge& oft iy BRrieste! g the “Bther end of
r eﬁeIvegdeomeafclarﬁuéags%rmra)a@serﬂye«elnn TheadHaa9 mcusated 86837 °C for

L1 e et wEiEY Vi A asenage RO iB, gLt Aceip e for
10mﬂnu@saatp2(m02>1glcE§gh deflet3is Buaparided 20 73MiL6of edidotBelial cell culture

34%‘%@'”% 122%?"& of %gen%l reycemag l[ﬁ\ﬂé\%ﬂ%m 2?12 n@WQLSpIemented with

charcoal stripped FBS (5%), NuSerum (5%), L-glutamine (4mM), penicillin-

streptomycin (1000U/ml, 100ug/ml) and gentamycin (75ug/ml), seeded in 100mm
petri dish and incubated at 37 °C in 5%CO,. After 20 minutes, the cells are rinsed
with PBS and fresh medium added, this was repeated again at 24 hours. The cells
are confluent after approximately 1 week. The endothelial cells are routinely fed twice
a week and, when confluent, trypsinized and seeded at a 1:7 ratio. Cell mediated
oxidation of 12.5 pg/mL LDL is allowed to proceed in the presence of the compound to
be evaluated (5 uM) for 4 hours at 37 °C. Results are expressed as the percent
inhibition of the oxidative process as measured by the TBARS (thiobarbituric acid
reactive substances) method for analysis of free aldehydes [Yagi, Biochemical
Medicine 15: 212-6 (1976)).
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Exanpl e 25447.0 60.7 Exanple 26467.8 66.7 Exanple
64431.3 65.6 10 Rat Hot Flush Test Procedure The
ef fect of test conmpounds on hot flushes can be

eval uated in a standard pharnacol ogi cal test
procedure which neasures the ability of a test
conpound to blunt the increase in tail skin

tenperature V\/nl ch occurs as nor phi ne- addl ct ed rats are
15Pragesterone yécebidr my tandagd pig xdiat tasbprocedure

[ Mer Cheﬂﬁé“@s?broc@&ur@tcam byﬁfsb‘ﬂ itd @%aldile thesgszr @mé%?%ﬁﬁéstrogemc

It can also be used to detect estrogen rece

and&iyBhefsompernds frgm fys ma@ﬂtwaslﬁh@fwes #t glo rﬁg@eﬁw%w [{38: 5476-

t hexga 9(ﬁ99§7?]1 9at8 $driresesentatine chMmpbantisitg tHéahvnyier 8re shown in Table
obt ai ned fromrepresentative conpounds of the

i n®&nt i on (Table (7)) Table 7: Effect of selected
corrpounds of the invention in a rat nodel of hot
f | Tstitle B npEffert of repebentgiive Konpoopdsusfding inventien af regulation of
nal oxone [ prpgestterone (ﬂﬁiMnn trﬁEMaop[@rareé eAhé Bat bairy 9

17 'Cllllllyl, |aU| UI L J.

20| (15ny/ kg) gc%'a’ ,@671 Exanpl ¢ 41 g'i%es\@ gﬁig&ggraw&%
'2( I:vcu ual TUTI¥‘é.H|c|élabUIIUl Ul I Moo rT OUIrr 11l U 1 al
aot+e—++ngs He—Da a‘t—s—ﬁ%@—a%—g

d| \vided i n?n Eéé)%p 1 S |~ 1 ) rnrnl a¥aVal \ é‘Pl-ﬂj“ . 1 ;

D T

i n.t_a.ct,_)_z_._é.’fﬁaﬁ’_ﬂ j j 2
E)\/; riecton z&X279®3205t r adi ol It reat ed ( ‘25533/'—’1&33{
Ovariectaomzed animals treated with ¢t QQ'I‘ r‘nrrnmmrl
(various dosesYeh®e Ani nals_arel avariect 4892272
approxi mat el EX8Mpleadds prior tol treat ment5118ac?8.7 ani nal
reqgei ves eit xemple-263 est radi o] sul f at e 447.0no8% @/ day)
or |test conpdxacpledbspended inl distill edp7Bet 87 zed
watler wi t h 1%xempert480 by gastli c gavag&31ehésée
treated animal s received an appropriate volune of the
vehicle used in the drug treated

Rat Hot Flush Test Procedure
The effect of test compounds on hot flushes can be evaluated in a standard

WY
kn{) !l g - g

N

TN D

pharmacological test procedure which measures the ability of a test compound to
blunt the increase in tail skin temperature which occurs as morphine-addicted rats are
acutely withdrawn from the drug using naloxone [Merchenthaler, et al., Maturitas 30:
307-16 (1998)). it can also be used to detect estrogen receptor antagonist activity by
co-dosing test compound with the reference estrogen. The following data were
obtained from representative compounds of the invention (Table (7))

Table 7: Effect of selected compounds of the invention in
a rat model of hot flush

Temperature change 15

Compound minutes after naloxone

injection (mean £ SEM)
Vehicle 463 +£0.79
17a-ethinyl, 17 B-estradiol 212+1.14

(0.3mg/kg)

Example 20 (15mg/kg) 5.28 + 0.71
Example 41 (15mg/kg) 5.25+0.72
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groups. 15 Animals are euthanized by CO2 inhal ation
and exsangui nation. Thoracic aortae are rapidly
renoved and placed in 37 C physiological solution with
the follow ng conposition (mM): Nad (54.7), KC
(5.0), NaHCO3 (25.0), Mgd 2 2H20 (2.5), D-glucose
(11.8) and Cad 2 (0.2) gassed with C02-02, 95% 5% f or
a final pHof 7.4. The advantitia is renoved fromthe
outer surface and the vessel is cut into 2-3 20 nmm

wi de rings. Rings are suspended in a 10 nL tissue bath

W8 afih §RAs@hdtaciifctiohn isbRtdat 4R @gst he bath and
the other to a force _transducer. A | i

orce trans resti ng t ensi on of

SP@?%Q%’V'W Risdd46n469 geams) ﬁ@%d'v'ﬁ?%'@? %Q@UE%M | i brated
5 fqr Nbrmlnbn osar@@ﬁinﬁzaf@umpw r ed agd anal yzed. After
| i brat to increasin
o QAR G P voRR SRt i e (10-5 0" 10, 1M
fmﬁ dvb@ed@ﬁ@é@wq]-éeﬁéftﬂ&eataat(haugmgwhatyhen r2 Io gsm E CAVE
[ es er washo
A S e e o S som it AT 3o

m nut es The phenyl ephri ne concentrati on response

curve | )
10 Car i o BrAEpre, SPRERRGFrea el alely ode oror o yegment. Each
CoanirdlJ refcaives E2ie) 17i- esteadiol ogtifaienddl fgikgidayhowniest compound

| | 0 :
C 0Byl R, oBEREGENEER Vi P EINAEEY, MR e yonice
f elraates mmalg receivef! @8 aprroprigie Rymefof fgevehiglesusedin ﬁ@@g@uﬂeated

ngrdlyRe- box cages and were allowed free access to food
and water. The animals are_random zed by weight into

15 gr oups ANBals-are eithanizag, by GQp)inhaiation and mxpanayngtion. Thoracic

dofo?‘gfev\érg hra&ﬁﬁft re?w‘?d@%@ ;&f&sfs@ﬁ?cﬁﬂ &9 th%&i')l%gﬁlt &R with the
Prfetigvérg d@@P@f@}lan QMMYJ dVaCliér’d Kﬂe(%momﬁﬁ 3 @5&) Ugcb 2H,0

SOy RIS, ) ol I 8, T4 o

a Méstrperdsanttie idrepioved fidm thbfwterlsﬁrfadiee@f&f the JegsdPis cu.nanto 2-3

20 Py iRE BRI RIS PR R eaias o sge Sty 3R ghe chtaltitned o
pathadioomf afrthe bpthr aretithef otiér taesefcsce Tamsducer. aAiresting tens@n of 1

Sl piaeaiah e bt RARE brePBRLIERASH 6 10BN Sre acquired

eudnfanap@ed.and pl asma sanpl es obtai ned. The hearts are

per f Usﬂﬂtérr‘equﬁibl?dﬂlonf 'trfeshny! take %ﬁ}:éd’éﬁ N fheFdRin \/\bdr'n'aentratlons of
neut r al buffer 10% fornalin solution, For t

25 de@f@nﬁ'ﬁﬂ%medﬁo fo Hi"aMhand 1“5ﬂ%‘%ﬁﬁ@ﬁ%&%ﬁéf%‘e"ﬂ@t‘% 3 times
chaite st plffenglftert WhgHoyt; eanocam @Namtseédueaad th§ tiS@e bath and
enz

d t | abl
Fr SRS 1 Br R s AR GRS S GEREAIeRApapons curve i then
re&peet’edvel y and anal yzed usi ng

30 Evaluation of cardioprotective activity
Apolipoprotein E-deficient C57/B1J (apo E KO) mice are obtained from
Taconic Farms. All animal procedures are performed under strict compliance to
IACUC guidelines. Ovariectomized female apo E KO mice, 4-7 weeks of age, are
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15 the Boehringer Mannheim Hitachii 911 Anal yzer.
Separation and quantification of plasma |ipoproteins

were perfornmed using FPLC size fractionation. Briefly,
50-100 mL of serumis filtered and injected into

Superose 12 and Superose 6 colums connected in

series and eluted at a constant flowrate with 1 nmM

sodi um EDTA and 0.15 M NaCl. Areas of each curve
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at heroscl er osi s_dat a

R IRIRIo 03 YR G ST Cofs (R iRD, 5ol B 100 mi
- 3df sewat isditered anfl injecied intoBupendseriCandriupEiase ﬁwtwmsz:gdnected
r ahefidanl ﬁweuaé@ahé%&sm ficly Ffe 4l § vt Sodiatl B TA6M OTE R NaC.

I ods on ea consecutive {
AnAneas f aac@ weerenm@mmgew%k i AL aesl HOL (e integrated isigg Vaters

t eﬁlﬁléﬁ]ﬁ:m’“‘ S8, aMd é’ééﬂthpgérow %ctmn&§ b arHifi eH"I:S' rﬁtﬁlﬁ'@ymg the

each arm serves as rei nforcenent. ursitiq
o Tetakoissiarsalue ayiiBe raeila Pegem A2 of SEEh asasiiy {eoBgiogram

bypedkl owi ng the animal to have access to one baited

arm After drin he.a

e ent it apiean o SIER B Skhapt S5u By tliguy isolated
acamesk plated tir dorpratin i foxativey fori 48-T2 doansnbefpret bandling) v eAtherosclerotic
ar miofl gr%rléeq{ﬁhec{ §§9% ovge'd% §t§fﬁ?’§d %e%sﬂ?&etﬁﬂﬁﬂms%ed and

chooses to en arm ani nal
t r thgngmpged dlayg 3 dyikon gii§00 AF*F@FCQH?ef'qte&isw't%@q §P§M ?’PGP video
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daysing 1a ntliom SBreshold utility software package (Coleman Technologies).

Automated lesion assessment is performed on the vessels using the threshold
function of the program, specifically on the region contained within the aortic arch
from the proximal edge of the brachio-cephalic trunk to the distal edge of the left
subclavian artery. Aortic atherosclerosis data are expressed as percent lesion
involvement strictly within this defined luminal area.
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15 2. Positive controls: injected with 173-estradio
benzoate for 2 days and tested 4 days after the
second injection (173-estradi ol benzoate at 10 pg/0.1
nm. per rat) 3. Estradiol: 17p-estradiol will be
injected daily for 6 days (20 pg/kg, SC) 4. Test
conpound: injected daily for 6 days (doses vary). 20
Al'l injections will begin after testing on the |ast
day of acquisition. The last injection for groups 1,

3, e Redhn ¥ ddaniti nern@grﬁegt hours before testi ng f or

del ayedvebACtamized |raiglrh§02; ama@'tv%tgﬁ g0 {m'b‘?qo&%) féli’ﬁ' Pf"z Mage for 10-

deh@Yse r%ﬁs]c:?r edéh oP5 &Mseqiva diys. Thhimalsagle watehdeprived pnor to
variation o

! hapfuntan 79 et At AL s et wafholel S higf Boon am

ON&nadsad seilfefcarment. Acgaieitionl ofiranwirsshdfp eéasidin dhe eadibleanmaimaze is

B e e
t r the edniroal Feadit$ Weey armi ang redenterss dsoernhtral pempastmhend owhese d aow has
cl 9385 e bﬂﬁm@ﬁb @i}éﬂécﬁar‘n{‘ st fotéjﬁcfki.l arl) ‘Aecohlé@t regﬁdn@! is recorded

has ex& I'red e origina doors,
t hivhen g\péum@]@bposegrt@ eaﬁgéﬁéu)vgbarm ,E,@pla awg@h§| %yvenAS trials per day

CO{roF %C&a)fsemeﬁﬁﬁ laSt AQMuitRAGridh &R bhithaknai@Bassighay b Sne of the
al fway down the third, novel arm An incorrect

re@ﬂ?ﬁ‘l’fg%49§°‘+pécorded when the animal travels hal f way

down 1¢ Ntaearvetobﬁtréis Ngjected witke d O%DMBOE sesaaeivilavehictel onat Idkily for 6
receive i al.s each of the three delay intervals

for a t%al I(Ji gﬁlkﬂ,)g%: ials per subject. -32 Eval uation

of efX epdsitvs cphteals: iusgycté"dn eita1i7Biesiradiol epdeate fdrizedays and tested 4

S to experinental.l y-i e L euri s n

can be R a0t B senr eer o (S ERIT SatREe ft 16 k01 mi per
Cuzzocred [ Endocri nol ogy 141 1455-63 (2000)]. 5

Eval yatli on o e aln d

oyt ot ureg: (PEaH B MR Bie R ol P Bhe g GLso

act : v} tBegDéommmdﬂméstedﬂawfoss nayaeﬁdbsmaqan be

eval uat e in an in vitro standard pharnmacol ogi cal

test procedure using glutamate chall enge [ Zaul yanov,
et AliinjectiGed will bagin&ftsblesing en theidast gy of angyisition. TresJast dnjection for

1 i | |
Gtk 3 e p Mty S

End BudT destpiop ceering mefPByéh@ SpiaY§h Aan-FEaehing-torsg
dugbhrimsy luﬂmagt beBysa6d 161 ancHr 69 s@éoﬁdberhlwanarsyadmamn of the

o AR BN R B T, OB 5L AR gd R o

t eatm as befotelr A setdrel armmnpemgdwrmeabe ray traverssfs halfway down the first
arm, and again the rat is required to choose this arm. When it has traveled halfway
down this second arm, both doors are closed and the delay is instituted. Once the
delay has expired, both of the original two doors, and a third novel door, are opened
simultaneously. A correct response is recorded when the animal travels halfway down
the third, novel arm. An incorrect response is recorded when the animal travels
halfway down either the first or second arms. Each animal will receive 5 trials at each
of the three delay intervals for a total of 15 trials per subject.
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sel ected conmpounds of the invention was eval uated
according to the follow ng standard pharnmacol ogi cal

test procedure. Twenty-ei ght day ol d Sprague- Daw ey

rats (Taconic Farns) were ovariectom zed and rested

for nine days. Animals were housed under a 12-hour
light/dark cycle, fed a casein-based Purina Laboratory
Rodent Diet 20 5K96 (Purina, Richnond, IN) and all owed

f (Evalugtionof effeet oppleswisy Rat s were t hen dosed

% u EC ut Q'gﬁ %lﬁlﬁ{yylo freducel tKe @?MBthst &t ék@éﬁlrﬁérﬂal&ft%%@@uﬁéyﬂn rats
aker, i1li psbur
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n;r%b#ﬂ%aggvféﬂah %lm&r}rmeéulér@r&ﬁ&ﬁ%@y 1993051!1 tdl(g@d) ;Phrbrkhﬁ etal,
u ure's rection were treated w

DnjRuEnaf of Mediginal Brpmistry 441 t%"ﬂ%?g and casein

ki nase 11 nRNA | evel s were measured by real -tinme 30

TRl e Ol PER R gy o (P Aor o

was anal yzed in
tripli cEstrogensi At cedied mrnwedwqtalsplecga*lpn @id rasanchiagr of the

(3 I%&%J ent oPbbilBalveolar end buds unde
CT%@@&%&E@&%% custommze robeaveoaren ucs tinder

( TheArluemEoaiaIregssieroTE T dmdns tst meurecﬁwgémmmmrﬂ%@% activity of
|1 selidRhdy |08M66t§1d§’e<5fetﬂé0 Wéhﬁoﬁedras CevhRiatedi BRAIR) t&NAe following

contained wthin each - npl.e reaction usi

pr $tARdasd al’rtﬂjrr@qu%c%ﬁ[gprqgggwg PReRlight gay oid é]pgague Dawley rats

: Bl G%E@dr@ﬁ@rmﬂﬂ@erefcﬂdahmm&eﬁ and réstedfer rine bihys. Aatindlowere housed

20

25

30

o 8. TR B o puBehBASE bl cabRidory it D

assrags (earsm rRud:hmmgelN ) lanCakipeetiter_RpoeIBIS W&RMARQ’@METG $em dosed

%.gp“c ég/]foF fg d%ﬁgf«’htﬂ Ve @89, B8 (9T Baker, Phjlisburg. NJ) /

rogesterone 30m /'k39

5 8% axaqwe@chqumhgre«lgaﬁereMayge@bmﬁF@)(%@qtrag)oe(og‘smg/kg
t Qr ?e%t compound (20 mg/kg). For the final three days, rats were also dosed
subcutaneously with progesterone (30 mg/kg). On the seventh day, rats were
euthanised and a mammary fat pad excised. This fat pad was analyzed for casein
kinase 1l mRNA as a marker of end bud proliferation. Casein kinase 1l mMRNA was
anlayzed by real-time RT-PCR. Briefly, RNA was isolated following Trizol (GibcoBRL)
according to the manufacture’s directions, Samples were treated with DNAse | using
DNA-free kit (Ambion), and casein kinase Il mRNA levels were measured by real-time
RT-PCR using the Tagman Gold procedure (PE Applied Biosystems). A total of 50 ng
of RNA was analyzed in triplicate using casein kinase |l specific primer pair (5’ primer,
CACACGGATGGCGCATACT; 3" primer, CTCGGGATGCACCATGAAG) and
customized probe '(TAMRA-CGGCACTGGTTI‘CCCTCACATGCT—FAM). Casein
kinase 11 mRNA levels were normalized to 18s ribosomal RNA contained within each
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5 Evaluation in the HLA Rat Standard Pharmacol ogi cal

Test Procedure for inflammatory bowel disease
Representati ve conpounds of the invention were

evaluated in the HLA rat 10 standard pharmacol ogi cal

test procedure which enul ates inflamuatory bowel

di sease in humans. The followi ng briefly describes

the procedure used and results obtained. Male HLA-B27

r agrmpleeneactiont Einge drimersnantapiont cuapliedpbyo PEdARplied Biosystems.The
u

\B0EHSEAE BB o Spabbl Bl 5Bt v
aé®drding to the foll owing scale: Diarrhea = 3; soft

stool = 2; normal stool = 1. At the 15 end of the

st udy, serumﬁﬁe@ed—ami—%%—ed—ax—lo—f;—A
section of (ctd g?%ﬁfea‘pf’w SN 813 ogi cal

anal ysi s ang—an—addfam 2% '"‘ "“"! yzed—-pr
nyel oper oxi [dase agti vit In St udy

weeks ol d) here do8®8%¢bcut ankous ?/ g%?gday f or
seven days m-th—ore—of—the—+eg m:n%. s eHow
There were fi ' a PO grouﬁﬁéﬁ(g:"qlhe | ast
dose was adp : 5—befere—eut-harasta
Vehicle (50 s PBS Eg( le 24 (50
ng/ kg) The . 2]

i Ay rheath s Omglka) CPe ?E§%§&°04735e?i‘i‘

quality was inproved in rats treated with Exanple 24.
-34 Tabl e 9: Evaluation of stool character of HLA rats

ﬁ%‘u%gor?“%éjgﬂ%?ﬁk%dg\‘dtﬁ;} %%@%'%%TEWP@C&Q@%%:’ inflammatory

D@MMX&HJI e 24 50m/k 132.8 232 331.8 431.6
531. 6 Q%’ﬂaré&eﬁtatl\%‘ @61‘?\? ds?cﬂE tﬁ@flﬁveﬁilél@kuerelemﬁm wﬁ&@OHLA rat

In Study B, rats weeks ol )nvvere L
fcﬁta @I’iar@pgpl%% teggpqosgq%g\,yhlc emulates m?lammatory dwel disease

in humans. The following briefly describes the procedure used and results obtained.
Male HLA-B27 rats were obtained from Taconic and provided unrestricted access to
food (PMI Lab diet 5001) and water. Stool quality was observed daily and graded
according to the following scale: Diarrhea = 3; soft stool = 2; normal stool = 1. At the
end of the study, serum was collected and stored at -70 °C. A section of colon was
prepared for histological analysis and an additional segment was analyzed for
myeloperoxidase activity.

In Study A, rats (22-26 weeks old) were dosed subcutaneously once per day
for seven days with one of the regimens listed below. There were five rats in each
group and the last dose was administered two hours before euthanasia.

. Vehicle (50% DMSO/50% Dulbecco’s PBS)

. Example 24 (50 mg/kg)

The results from Study A are shown in Table (9). Rats dosed with vehicle continued to

have diarrhea throughout the course of the study. Stool quality was improved in rats
treated with Example 24.
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-35

51 172 751. 5B 182. 751 51 25 192 281 251 20NDNDND
Da»’;‘Veri cl eExari3>‘p| e 25Exanple 34 le;%NDND 2231 2§31
4 3 1:6
5 3 1.6
6 3 1.4

3= diarrhea; 2= soft stool; 1=normal stool

In Study B, rats (8-10 weeks old) were dosed orally for twenty-six days as follows:
e Vehicle (2% Tween-80/0.5% methylcellulose)
e Example 25 (10 mg/kg from days 1-14,; then increased to 20 mg/kg at d15)

» Example 34 (10 mg/kg)

The following results were obtained (Table (10)) and show that stool character
improved in all rats treated with representative compounds of the invention.

Table 10:

Evaluation of stool character of HLA rats treated orally with vehicle or
Value reported is the

representative compounds from the invention.

group's average score.

Day Vehicle Example 25 Example 34

1 1 1 1

2 1 1 1

3 1 1.25 1

4 1.25 1.25 1.25
5 2.5 1.75 2
6 275 1.5 1.75
7 2.75 2 1.75
8 2.75 2 1.5
9 3 1.75 1.5
10 3 1.5 1.25
11 2.75 2 1.5
12 2.75 1.75 1.5
13 2.75 2.25 1.25
14 275 2 1.25
15 275 2 1.25
16 3 1.5 1
17 275 1.5 1
18 2.75 1.5 1.25
19 2.75 1.25 1
20 ND ND ND

-35-



10

15

2331. 251 2431. 251 2531.251 2631.251 ND: Not deternined
3= diarrhea; 2= soft stool; 1=normal stool In Study C
rats (8-10 weeks ol d) were dosed orally once per day
for forty-six days with one of the formnulations
listed below. There were 4 rats in each group and 5
the | ast dose was adm nistered two hours before

eut hanasia. Vehicle (2% Tween-8010. 5%

nmet hyl|cel | ul dmg) ExanpVehidd |( Bxamglekd$ f|r oBxatagie 34- 18;
then ijncreaset to 20 no/ K@ at| dI9ND Exanple B2 (10

my/ kg [from da®d 1-24: [theh increaddd to 20 my/kg at
d25) he f_D_L?q"\\_Ajr ng rc:clwac vere & i ))
and shew-that2hteol—charapter—10—i: F%Vuw#u
adni ni o820t —aHthes-ER{3—sel 82t ]

3 sr:|1 %5 v L,U||pu1unu>

Tabl e “TT'OTTFHI:/-\Idts tTeatedoratrty
with véhMaMeadFmms@mesﬂmmasmme conpounds fromthe
i nvention. Value reported is the group's average
score. 15 DayVehi cl eExanpl e 24Exanpl e 21 12.752.752.75
232.753 332.752.75 432.52.75 5322.75 632.52.5 -
732. peBtudy §37at358: 1Powepks ogdjoweye 1dpsed prajly prce 8D doy; for s forty-six

1238s WatR -one P & fORmMulBtiohd Jigidd Delbw3 IThepe were 4 rats in each group and

the last dose was administered two hours before euthanasia.
e Vehicle (2% Tween-80/0.5% methylcellulose)
» Example 21 (10 mg/kg from days 1-18; then increased to 20 mg/kg at d19)

e Example 24 (10 mg/kg from days 1-24; then increased to 20 mg/kg at d25)
The following results were obtained (Table (11)) and show that stool character

improved with administration of all the ERp selective compounds:

Table 11: Stool scores from HLA rats treated orally with vehicle or representative
compounds from the invention. Value reported is the group’s average

score.

Day Vehicle Example 24 Example 21
1 275 2.75 2.75
2 3 2.75 3
3 3 2.75 2.75
4 3 2.5 2.75
5 3 2 275
6 3 2.5 2.5
7 3 2.25 2.5
8 3 2.25 2.75
9 3 2.25 2.5
10 3 2.25 2.75
11 3 2.25 2.5
12 3 1.75 2.5
13 3 2.25 2.5
14 3 2 2.5
15 3 1.75 2.5
16 3 1.75 2.5
17 3 1.75 2.5
18 3 1.75 2.5
19 3 1.75 2.75
20 3 1.75 2.5
21 3 1.75 2.75
22 3 1.756 2.5
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1631. 752.5 1731.752.5 1831. 752.5 1931. 752. 75
2031.752.5 2131.752.75 2231.752.5 -36
DayVehi cl eExanpl e 24Exanpl e 21 2331. 752. 25 24321.75
25322 262.752.252 2731. 752 2831. 752 2931.52

302. 751.52. 25 3131.52.25 3231.52 3331.751.5
3431.751.75 3531.51.5 3631.51. 75 3731.251.5 3831.751.5
3931. 752 4031.51.75 4131, 752 4231, 52 4331,.52 4431.52

4531. 252 4631Dap2 3t \@higle He&xapple @6t | sExampleZinar nal
st oo| 23 3 1.75 2.25
24 3 2 1.75
25 3 2 2
26 2.75 2.25 2
27 3 1.75 2
28 3 1.75 2
29 3 1.5 2
30 2.75 1.5 2.25
31 3 1.5 2.25
32 3 1.5 2
33 3 1.75 1.5
34 3 1.75 1.75
35 3 1.5 1.5
36 3 1.5 1.75
37 3 1.25 1.5
38 3 1.75 1.5
39 3 1.75 2
40 3 1.5 1.75
41 3 1.75 2
42 3 1.5 2
43 3 1.5 2
44 3 1.5 2
45 3 1.25 2
46 3 1.25 2
3= diarrhea; 2= soft stool; 1=normal stool

Histological analysis. Colonic tissue was immersed in 10% neutral buffered
formalin. Each specimen of colon was separated into four samples for evaluation.
The formalin-fixed tissues were processed in a Tissue Tek vacuum infiltration
processor (Miles, Inc; West Haven, Connecticut) for paraffin embedding. The
samples were sectioned at 5 ym and then stained with hematoxylin and eosin (H&E)
for blinded histologic evaluations using a scale modified after Boughton-Smith. After
the scores were completed the samples were unblinded, and data were tabulated and
analyzed by ANOVA linear modeling with multiple mean comparisons.  Sections of
colonic tissue were evaluated for several disease indicators and given relative scores.
As shown in Table (12) (a composite of two subcutaneous dosing studies, including
Study A), Example 24 is effective in reducing several measurements of tissue injury.
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Table 14: Histological scoring of disease severity in the colon from animals treated
orally for 7 weeks with representative compounds from the invention.
Means + SD
Group Ulceration Inflammation | Lesion depth Fibrosis Total score
(0-2) (0-3) (0-2) (0-2)

Vehicle 119+ 069 | 2.38+ 0.32 1.0+ 0.54 094+ 0.75 | 550+ 21
Example21 | 0.81+ 047 | 2.06+ 043 | 0.75+0.50 | 0.56+0.32 | 419+ 1.74
Example 24 0* 0.69 + 0.24* 0 0* 0.69 + 0.24*

* sig < vehicle
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Exanpl e 340.75 t 0.46*1.81 f 0.13*0.63 f 0.32*0. 31
0.32*3.50 1.10* * sig < vehicle Intestinal tissue
from Study C (see above) was al so exam ned

hi stologically. As shown below (Table (14)), Exanple
24 significantly reduced total disease score. The
scores of Exanple 21 on all disease paraneters,

al though not statistically significant, 10 were |ower
t {Eyalualionrin swomgdels okariils from vehicle-treated rats.

Tabl e ;LQWlsFﬂafsb@éa@%ﬂéuju@ﬁpﬁwn&aoénﬁn@easﬁﬁy SRuRId, tp \lvébks old,
the colon fromanimals treated ora 7 weeks with

r fpissEaty afe 0@5@6@9@9@&@ for fandand fﬁﬁ%rﬂppmng \pEgeduregy They
Gréwwell & StaAddre RediinbR oMb whien ad @pitunti DESS anlmilas identified

0 0-2)(0-.3 - -2 VhI119t.93 .
o B5ot9 i Mokati’s Gb leidds oroum, S domal fumbst o Eagh et number is
O mﬂa?&ed)ﬁy indelibiSink Taarkdd. dhOibe 34il. AD 12811091 days/befébeastydyethey are

?&eﬁ afl gfar%c&n-@ze@%y S é}td%fh;asepﬁ Q‘I_@cyﬁéﬁhﬁlq‘aes 38y

Ion I n
of adj irveund's; AdiuastCamplete (Sigmadmpyno Eberpicals, Bb hauigMO) is

0|d§ed 1d-fituse %ﬁﬁrﬁlsaé&hhﬁu%%ﬂtaﬁﬁ?d%ﬁ dhé myE&a%teanﬁhatheercmos.s heat

facility operating procedure receiv
stiifdAY Fissh AP Bt P! &Hoﬁﬂﬂa@é? 'a'd "Pa"&idleuwpn@éﬁe Lot No.
argeaRBedes identified 5 by a cage card indicating the

' d Each, rat
P ke TS iR e BoRien B R tosr FRRgk | PHRSh sl procedure:
10rnitly retsyege jdotadantsddedyaltylveth (it el alifesndistAdpedntaemplete at the
%lﬁ I%g{?ggénz gﬁee gﬁ'{ﬁsaﬁ% %n@gﬁﬁz%gotjb Fqu? lt:iFoQEH ach group containing six
Cl"réiﬁh &ach dagithe g@ypgrecm velycled@@(g ONSQ ug@ker Phillipsburg, NJ) /

ar fxhplibésoo: seﬂ'ﬂapﬁafe %Qmeafélb&iBﬁL &rahly %Qﬂnﬁl\?f)) WP test compound
t uber cul osi s heat d dried

mi (AGPIRIStesPY syRetanepysty). rﬁlhﬁ?taeb@raﬁﬁots?aé@?@t EBtD%1 Data for
O&ébi%smanvawmbeuﬁdw rr@ iBventiex argahewn of TANO(TERSt

proced |b| cedur.e:
are inj'd e%tglan Fg efb %Pliags geinjﬁq_eq)ppr gﬁﬁg ith 0.1 mL of
AoHrama:m Adjongrit-Soenpltte vahthe tzseeof dhe tdile Thaliahimaldhare randomized to

'n{]'f%r%uﬁg eearcﬁ”b%gmr “?‘ﬁia rﬁ ﬁ%f %ur% Jf Egﬁi daé)ﬁ QI@ g%rugg IL?‘ecewe vehicle
ve(ﬁp%l @M@%@l\/@@kw TPfBaJR%qurg PhiJ) i g% led'QeCQ@) mosmte saline

%}}SWBRLSG%QS@M ﬂﬁ)@érltaﬁ coobGRPRBEmirEterad sh&@mously) Al
2 géggrgz'tagtﬁgep ?@5? S@hfs agér[ﬁ L‘ign?%ggé%uﬁﬁia?e?or re%resentatlve
o]

I eghRRAESH1 teinoentipn drdshowh i Tables VLI Drandr(@8)shown in

Tabl e (gigl)ls'tical analysis was performed using Abacus Concepts Super ANOVA,
(Abacus Concepts, Inc., Berkeley, CA). All of the parameters of interest were
subjected to Analysis of Variance with Duncan’s new multiple range post hoc testing
between groups. Data are expressed throughout as mean t standard deviation (SD),
and differences were deemed significant if p<0.05.

The degree of arthritis severity is monitored daily in terms of the following
disease indices: Hindpaw erythema, hindpaw sweliing, tenderness of the joints, and
movements and posture. An integer scale of 0 to 3 is used to quantify the level of
erythema (0= normal paw, 1= mild erythema, 2= moderate erythema, 3= severe
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Treatment test procedure: Thirty rats are injected
intradermally with 0.1 nL of 20 Freund's

Adj uvant - Conpl ete at the base of the tail. The aninals

are random zed to four groups, each group containing

six rats. Each day, the groups receive vehicle (50%

DVBSO (JT Baker, Phillipsburg, NJ) / 1x Dul becco's
phosphate saline (G bcoBRL, Gand Island, NY)) or

t @mhémﬁpanm AwelagHT{0xnstnaeal grhws Uilmilt! eumﬂuugj #3 modieFate saelting, 3=

3BT R R TR WAL, ephes. on

ound nvention
ar e sho‘Wrthe and’ ablhestu(dyﬁbe ratd aje %mmarﬁ@)wuhSﬁQi i kindlls removed

M@fﬁ)ﬁﬁd ﬁfé&;ﬁ r1'6'9’db15'ﬁéré‘@ fﬁh\%@#‘%‘?@i@& ?a‘?ﬁ &Ht%l%cal?med and

t embgddadin paraffips le@gl@s‘;ectw@ﬁ are §tawp6wtwematmm gngl Bosin or

ofsg(ﬁgg,,ﬁ@:epé&gtbem[g;@n s new nul tiple range post hoc
testin bet ween groups. ta are ex essed hrou
g@jner ISS

as rrea?rg" §§%&P99dd%|t%t nded tq;t %‘? é'feé QFOUPS
VV@S&Q‘IOd@BWI@QJ@ Ifl@m ftargginjoirit§ |§<@«éllﬁtedT fbeséiﬁg*\eeymfvnal hyperplasia,

art r| tl @E%K’Pn%{“ %énn% ‘?%g&gag,l %9?%%%85?{% d?;ﬂ&matlonal

f oI
svv&rtchwagcf Albrgjre& Agpdisd drhmithelo@yd41t93 ;113 {107 7)imsentiined below.
posture. An integer scale of O to 3 is used to
quantify the level of erythema (0= normal paw, 1=
ml|d erythema, 2= noderate erythema, 3= severe -39

erlythena) and swelling (Qetegomal paw, 1=nild swellingGrade
29 trBpweriallisingeas | i ng, 3= severe swelling of the hind
paw) .a. Neshangri mal score per day is 12. At the end of| 0
t he _$t @éis entpegedslightinthiskengd hani zed with C02, hindljinbs 1
r ejmo\ee@ells grlanged; ingigasp impiintiers Bqagrafely irkengr f e wis 2
f olr-rreresant and-_the tarsaljobnte—decal-ei-H-ed—and—>5
eniioffj erdl paiggsl 'iﬁeﬂgfﬁfﬁ'@sgr%gﬂc secti-ons—are—stanef—>
wi [t TRORESE || o and Eesin—or—Saffrani-a—o—Fast
G loed-EAC ) | dos are codod so—that—the—exam-ner—b—
bl pmjfuqrqphsggreﬁgggq LINNI P, o SynEva—t-5sHe—f R
t alp-s el Aeas of areabryssus replaqet DY fProds Tsie 1, 2
hylperpigRipeemen of atsol. iepue by IErOHg USstie . 1Y, et on—and 3
pal X% I Doole andCop Interr‘at’or'al 1o
Ar h|+§v:e Jccagionglly seen; scaered faughps 551’9;%02 I P L 0
(1977 u‘;‘;e“é Drss iﬂr‘nbe%g]agenlmgw.’ s égtoe ch;r ygwgﬂng osl é%?nrow a 1
li g Wuk&a@onemner@ngmw&pré&hﬂ S enrarged, slighily 2
t N TRENEFEE rumb&#e bf celISHibsehfif @apslie GREMTE ukder kNgicer Byers. | 3
nogderlargelfaci dfltenskedned. No villus 2 present
4. Pannus
a. Not detectable 0
b. Detectable 1

In addition, articular cartiage and bone is evaluated using Mankin's
histological grading system [Mankin, et al., Journal of Bone & Joint Surgery -

American Volume 53; 523-37 (1971)] as shown below.
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d. Cells enlarged, thickened. Villlus present3 2.

Fi bropl asia a. No changeO b. Fi bropl asia present under
lining cellsl c. Small areas of areolar tissue

repl aced by fibrous tissue2 d. Replacenent of areol ar
tissue by fibrous tissue3 3. Inflammtory cells a.
Cccasionally seen, scattered throughout selectionO b.
Cells present in small nunbers in or just under |ining

cell lfayer and/ or Tatégownd bl ood vesslel Grade $nal |
focal [epH-ection—of—ceHs—ray—be—present2—4d ar ge
1. _Struckur; L) '“’ - T
nunberis oy ,\% ] under
i ni N T tsukaSeaularay Lar g€ T oci —of tersegm.— 4. Pannus
a. Not[ def @gﬁ@ﬁﬁﬁs[ﬁracmE@@fit@BI el I5 [n agditilon,
articulam.cmmhwt&gammadomnne I S _eval upt ed3usi ng
Manki n_s e. Ifllefts & redialeee gradi ng system [ Madkin| et al.,
Journaﬂ_df_Bfﬁ’@CQIClﬂQﬁmrle Surgery - Anericabh Voliume 53:
523- 37 ' a ade 1.
St ruct € ge-arEtydc.
Pannusi-etd gy gttati-ty2 d S eftQ t+o
L & rcélfula y P C

transi T&lon efts—to Tadral—zoped—1]. Cefts
to cal giTq. paﬁmﬁmwconplete disorgani gatieno 4. Cells
a. Nor &l Safranin-O staining

a. Normal 0

b. Slight reduction 1

c. Modest reduction 2

d. Severe reduction 3

¢. No dye noted 4

4. Tidemark integrity
a. intact 0
b. Crossed by blood vessels 1

Table 15: Evaluation of joint inflammation of Lewis rats:
Inhibition protocol
Day Vehicle Example 24
1 0.00 0.00
2 0.00 1.00
3 4.50 4.50
4 5.50 4.83
5 9.33 5.83
6 10.50 6.16
7 10.60 6.16
8 11.00 5.33
9 11.50 5.66
10 11.33 4.33
11 10.83 3.16
12 10.83 3.16
13 11.00 2.16
14 11.00 3.33
15 11.00 3.00
16 11.00 1.66
17 10.50 1.50
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b. Dffuse h ercellularil c.

3. Safranin-0O staining a.

c. Modest

Coning2 d. Hocellulari3

Normal O b. Slight
reducti on2 d. Severe reduction3 e.
noted4 4. Tidemark integrity a.

bl ood vessel s1 Tabl e 15: Eval uation of joint
~inflammation of Lew s rats:

DayVehi cl eExanpl e 24 10. 000. 00 20. 001. 00 34.504.50

I nhi bition rotocol

reducti onl
Node
Intact0 b. Crossed by

45. 504T4bie 5. Fvaludfortdifoistdiflabinatiod. i 0éwikGad11l. 005. B3
911. 505. 66 10TdealiBdntddotddl 0. 833. 16 1210. 833. 16
1311. Q02Dkg 141Yefi€d. BBxdrbdld 28 03E NS 21 . | X 32
1710. 501.80 -41 1088 e| 1611.33 11.33 11.33
2 11.00 11.15 11.16 10.83
3 10.83 11.33 11.33 9.33
4 11.33 9.50 9.83 8.00
5 11.50 8.00 8.83 5.83
6 11.50 7.00 7.83 3.33
7 11.50 5.83 6.16 3.00
8 11.50 4.83 5.00 2.50
9 11.00 3.50 4.33 2.50
10 11.00 3.83 2.66 2.50
11 10.66 3.83 1.83 2.50
12 10.66 3.83 1.83 2.50
13 10.50 3.16 2.66 2.50
14 9.83 3.16 2.66 2.50
15 8.10 2.83 2.00 2.00
16 7.35 2.83 2.00 1.33
17 6.50 2.00 1.50 1.00
Table 17: Histological scoring of synovitis in the tarsal joints of Lewis rats
(mean £ SD). Treatment protocol
Synovial Fibroplasia | Inflammatory Pannus Total
Group Structure (0-3) Cells (0-1) Synovitis Score
(0-3) (0-3) (0-10)
Vehicle 258+ 0.38 | 1.76+ 042 292 + 0.20 1.00 £ 0.89 8.25 + 1.57
Example 24 | 1.42+ 049" | 042+ 0.80* | 1.33+ 0.41* | 008+ 020*| 3.25% 1.54"
50mglkg
* sig < vehicle

Table 18: Histological scoring of cartilage change (Mankin scores) in the tarsal
joints of Lewis rats (mean + SD): Treatment protacol

Cartilage Cartilage Cells | Saffranin-O/ | Tidemark Total
Group Structure (0-3) Fast Green Integrity | Mankin Score
(0-6) Staining (0-1) (0-14)
(0-4)
Vehicle 283+ 0.26 258+ 0.38 250+ 0.32 0 7921 0.74
Example 24 1.58 + 0.49* 0.83+ 0.75* 1.25+ 0.69* 0 367+ 1.86*
50mg/kg

* sig < vehicle
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Eval uation of joint inflammation of Lew s rats:

Treat nent rotocol DayVehicl eExanpl e 24Exanpl e

27Exanmpl e 32 110.8311.3311. 3311. 33

211.0011. 1511. 1510. 83 310. 8311. 3311. 339. 33

411. 339. 509. 838. 00 511. 508. 008. 835. 83

611. 507. 007. 833. 33 711.505. 836. 163. 00

811. 504. 835. 002. 50 911. 003. 504. 332. 50

1011. 003. 832. 662. 50 1110. 663. 831. 832. 50

1210. 663. 831. 832. 50 1310. 503. 162. 662. 50

149. 83Evalatiasd. the HLAPBADRatymade(f atihritis. Representative compounds

1@)? tﬁ<[5 ﬁﬁﬁnogéresévﬁa@eéwmgqj&lﬁg% QL %tﬁn%a‘?d J:)Earmacolo |ca1 test
ol ogi ca

Hi st scorin synovitis 1n tarsal join
ofPreceie which emt&mes stﬂmtnsr ip diummate. pT'PEbeH%'PQ briefly describes the

S)ﬂﬁébégta}eﬁld% @R aé%m%:gbilaﬁi(éﬂ wl)gk»ﬂ_amamp Msﬁére obtained from Taconic
rycture s(0- novifis r .

(o bvdsd Bt ictsbhmccrsn (3 109 Mk L febps) ang water. voin
0.s20rks Gdhd Iﬂsta&@y%e elaldatedEaa eseribed labbie tforOthd Lelistéat tmodel of

0..80* *0.08 0.20*3.25 1.54* 50m/k sig <
veqﬁjfuc\,’%%t'%‘bﬁeg %‘ m'ﬁ—h stol ogi cal scoring of cartilage

change Stivynki Mats (8-t veeks mltﬂ\)ewerardmled jotilintopcey per_day for forty-six

r f
e e P oGRS S5, RS ISR ko ane
G‘B%Hsh@@@MQ%ﬂQBH'NFtﬁ'eSéWPEO'QVQDGFOS'F avtham?gs(a@ 1) (0-14)
e Vehicle (2% Tween-80/0.5% methyicellulose)

e Example 21 (10 mg/kg from days 1-18; then increased to 20 mg/kg at d19)

e Example 24 (10 mg/kg from days 1-24; then increased to 20 mg/kg at d25)

The following results were obtained for representative compounds of the invention
(Tables (19) and (20)).

Table 19: Evaluation of joint inflammation from
Study 1

Day Vehicle | Example 24 | Example 21
29 2.5 1.5 0.756
30 6 0.5 1.75
31 5 0.5 1.25
32 6.75 1.25 0.75
33 8 2 1
34 8 2.25 1.25
35 8 2 2.25
36 6 2.25 1
37 7.5 2 4
38 6.5 2.75 1.5
39 7.5 2.25 1.5
40 7.5 1.75 2.25
41 6.5 2 2.25
42 6.5 25 - 1.5
43 6 4.75 1.25
44 6.75 3 1
45 5.5 2.75 2.5
46 6 3.25 2
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(0-4) Vehicle2.83 t 0.262.58 t 0.382.50 t 0.3207.92 t
0. 74 Exanple 241.58 0.49*0.83 0.75 1.25 0.69*03.67
f 1.86* 50ngl kg sig < vehicle 5 -42 Evaluation in the
HLA- B27 Rat nodel of arthritis. Representative
conmpounds of the invention were evaluated in the

HLA- B27 rat standard pharmacol ogi cal test procedure
whi ch ermulates arthritis in humans. The follow ng

bri eff Tabled2s c Evaiestiohlvg joint pistd@yuroen Simdyl1and resul ts

obt aji n€dmpblide HISYnBAls soptes(mwaihe: St aileeminf gcora (heeanri SD)
and |prowletiele untestrictemsae@ss to A food RN+ 1L.@b

di et| SBxEhpi@p4l Watier. 3Joiyndig.3scores and hisjglopg+~are
eval UaERhAS2f€SCT T DED @h@\gerg O T NE| LEW S 148 + grdel

of POSFRBRiIEMREQRF artnritis. Study 1T Rats (8- 10
weekps@lgk vempile pd@sgd oral |y once per day for
forty-six 10 dayS with oné of the fornufations Iisted

bel ogtudy 2erratsve- €0 desiad Gid) Were aloBediérampior fent)-Bik dagswith one of
dose vvaskagdrri ni st.er ed Ji' ef ore, eut ha

R |
OaRE (T BulDo ARl BB o e ML IS I Srch SR B ast dope was
( 14unnmistecedftwo hodra pefote é@hardsien | ncreased to 20 ng/ kg

d19 . 24 / f d 1-24; th
iatncr éal‘ée&'ﬁ@%‘?&%%&i9%33%*5%&%'{‘@%@ 1? glsl ow ng ﬁegﬂl ts

wer e e olExampiecls (00 mighy fesra ldgw 1414 tbmlpg;easéﬁ tprOtmgikg atd15)
Eval St RBP4 RIREl) | Srmat oh i rom St udy |
1Ly BBYEG 3R Svird R Siof 1o pmiy2 poBodiliy o e fvention

3662be421)377. 524

Table 21: Evaluation of joint inflammation of HLA
rats from Study 2.
Day Vehicle | Example 25 | Example 34

1 0 0 0

2 0 0 0

3 0 0 0
4 0 0 0
5 0 0 0

6 0 0 0
7 0 0 0
8 25 1 0.25
9 3.75 2 0.75
10 2.75 2.25 0.5
11 3.5 2.25 0.5
12 1.25 2 0.25
13 1.25 2 0.5
14 1.25 2 0
15 5.25 3.7 0.5
16 4.5 3 0.5
17 3.5 2.75 0.25
18 3.756 2 0.75
19 5.5 1.5 1
22 3.25 1.25 1
23 6.5 25 1.756
24 6.5 2 1.75
25 6.25 2 2
26 7 1.75 3
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386.52. 751.5 397.52.251.5 407.51. 752. 25 416. 522. 25
426.52.51.5 4364. 751. 25 446. 7531 455.52.752.5 4663. 252
-43 Tabl e 20: Evaluation of joint histolo from Stud 1.
CompoundSynovitis score (nean SD)Mankin score (mean
SD) Vehicle7.75 t 2.66.75 1.0 Exanple 243.17 t
0.3*3.5 1.8** Exanple 216.1 0.754.6 0.9 * sig <
vehicle, p < 0.07 ** sig < vehicle, p< 0.05 Study 2:
Rats (8-10 weeks old) were dosed orally for twenty-six
d luatidntin imevainodélb ©f Eaci isens |isted below. There

were 4 thtﬂllit? V@a%gwgé qumé hm‘én"ﬂgﬁ goﬁgatv\%%iréqi%it various

adm ni stere ef or e eut hanasi a
( 290lignensies30/NgPewalific Higprders| eandweyvalugiesip standgrd (phgrmacological

”gé%ﬁgprgée‘ameg%f& Qfe%adlfyh;ﬁallétf@ frﬁ@t%qgerﬁﬁrezcbnﬂgﬁ&@eaﬁwe following
Exanpl e 3 0 ng/ kg) The follow ng results

méW@ PEASEARRd f Or repr esent ati ve conpounds of the
i nvent igéast cdmdelre ARAi¢ nu/ﬁalthtﬁﬂeXhlceEm@l abtdinexnowaiegtomized from

DoPVERT EpeErargP o AL 10 G i g yBicee! mecton
504Him49afk implanted with time-release pellets containing 0.36-1.7 mg 17p-estradiol
(60 or 90 day release, Innovative Research of America, Sarasota, FL) or a placebo.
The pellet is introduced subcutaneously into the intrascapular region using a 10-
gauge precision trochar. Subsequently, mice are injected subcutaneously into the
breast tissue with either 1x10” MCF-7 cells or 1x10” BG-1 cells. The cells are mixed
with an equal volume of matrigel, a basement membrane matrix preparation to
enhance tumor establishment. Test compounds can be evaluated either by dosing
one day after tumor cell implantation (inhibition regimen) or after tumors have reached
a certain size (treatment regimen). Compounds are administered either
intraperitoneally or orally in a vehicle of 1% tween-80 in saline each day. Tumor size
is evaluated every three or seven days.
Colon cancer. The ability to treat or inhibit colon cancer can be evaluated in
the test procedure of Smirnoff [Oncology Research 11: 255-64 (1999)).

Evaluation of neuroprotection in two in vivo test procedures
Transient global ischemia in the Mongolian gerbil. The effect of test
compounds on preventing or treating brain injury in response to oxygen

deprivation/reperfusion can be measured using the following test procedure.

Female Mongolian gerbils (60-80 g; Charles River Laboratories, Kingston, NY)
were housed in the Wyeth-Ayerst animal care facility (AAALAC certified) with a 12-
hour light, 12-hour dark photoperiod and free access to tap water and a low-éstrogen
casein diet (Purina; Richmond, IN). After acclimation (3-5 days), gerbils were
anesthetized with isoflurane (2-3% mixture with O,), ovariectomized (Day O0).
Beginning the following morning (Day 1), gerbils were treated subcutaneously each
day with either vehicle (10% ETOH/corn oil), 17p-estradiol (1 mg/kg, sc) or an
experimental compound. On Day 6, gerbils (n=4-5/group) were anesthetized with
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7000 82.510. 25 93. 7520. 75 102. 752. 250.5 113.52. 250.5
121.2520.25 131.2520.5 141. 2520 155. 253. 750.5

164.530.5 173.52. 750. 25 183. 7520. 75 195.51.51

223.251. 251 236.52.51.75 246.521. 75 256. 2522 2671. 753

10 -44 Evaluation in in vivo nodels of carcinopeneisis

The ability of conpounds of this invention to treat

and inhibit various malignancies or hyperprolific
diisgiucknes treaconreor \calatid taetdries V&Uallzddrvth phraidame oleo incision and

: d
i e S eb Rt Bt of et A reBffate micro
Branegtystuaslips rAfteAphglusion, thg dips (warel egmovieddo aliaw g@eanah@@erfuswn
?V ol tﬁ&h@éﬂ ﬁ&%ﬁé EB%d Qgﬁ‘WOGr?d gkp‘éef\ll Eﬁ\n\%fs%é?F kds¥ed overnight prior

i ntpém 9 al isglentiasgragie 3 ﬁﬁﬂ’ et é@pﬂmtﬁﬁ censiftent dschgaye injury. On

pelbé 3 géﬂbﬁlé }%.@ éi@olsbrﬁ@ahtemamgm 805 dridanre sﬂammroﬁéoon dry ice
S atl ve es
Searaerad kB0 The SR Bistocok waer o1 Besh gy W@ erigwed and

S udppedved e s | thei nR@ddoHeolléyewmca!pumar Ca&gi aandusiey Lommittee
10- LShon, t h sequently, mce are
e AR S PSR R et "ty east V1 ssue w th
ei t her ThelGegradCref Tnasedrias pootedtiohOwasB@valuatedl | ky. inThits hybridization
ce r e I
érlaﬁgi% &f 'ﬁ‘eﬁ@%g anlty Eﬁ@ pﬁ@églgr y gﬁﬁeg&Ea{B&%ancsecﬂons were
ty@ede@tqblgeghn@nated Teldles, cdrmbmmdsstom bt -80°Q. uAt ¢he time of
ei hB&dsshy, fRHeBRcated slide boxes were warmed to room temperature, the slides

postfixed in 4% paraformaldehyde, treated with acetic anhydride and then delipidated
and dehydrated with chloroform and ethanol. Processed section-mounted slides were
then hybridized with 200 ul (6x10° DPM/ slide) of an antisense or sense (control)
riboprobe for Neurogranin (**S-UTP-labeled NG-241; bases 99-340) in a 50%
formamide hybridization mix and incubated overnight at 55°C in a humidified slide
chamber without coverslipping. The following moming, the slides were collected in
racks, immersed in 2xSSC (0.3 M NaCl, 0.03 M sodium citrate; pH 7.0) / 10 mM DTT,
treated with RNase A (20 pg/ml) and washed (2 x 30 min) at 67°C in 0.1x SSC to
remove nonspecific label. After dehydration, the slides were opposed to BioMax
(BMR-1; Kodak) X-ray film overnight.

The level of neurogranin hybridization signal was used to quantitatively assess the
degree of neuronal loss in the CA1 region after injury and to evaluate the efficacy of
17B-estradiol and experimental compounds. Neurogranin mRNA was selected for
these studies because it is highly expressed in the hippocampal neurons including
CA1, but absent in glia and other cell types present in this brain region. Therefore,
measurement of the amount of neurogranin mRNA present represents surviving
neurons. Relative optical density measurements of neurogranin hybridization signal
were obtained from film autoradiograms with a computer based image analysis
system (C-lmaging Inc., Pittsburgh, PA). The results from 6 sections (40 um apart)
per animal were averaged and statistically evaluated. Numerical values are reported
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one day after tunor cell inplantation (inhibition

regi nen) or after tunors have reached a certain size
(treatnment reginmen). Conpounds are adm ni stered either
intraperitoneally or orally in a vehicle of 1 %
tween-80 in saline each day. Tunor size is evaluated
every three or seven days. 20 Col on cancer. The
ability to treat or inhibit colon cancer can be

evasl thaneadninSEMhené¢-aay apalgsie divagziande @ad usedftd t¢sOfar alifteggnces in
Retﬁgéfé\feh oig‘g!?urgﬁénlﬁd' ﬁﬂdgggr)d all @é@éd@ﬁé af n8rt difference in the results
neur oprotect in vivo procedures
Treeqtioreimplyghattnzio. 0i5schem a in the Mongolian gerbil. The

ef fect e fofSing 285U WAL "dhtaifdl At BPretdiiatRe ddnSRIUhEY of the
brain inj uryerl n.response to oxygen

S de'Bqu\VS'HT&L? @81 f usi on can be neasured using the

foll ovm ng test procedure. Femal e Mngolian gerbi I s
(60 a- Charl ac D| v-eb— ohnr at nr| ac Kinact nn

wor § 1RB6Z0 jiisd ﬂféezga%%agylfwo! gﬁsﬁfsfm@sﬁwg%n T
( AAA

ar
P Aol ﬁﬁﬂﬁg e e
Af t e—aeel Lm:\ 0 § 5 5 days), gerbi-s wcr'(m
anegt-hetized L I'e‘\zgcf! tH-aReT{2—3% -t :QQ th—02)
ovari-ect-om zg‘f’"l1 \41 0) Begihni-ng—the bﬁt%.&r\g

norni ng (Day 1), ger b| I's were treat ed subcut aneously
each ddiddiel ddnebralt drtery vedlusiorein( b@éo ENeUrbprotectin gan be evaluated

17&(.300%?@ @gﬂ@ k%sg Ené:'ggé&?g% d?&)‘l?&& Hy?‘g).lbﬁz 'DEEQIt @4 al., Proceedings

10 an@fs’thhé‘{ahgf@ﬂ Amqm w§qlws gF tedUnite @t@@ﬁﬁbhmea%% d952-1957

ar{z%b‘l)eﬁuyélsé{%k : Jo‘?:uﬂxa‘fbﬁ\léhr&%&ierlcbﬁ@ 6&@%39@?@95}” and
both arteries sinul taneously occl uded f m nut es

with non-traumatic mcro aneurysmclips. After
ocobigiicnhibitich Shhdd PRErMatsogIvA dest proaédsmv cer ebr al

P s, T et isacures 65 o elerpanata fosp Fopodiid o inibi o
15t hmayigekxaé timéih eNbeulationgelt \canaalsd 6@ Usbatto fdatarnineathe snumber of

cons te i S ry : ik S r

Rkl B, AU Y, o RS MIBIA2 19585 poon

onTUe ﬁollpw@g datedwerecatiained fromgepresandative icampoyidst femo kthe invention
ﬁé¥ }hese studi es were reviewed and approved by

th Radnor/CbIIegeV|IIe Animal Care and Use Conmittee

(RACUC/ CACUC) at Wet h- Ayerst Research. 10 The degree

of NEULPIRIB: PEfESTroprasdvative\hipalrfid flin fhe ifiehtion on
hybri|di zat i oninhigifind B&ilgtionf neurogranin nRNA. Briefly,

20 mfcoronal oCymsduall Sect 1 ons| WRIifbeE&H doBRES tnédh + SEM)
gel affin-coat ed gEniges, dried apd storedq3hpFe A

t he t‘i‘r‘rr@gﬁmmlnﬁu ko)l "€ dESTTCared 1glkde) poXeS
wer e rwar el A% SI0EDT “@r aturg; the st %% « PP fixed

20I n 4% paraformerdenyds, reatetwth—acetTc annydride
and then delipidated 15 and dehydrated with chl orof orm
and et hanol. Processed section-nmounted slides were

Evaluation in an endometriosis standard pharmacologic test procedure
This procedure is slightly modified from a published method [Bruner-Tran. et

al., Journal of Clinical Investigation 99: 2851-2857 (1997)]. In brief, normal human
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then hybridized with 200 41 (6x106 DPM slide) of an

anti sense or sense (control) riboprobe for

Neur ograni n (35S-UTP-1 abel ed NG 241; bases 99-340) in

a 50% formam de hybridization m x and incubated

overnight at 55C in a humdified slide chanber

W t hout coverslipping. The foll ow ng norning, the

slides were collected in 20 racks, imrersed in 2xSSC

( Qnaor%thbl(ﬂssu@(cQae Why oti2)usrireated it vitro pidrnigift)with 106MiWB-estradiol

a0y S ERed o0 et e Bl bulE S P piplhposes o
| alivesle. stuifigse theomlee dioariot mc,esveMtrsgerdpjacabenmplawp@seies@rtbed in the

Bip%h@rxu LM afe QGG 10 t£b?:¥hffd|>rjél‘|€é(s?r16'o%§£ O}h%r’PSra'l 8Yif dosing

rograni n_ hybridization
qlbagnsmad mretlnyeam @tleastH$ days. ltj%@ulﬁeb&)motﬁ@t!nabaihmcmgge visible

?éiéh% &qufer 9!&0& @sirir 'A'mdéubpamhé Aupbel Hﬁhﬁcé Mh lesions is

| cac 3-estradi ol and experi nent al
c&?&ﬁ@ﬁ@gasm@d@%’ieaﬁﬂ?'ﬂan}ﬁg sel ected for these

studi es because it is highly expressed in the
hi ppoc ame abmpeuridogtExample.dli was evabtedihiceain®e i thisrprodedare at a

e R E (R T

nﬂ%qdrfewanesmrcsmtemempsy than tHose mijce3dbsae with nehiclie Fartéxample, in

rsgr 24, Z%%ﬂ%fme EEARINE Y \%gﬁ?:fe | apgeaft one lesion and there

I'on "si gnal wer e tal

au:veye ddi otp Jspionsi nihia areu utre comEash P obpi¥I Myise dreated with
o omﬁ?e( 54 hH@thﬂ %s|dﬂ§ and F(’intyt &@I@&Bn mBé\)foun-E*&rraﬂﬁhﬁlt Sy herefore

sectio 40 rra Wer e aver
arkpcayss 3l gwceaawe%m e a“Nﬁ Terimas b%mmec’%d&f Wil 24
I ea0sddidsiod feghdssidndn fobaof sioide One-way anal ysi s of
variance was used to test for differences in the
| evel of neurogranin nmRNA and all statenents of
non- di fBasedanoe the tréspits esbtbined Bedbe ostandand yphianmacological test

p:pq'oge%ur &Hgg%&gof fis LI’!#JB?H%F&I‘E egp{xliérr]\tr\% nd‘(‘? E[rh%cfulators useful

rese n ou n
( za)tyre treame@t 2p mfﬂﬂﬁ@c@f Qqndrttem edisandess, oredisansp statess that are at

fl%5§t ﬁnaw‘?ﬁ%ﬂl‘éteﬁ"b SYirBET MLMskng HF %’éss @rm&hwybdé freated

npoundNeur ogr ani n nR bitra unit

eI adUroURh S 8 o SRS HAIRIgETy FRFRTROUAdsS! (s invention
21ar8 pittddiagy 0safallon abatmgtpeti- m@ﬁbpwsammeﬁo;mus@l or postmenopausal

LB RMEH B8 R o BpBent o REBBALA A el s

al Mendpraosedsli gererdl) définet e adNathe olaal nAumieny:nsifual period and is

SCLRREESBE by GhdNidsEdion! 8f SvaMn ARLLS 2 1edfing L6° fhe! Labstantial
diminution of circulating estrogen in the bloodstream. As used herein, menopause
also includes conditions of decreased estrogen production that may be surgically,
chemically, or be caused by a disease state which leads to premature diminution or
cessation of ovarian function.

The compounds of this invention are also useful in inhibiting or treating other
effects of estrogen deprivation including, hot flushes, vaginal or vulvar atrophy,
atrophic vaginitis, vaginal dryness, pruritus, dyspareunia, dysuria, frequent urination,
urinary incontinence, urinary tract infections. Other reproductive tract uses include the
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(2001), Dubal, et al., Journal of Neuroscience 19:
6385-6393 (1999)]. Ovul ation inhibition standard

phar macol ogi cal test procedure The test procedure is

used to determ ne whether test conpounds can inhibit

or 15 change the timng of ovulation. It can also be

used to determ ne the nunber of oocytes ovul ated

[ Lundeen, et al., J Steroid Biochem Ml Biol 78:

13Féat'm®t (2 GhHibifion ofTtesfunotidr@hiuteging dileedivey. e Tod campewhds are also

r sf romthe invention

‘IIEE‘L' ﬁﬁ%gﬁﬁ%gﬁlﬁﬁ%&@%g&% of representative
corrpounds fromthe invention on inhibiting ovulation.
ConpounRg %’ﬁ\%burﬂfs d?‘i’rﬁé( IrRentioA R als@'za%ve\éﬁfﬂhé?br%ﬂfﬁarﬁcbre therefore

0. 72 Exanpl e 20 ( /k 79 Exanpl e
mosRYy 19 @albltmgﬂ aﬁ%}ﬁ"’f‘ﬁrﬁ disease: 7ogBH rdléﬁlg\g decreased
Stli@lﬂi@aééhllﬁmﬁéﬂ riwrcmeb@ﬁdratmeodlﬁﬁmsrg Efébrésslitfno @Agety einsomnia,

| %ﬁﬁlﬁg{%} 'é’n cgbrffélﬁlﬂyf%%]ﬁrﬂ bq#s%e ﬁ'}lﬁ @g?r%on are also useful in

I rtmng gart iinhibi@Yy LHeBlgh- bSSﬁaﬁgtﬂﬁV)ébnotmalbtnssmb gmwth’alncludlng

' t y a
ey SLeBR0R Sl BREPIEY H g s st cancer
arﬂﬂetﬂbdmﬂan'pfbmmé@&ﬁnt endeomatniabcrosntered p@lvmtﬁ Cc O¥lde syndrome

M GRiomeRfal bGP YERGS Sl%agtfdlsetaggsﬁje‘ﬁbhh%ﬁ ovAih cHneet, ﬂ\@lanoma

not recelve estrogen/placebo |Inplants as described in
t HEOstiRp SPANCresTAHRRIS aPl 1P| 61RRY t NP sFANSPISshSYHr gt glioma or
Iaﬁﬁbuaaoﬂays then oral daily dosing 5 begins and

continues for a .houl d..be
Chat ar e tbedis S R drettbioare fadiaproleuricelf Ere ptioxidants.
d omidrage uséfulie dovwepisy chdiesteralriglycefidasi tr{aliatd LDk davelssinhibiting or

d eﬁ’ﬁtlﬂ‘% 'ﬂ?%r@%(gﬁé Fm%s E%g Sdlcf‘e?ﬁl n rﬁgvasmgts&sea-gée atherosclerosis

conpou eva
t hwe;lpper@b»eamuler d@e@e nestanosie, aﬁd VRsPasH), and "a!m*wg \ea§t3ular wall

f?om Bhifefar ERsR eRbih Wkl ﬁrﬂﬁ%&ﬁédné’tﬁd Eésl”%‘r Eal%ége

ewer |esions at necropsy than those mce
W. '{the camraunds ofthis invenkipn are 3isp ussiyldy trgatur@acgqu,qrstaﬁ%omated with

f Opflarfim&fori &t aUttﬁmMﬁ?é tﬁis@a@é OHéludiag nrﬂ?wham bewe! d.sass@mrohn s
re, were ot.al esl n | |

cofierae: ussRy, sy asernae ; pallpkaegyrin (Rsuplpig arnits

24sﬁmdylaa1jhrbmm|ems ostedartimitis), opleurﬁsgs| ischevaarépedusiopenjury (e.g.

an e .. 15

i h%t@{eﬁ%h%#ﬁ{t Q‘éjg?tloil\ {t@%{fﬁglgﬁ g\?érétllfr}:i'd %ﬁ%)h%gthlnﬁf é’@%ﬁ Bl arteritis,

caprosatiise Siveitis.r pypriagisi ewltiplg sczl.ﬁw&s)f sy@t%m@nlqpéls miytematesus and

thge[;s%sul ts obtained in the standard pharmacol ogi cal
t est

The compounds of this invention are also useful in treating or inhibiting ocular
disorders including cataracts, uveitis, and macular degeneration and in treating skin
conditions such as aging, alopecia, and acne,

The compounds of this invention are also useful in treating or inhibiting
metabolic disorders such as type-ll diabetes, of lipid metabolism, appetite (e.g.
anorexia nervosa and bulimia).

Compounds in this invention are also useful in treating or inhibiting bleeding
disorders such as hereditary hemorrhagic telangiectasia, dysfunctional uterine
bleeding, and combating hemorrhagic shock.
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procedures, the conpounds of this invention are

estrogen receptor nodul ators useful 20 in the

treatnment or inhibition of conditions, disorders, or

di sease states that are at |east partially nediated

by an estrogen deficiency or excess, or which may be

treated or inhibited through the use of an estrogenic

agent. The conpounds of this invention are

parti cUther kympewidsl of rthisr ewentiop argpersefulreinopiaeasel states where
#\%%?g is %ﬂvan g&&ﬁ;ﬂ Q?@P&aieuké?ﬁiﬁ' gie%uaY"QbIS{bﬁsh&\ronlc renal

Ieve ogenBus éstrogens produced are greatl

d|%mp@tweaﬁgOmﬂw@u@@dlﬁgasééﬁéﬂﬁpﬂ%fsdef| ned as the

| ast najyar éémﬁfﬁl?ﬁ& réfethisPRVERBnaeh bé us%Baésaﬁt&fn'tré@ébtlbé’ agent,
the cessati on ovari an funcil on, leading to the

5 SMC&W'V&“G“&PWPWGWV&R adqroQgstyl ati ng estrogen in the
bl oodstream As used herein, nenopause also includes

cond iy Slm R ER T T4 R oP AR 68 o B Biegoe st
statchsonﬂnrch is eadigstbod maema effective dosageiroay wary dggending upon the
éen lagnrboa BNfL{n& tﬁ@ %da%nof -q?@rlugt?%ﬂ u{ﬁgsco%ltl&h'a%d severity

10 ot theteo, af theceandiion égmgdge@tedd @p el it Varings @avsn@l tavtss related

f 1 {SRESindiV a&ﬂlr&'mgffreytb'bVaEffe%Wé’BHh‘umstr%bérPBh ke compounds of this
vaginit1s, vaglna

dryness I tus sSpar e
dySvantian m%awmemﬁﬂ amerebdose gf fiaay efbmfﬁ@ohmg?%arate about 1,000
ur ngaiay. ltP@férabI?f eemlmuommroermcubmt I108mglfda$ltto about 600
uses, | ncl u

nhi b
cy SRRV TR e BPailap b San e Hesil o Bay & apingle dose
15 userf iultwo ror tmga tdivitgedodoses hiThe tprm]gctem dailyedaskgas are edpected to vary
com&pm %ﬁﬁﬁ?at.b vention are also active in the
brain dare therefore 5 useful for i nhi biting or
treati ng Al zhei ner' s di sease, cognitive decline,

decr easggbnl ddikes PhayWRNAdrinERA&NN dhy MNP EIGNE dRELINE the active
di sorders, depression, anxiet Apﬂsorml a

S c FTERAAAE oSN oJ9g ten FesIRaNS { JoodEHBaTRo RsHINgS OB iRsimplants,

20I nuﬁ@hﬂawl (iRElEdiAg SAtraleRbuY, mtfhpehfdhééll rrgra@rtncmalw kahtilsm@cutaneous
nant abnor rowt h inc

n mal i | ssu

o1 BT oy Betae i angiafs GBicalt BT Gifyeve, fEpaadhaly, and
Ietramaﬁerma!ly br east cancer 10 scl eroder ng,
fi bromatosi s, endonetrial cancer, polycystic ovary
syndrone, endonetrial polyps, benlgn breast di sease,
adenomy el Jormawlaiang ncaniaiaied | thereackiyr pamMPoWIdss efathis invention may

25 CaRGRbriseC aRF bavedtiondns d‘s@lioél'al %scm&mrn‘g ta%léfsh @%sules. buccal
gl | ona or astl obl ast 0 ounds of

1 Girchets RPEPOPID PEL TG SHEPPENS AL PONYIRn Gapsies may
15 camainatiRturssedfuthe i dttiveovempdigd(e) alitasihert flers and/or diluents such as

tr U A BBt Heiznen e ey & 1996 Bhron), sugars,
caladifaalasmdemmmg sagess, @pbivdered cloellulsses, sysbr igshearysitaline and
307 aﬂﬁ%&?rpstglhﬁee @ecll% osé? %foﬁl%oﬁécﬁtinsagg?\g aeﬁ@ Fl-?fm taﬂ@fjformulatlons may

vascu ul ar eve
I e&dimape merm/enmnﬁh@ommsap@xowetayéewlauond%rr@@egranulaﬂon methods

and utilize pharmaceutically acceptable diluents, binding agents, lubricants,
disintegrants, surface modifying agents (including surfactants), suspending or
stabilizing agents, including, but not limited to, magnesium stearate, stearic acid, talc,
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The conpounds of this invention are also useful in
treating disorders associated with 20 inflanmation or
aut oi nmune di seases, including inflanmmatory bowel

di sease (Crohn's disease, ulcerative colitis,

indeterm nate colitis), arthritis (rheumatoid

arthritis, spondyloarthropathies, osteoarthritis),

pl euri sy, ischem a/reperfusion injury (e.g. stroke,

t revapl amirylr eed,i Microdrysaliviedicellulosy, acathdxgmethgiceliulose calcium,

SS9, oA g A dbm s,
eraonimderasiticales, anattiung Sagopstes alyrine, dextrimusicsosst sotvitel, dicalcium
' ’Nﬁ:@pheﬁé‘ ety & §&1fdt‘éef gﬂloﬁé”kwﬁatmmtt&f s'oBﬁth'chlbﬂ% talc, dry

ers I NC acts uveilt
nas{tencaes areq; eﬂweaed évgaein Prefgrred suracegmedifying agsinis infledes nonionic

SULHY SrforidsiHhce %dﬂﬂﬁﬁg Qgerﬂé‘dRéﬁr@_e.entJt% e&‘QﬂﬁBI@H Bflsurfake modifying
this invention are alSo usef uI in

i nfepts inflgde, ot ﬂ@t'%?bb'l“lt%d 9 ROPYRIPY @éc‘l’?"&g'kf’w@-"l‘!?"de» calcium
di 2b5bRS cebtebil RICAhIEESBOLEDHYI epilstyingenvd e s@rbntan esters, colloido!

e L e e
bl ared triethandiasined e (Graisiochulatorisehardint mey ubiepstahdagd clelay or time
U eleiAal §6aiatRdns 43 SafltHPﬂf? Qﬁ@rpt%geqfhtgg achiVé e Qur}d?spd The oral

corrbatl ng henorrhagl c mpound
[ nﬂ‘i’é’ﬁt"ﬁt‘ﬁﬂ @y al§§eﬂ°ﬂ$'5ti of ﬁﬂﬂﬂ@&@@%ﬂ@t@ﬁﬁ/\ﬁéf@'em in water °f a fruit

a”}%l&:@réd?ﬁaﬁmhé ?&Mﬁfﬂt@gﬁ%ﬂ&ersséﬁéﬁn@éﬁér@%ﬁé@&d

endonet r| al tions, chronic renal

di sease ”(ﬁo"’@o‘é’@%? i may belesisakie o W'H?@Bfr@é}@poﬂ*ﬂ@ directly to the
Cow%tr@ﬁoﬁﬂ‘ld}ﬁad dvvsgol.i on can be used as a

on oGBS ABLA, 1B ReRTRLE frmpreray o

or mtraherbmrteatb)n %lutzonpa)rsvmhapnsjofstheaeeawwccﬂnpmmds as a free base

di éroéﬁia?ﬁmagé I?l lé'&géjﬁacﬂléjgﬂt Eé}%e ﬁ)ﬂ% o iR %dté/restﬂgﬁfgﬁxed with a

on t ar co
ut Slllrfaﬁﬂﬂ't &Uﬁlé %oh@r@w-mgwlqﬂllglps%u Pispersiph® CéBn%WQ ibgrprepared in

an |yéé=f3ﬁrnhhm diRdrRO by énhem%mgé tthé?@ofbfh' 8. Under ordinary

as well as the vari ous sical factors
r eF%nG@!ﬂ’"S ohstorageiandiuse dhege U@P?@ l@d‘ a prgsgrvaliyedo inhibit the
adgimﬁbirmrcr@rganfsrﬁgwe corrpounds of th| s invention may

be glve?

obout | 1T opgnaThgeadisal Bits S or Tifane upe MR e aqueous
beséluhnmaivodﬂpeiﬁbnsgdrwastemle relders 60Me erigrdpgraneruis @reparation of

pfgtfeﬁ{e%F? taBI YA br g’igp 69?yinté]l @a@.@ytthéq Qac)ésterlle and
eptabls SOUAGE-br doneiion

nore divi de

Th enust b? gu@é@ tlm%lextyntdbata@aég Sdflraga@;llb/em%a It mustabeystablpmder the

I OWbyitins 26N Markiidctire OBnd Sit6fagdOake Wbt Be preserved against the
adm ni stered in a

q manner, useful in di recé& P% h‘ﬁw
ac CPYBMINaYNG BEHOAL! IFTaPTgapisms SLch @3 PRFieA aad fungl. The carrier can
bl peds kbleent ori distersior ghediuad kyntaiving, fatmExampie, water, ethanol, polyol
(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oils.
For the purposes of this disclosure, transdermal administrations are
understood to include all administrations across the surface of the body and the inner
linings of bodily passages including epithelial and mucosal tissues.  Such
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20 parentally (including intravenous, intraperitoneal,
intraarticularly and subcutaneous i njections),

rectally, intranasally, topically, ocularly (via eye
drops), vaginally, and transdermally. O a

formul ati ons containing the active conpounds of this
invention may 25 conprise any conventionally used

oral forms, including tablets, capsules, buccal forns,

t fmhﬁ&ratlbﬁ)i mag e cafiédwutlsing theiptesenscmsouninvs pbarmaceutically

2 APoRaE sl Mt ofthon @Rt ol i Rp orechPiing, soutons
s uartd swpposithiespnentatmod vagioall. | y accept abl e starches
(e.g. C‘I‘?éﬁbder‘?ﬁélaéd?mﬂfstr&tﬂﬂ 9%@ B4 & Mﬁ@%phsﬁl&'?%ﬁmgh the use of a

artificial
5 suleansdermef 9gtsa|qonﬁ@lrawtﬂ\ewﬂvﬁ é?rae?%tfmdi @ igarrier that Is inert to the

cebdivé BsRsountl! I8 AR toxiteth Md £kin, aBlYl Elfowsedéﬁveryl%ﬁ{hu |agét$tbtbr€§ystem|c
fornmul ations

e made, b i onal r €SSi
weABSGFIARITS MnbIgee SIrgar iz e kMo T M ATl S Fie any umber of
ut fokrhg %uﬂh as npeahs ianal dummantse phstbs, egels, | ar&hbec;lusiuen@hvmgs The

rants, surfa

L t
28% E?éé epi 8l|nkm?rﬂ i%ch?e gsmd g[lg%mlﬁ%ll nﬂn%?grgs Lfyeltﬂgr the oil-
10 st abvdterzorwgatagenmsypa nEbslds egmptised ofcibsbiptive powdess dispersed in

g&%ﬁ&%ﬁ%&%@h% rparglg[ﬁnc ﬂn%ttﬁ%; %ctnvé%g?&qjédﬂ%ay also be

ocCr sta

c a&b@wywe% YAyiebiof| asclysive Seveas ey b YA, iorfplease e activmipgredient
gein® tHe: bigbd| 'sﬂéé‘m a&icﬂ as§ ek perMBableaitebRar@Usbvefiffl b dservoir

ol SRTHENS i PRvR, GEPGoEh St i B, C4en P, THirX containing the
15 pha&nd a{gﬁadleml Othenosalidival devickaatedsewn iratbkiliteratorenni t ol |

ggggrm hI or aortgﬁll}»a?'%%%ﬁ?% qu Wgz-%g{égmgﬁ%ﬂﬁ%lgﬁals, including

noooaai tmttera mth amivdthpit theradditien nbwaxasi tocaltag thet sippository's melting

BRI BN Bost, SHARPSAO Susibthay saggg SUct! oINS gycols of

benarenunmmmar:we@hiSd@ay lgp &p weed st earate, cetostearl

opal cohol, cetomacrogol enulsifying wax, sorbitan
esters,_colloidol silicon djoxide, g oi phat.es, . sodi %
dodecyl 5of Peararatign fetepirseaiplive RAMRIPY of dPis, NVt i descrived
t r bgblwanol am ne. Oral fornulations herein may utilize
standard delay or time release formulations to alter
t he absorption of the active conpound(s). The oral
f oExaimpte bn may al so consi st of adm nistering the

25 acizl-(ﬁé-lyldr:gcye‘m-banzomuhz-yt) benzeneft,4ndiol j ui ce,

COYAL A 42 S0 ONG b BRI ARb Rt BeS! (1 o7s as

Sone cas esira
adi mixtire of 2ifedimethowyhenzoiel ﬁﬁlédﬁloyg t37.% molngnchtmqu@wlorlde (15

I'n n{Lﬁ%vafs%mx@E f?? ﬂerﬂ‘%‘)\}olatf@%ﬁ/\/&@m&%&suﬁ&r %’étﬁlm The residue

i nvention 0 be adm nistered arentera

i nwaap@ssad\@ﬁem MAF &40 wl)osrd (ﬂdd%éﬁéné.l enld (Qfa/)t lgtion of 2,5-
oactdw@th&@mmwase as 3@ 2fh&el), btﬁsmylaﬁinepdsamas@b O@h@l;ibhd/ THF (40

?ncc t\?\ﬁ@ﬁmgt%lrets w%? ggctr%qforg{écrﬂm gourez\fva nto wa er acn } é/d with HCI (2N)
hydhdkxtrahtemwkmEiOAd d%e. organkpertiacs iwere drieddveo Mag80O,. Evaporation
pr %Rg rpunf dallon by flash chromatography (hexanes / EtOAc 2/1) gave a white solid

(8.1 g, 93% yield, m.p. 121-123 °C); MS m/e 318 (M+H)".
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20 glycerol, liquid polyethylene glycols and m xtures

thereof in oils. Under ordinary conditions of storage
and use, these preparations contain a preservative to

inhibit the growth of m croorganisns. The

phar maceutical forns suitable for injectable use

i nclude sterile agqueous solutions or dispersions and

sterile powders for the extenporaneous preparation of

2Hnglysis fareCiriljs¥®sabl e sol uti ons or dispersions. In al

CRSR%Y: Ctgg3§qqrg@glq¢ 4| sterile and nust be fluid to
t he extent that eaz%ﬁﬁé/rlngablllty exists. It nust be

stFQB‘I‘quuﬁﬂI@? 295 4 i ons of manufacture and
storage and nust be preserved against the
cont ani nzathn action of m croorgani sns such as

beRP) % roxKdi3-benzoxazgl2-d} bengenefed-dioko| vent or
dipsraRtupé anwzdlmtﬁampaemms dfnﬁ&th&eyeéPLHamndm 3.1 mmol) and

SN

t lneis eobled anrbonre tpeipeldtareaintd HCIKOD rmLhe N)wascesieed.offhé ixture was

d't%chl %?t ocge Wﬂn%égaéqdagm@ rcll' rcate s Pere rled oyer MgSO..

ers I ' ncCl adm 'St PALT ohs acrCs
s (rvepgrationf andheuriigationarydflash e:hrmograbmm(mg@e@f/ EB@dc i21) gave a
pmagafa (bfscé l?@“/ﬁ;@el&%bh%d 8 1°é5‘q\n§fH9é’g&’é LM stues
I strations may be’'carrie sing the
pf@é@ﬁ’? Qfoﬁpﬁeh'@s, or pharnaceutically acceptable

s daled: O 64.20f H, 3.73; NG 78NS, creans, foans, p?tchesi ;
s en _sol yti and suppositories (rectal an
v%ﬁﬂ‘gl%)' %Q$Paﬁs%12{l'nl§|njs%m ni strati on nmay be
acconpl i shed through the use of a 5 transdermal patch

%ﬁ,})‘w g the active conpound and a carrier that is

[ ol toxic to the

S otaf o AR LA INBYene 2R, 70, cyot em o
aB’@e rtie icompouncwah erapacsdidn substantially she bams kiannerTaredescribed in
CEErxH'n fe SYorh 62"5%@%&%!13{%& annd f@él%th%?{/ﬂ%ng%c\:/ %Ei@a‘ﬁﬁ’e product

nt ment s past es, occl us

TH@S @%ﬁ‘@%ﬁw‘é"épm e 239124y ° cbé"'&ﬂ@@@%(“ﬂﬂ'@m d or

S Haf/8ik st @rg,qmopns of either the oil 10 in-water or
[ Past es conprised of absorptive

ter-1n y
%‘983389?‘5@234%57&& rol eum or hydrophilic
peFound:a3) BBEBNHAB.00;1, 8. e active ingredient may al so be
suitable. A variety of occlusive devices may be used
to release the active ingredient into the bl ood
stBx@mplesdich as a seni - permeabl e nenbrane covering a
r $s@rRiueno-4-bydroxyphenyl)t id-benzaxagol-Grgh edi ent with or
WithR ok c%nflbﬁgﬁd Was p?épﬁ?emtsru:bﬁaﬁﬁﬂ?lgt 391@ b&e tr#a%neflgs described in

active in occlusive  devices are kn

i Fxamglel 1-tfé?rat21ﬁr@me§19pmweoa@ﬂ ﬁélﬂﬁ@rﬁamemmmyol@écld and was

rrwm.rferdca@é m@ $dii@alp. peY-£5d-8| Ms hAGUqMay*. cocoa
butter, with or without the addition of waxes to alter

th@ayﬁ'ﬁﬁ?fsptab'ﬁﬁﬂ% melting point, and glycerin. Water
sataidd: &, 58BIBOH| 3.29WN,[HBES, such as pol yet hyl ene

gl%undsc ¥1.01: H. 3.25: N, 5.63
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vari ous nol ecul ar weights, may al so be used. 20 The
preparation of representative exanples of this
invention is described below Exanple 1 25
2- (5- Hydroxy- 1, 3-benzoxazol - 2-yl ) benzene- 1, 4-di ol
Step a)
N- (2, 5- Di net hoxyphenyl ) -2, 5-di net hoxybenzam de. A
mxture of 2, 5-di met hoxybenzoic acid (5.0 g, 27.5

B# thi onyl chloride (15 nl) was refluxed for 1
h.2 Qh{RSPéthdéexméﬁeﬂ)‘émOUW alacuum The

r eTheltite cofgo u(ikUiWe@' ﬁf@&eré@mTHﬁ)sﬁa%QaM anﬁ‘lel n%rﬁ%r agtd%sa'lbed in

II£ "’SH?% on of di net
s °’t“r ‘f’mﬂ haxyandlines apg 3-chipr @%Wﬁihqumomwd and was
( 4dSbta|mbd as 'a"lmtmmrdumq) 264-256 FCIME ARG MMN, pour ed
| nAfﬁahé@éﬁF Cw?r% él ed wwth HCI (2N) and extracted

*gani c extracts were dried over
MGadd: €\&85H; &t BOA; N,anss pur| fication by flash

chgQmat Xgn Et OAc 2/ 1) gave a white
sollfld ?5@5@){4 8%’3@1% mp. 121-123 C; M5 me 318

(I\/H—I) -52 Anal ysis for: CL7H79NOG Cal c' d: C, 64. 34;
5\, 4.41 Found: C, 64.29; H 5.95; N 4.44 5

St:?-uz Io?o-(dﬁg)ﬂﬁk(y%b!ﬁﬁ) iﬂatmég%%?'so? yi)

m xt'ure

N T B fdrinalios sk R o ncs testialbxihs sAmamaraet 25 Gegsribed in
3. Bxannmde ), &?lﬂrzr fghlﬁﬂaeghdgﬁaﬂ"lmr aRd h%lo@@}ﬁg?ertn%x?%ﬁnézm%md and was
g5 3 bt et onn o8 Mo 28 2 1y v
addnatysisThe G1iHsCINGR was then extracted with Et QAc and
t%,gag@@%ﬁﬁtgggtﬁ el e dri ed over MgS™. 10

Evapor at i and puri'fiCati on by flash chronmat ography

( Heovares, 59E6A882/f1.)5§ﬁave a white solid (0.8 g, 76%
yield, mp. 309-311 C; M5 W 242 (MH)+. Analysis
for: C13H9I\IO4 Calc d C 64.20; H 3.73; N, 5.76

F N, 5.62 15 Exanple 2

Xk WBF%&?H’Q?YMBXE%F“@W%@%ene 1,2-diol The

t i THeetit fd was ppédépézf ﬂ%db@taﬁh@@ttﬁé‘%rﬁé IanhBE as 88%eribed in
BRRCS %0 - Piomaniie, Soda
D EREIRIET ) 2 Frstiohanig, SodibeRietnhesza agid and was
Thabtginextiasca white solid, m.p. 268-271°C; MS m/e 244 (M-H)".
Analysis for: Cy7H;NO3
Calc'd: C, 63.68; H, 3.29; N, 5.71
Found: C, 63.53; H, 3.71; N, 5.38

Example 7
2-(3-tert-Butyl-4-hydroxyphenyl)-1,3-benzoxazol-6-ol

The title compound was prepared in substantially the same manner as described in
Example 1, from 2,4-dimethoxyaniline, and 3-tert-butyl-4-methoxybenzoic acid and
was obtained as a white solid, m.p. 220-222°C: MS m/e 284 (M+H)",

Analysis for: Ci7H;NO,

Calc'd: C, 72.07; H, 6.05; N, 4.94

Found: C, 72.03; H, 6.43; N, 4.72
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20 was obtained as a tan solid, mp. 239-241 C, M5 nle
244 (MHH)+ Analysis for: CI3HONO4 Calc'd: C, 64. 20;

H 3.73; N, 5.76 Found: C, 63.86; H 3.90; N, 5.74 25
Exanpl e 3

2- ( 3- Fl uor o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol -5-ol The

title conpound was prepared in substantially the sane

manner as described in Exanple 1, from

2, 5-di net hoxyani | i ne, and 3-fl uoro-4-net hoxybenzoi c

i%‘d afzswas obtained as a white solid, mp.

267 244 & Lysis for: CL3H8FNO3

'@'ﬁ‘.’ '@,‘y%%gfoﬁzg%'%;beﬁe%g%dyiound: C, 64.01;
H, THe. f2B; codpobnd®as piepBreainipl subdtantially the same manner as described in
2-£3-Chl qQr Q- 4- ; - - - D :

s ¢, 3 it SEERRHATIN: o ISURKASRIRA ol s
meobtainedas al@p solidooup.i278-28RapMS /e Hd diitH) .

2, 5-4li N@X hl i ne, and 3-chl oro-4- net hoxybenzoi c
ac?ndawgﬁw\;\aé obtained as a white solid, m p. 254-256

C; Calgd\@ 64629 N KN, 5. 7%hal ysis for: CL3HBCI NGB Cal ¢' d:

C, FPd6C;64t09; B, 884, N.5.66 35 Found: C, 59.59; H 3.02;
N, 5.25 10 Exanple 5 2-(2-C

10 1) or 0- 4- hydr oxyphenyl ) -1, 3- benzoxazol -5-0l The title
COoBxampld 9was prepared in substantially the same manner
as3<eHedrokyd,3-renzbxaxgpeyl)bentermi1, 2-dieldi net hoxyani | i ne,

S s T SSL SRR 388 RSBt
AnBxansple 1, ofrom L 4dBGithdYadine ' ahd @,3-dmetpxyhanzgc oapid 1gnd was
5. . : . . ; + I 6 20
155 gi?'e%’%s?%!aﬁ?"dﬁ?‘aé%ﬁ%f’yaf@ [ e e - ol The
t i Analysisofiep SudiN®Wms prepared in substantially the same

moaee sammomisnEant L on |

, 4- di met hoxyani | i ne, - | uor o- 4- met hoxybenzoi c
acFernght %%{"Eﬁtgéi ﬁeﬁ?gs a white solid, mp. 269-271
C NB V& 244 (M H)+.

20 Example 10
4-(6-Hydroxy-1,3-benzoxazol-2-yl)benzene-1,2-diol

The title compound was prepared in substantially the same manner as described in
Example 1, from 2,4-dimethoxyaniline, and 3,4-dimethoxybenzoic acid and was
obtained as a white solid, m.p. 282-284°C; MS m/e 242 (M-H)".

25  Analysis for: C13HgNO4
Calc'd: C, 64.20; H, 3.73; N, 5.76
Found: C, 63.57; H, 3.68, N, 5.63

Example 11
30 2-(3-Chloro-4-hydroxyphenyl)-1,3-benzoxazol-6-ol

The title compound was prepared in substantially the same manner as described in
Example 1, from 2,4-dimethoxyaniline, and 3-chloro-4-methoxybenzoic acid and was
obtained as an off-white solid, m.p. 254-256°C; MS m/e 262 (M+H)".
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Anal ysis for: CL7H1I7NG3 25 Calc'd: C, 63.68; H 3.29;
N, 5.71 Found: C, 63.53; H 3.71; N, 5.38 Exanple 7
2- (3-tertButyl -4-hydroxyphenyl) -1, 3- benzoxazol - 6- ol 30
The title conpound was prepared in substantially the
same manner as described in Exanple 1, from

2, 4- di et hoxyani | i ne, and
3-tert-butyl -4-met hoxybenzoic acid and was obtai ned
asAralydis foe GGMHND, m p. 220-222C, M5 W 284 (MHH) +.

An ] g 1 Calc'd: C 72.07; H, 6.05; N,
4, 35'%3@ Ouoné":'cj“é?'gggg& H 6.43: N, 4.72 -54 Exanpl e
8 FaundeCHGID 631683 NheG3oxazol - 2-yl ) benzene- 1, 4-di ol
The title conpound was prepared in substantially the
same manner as described in 5 Exanple 1, from

2, BxappletlBoxyani | i ne, and 2, 5- di met hoxybenzoi ¢ aci d
ané&(4uhlydroxyphemybldl . dbenzexagok®Pl d, m p. 278-280 C, Ms

Vet é@hgﬁohndwl b(r%'gac'reﬁ H subistahiiENOthe (ke Manrfer as described in
64.20; H 3.73; N, .5 76 Found: C '64.09; H 3.14; N,

5. E¥AMRle Exalfphe2§-dimethoxyaniline, and 4-methoxybenzoyl chioride and was
3- bitainkdla o Yight. yelidwe saliaxmao be 2287 YO.aMS eire 248 dnhyol  The
tlh|§ coppg:gg%N\e%s prepared in substantially the sane
nmaRfRYSHE" ed in Exanple 1, from

2, Caldidne} seo¥3; ahidldond, 6.a6d 2, 3- di net hoxybenzoi c aci d

an 1 tai tan solid, mp. 256-258 C, M5
V\egﬁlﬁffrﬁ’ﬁ&"'@@éé for: Cl3HgNO4 Calc'd: G

64.20; H 3.73; N, 5.76 Found: C, 63.91; H 3.98; N,

5. Ezarpfiesarpl e 10 ,
4- 5 Hydidpvr, J-oeniSBz R AN enzeNs 2 Rcgpne- 1, 2-di ol The

title compound was prepared in substantially the sane
ma e fitlgy SorpRRUEW; WRsHPTeRarethin pséantially thgrgame manner as described in

2, gxdthpret NoKkyANR|sS.diRethakfaniing - Hhdred LamydIeikgBerzoRCadd and was
o Got3iiad A8 SOid .5 grbaternar 306'ec; T m/ezgfz' R

Analysis for: C13HgNO,

Calc'd: C, 64.20; H, 3.73; N, 5.76

Found: C, 63.92; H, 3.74; N, 5.56

Example 14
2-(4-Hydroxyphenyl)-1,3-benzoxazol-6-ol

The title compound was prepared in substantially the same manner as described in
Example 1, from 2,4-dimethoxyaniline, and 4-methoxybenzoyl chloride and was
obtained as a white solid, m.p. greater than 300 °C; MS m/e 226 (M-H)".

Analysis for: C13HgsNO3

Calc'd: C, 68.72; H, 3.99; N, 6.16

Found: C, 68.09: H, 4.01: N, 6.05
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25 Analysis for: CL3HONO4 Calc'd: C, 64.20; H, 3.73;
N, 5.76 Found: C, 63.57; H 3.68; N, 5.63 Exanple 11
30 2-(3-Chl oro-4-hydroxyphenyl)-1, 3- benzoxazol - 6- ol
The title conpound was prepared in substantially the
same manner as described in Exanple 1, from

2, 4-di met hoxyani | i ne, and 3-chl oro-4- net hoxybenzoi c
acid and was obtained as an off-white solid, mnp.
2EXaPIBIECISMS me 262 (MHH)+. -55 Analysis for:
C13(@chirogyd1 3-blen26xadi-230)benger@-73di, 5. 76 Found: C,

31')1%7 eg& o%ﬁ v;%s p@ip@g cﬁm%gfélnﬁ Il%th% same manner as described in

enzoxazo
(ém sorpr%p iraeihaxprardlintes tanek Ref-dimethonyhenreic mgithand was
asob@é?ﬁé“d ésbsdmité‘soli'éxﬁ@b@s 296 .S Av/e 24 [RHyoxyani | i ne,

4- met hoxyb enzoy chloride 'and was obtained as a

|u@1ﬂy5ﬁépw &esbCd, mp. 264-267 C M5 Ve 228 (MHH)'
1%4}@@@554520‘9{37@1@-57@ Calc'd: C, 68.72; H 3.99;

H 4.05; N, 6.23 Exanple 13
15F°4’9%59’}—€ﬁ{g%7-3%73§b oxazol - 2-yl ) benzene- 1, 3- di oi
The title conpound was prepared in substantially the

a?%ﬁ’;@ 55@ as descrlbed in Exanple 1, from

2 [ oic acid
nd MJSIS 0 ta ne# 'ﬁﬁ‘m%ﬂe&lﬁgg%'%g?n%?%&?eat er than

Sweﬁ; a) M4rG oot 2, 5(dimethexyptreaiyl) s3-Hudroe4-metiBhiyhidrizaptide.

Cah% @ f %%é&?@rﬁ%@d’s T 4§\L|Jbséan?9||y tﬁ@ légg\e rgann@?’ ag%”escnbed in
2- %Wr dxy pitemy|a - 1rog bérehinraz2di-dimethoxgailinge @nd| e3-fluoro-4-

CORBRBRDeNRSC QE@%%s' ShtSHES hant Whitd Yollah .5 R -1BEEMS mre
as_descriped in Exanmple 1, from 2, 4-di msthoxyanlllne

amtflMiEY hoxybenzoyl chloride and was obtained as a
Whi sty stsofoi: @C,cHLGIFNQL eat er than 300 C; M5 W 226

(MSG: A0S 8 450K 4.1 3HONGE

Found: C, 56.33; H, 4.35; N, 4.05

Step b) N-(4-Chloro-2,5-dihydroxyphenyl)-3-fluoro-4-hydroxybenzamide.

Boron trifluoride dimethyl sulfide complex (70 mL) was added into a mixture of N-(4-
chloro-2,5-dimethoxyphenyl)-3-fluoro-4-methoxybenzamide {(1.75 g, 5.15 mmol) and
CH.Cl, (35 mL). After stirring for 20 h, the solvent and the excess reagent were
evaporated under a nitrogen stream in the hood. The residue was taken in a mixture
of ice and HCI (1N) and extracted with EtOAc. The organic layer was washed with
HClI (1N) and dried over MgSO,. Evaporation and purification by flash
chromatography (CH,Cl./hexanes/EtOAc 6/3/2, and AcOH 10 mL per 1 liter of the
eluting solvent) gave a white solid (1.4 g, 91% yield, m.p. 254-256 °C); MS m/e 296
(M-H)".

Analysis for: C3HsCIFNO,

Calc'd: C, 52.46; H, 3.05; N, 4.71

Found: C, 51.98; H, 2.98; N, 4.56
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Calc'd: C, 68.72; H 3.99; N 6.16 30 Found: C

68.09; H 4.01; N, 6.05 Exanple 15

4- (6- Hydr oxy-1, 3- benzoxazol - 2-yl ) benzene- 1, 3-diol The
title conpound was prepared in substantially the sane
manner as described in Exanple 1, from

2, 4-di mret hoxyani | i ne, and 2, 4-di net hoxybenzoi c acid
and was 5 obtained as a white solid, mp. 293-296 C
MStap ) &Chidrdi2={3fluorédvishydsoxyghenyl) 3 B3éHI04a£ai5e01d: C,

5. % W ekt v, peenae BrBSiepipy i Sang ghapi g oBsorbed in
r dseaptmeny | )stepl p3 irpgn Nbidachinro 22, Hihgirexyphgnyl)- 3-ﬂuoro-4-hydroxybenz—
Néﬂa&ﬁﬁ%ﬁrd%eﬁ]ydﬂoﬁﬁb ounrﬁﬂﬁé%’ bbtaided Eé‘gmﬁéégﬁf b 12881260 °C;

was prepare
5 sUAS e 2T&MY)'t he same manner as described in Exanpl e

1, ArfelyRR féh: CﬁgHgmlF‘N@ Nl oro-2, 5-di net hoxyaniline, and
3-f1 doro-4 t hox ben20|c acid and was obtai ned as

a GHe e L 281830, 2o NPl 109 ¢ MB mfe 340 (MHH) +.

Arkdurigi G, 5§585; HR2.68HIBFNO4  Cal ¢’ d: G, 56.56; H,
4.45; N, 4.12 Found: C, 56.33; H 4.35 N 4.05 20

Step b) N (4-Chloro-2,5-di
10 hyExamplph®nyl ) - 3-f | uor 0- 4- hydr oxybenzam de. Boron
t r6-Braroo-2¢(@-fluoned iydraxyphenyd)-t SrenaexazebSel) was added

”Tr% ﬂlerﬂo@pgﬁﬁd Wﬁs rd %red |r?su§>s fantially the same m nanner as s described in

e Pxampe bﬁ form 4- bfﬁfm 5411@ howganilipe. (229 ?,ﬁ_goro-Afrn@thoxybenzmc acid
Stérfdrvb&g)bfté?ﬁedz& 51wh|ie’§>ha Oh\penba-ap6lod. s FAE S5 (VI @g‘gent

wer e evapor at ed under a ni trogen 'Stream | n th

15 hd?ﬁ?'ys’ﬁrf%' e ®ENQas taken in a mixture of ice and
HCGalg'd: dY4sammgHezisagtege Wi th Et OAc. The organic | ayer

Eva%‘\g‘%a&%n hdzﬁg% 4%§2| gﬂdbsrifnggvezzh'rvgﬁaotﬁl.ography

(CH2CI 2/ hexanes/ Et OAc 5/3/2, and AcOH 10 nmL per 1
g Bhe eluting solvent) gave a white solid (1.4

o 5 SRt Fpcy S 23,0, (01
N, Tma ttle comenpudd wWas Bapaded insutistepgallyNhe 4a®@ manner as described in
Example 16, from 4-chloro-2,5-dimethoxyaniline, and 4-methoxybenzoyl chloride and
was obtained as an off-white solid, m.p. 260-262 °C; MS m/e 260 (M-H)".
Analysis for: C13HzCINO;
25 Calc'd: C, 59.67; H, 3.08; N, 5.35
Found: C, 59.08; H, 3.06; N, 5.11

Example 19
5-Chloro-2-(4-hydroxyphenyl)-1,3-benzoxazol-6-ol

30 The title compound was prepared in substantially the same manner as described in
Example 16, from 5-chloro-2,4-dimethoxyaniline, and 4-methoxybenzoyl chloride and
was obtained as an off-white solid, m.p. 254-256 °C; MS m/e 262 (M+H)".

Analysis for: C43HsCINO;
Calc'd: C, 59.67; H, 3.08; N, 5.35

35 Found: C, 59.40; H, 2.97; N, 5.22
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-57 Step c)

6- Chl or o- 2- (3-fl uor o- 4- hydr oxyphenyl ) -1, 3- benzoxazol -5
-ol The title conpound was prepared in substantially
the sane manner as described in Exanple 1, step b,
from

N- (4- chl or o- 2, 5-di hydr oxyphenyl ) - 3-f| uor o- 4- hydr oxyben
z- am de and pyridine hydrochl oride and was obtai ned
as a mhite solid, mp. 258-260 C, 5 M5 W 278 (MH)+.
Ame X 8 or C13H17CIFNO3 Calc'd: C, 55.83; H, 2.52;

0-2- (quygroxyphgrqw;’?G-tlénzgxazol-s ol 4.91 10 Exanpl e
6 s"ep'a)’z'ﬁ'(’w oethoxy-Gitrappepdleny| ) - 1, 3- benzoxazol - 5-

5 °' Brom% teld ﬂgie‘)oﬁ }%Etud’&&@?é@%&a?ﬁ%@%&?ﬁtb al hiture of 4-

rre manner
4 mpt@m %n@oglpemgﬂ K5 @ni10P mamolaperium acetate (16.4 g, 200 mmol) and

%ééeueaewﬂumhmxmsnmwe A& Qtlrre%”f@% 86 iR ?dd?‘r?iénﬁw%ra’thre and

AntRey &t Z0°gder 2 @?QQPV‘B’PFEWBWE‘@&I(EE’B co@amgng clial)gceqtrateg sylffuric acid
N (16 M3, T'ﬁ@tbﬁ@l:lp|@ted4§i)l|65ﬁlterbh and 3 stamzed’rfr&ﬂ (EMaisRir® / h8xane) to

10 Thd% %ro&vrnﬁsaﬁa&w%mé@ MRk e BN ol 1y (he

s ammalysiEfoeC/HsBr@gcri bed in  Exanple 16, from
4- ﬁgkgre 3?3%) g gq‘t,,f xy@gl l'i ne, and 4- et hoxybenzoyl
ch

de’ an talned as an off-white solid, mp.
266oung2C 4. %HNB e, fABH) ©. Anal ysis for: C13H5CI NO3
25Ca|cd C 5967 H, 308 N, 5.35 Found: C,
06; N, 11 Exanple 19
155 &P&)gﬁn(@ WBQ'BNUHWHP"P“SI benzoxazol - 6- ol 30

Th@Rahby/NE(DFPRES ddmﬂn@rae@@nm df|2 &u:hémarnbthaky §-nltdBhenol (8.8
sarre nner
o B 40 BSOS, e i s Shekend Bears aperetus under

Chh ogde atnZbpsivies DPhai mﬁd reestiom mitireWaad fitesed ititfough ¢elite and
2ot ragec UnefSabi 1D Gl 2 gr LR T 4. Bl et S5 CF s e
20 5921 0(M+H)".2. 97; N, 5.22 -58
Analysis for: C;HgBrNO;
Calc'd: C, 38.56; H, 3.70; N, 6.42
Found: C, 38.32; H, 3.77; N, 6.24

25  Step c) 2-Bromo-4-methoxy-6-[(4-methoxybenzoyl)amino]phenyl-4-
methoxybenzoate
Anhydrous pyridine (37.0 mL, 468.5 mmol) was added dropwise into a cold (0°C)
mixture (mechanically stirred) of 2-amino-6-bromo-4-methoxyphenol (20.0 g, 91.7
mmol}, 4-methoxybenzoyl chloride (38.9 g, 229.0 mmol), and CH,Cl, (250 mL).

30 During the pyridine addition a precipitate was formed. The mixture was stirred for 30
min and then ethyl ether (250 mL) was added. The precipitated solids were filtered off
and washed with ethyl ether. The solids were taken in water and stirred for 20 min.
The solids were then filtered off and dried to give an off-white solid (42.5 g, 95% yield,
m.p. 73-75°C); MS m/e 484 (M-H)".
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Exanpl e 20

7- Br ono- 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol -5-o0l Step
a) 2-Brono-4-met hoxy-6-nitrophenol. 5 Brom ne (16.0 g,
100 mmol ) in acetic acid (20 mM-) was added into a

m xture of 4- nethoxy-2-nitrophenol (16.9 g, 100 nmol,
sodi um acetate (16.4 g, 200 mmol) and acetic acid
(100 nL.). The m xture was stirred for 30 mn at room
t eAmelysistfar €23Hag®BINOg hen at 70C for 2 h and poured into
\A@%glﬁg)(é 5’%} 0) Hcpqga}{,rﬁ concentrated sulfuric acid

%’em pi'tated solid filtered and
Fand] ¢i 5680; t 3. fB(NiR-8% of orm / hexane) to 10 give a

brovvnlsh solid, mp. 116- 118C I\/SV\é246(MH)+
ysis for: C7H6Br N4 Cal ¢ 90; H, 2.44; N,
55, %ﬁsp d §rirgmaco-methayy-2-(4- mzthmwhpnw %3-benzaxagplep)
2-Reitaay 6- br ono- 4- met hoxyphenol . Raney/Ni (2.5 g) was
adal edspanisian df 2HrbihbaAmethoxy-6-[(4-methox benzoyl)amlno]phenyl 4-methoxy-

2- br onp- 4- et ho 6-n eno
o 0T G2t 804 S %@%@u'énﬁmp meRan R 928'G. 1728
apmadtand anhgrous prxgens)300ahL g refilioad @Br 3 Hwithl bentinuous water

| 10" el%%o'v@n(adghﬁ(%rgér\?@;@af ‘i'rtet fﬁ t%‘j s&{}neﬂggﬁ tt?rﬁéd gr&?@wr)l solution at

concen ted cuu m
9eRHiyxing empemtge Jhe witure wag @OQ@@ tq MGFH) temmeatqrs iagd fN@rshed with

C7N'5@Hg@3) %b%r@amc@awé?&a@@ne@ové’r MEEQ N EvBpdratiorHéNystallization
2. T8 AGR RN/ HAIREr maye 80 ﬁé&%‘ff@&%%{ﬁ 9847 ¥jdh BYR/138:141°C);
nemqubemmam)é Anhydr ous pyridine (37.0 nL, 468.5
I _ opwi se into a cold (0C) mxture
15 m%%{léﬁ\‘ﬂﬁ’a@%\ﬁqsﬁ%{ﬂh*ed) of
2- @alc'doC B3R Hp362Met htxyphenol (20.0 g, 91.7 nmol),
4- OXY, hl,o5 hsle (38.9 g, 229.0 nmol), and
CFE%“? %2%8&&8’/5'320“&??@ the pyridine addition a
precipitate was forned. The mi xture was stirred for 30
mgc,@gg&t hen ethyl ether (250 nL) was added. The

20 Pr ACinft @t&oh-aﬁlnbrbsbﬁaﬁfoanéthb)&,?ﬁ@ﬁbn 0(&60 1do waﬁmenwnhbmoxy-
eth et her he solids were taken in era

St D420 S0 7B P TPl 2ORA - OGS TP BrRsyser (8 mL)
anwaslrefieged ior 24 N @siff atidanvitaikevaaer delafafo?. The midd¥owas cooled to
y| EO!OITE%T\%@P%Z‘I C%@can r%gd g%é%ré%q?uﬁ 113\% ﬁg%lgglglgrsoduct was
purified by flash chromatograpﬁy (3b% EiOAé/petr,oleu}n et,her),to éive a light pink
25  solid (99 mg, 65% yield, m.p. 136-138 °C); MS m/e 334 (M+H)".
Analysis for: C4sH2BrNO;
Calc'd: C, 53.91; H, 3.62; N, 4.19

Found: C, 53.78; H, 3.55; N, 4.01.

30 Step e) 7-Bromo-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol.
Route a)
Boron tribromide (1M, 89.9 mL, 89.8 mmol) was added dropwise into a cold (-70 °C)
suspension of 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole (10.0 g,
29.94 mmol) and CHyCl, (50 mL). The mixture was allowed to warm up to room
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Found: C, 56.50; H 3.78; N, 2.83 5 Step d)

7- Br ono- 5- net hoxy- 2- (4- net hoxyphenyl ) -1, 3- benzoxazol e.
Route a) A suspension of

2- br ono- 4- net hoxy- 6- [ (4- met hoxybenzoyl ) am no] phenyl

4- met hoxy- benzoate (42.0 g, 86.4 nmol),

p-tol uenesul foni c acid nonohydrate (32.8 g, 172.8

nmol ) and anhydrous p-xylene (800 m.) was refluxed for

1 tbrrmétalhreonbbmgame watraing 16 merey ahe lspensith aukned into a dark

-sr:) ttlogn ! rﬂixﬂr?lvgag %?H’?@%i I3 a'f@ E?rrﬂge%ihrgei ﬁ)}r% %ryg%d then poured
cosiowdyl into coldolth % @hpﬁawsatnmeﬁ 80 nias MﬂlhyMatdmholMa@in(u Mjas added
Th&aRy %S'tﬁe e ﬁﬁxtt‘ﬁ@%vglr Leg rﬁM%’eny@ ﬁv@%a%t #h8R poured into

an stallization from acetone n
ofwatﬁhh@l)someoorgggc gaygr wgg%ayv.h%q gpreeh—( es y_vg@ gchmd dried over
NE'\/IMQOQ%&EVEMbﬂon arild5 c&@t@llliéﬂo‘ﬁ fr@rh ac@tb’ﬁbﬁﬁﬁr b@&r/hexanes gave an
Wb o b s A R

white sq[d (34§ %aée/t - B)-P-298:298 LD IMe My 306 )
2- Amalysis for: [, gHyBrNi®$ hoxyphenol (100 ng, 0.46 mmol ),
4- gethoxys, be i.G. aCkHe (77 mgy, 0.5 nmol), and boric
acﬁcp'ﬁ' %&ygeﬁn& é%n p-xylene (9 nmL) was
r eFounde@, 5@96;24 2480ud| Ad2a Dean- St ark wat er separator.
The m xture was cooled to roomtenperature, and

concentrat ed under vacuum The residual product was
puReytedY by flash chromatography (30% Et OAc/ petrol eum

et Beroh tﬂit&?orﬁld%léQO 25 |nth bt7 idl wadSadaed UQ)@W&% ints a c@ﬁ’/@-?B“C) mixture
i e

ot ol suplpay T hethonhom) b pentoxaials 1TQ Mg, 230 mmol),

Foamtidicklorobigthédie (H5 @LS5T hd\feaéud?ﬂmuxﬁﬁe Pae lrall@&ed to come gradually

7- 4- I ox e zox Z0

o B Shierdhuty, By BAGEY ', 1 8 SR8 vay Rirpg infgae and

adeddchctidogith BI©At Bheaorgahid ekirdéts @ere wastpmhmtro brimef and dried over

(195358 SE%B%E&/ aﬁ? tids H‘@ﬁ%&@gﬂ% déoo}m%%rﬁ %,&\ngm ather)

wagaval (1o2veg, Baf/owwldhoﬂmetmodtmbas aGthtpmkps@hatmLpeZQSEzB?@gMS m/e
thg?< m’Png up period the suspension turned into a

ution. The mixture was stirred at room
teﬁﬂ@yfa%fmfé71ﬁ|ﬂ33"20days and then poured slowy into

cotgicdoc, g})oﬁtyhmls;ﬂqhmsg(looo m.). Methyl alcohol (200
rrL vvasa g to the new m xture over a 20
°‘ﬁﬂ§ir Po 8 %W&F@Ems t hen poured into

Example 21
7-Bromo-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol

Step a) 2-Bromo-6-[(3-fluoro-4-methoxybenzoyl)amino}-4-methoxyphenyl 3-
fluoro-4-methoxybenzoate.

A mixture of 3-fluoro-4-methoxybenzoic acid (39.0 g, 229 mmol), thiony! chloride (100
mL), and N,N-dimethylformamide (0.5 mL) was refluxed for 1 h. The volatiles were
removed under vacuum. The solids were taken in benzene (twice) and the volatiles
were removed under vécuum. The residue was dissolved in CH,Cl, (100 mL) and
added into a cold (0 °C) mixture (mechanically stirred) of 2-amino-6-bromo-4-
methoxyphenol (20.0 g, 91.7 mmol) and CH,Cl, (150 mL). Anhydrous pyridine (37.0
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5 water (1.5 1). The organic |ayer was washed three

times with water, and dried over MSO4. Evaporation

and crystallization from acetone/ ethyl ether/hexanes

gave an off-white solid (8.4 g, 92%yield, mnp.

298-299 C); Ms me 306 (MtH)+. Analysis for:

C13H8BrNO3 Calc'd: C, 51.01; H 2.63; N, 4.58 10

Found: C, 50.96; H 2.30; N, 4.42 Route b) Boron

t rinbr 468.9enr(10l) A@snddde@ .dropwise )ntovdise ael anixren pBiusing itig Eyridine

a %o‘?illtgn %grégkxlhéfé Wagf Teﬁj‘e tTHSXmleﬁreenWﬁ stIreg fB ?& Wa%’bq tgen ethyl
( 1€3bem(gs0 mLsglamadﬂgd Theoprepinitaied Roligs overs filtlared ¢ff aBd wiahed with
Tr@mﬂ%' %e@oﬁﬁ@%@revﬁferﬁhlmﬁdarh%ﬁ@&or%@mﬁal ﬂ/e §c9ids were

erature and stirred m Xt ur e

pott']?’éé"tg':gi’ Pff ard dried tqive A0 effrwhite solid @RS gTﬁé%o\f*%nmcp 184-
ex186&C)‘,MSl\mVe£52mmﬁ;i with brine and dried over MSH.

t h chr omat ogr aphy (30% 40%
%%EV/S%#P%QB%E’!@ gave (102 ny, 86% yield) of
tr@alpdcﬁtlﬁ&waﬁ a.4ri lghit 6%i nk solid, mp. 295-298C, M
n 0, . X ysis for: C13H8BrNC3 Cal c' d:
c,@faoﬁ';é%,d’y’?fﬁ'Nr,pﬂﬁ#ss Found: C, 51.06; H, 2.77;

N, 4.36. 25 Exanple 21

7- &egrBZﬂBlfoﬁ'lJ ﬁ *(@flﬂon%-bmwmngﬁw 3 n‘i]e‘tﬁoﬂepé%éﬁ% xazole

2 Brsyﬁ@er@w(g Z-orrmaS-Sriwpteckyisthoxyhenyeyamiiol-4-mathdxygrlenyl 3-
phm$4$netﬁé#9é&bétenﬁb loox yaeq mﬁ&lg p- t’%lu@hégd%ﬁc %Ifcsd monohydrate

{I uor o-4-net h ox)y enzoi ¢ acid
2

t N33Ry 8 éﬁ?@r Ml 369 angyrrays p)g(}g@e (1 i) was refluxed for 3 h with
N, ééndnmfsfwétélofmde)e(aﬂ Staikl Trap)\aThé erﬁliuél&@ﬂpé‘n@fon]tuihed into a

oV BT B g ERPRA ey i o R et ared of S BRghed win

r eetbyi ethanndiéhe sodidsiwere Juspemdesd id Lﬁdhysvvamed (2080 @titred for 10 min,
t95 0

Clrreﬁtg!:c egiméfggﬁ? 'E‘nécti |vaaéjg?\dséil|8 A] C%b? f,ﬁ ‘97 th'Hé %thyl ether

nelemwmmsent(aw o 29 mg and mlof additioreHpodact(viB0ohtiped (90%

Arguéqjd'"q),@,d pm‘sl,{;,l;erygz((ﬁZHS} -61 nmL, 468.5 mmol) was added
dro W se |nto the new m xture. During the pyridine

ac'Yst'J“nf%cpf"étE?'B Pate was fornmed. The nixture was
StCailb'ecbfsjmem 8i15; amdgs hen ethyl ether (250 nL) was

ety o1 P Rl B 5o 0o v T ered of f and
vvater and stirred for 20 mn. The solids were 5 then
L%{eg cge %&b@f-&-ﬂﬁb&%-ﬁ?ﬁ@y&ﬁ% N d-pehlokGz %410
The title compound was prepared in substantially the same manner as described in
Example 20, Step e, and was obtained as a white solid, m.p. 265-267 °C; MS m/e 332
(M-H)".
Analysis for: Cy;H;BrFNO;
Calc'd: C, 48.18; H, 2.18; N, 4.32
Found: C, 48.19; H, 2.29; N, 4.19
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186C); M5 W 520 (M H)+. Analysis for: C23H18Br F2NO6
Calc'd: C 52.89; H 3.47; N, 2.68 Found: C, 52.79;

H 3.23; N, 2.63 10 Step b) 7-Bronp-2-(3

fl uor o- 4- met hoxyphenyl ) - 5- net hoxy- 1, 3- benzoxazote. A
suspensi on of

2-brono-6-[ (3-fl uoro-4-net hoxybenzoyl ) am no] - 4- net hoxy
phenyl 3- fluoro-4-nmethoxybenzoate (46.0 g, 88.1
nmexample 220l uenesul foni ¢ aci d nonohydrate (33.5 g,
1TW-B?omL()!-fmdo-anMeB)qpaemyl)ey,BMzéiaﬂo)-suﬂs refl uxed

| (Dean Stark
TratEp & H o mahexy B ST U ned | nto & br own
?dlhtu a earm(55°6] mintire oof thepP é1 16 g, 68.4TimotpNadl (Me5e, 487 mmol)
| |
o {LAAPER A A IERRH 24455 Aol 30, 3
m Fhe rnfnture avas citived fQIn‘d hdfilteeat! 0% agd dhe precipitatedisplitis(veBe washed
9, with Aot water (1137@0 frtf}eﬁlﬁé@%seé&b“ép slc&cﬂy fito Yi@é (©°C) HCI (5N) with

concentrat ed t1 onal ro
wa\dgueesstiidng. (Stepresipitaiod salid W§§ filkered, washag y'tee\@ter ‘and dried to

( 186 g082% i Hh BN & ° 169 (W1H)16;
18 gantesbirysc onaiariiions Sois e £ (010,
10 g »grﬂ,a ¥,5)S for: Cq 03

7- Galoane B6(48; H, uad6o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5-

ol -The. Li . und was prepared in substantially
thFo@ghé'%aﬁzn qg@ described in Exanple 20, Step e,

and was obtained as a white solid, mp. 265-267 C I\/S

Cesii Lo ce ek PrdRson TS iR dloflt o

15 N, The tite ccggpqg;agmﬂseprggared in substantially the same manner as described in
- Brdmle 31 (f?o'lﬁ blﬂ‘%l% Anﬁm BOEBYk) arfk ﬁaéj@cﬂélﬁé@EQE white solid,

ol Ste a3 | uor o- oxybenzoic acid. Into a

waP¥R- 24 rﬁM%ﬂbfeé? %‘2@ (13.5 g, 58.4 mmwl), NaOH

( 18ndlyds foA &/ HYBEFNO; S and water (200 rnL) was added

| ugr ben dehyd e (15 g, 97.4 mol).

Thé I% xgu‘fae%%%rﬁ éagfor filtered off and the
20 pr Boungi: Ca4%®809;3011.95% Nywarié vvashed with hot water (10

m.). The filtrate was added slowy into cold (0C) HC

(5N) with wvigorous stirring. The precipitated solid

waExampleed3ed, washed with water and dried to
7-Bromo-2-(2,3-difluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol

Step a) Methyl 2,3-difluoro-4-methoxybenzoate
25 lodomethane (10.7 mL, 172.5 mmol) was added into a mixture of 2,3-difluoro-4-
hydroxybenzoic acid (10.0 g, 57.5 mmol), lithium carbonate (12.7 g, 172.5 mmol) and
N,N-dimethylformamide (100 mL). The mixture was stirred at 40 °C for 12 h, and then
poured into water and extracted with EtOAc. The organic extracts were dried over
MgSO.. Evaporation and purification by flash chromatography (hexanes / EtOAc 5/1)
30 gave a white solid (10.2 g, 88% yield, m.p. 66-68 °C); MS m/e 203 (M+H)".
Analysis for: CoHsF203
Calc'd: C, 53.47; H, 3.99
Found: C, 53.15; H, 3.83
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give a white solid (13.6 g, 82%ield, mp. 194-196 O);
M W 169 (MH)+. 10 Analysis for: C8BH/FO3 Calc'd: C,
56.48; H 4.15 Found: C, 56.12; H 4.12 Step b)

7- Brono- 2- (2-fl uor o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5-
ol 15 The title conpound was prepared in substantially
the sane manner as described in Exanple 21, from

2-fl uoro-4-nmet hoxybenzoi c acid, and was obtai ned as a

Wheth$ bf 2,3LDifluorB-B-metidxybeRzdic abfd. V& 324 (MtH) +.
Ansal Sl ?\ for:

.. C1l3H/Br F c'd C, 48.18: H 8;.
155 Py Job, 5@,ml4)7wa§9§34fr,d '5!095;m'nPr%Pfl@eEsyﬁaérdéﬂwa*‘*-
g?né}athoxybgnzoate (1d0_.0f Ig, 495 rzmol). THF (1?]0 le) and MeOH (100 mL). The
- no- 2- < di ro-4- r 0X e s -
A Wes e S oty sttty BEEPT A6 dddheck WTEGKPAS. e
25precipitatast $elidevdsl lifeTedrbff, vasPed withovjtenens! dritdletd divet @ white solid
m pgt foi =y o - ' id (10.0
0 @59%5'?62%%%&,3‘“% A o e e B0 3755 o)
antnalygisNor CeldeaPh f or mami de (100 nl). The nixture was

stcaEedc,a1.00HC3far 12 h, and then poured into water
and extracted with Et OAc. The organic extracts were

dr Fdovet®-8is8P2 Evaporati on and purification by
flash chromat ography (hexanes / EtOAc 5/1) 30 gave a

whit lid (10. 88%,vi el d . 66-68 C):

D0Step il £jEromer2id arunarp 2 tuGl sl Rt diege Stazol 5] .

H, Tie @t cdropoudd W3s (r8pdred inHsutBtiBallyciBe Samp rhanner as described in
A e ; , i . _
(ARl 37 Pl AR B0 i 0w
2, lidi Mipu8p%280 "G oKy BehPMttde (10.0 g, 49.5 mmol)
T"!_Enil;’s@é)fomCQHsBP@NUEQ" (100 nL.). The m xture was

stirred at roomtenperature for 6 h, and acidified

wi EACHE. 4584 H. 1 Y. hPRci pitated solid was filtered

of Feundaghexizavid i emiNeacand dried to give a white solid

(8.9 g, 96%vyield, mp. 194-196 C); M5 W 187 (MH) +.

Anal ysis for: C8HG-203 Calc'd: C, 51.08; H 3.21

FoBgshple.2450. 83; H, 2.92 10
2-(3-Fluoro-4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol

Route a)

Step a) 7-Bromo-5-{[tert-butyl(dimethyl)silyl]oxy}-2-(4-{[tert-butyl(dimethyl)silyl]-
oxy}-3-fluorophenyl)-1,3-benzoxazole.

tert-Butyl(chloro)dimethylsilane (23.2 g, 154 mmol) was added portionwise into a
mixture of 7-bromo-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol (16.6 g, 51.4
mmol), imidazole (17.5 g, 257 mmol), N,N-dimethylpyridin-4-amine (1.0 g, 8.1 mmol)
and DMF (300 mL). The mixture was stirred for 3 h, poured into water and extracted
with ethyl ether. The organic extracts were dried over MgSO,. Evaporation and
purification by flash chromatography (hexanes / EtOAc 50/1) gave a white solid (27.5
g, 97% yield, m.p. 98-99 °C); MS m/e 552 (M+H)".

Analysis for: CasH3sBrFNO;SI;

Calc'd; C, 54.34; H, 6.38,; N, 2.53

Found: C, 54.06; H, 6.52; N, 2.24
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Step ¢)

7-Brono-2- (2, 3-di fl uoro-4-hydroxyphenyl)-1, 3-benzoxazo
| -5-0l The title conmpound was prepared in
substantially the sane manner as described in Exanple
21, from 2, 3-difl uoro-4-nmethoxybenzoi c acid, and was
obtained as a white solid, mp. 258-260 C, M5 mle 342
(MtH) ' . 15 Analysis for: CL3H6BrF2NO3 Calc'd: C,

j5$‘gﬂ Exuﬁ 5|3{[f32f23lNyl(diﬂm‘ylﬁﬂvﬂﬁkﬂﬂ-(%ﬂ&)Utﬁ(diﬁlﬂaﬂﬂl)swllOXV}-3-
2- %QrEPﬁg;FVJ)%ﬂWﬁ?-BWBﬁWPB% 7-vinyl -1, 3- benzoxazol - 5-

ol DiciRorabiz(teo-tBlyiphosphine)paliadium (Il) (0.63 g, 0.79 mmol) was added into a

et 'E‘Eg o Ket{r{%rﬁﬁts @#ﬁﬂ;&ﬁ&u%fh@% il Bt i thsifshynoxy)-
5 ox@«-}lud}ophami)-dFﬂqmtyb))azglewﬁérg,o'a@a& oimegl), tributyl(vinyt)tin (10.5 g, 33.25
t eﬂﬂtnogggag' ALY gééjln”?t %%banﬁ .618&"3 ks s’k%d GdoPC for 24 h,

was a portionw se I nt
7- ‘Eﬂ°!ﬁﬁ’01°2!‘(°3‘0 femegrature, hfiﬂeteexvﬁ'héﬁw )eﬂlersﬂeermb&a%ﬁrested with
Ol adtilfte® @&hrbdnl. 4Thaiktlre Wad dR&AdE thrdugHd ms@53nmhéentrated

( Betsgion B ehchiematoaiar dop s Fistacs il e e (118

10 Wag, e89%ayididemitp. 884984C); MS m/e500/(M+¢t)her . The organic

ex cts over MySO4. Evaporati on and
puM H Wq’ldﬁ\#(ﬁ §h chromat ogr aphy (hexanes / EtOAc

50Ca_l):dg€w634%9\l\7h7t6@ No2B@ (27.5 30 g, 97%yield, mp.

E%CB:FF?\%%S\% %'\ICMZ@E é\zalSZSI IS-| f8r38 N, 2.53

Found: C, 54.06; H, 6.52; N, 2.24 -64 Step b)
15 5- JS{eEQi)tZ' (Btﬁnuérw ﬁﬁrbwarﬁlnwr/mﬁw}r 2-beAzdakers-ohut yl (d

I et

f| U}ﬂ%l )Sllﬁly%y %%M\ﬁ i watep) o} B et @dded into a solution of 5-{[tert-
smtytwmbﬂhglqsuyuox@} 2-04- &deﬁhm&ﬂbini&l)mailﬂl]a@}-lﬂ!mubfdphelﬁyﬂb-ﬁ\'&nyl 1,3-

Bt?rg%azge H%Pt Qﬁg‘&%ﬂ ﬁ&o(ﬁ))mg%nfﬁfeggr? {rﬂ%( [ 7 reaction

buixylire dmasetthvpl:l)aMGISflC] toxy%}h @nd then poured into water The precipitated

0 3- &%H% ?\T}IS%: (%ﬂ; c[r@g @W%ﬂa@&ﬁhz lpfbdugtg‘rcﬁn gH?br)e/ethyl ether
( ggaveld whmhs_ohd é%z BoiH %rmldumep \RA8-2611G)r M8 nafe 2@'@((Mﬂd}

24AHaly3|§fb$‘|@ tnpN@é)om tenperature, diluted with ethyl
et her dtrgted w th activated carbon.

Th@a\?ldx[]:uﬁeéd' 3f7 NePd® t hrough MySo4 and

coRe@Tt: Cab&d1; H,RBY; N, a86i on by flash chronat ography

25(he) Zanes /| EtQAc 50/1) gave a white solid (11 8 10
g, 89%yield, mp. 93-95 C; M5 W 500 (M+H)"
AnRoyte Is) f or: C27H38FNO3SI 2

2-~(3-Fluoro-4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.
Dichlorobis(tri-o-tolylphosphine)palladium (i) (0.87 g, 1.1 mmol) was added into a
mixture of 7-bromo-2-(3-flucro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol (7.16 g, 22.1
30 mmoal), tributyl(vinyl)tin (10.5 g, 33.25 mmol) and ethylene glycol diethy! ether (65 mL).
The reaction mixture was stirred at 115 °C for 48 h, cooled to room temperature and
treated with activated carbon. The mixture was filtered through MgSO, and
concentrated. Purification by flash chromatography, on acidic silica gel (hexanes /
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30

Calc'd: C 64.89; H 7.66; N, 2.80 Found: C, 64.59;

H 7.70; N, 2.73 15 Step c)

2- ( 3- Fl uor o- 4- hydr oxyphenyl ) - 7-vi nyl -1, 3- benzoxazol - 5-
ol . Hydrofluoric acid (48 wt.%in water, 1 m-) was
added into a solution of 5-{[tert-

butyl (di met hyl )silyl]oxy}-2-(4-{[tert-butyl (dinmethyl)s

i lyl]oxy}-3-fluorophenyl)-7-vinyl-1,3- benzoxazol e

( 1IEtDAg,! CHLLMitN), gaVéla Wioterdolid (4B% gat2%oeld,rmlpe 26B252 °C); MS
m_ ction mxture was stirred at 65 C for 8
h,)”)z;en%}te(wgﬁ?boured into water. The precipitated 20
sofnalysigder: CrahbhdENSY of f and dried. Crystallization of

t hgalpa.08 Wetat HOgyacktnNNE/ et hyl ether gave a white

solid (Q.72 81% yield, mp. 249-251C); MS W 272

( NEypd: C%@ﬁa@ﬁk‘b §-613'o¥f.5-@35H10FN03 Calc'd: C, 66.42; H,
3.72; N, 5.16 Found: C, 66.31; H 3.85; N, 4.96 25
Royte b) 2-(3-Flu oro-4-hydroxyphenyl)-7-vi

nyro4$! henzoxazol - 5-ol .

Di stepai) obj5s{@cetytoxy)-2ibrbmoo Dbensgxazsi-Bd] -2 fiucropheryl Scetate.

7 AR ke 0o Pl 598 BB RE ARG B ot (1) sputon of 7

ol brphodB(3efluoRP4-yBOxyphrehy)-1,8 bebzaxatd-Giahy(1)24 1, (18. Bmgl), N.N-

e 1 3 8368 ) Pl hE,
comixie wes pliryad: te wrsmaRLegoRm demperatytecandsitired den 20/ t Water (50

CamPPias 288ed b the! FEachs niivthrk RxB@8ctbd) Wl EoAS 26 dAéd over MgSO,.
concentrated. Purification bty ash chromat o hy

fl ,
2cPYRPOraYPN 30 cpitallzaiion, fiBm FLOAsheRpngAgaYe apsStwile soid (0.67 g
%g%%gigm;awsengem(wggl |(<|3I/H(_|)4 35Ag, I 2% yic eld, mp.

- i +. alysis for:
c18’ﬂ?i¥ﬁ‘—ﬁxﬁg%%ﬁ@rg.&8€; 66.42; H 3.72: N, 5.16 5
FoGald'd: C, 5031; 6132.72, N33.68; N, 5.09 Route c) Step a)

4- E5- e =6 Rr -1, 3-benzoxazol -2-yl ] -2-fl uoro
phEﬁ"y 'abze?{éaé)')e&/)z'sﬁtgt?'g?anhydri de (1.0 L, 9.95 mmol)

was added into a cold (0C) solution of 7- 10

br af-139(13: < Ak, -5

(1 35y 9 2@ hbitglanyyts RUGURSRPRINI L EnbRAQsAZY aRs .

o, Dishipmbisitortoliphosphinalaiadine (1) @aria, OAGemmolcwsoAdded into a
M ¥hdiire 4ABSadet) ey -Bromoal MbéH2okdxol-2QNRLfRBRPhad IRetaRd(0.8 g,

* ceb mel bty Bl 0t 4p Prvel & Bonne, Bonlh, pe reacton

My B@ure was stirred at 130 °C for 5 h, cooled to room temperature, diluted with ethyl

ether (10 mL) and treated with activated carbon. The mixture was filtered through
MgSO, and concentrated. Puirification by flash chromatography (hexanes / EtOAc
5/1) gave a white solid (0.4 g, 56% yield, m.p. 154-158 °C); MS m/e 356 (M+H)".
Analysis for: CgH4FNOs

Calc'd: C, 64.23; H, 3.97; N, 3.94

Found: C, 63.94; H, 3.78; N, 3.76

' Step c) 2-(3-Fluoro-4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.
Potassium carbonate (55 mg) was added into a solution of 2-[4-(acetyloxy)-3-

fluorophenyl]-7-vinyl-1,3-benzoxazol-5-y!| acetate (0.14 g, 0.39 mmol) and 1,4-dioxane
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Evaporation and crystallization from Et OAc/ hexane

gave an off-white solid (0.87 g, 15 56%yvyield); M

ne 408 (MH)+. Analysis for: CL7H'BrFNO5 Calc'd: C,
50.02; H 2.72; N, 3.43 Found: C, 49.58; H 2.59; N,

3.37 20 Step b)

2-[4-(Acetyl oxy)-3-fluorophenyl]-7-vinyl-1, 3-benzoxazo

| -5-yl acetate.

Di @Hlor dbe sixtute was #ired 5188 phifere) panduset inte water) agidified with HCI

”':(IENQ .dpf %aﬁed"‘@ﬁhaﬁ@@ ''I"I‘lboon"i_.‘;am(’!1 Skl welre dned over MgSO4

gacetglox bénzoxazol - 2- 2-f .
rafion. g srvﬂe"'sat@n fmIﬂ 5%9%4%*?”% raab%@mtfe .Sﬁgﬂ §°tq6r9 46%
(Oyléld,gn p2250- ZBEﬁO) M8dnp2xgaAE)’ (9 nL). The reaction

f § d at 130 Cfor 5 h, cooled to room
t Etﬁr 15 ‘? %d with ethyl 25 ether (10 niL) and
t r @ait'd:dC,\66t42; Hc8irgANcili&ar bon. The m xture was
fi and concentrated. Purification
byﬁ‘ﬁgg‘ﬁ %ﬁ%#’é?ﬁl\ggﬁ%(hexanes /| EtOAc 5/1) gave a
V\,hite solid (0.4 g, 56%vyield, mp. 154-156 C); Ms me

Anal ysis for: CLl8H14FNO5 Calc'd: C,

SExAmibihs -
642-§23Flub'ro-3-h9§roxl§lph§nﬁ)47-vﬁigl r3WhzokazoP3.014 H 3.78;

2- T tﬂlemwwnﬁmda@%@w subgtaptiaily| the samecRanrses 26(desxribed in
ol Exdniic 25, ROHULE 3), bracsrﬁtﬁbrsﬁ.% z:ra)fluwwlaieﬁwhehm £13-benzoxazol-5-

sol uti on of 2

DRl R0 o1 4 phte s hne 274226 "GP mie 272"

(OAﬂadfysg;foﬂcsg)-I, ) and 1, 4-dioxane -66 (3 nL). The

Srﬁ{sgl%ecv&s‘t%? grﬁdNa&t, O Cfor 1 h, poured into
wat er

20

25

30

35

aci di W th (2N) and extracted with

Et Eyund: GHas. b dh3idd; Bix4.Pact s were dried over MySH4.
Evaporation and crystallization from Et OAc/ hexanes,

gavea\/\/mte solid (0.06 g, 46% yield, mp. 250-252
C) ExampleR6272 (M-H) +. 5 Analysis for: C15HI0FNO3
Ca?-62,3Diffuorgd-hydroxyphenyh-7-vipyld , 3rhenzaxarel-5-¢l, 66. 32;

H, Tise ﬂt@ cdth o@né&vagxﬁﬁpérgd %sdﬂgtantrally the same manner as described in
2- (2- Fl uor o- 4- hé roxyphenyl ) -7-vi ny - benzoxazol - 5-

o) EXerige 11 o olld e pr etgfamet? x] glﬂ%%f?émypgngghenyl)-1 3-
t hserzaxEzoRsBI) ahd Has ARkt Re Aniof-wHitéadid, en. 42768 € M3 m/e 290

fr .
7-%%- 2- (2-fluoro-4-hydroxyphenyl)-1, 3-benzoxazol - 5-
ol Analysis fae C1ghFled as a white solid, mp. 274-275 C

I\/ch\e-dZCZ%Z(MIFl)-314ANahg§I s for: C15HIOFNO3 15 Cal c'd:
Found c 61 90 H 305 N 452

Example 27
2-(4-Hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.

The title compound was prepared in substantially the same manner as described in
Example 24, Route b), from 7-bromo-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol and
was obtained as a white solid, m.p. 249-250 °C; MS m/e 254 (M+H)".

Analysis for: C4sH;NO;

Caic'd: C, 70.99; H, 4.39; N, 5.52

Found: C, 70.75; H, 4.34; N, 5.46
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Found: C, 66.18; H 3.47; N, 4.97 Exanple 26
2-(2,3-Difl u oro-4-hydroxyphenyl)-7-vi

nyl - 1, 3- benzoxazol -5-0l. 20 The title conpound was
prepared In substantially the sane manner as descri bed
In Exanple 24, Route b), from

7-brono-2-(2, 3-di fl uor o-4- hydr oxyphenyl)-1, 3-
benzoxazol -5-0l, and was obtained as an off-white
solid mp 276 278C, M5 W 290 (M+H)+. Analysis for:

chC6229H314N484
FQP Bher¥)- f‘-v Ewm.&s I-5-0l (Ex 28) and
Thégp ] rpe co%@unjﬂx{?tz ej:ar Hglg'ﬁﬁg, félég? +IL5- g 29)-

s d¥rBraregsveeinimided ©40r 9, b%'6|7 mmoleaﬁpﬂ@edzmto Rouxt@retgf 2-(3-f|u0r0-4-

ffrgm 3% 7&@‘1 BYERR EA“-%W' b g & i’?f‘%r%é})z%d écélbmtnle (30

wmbs J h@mq:q)tlg;u ﬂmﬁs«@g@m@q aet rsegg:.t&r_pm u@f% '1@ h r@ured mto water

7Cbn8%xtrbbte& witf EtOhc. T hé%rga'h'li: EAtae wére dnfd éver Mdsal. aporation
B0 A 3 By P GrorTalpBRGRY D1eargRs E00F IGH:CE Z1/igays (@) as

x azwhitebsalitl (§.EBx g, @) 2281208 °C); MS m/e 349 (M+H)".

4, 6- 1y hr - | uor o- 4- hydr oxyphenyl )-7-vinyl -1, 3-b
en%@@gtz%of?@f%{gé . 29). 5 N-Bronosuccinimde (0.49 g,
2. Gaic'drfdl 91.48a b, 338 4.0 0 a mi xture of 2-(3-fl uoro-4-

hyﬁgﬁay@ é),_l 2740VN /g 1, 3- benzoxazol -5-ol (0.75 g,
2.7/ nmol) and acetonltrlle £30 m_%\'lﬁThe reacti,on

mi ndubLasB whise s9lidde 18,8, Meb AT 2eiHEPhM @/er478 (VaH) .
pom%,gfa; T WMBENO; and extracted with Et OAc. The
%gm c_ext a}:_It re gél ed over MpSO4. Evaporation
an P pir ¢ r'e 8 Wid-2&h chr omat ogr aphy (hexanes /
Et KdAmd! CHEX 22 HRABOAN, e (a) as 10 a white solid
(0.45 g, mp. 226-228 C); M5 W 349 (M+H)+. Anal ysis
for: CI5HgBrNO3 Calc'd: C, 51.45; H 2.59; N, 4.00
FoExaimpl€3051. 08; H, 2.40; N, 3.90 and (b) as a white
s ol-{'i2-Dibrodnogthyl)-2(4-myrirozyphedyl)-IAsbeuzoxagol G H) +. 15

Qn%}s?g%-Iﬁ%bxﬂﬁ%%h%lﬁ%nﬁﬂ,ﬁﬂer&%ﬁcaﬂle.1' 88,
The title compound was prepared in substantially the same manner as described in
Example 24, Route ¢), step b) from 7-bromo-5-methoxy-2-(4-methoxyphenyt)-1,3-
benzoxazole and was obtained as a white solid, MS m/e 282 (M+H)".
Analysis for: Cy7H1sNO;
Caic'd: C, 72.58; H, 5.37; N, 4.98
Found: C, 72.33; H, §.26; N, 4.72

Step b) 7-(1,2-Dibromoethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol.

Boron tribromide (0.85 mL, 8.95 mmol) was added dropwise into a cold (-78°C)
mixture of 5-methoxy-2-(4-methoxyphenyl)-7-vinyl-1,3-benzoxazole (0.31 ¢, 1.12
mmol) and CH,Cl, (4 mL). The mixture was allowed to warm up to room temperature.
After stirring for 18 h at room temperature the mixture was slowly poured into cold
(0°C) ethyl ether (20 mL). Methy! alcohol (10 mL) was then slowly added into the
mixture. The new mixture was washed with water (three times) and dried over
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Found: C, 42.25; H 1.90; N, 3.14 Exanple 30 20

7-(1, 2- D bronoet hyl ) - 2- (4- hydr oxyphenyl ) -1, 3- benzoxazo
| -5-0l Step a)

5- Met hoxy- 2- (4- met hoxyphenyl ) - 7-vi nyl - 1, 3- benzoxazol e.
The title conpound was prepared in substantially the
sane manner as described in Exanple 24, Route c),
step b) from

7- Mg $0p EvaparttfunxgndZpufifieatien ruyﬂgaqlsh ehrpimatdgraphylbexames 7 BIQAC 3/1)
oS nIgRYRGD SGieD 2 ke Sped vl 1P s b B2 gnety
N, AnRlY$& for-GuatiBrNOs72. 33; H, 5.26; N, 4.72 Step b)

7- éécar@@@megaglﬁ -%3d 4- hydr oxyphenyl) -1, 3- benzoxazo
| -5-0ol . 30 Boron trlbromde (0.85 nL, 8.95 mmol ) was

5a cféﬂ'dd?o"rﬁ/\ﬁ’%é* PhftoNe3edl d (-780) nixture of

5- nethoxy -(4- nethoxyphenyl) 7-vinyl -1, 3-benzoxazol e
12 mol) and CH2CI 2 (4 nL). The m xture

(0 31
t t Af t
“"“’%ﬁﬁr@nmpv%-%’o&seﬁa{v BPEPEPRES] xt ur e was
i/:e ﬁBlDllazﬁlﬁin‘.yﬂﬁ{smgﬁjmwdéelmbne((ﬁ.@)Sg €1.b|5’rhrvrw\el) has geaéh_ ﬂtd a solution of 7-
..al cono Was S1 O 1N
10 Selia b Brieatyh2 duMelo BRI et Gt .t ofoe inon and
( t mmuttliermm)L)aerhedefa@ion owigure 88s MMiyGOSoER4 popared intaerld (0°C)
t I :
@ ﬁxgvfé)thLF’)éné1 eﬂﬁ%’tf&&&f&ﬁt@@b&@ﬁ%# g@%c(s F&(@A@ned over
8@75E1/aporq3)on pwrifigation ky-fig chrmgm@pgy ﬁgHzCIz / hexanes /
Clébﬂraﬁﬂ %N@ﬁol 1@12«1/9 gdwe @wtﬂt@ $Bild glds g, @8% )Nald S P9226230°C); MS

Found Exanpl €
15 7. (’ie%??o@ﬁ'\ﬂ nyl) 2 (4 hydroxyphenyl) 1, 3- benzoxazol 5-
ol AnalysiSroPiGaaBris! of 5. 4. 0] undec - 7-ene (0. 25g,

(11 glggpér%%?hgﬁgeﬂh%o a solution of 7 10

- 2Fouhdn d5e2Y,heBM N- 4.20- benzoxazol -5-ol (0.4 g, 0.96
mmol ) and acetonitrile (4 nL). The reaction mxture
was stirred for 24 h, poured into cold (0C HC (1 N,
20 10Exdmplesd2d extracted with Et OAc. The organic extracts
weY ¢1-Bromavioyb2-(2#yecr4-hydspomaenyir! 3rhengoxazoi-6al i on

by Thd &fd c&rhgmt@&rﬁabé(reé %@Qar(tuar&efh@rk%ﬁ'ne' mahﬁé?FHsCHé\él:nbed in
al cohol 15/ ave a white solid 'Rﬁgf% 58%

m pxarppigs 2369:)”2) verom 5 fgr %‘3?2(%4‘1}19@-4- wh§n¥|ﬁ§-methoxy-1 3-
ClEéI%BéMBa@bvas @btainedSds ad offtwhitd.do8d, lp. £38237°C; MS m/e 350

25  (M+H)".
Analysis for: C1sHBrFNO;
Calc'd: C, 51.45; H, 2.59; N, 4.00
Found; C, 51.63; H, 2.38; N, 3.98

30 Example 33
7-(1-Bromovinyl)-2-(2,3-difluoro-4-hydroxyphenyl)-1,3-henzoxazol-5-ol

The title compound was prepared in substantially the same manner as described in

Examples 29-30, from 7-bromo-2-(2,3-difluoro-4-methoxyphenyl)-5-methoxy-1,3-

benzoxazole and was obtained as an off-white solid, m.p. 240-242 °C; MS m/e 366
35 (M-H)".
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Found: C, 54.27; H 2.94; N, 4.20 20 Exanple 32
7-(1-Bronovinyl)-2-(2-fl

uor o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol -5-0l The title
conmpound was prepared in substantially the sanme manner
as described in Exanples 29-30, from

7-brono- 2- (2-fl uoro- 4- net hoxyphenyl ) - 5- net hoxy- 1, 3-
benzoxazol e and was obtai ned as an off-white solid,
mRnal;&&ﬁorZE]ﬁBBl‘@ng 350 25 (MrH)+. Analysis for:

r 51.45; H 2.59; N, 4.00
gﬁwgg@%f %’L’- ﬁ“fcé% N, 3.98 30 Exanple 33
7 FdunBr Ord863)\H, R-38; N23.81di f | uor o- 4- hydr oxyphenyl ). 1, 3-
benzoxazol -5-o0l  The title conpound was prepared in
substantially the same manner as described in
5 ExExamele 349- 30, from

7- Wubz'@Q@@‘ﬁhﬂ@éﬂh@%‘ét%%ﬁﬁwﬁ-oﬁ met hoxy- 1, 3

ﬁé"ﬁt@(@&ﬁécﬁma%s"ﬁépé}m G Mtaﬂﬁil?rlhé’fsgm%%rﬁ\eﬁ @5 iddscribed in

ClE 240- 242 C; or:

TR BAROUE 5| $10B5, oM FErombZH Thiond-riehasyasRy)--methoxy-
FO!J BdbenLoxaddle @yltrfﬂutyﬁm%’hd di‘dhlo?otﬁs”(tn%—ﬁlwmhﬁw%panadlum followed

006 smasfuditne bl dn FaRER L Sas £ e destad prifCyas ovtained

t has s tighet pmitsolid, nap. B9t *BeliSimve 284 ggHe. 24, Route c,

st ; .
7- gﬁ%ﬁ%s- %F%WFW)?% 4- met hoxyphenyl ) - 5- met hoxy-
1, Galb'dnGok/adtlte 4.248 Ny#.81i butyltin and
di pﬁu,ﬂr @bsﬁﬁf IH -40t6: NOk ¥ Phosphi ne) pal | adi um f ol | owed
y demnet hyl ati on accor di ng to Exanple 20, step e.
5The desj red product was obt a| ned as a light pink

sofxmPled3 169-171 C M (M H) +. Analysis
f of Etkynyl¢44tweraxyphenyl)- ‘03"38'72‘!3‘?20'#'0&1 24: N, 4.91

Fonetekikis@ripfehypRosphinedpali8dium0) 4(5§6m%5 Olﬁllérfﬁlhibl)3ﬁas added into a

'T’eﬁxg%gslﬂ ﬁ'éﬁ?@]# Wﬁ’é&‘n?%ﬂ?ﬁqu&&ﬂ ﬂ% 8)56%350%9!90_((&59, 0.9

20 nmoinjol)naspred@eiddidat(d7.4 mg, 0.09 mmol), ethynyl(trimethyl)silane (0.2 g mg, 2

25

30

35

mmol) and triethylamine (12 mL). The mixture was stirred at 110°C for 4 h, poured
into aqueous ammonium chloride and extracted with EtOAc/THF (1/1). The organic
extracts were dried over MgSO,. Evaporation and purification by flash
chromatography (hexanes/EtOAc 6/1) gave an off-white solid (0.27 g, 85% yield).
The product was dissolved in CH,Cl, (2 mL), cooled to -78°C and boron tribromide
(0.6 mL) was added dropwise. The mixture was allowed to warm up to room
temperature. After stirring for 18 h at room temperature the mixture was slowly
poured into cold (0 °C) ethy! ether (10 mL). Methyl alcohol (3 mL) was then slowly
added into the mixture. The new mixture was washed with water (three times) and
dried over MgSO,. Evaporation and purification by flash chromatography (hexanes /
EtOAc 3/1) gave a yellow solid (86 mg, 38% yield, m.p. 229-231°C); MS m/e 252
(M+H)".

Analysis for: C1sHsNO3

Calc'd: C, 71.71; H, 3.61; N, 5.58

Found: C, 71.39; H, 3.49; N, 5.32
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m xture of
7- br ono- 5- net hoxy- 2- (4- net hoxyphenyl ) -1, 3- benzoxazol e
(0.3 g, 0.9 20 mmol ), copper(l) iodide (17.1 ng, 0.09
mrol ), ethynyl (trinethyl)silane (0.2 g ng, 2 mol)
and triethylamne (12 nL). The m xture was stirred at
110C for 4 h, poured into aqueous ammoni um chl ori de
and extracted with Et OAc/ THF (1/1). The organic
extracts were dried over MgSO4. Evaporati on and
i}'ﬂﬁe hon by flash chromat ogr aphy (hexanes/ Et OAc

he prg'yoruéyphé%‘fyl)aﬁh gldeq'z%f%(lz%% V! glogl) ed2t50

magﬁdﬂmfwiphOsphMBmdlatbum@ @ Onirig, vn86 adael} was added into a
dr ORWré €of -Ehﬁrxfﬂo)@ -Hefho¥fR A@H W?%ﬂ%yig@rﬂé&o%}ofeom g, 1.2

tenperature ter Stlrl‘l

t empebabiome(Rraey!)#ngt (06 \Mig HE| 8@ gL, hSunmdl). andoTHfo(4imL). The
( Omfdur€ WaY |stn‘?éch 8!" ro()ﬂaQer'Kbératd}@?&WB t@'p%@?é@'nntB?HGT‘@N)"@ﬁ extracted

t hen sl ow ed into the m xture. The new m xt'ure
m‘g't%%ﬂéa V\AT{"ﬁ Aaprie "("f’ﬁ?‘éew?"en%?d aver MoSihi edvarrption and

Ngﬁmcatﬁwa@pmash @ﬁro&fatbgﬁéﬂﬂyf(lhéﬁéne@mt@x&cfd/ﬂ}S@ave an off-white solid

og‘at Jh?,% P%Jgg@ exan& asolvmddn %jl—%&iz(é) I%)ave ﬁlég and boron
( MFIbDOTnIdGQ({hB@mLQ Wasradd@d@lﬂm alecmiktur€wag lalidded ki warm up to

7‘3313Ext§'m P a%.gg FdeF QAL fof18 Alat 3om mperdtire e mixtdre was slowly

2- pwwwcbﬁglgr(@nw pthyL gfherp0-mL.)3 - Methyoxieohst (B mb) was then slowly
Teédio%%l .%tthé mame pmsnéw rﬁﬁit@@ \lv?éj wasi(é?i) witty QatB (thfeeQfines) and

nmol was ad into a

7 846 0456 MaSOvo RS0 B ARy e ShEseppioataahy Gexanes /

(OE@AG; 4A) gavmwvhue bdlia el nﬁ@pz‘!%zylé\@ |6wa S1blpeHMS mse 270
&‘]rpg .8 mmol), and THE (4 nl). m xt ure was
st d at roomtenperature for 48 h poured into HC

(1A§1al¢a1ujfoe>61§l-aem©d w th Et OAc. The organic extracts

we S vaporation and purification
b?'lc E%%?ﬁtﬁl\)&r’ %4ﬁi(hexanes/ Et CAc 6/ 1) gave an

ofFO'-\m’r Ce7t0%iH 51 g). The product was dissol ved
in CH2Cl 2 (2 nmL), cooled to -78 C and boron
tribromde (0.35 nm-) was added dropw se. The m xture
vwaSxamped to warm u roomtenperature. After

st ?ﬁqtﬂgz-ﬂohvdxewph&nv'?aéanwwt%ve the nixture was
s| o Yitle B&Hﬁ&fﬁd' W0 r@@ér@d (® sGBstaitaNy tHRt e mbRndras. descnbed in

25 R gE000 (5 ) s Licna ol oot adicd 2 hefppaeole, and

t i besjo(utyl)zirfe. The dekired prodibtas otifniapd aat iwite 8olidl, m.p. 125-127°C;

pu N flash chromatography (hexanes / EtOAc
sfﬁ)}“eaidzctm |L?%)"te solid (90 nmg, 27%yield, mp.
116nqlxszs::§or %"ﬁN@aZ?O ( MtH) +.

Calc'd: C, 72.07; H, 6.05; N, 4.94
Found: C, 72.78; H, 5.87; N, 4.69

Example 38
7-Cyclopentyl-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared in substantially the same manner as described in
Example 35, from 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole, and
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Anal ysis for: CIBHI5NG3 Calc'd: C, 71.36; H, 5.61; N,

5.20 20 Found: C, 71.02; H, 5.58; N, 4.94 Exanple 37

7-B utyl -2-(4-hydroxyphenyl)-1, 3-benzoxazol -5-0l The

title conpound was prepared in substantially the sane
manner as described in 25 Exanple 35, from

7- br ono- 5- net hoxy- 2- (4- net hoxyphenyl ) -1, 3- benzoxazol e,

and brono(butyl)zinc. The desired product was

obisramo (oyicleentylainc { Ehesadsireld pradoct Wabebtdiéd as d/hife s@i2m.p. 220-

6. 18, G R G 72 78 1 5. 87 N 469
Exanglysis 88 CisH17NO3

7- @{IE‘EQP%ZG st@ﬁ QYgifoxyphenyl ) - 1, 3- benzoxazol - 5- ol
Th onpound epared in subst antially the

5 saUndaGnEF0u sl dd4eli ‘bé@rl n 35 Exanple 35, from

7- br ono- 5- net hoxy- 2- (4- net hoxyphenyl ) -1, 3- benzoxazol e,
ono(cycl opentyl)zinc. The desired product

o % 220-_222 C n
mgtﬁm%ygmx%a(ﬁMWSPg'?&gﬁfﬁ{%E* o7 iatoexgle .
&) 7-Blomb-54[tert-butyi{aihethyl) SiB1ORy)- H(4-ﬁte7t4 N, 4.59
(0):¢ e
nypé'@kgw'eg@ﬁi%‘&hw}e“em@af Behroxaoled; £p o)
Zoﬁﬁé)mna ?orl{ubdlmdtv.vetswry;bal(rdd iresiystgraibllyythe game-raar(vér B tdesdribed in
Tl A JROBY o S ', Ao PG e o2 R pnenyi)-1.5-
sahmznmac ang t@ébwvliw)dmnetmlﬁm eT@meSMP@duCl Wasepptained
2, ad b WthsafdofﬁDp' 50@‘@%3’77?9 644 (ifnoxyphenyl) - 1, 3-

benzoxazol e, and tert -butyl(chloro)dlnethyIS|Iane The
15 deéﬂﬁlﬁds@fcfétd@parw&)s bbtained as a white solid, mp.

9068!15@1 CMB. W& Hh 84 of Niredp2. 15 Anal ysis for:
CoRh e BEab b S N B % 0 S ep 1y e hyt

5- hydr oxy- 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol e- 7- car box
y! gie% b) Ethy!l 5-hydroxy-2-(4-hydroxyphenyl)-1,3-benzoxazole-7-carboxylate.

20  n-Butyllithium (2.5 M, 0.3 mL, 0.75 mmol) was added dropwise into a cold (0 °C)
solution of 7-bromo-5-{[tert-butyl(dimethyl)silyljoxy}-2-(4-{[tert-butyl(dimethyl)silyljoxy}-
phenyl)-1,3-benzoxazole (0.4 g, 0.75 mmol) and THF (4 mL). The mixture was
allowed to warm up to 40°C, and then stirred for 2 h. [(Cyanocarbonyl)oxylethane (84
mg) in THF (1 ML) was added into the reaction mixture and the reaction mixture was

25 aliowed to warm up to 0°C and stirred for 1 h. The reaction was quenched with
aqueous ammonium chloride, extracted with EtOAc, and dried over MgSO..
Evaporation and purification by flash chromatography (hexanes / CH.Cl; /isopropy!
alcohol 18/2/1) gave a colorless oil (340 mg). The product was dissolved in THF (3.5
mL) and treated with tetrabutylammonium fluoride (1M in THF, 1.4 mL). The mixture

30 was stirred for 30 min poured into HCI (1N) and extracted with EtOAc. The organic
extracts were dried over MgSO.,. Evaporation and purification by flash
chromatography (hexanes / CH,Cl, /isopropyl alcohol 5/2/1) gave a white solid (119
mg, 53% yield, m.p. 305-307 °C); MS m/e 300 (M+H)".
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20 n-Butyllithium (2.5 M 0.3 nL, 0.75 mml) was added
dropwi se into a cold (0 C solution of
7-brono-5-([tert-butyl (di nethyl)silyl]oxy}-2-(4-{[tent
-butyl (di met hyl )silyl]oxy}- phenyl)-1, 3-benzoxazol e
(0.4 g, 0.75 mmol) and THE (4 nL). The m xture was
allowed to warmup to 40C, and then stirred for 2 h.

[ (Cyanocar bonyl ) oxy] ethane (84 " ng) in THE (1 M) was
aditetysisrioro CidhisNGgact i on mi xture and the reaction

mégqaq:\@stﬁ q\\jv%dsgo warmup to OC and stirred

éacél on"was quenched wi th aqueous
anfravnduen 040 Hi 443, Nyd4@icted with Et OAc, and dried
over MgSO4. Evaporation and purification by flash

chr omat ogr aphy (hexanes / CH2CI 2 /i sopropyl al cohol
1@@33&33% a colorless oil (340 ny). The product was

d d th
eI A L

i e 2k SMethexy-2{4-methpwphe whewdp%hemxaz
N)7- begno?ﬁﬂem‘dxﬁd -(4inbdindstypRhy!)-iNEbérz0 Rdbofe (2@?%@?@ 60 mmol) and
wer e dr a on a urificatio
r Vabae Mo AU 269 Tao8i0s” bt ap: desthved i
al toloboé (5/ @L)1)angastered funi 102 nsiol atd rqobi emperatusd Yongdere ladnitrogen
- 30 X . +n af L '
Cillmpsptiie”” Bibons! Buthig pds! 1l 550 6l Aol Hofowed by
C, aggio0s] sodiymicadinale (UM 01.% ni) zangll ethampl (2 mL). The mixture was
2 l@ﬂu GoPXY RGN wifh RBRISha exBalled 4K 38hc>THY organic extracts
5 ‘N)EFP 8¢ overMaSRs R¥aaprAion g - prifeatien by flagh ghypmaieqraphy (20% -
7 W@rmoﬂc/ﬁ@ttdwweﬁre()ﬂgawtﬁwmwmmuhd B 3 IR0 BPK SN, thp 92°C;
t bSOy | phosp

R % ( yl phosphi ne) pal | adi um(0) (63 ng, 0.03

mTlAInaalymefdrOiql-ﬁmﬂhved in 10 toluene (5 nL) and stirred

fo tyr rature under a nitrogen
tir:r%lgglﬁd;]r@ 1§Beh§g?fner\tl E’o%gm c acid (110 ng, 0.90 nmol)

vvaEOLmdd@d75 8&IH, 65W8UNL4.07 aqueous sodi um carbonate (2 M
1.5 nL ) and ethanol (2 nL). The m xture was refl uxed
for 12 h, diluted wwth water and extracted with Et OAc.
Th8teprh) 2ridHysexvbenyl)-Fnhenyr1 e-henrarazabBol.

EV?&E@H%&: Jung wal'prddafed AR {ol A& ProcRbarerdf ExampRY20, St
(20%| %Et drﬂtro | eu rcm% Iﬁz:we etltﬁia op e

Eﬁw@ ﬁ%d a3 PRy P?IR PEBIG ?P'd'n‘ﬁ P9 @'25% WE 4302 (M-H)".
(M'uhﬁly'sns f@:ﬂellgyﬁdhmafoTZ&H{U-llﬂ\l(B Calcd: C, 76.12; H,

&mdl}l:?%%SHEQHr}g“% 75.86; H 5.08; N, 4.07 20

Found: C, 73.81; H, 4.40; N, 4.35

Example 41
5-Hydroxy-2-(4-Hydroxyphenyl)-1,3-benzoxazol-7-carbonitrile

Step a) 5-Methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole-7-carbonitrile.

A solution of 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole (200 mg, 0.60
mmol), in anhydrous N,N dimethylformamide (1.5 mL) was stirred and heated to reflux
under dry nitrogen with copper(l) cyanide (80 mg, 0.90 mmol) for 4 h. The mixture
was cooled and poured into an excess of aqueous ethylenediaminetetraacetic acid.
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Step b)

2- (4- Hydr oxyphenyl ) - 7- phenyl - 1, 3- benzoxazol - 5-ol The

title conpound was prepared according to the procedure

of Exanple 20, Step e (Route b), and was obtai ned as

a purple solid, mp. 255-258C, M5 me 302 (MH)+.

Anal ysis for CL9HLI3NO3 x 0.25 H20 25 Calcd: C, 74. 14,

H 4.42; N, 4.55 Found: C, 73.81; H 4.40; N, 4.35
Exestation of the crude product gave the nitrile (164 mg, 98% yield) as tan needles from

5 N epal el Y RIS bliod - SRR B Ahfy 227 bom
5wm9rcm?4?mm2ypaeny|) 1, 3- benzoxazol e- 7- car bon
It%é‘éde.c ésﬁgtﬁ 4%}5‘3% nmet hoxyphenyl ) - 1, 3- benzoxazol e

( 2ngC. 68.GH H, ﬁﬁél')’ 960 anhydrous N, N

di rrethylforrram de (1.5 m-) was stirred and heated to
refl ux under nitrogen w t ni de (80
mStep W §- ﬂm»;v- g‘erdr?xvnwvrlh ﬂ% ekt m%g Feubenttiie
IOO'Fﬁeemlel cgimboaﬁd W&t§ @ﬁéiaa@étd &dto to the procedure of Example 20, Step e
raaceti.c .ac
o PR oS SHRnER S it Sot I g7 By e 228 (e
taMnatr;sdsd‘besmﬂsmme x (03Pt OAc/ pet rol eum et her) m p.
18 H) Anal ysis for C, BHL2N203 x
ga'ééé %@ﬁ%@%ébﬁ H 4.48 N, 9.74 5 Found:
C, F@mde8; 6444; H, 339; N, 9.8260 Step b)
5- Hydr oxy- 2- (4- Hydr oxyphenyl ) - 1, 3- benzoxazol - 7- car boni

trile The title conpound was prepared according to the
prBXaRRIe420f Exanple 20, Step e (Route b), and was

Obg-ilbyﬁﬁﬂ(yﬁﬁi(ﬁ)}drmphﬂhWM%érﬁoxﬁblﬂ%%idéﬁ Ve 253

sis for 4HBN203, x 0.
4T@7trtle|_pongaogr7d WRE isplatedhas g minay- prc@ucgfjpmr Ahe rlqactgn@ Eanple 40,
9 Qt%p@(aérall@wt% ddiid, m.p. 325°C; MS m/e 271 (M+H)".

%fg'vf.léw% ﬁf‘é,{'@ nyl) 1, 3- benzoxazol - 7- car boxa

was |soI ated as a m nor
perIudTCfaOdm Hh&Q?,dﬁxdtOlﬂm of Exanple 40, Step b, as a

li L an v, . 5C, M5 W 271 (MtH)+. Anal ysis
foea'kleél: %ﬁtﬁsd&‘ EE& Calcd: C, 60.22; H 3.97; N,
10.03 20 Found: C, 59.71; H 3.91; N, 9.84 Exanple 43
2- (:_Qaﬂgngxyphenyl )-7-meth oxy-1, 3-benzoxazol - 5- ol

2-(4-Hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-ol
A mixture of 7-bromo-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-o0l (100 mg, 0.33 mmol),

and copper(l) bromide (56 mg, 0.39 mmol) in anhydrous N,N dimethylformamide (1.5
ml) was stirred with freshly prepared sodium methoxide (15 wt % in methanol, 1 ml)
and heated to 120°C for 4 h. The mixture was cooled and diluted with HCI (1N, 5 ml).
Isolation of the crude product with ethyl acetate followed by flash chromatography
(40% - 50% EtOAc/petroleum ether) gave the title compound as an off-white solid (50
mg, 60% yield, mp 225 - 228 °C); MS m/e 258 (M+H)".

Analysis for Ci4H,4NO4x 0.75 H,0O

Calcd: C, 62.11; H, 4.65; N, 5.17

Found: C, 62.53; H, 4.73; N, 5.02.
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A m xture of

7-br ono- 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5-ol (100
ng, 0.33 nmol), 25 and copper(l) brom de (56 ng, 0.39
mmol ) in anhydrous N, N dinethylformamde (1.5 m-)
was stirred with freshly prepared sodi um net hoxi de (15
w %in nethanol, | nm) and heated to 120C for 4 h.
The m xture was cooled and diluted with HC (IN, 5
mgxamgla at| on of the crude product with ethyl

s BB R Rbk T S Re R R P R P Compound as an
of Stepta) 7Ethyilhs- dle(I'Eﬁ(y-B@ metho&@Shenyt)-3-bapeciazole. 228

sl 55 P} i e SR 3 7

4. mixture|,of F-lremo-Sramethegyri(4emethoxyphenyl)-1,3-benzoxazole (300 mg, 0.90
7) ey and THE BYELLVRNERYE whs 310X @7 /055 B! 1odekfRne (0.14

7-Bhny 8. mmel: Wak poged grapsistoltikengiure. ST feaskien Glidure was
N- Sistvel td Wainy 6B |(03m5tehi efdtts afll stited?fdr 0D The Wtz tiakl Wa€l quenched

drovvlselntoaco g

b el Ry Soiidhe e SR A 2 eeasask i FIOAC. The
( SG@aﬂg extﬂac%werﬂ‘mshecawm Brile 4ridd driel ové'lhlagmg(iEuaporm and flash

to stir odoet hane

1.
o B aleg ARl GA0%, BSOS SIeNLPaeu(Z3T aG 1% Vield) of the

r emﬂuaras mlrghwrewweend ﬁth# ewg MES’ mlﬁ%ﬂ {Ww+H)DOmM
rat or The reaction was
¥1Sé%l o 1?{}4%‘2 égj'ggmmm um chloride, poured into
vvaCelc'd antd.2tH, actired, 4P4.h Et OAc. The 10 organic
exXEh@Hat 8, YRI£ Nasieq yigbh brine and dried over MgSOH4.

Evaporation and flash ~chromat ography (20%
Et OAc/ petrol eum et her) gave (231 ny, 91%yield) of the

pr swpqs) mngu %fgh*aﬂawmﬁ%ﬂbem&az&%ging e 284

OTQ%tnth_por@powd wWas pienpted aceording focthe @rocedureof E:qarngfeﬁp Step e
N, (Routb) arideladddbtained as a IIth brown solid (98% yleld) m.p. 110 -115 °C; MS

7- Et hyl - 2- (45 hydr oxyphenyl) -1, 3- benzoxazol -5-0l The

tlf'Y%Q/%@%ﬁnd was prepared according to the procedure

of Exanple 20, Step e (Route b) and was obtained as a

Iig ! solid (98% vyield), mp. 110 -115 C M5 20
+. Exanple 45

7 Ethy! m(@hﬂmwdmxmmnww phbenzoxazold-¢lenzoxazol - 5- 0

7- B BEthmethay2 - metboryphonyiiA perporagole,

oxahe tltie canprived twas| Rserasethatentingto the eracedere of Examiplag3, Step a,
t 0oinBRyRE A& B4titalstts BXABRYIRN AR and B cAide product was used directly in

the next step.

Step b) 7-Ethyl-2-(2-ethyl-4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared from 7-ethyl-5-methoxy-2-(2-ethyl-4-methoxy-
phenyl)-1,3-benzoxazole according to the procedure of Example 20, Step e (Route b),

and was obtained as a gray solid (87% yield); MS m/e 284 (M+H)".
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enpl oyi ng two equi val ents of n-butyllithiumand the
crude product was used directly in the next step.
Step b)

7- Et hyl - 2- (2- et hyl - 4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5-0
| 30 The title conmpound was prepared from

7- et hyl - 5- net hoxy- 2- ( 2- et hyl - 4- net hoxy-

phenyl ) -1, 3- benzoxazol e according to the procedure of
qugﬂng___, Step e (Route b), and was obtained as a

§-¥Iy§roxy - -7;/ )'(yeplhe}nw) W-ﬁgn%o%gﬁnlé-mwga'ldehydeaanpl €
5 swra)ﬁylw&thbﬂy-lzs(dmmthqﬂwhyhyl) 1,32bdnzoxaeoie-Dicarbaldehyde)

ST T P RA e e AERGFPSHING 19t REpsedys L Exarmale ) Step a
5 deémpleying Ihbmethvlfcsmommam d\e/\dectmpbﬂmtoegﬁvacdlghdonagge eolid (94%,

th e Step a, 5 enploying
'%méit[)@?f g%ﬁ@%qﬁsgg as +e el ectrophile to give a

||gmlys¢ﬂr@ng‘eslé@’ﬂ©d (94% mp. 153 - 155C); M5 V& 284

( Mtk CA@;aMsH 2.630K: 4645HI3NO4  Calc'd: C, 67.84; H,

Stg?jJr}Sl)C67g8H4oé§ngl475 67.58; H 4.53; N, 4.75 10
10 5- Hydr oxy- 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol e- 7- car bal

b R DS SR paabnyce
caThal tesy dsmpandr dhasg repdréee romKC cSimethonf-244 ey Any)1,3-

SoPPEBsRe e gkefl 205 3168 ARufih] Piing"20, step

( MiRgute byand was ebtaiped &14 Hemcellwepms(gmnelq:ammd 273 €275°C); MS
564m7é"256'tM4?H)69 N, 5.39 Found: C, 64.32; H, 3.59; N,

5.18. 20

7- GP'E‘W%WEJ:E@}p)XQQ?Me‘Hydroxyphenyl) 1, 3- benzoxazol -5

-obaltcﬁétepeﬂ)MHsagNssgl) 2 (4-rmsth henyl}- 1. 3- b
0 yl)-2-(4-met hoxyphenyl)-1, 3-be
?észééﬂxﬂiﬁ%mﬂgdn de (66.8 ng, 1.76 nmmol) was
added into a solution of 5-nethoxy-2-

0(4 net hgmenyl) 1, 3- benzoxazol e- 7- car bal dehyde (250

in 25 anhydrous MeOH (8 nL) at OC. The
r e MHymx;methyi)az (Salsydsdxyphedyl)-d[3-Béhzokazokiebit hen

ai SPRA Ehb A ooy - e BB R bpagore
ov SodivySotohyddde (66t&mgdl.7&wamaly was addedriotofd sadltion of 5-methoxy-2-
Ch(@@g p;%%};?&éh%i) ﬁ%%%%x%éﬁ%aﬁ’éld‘é%%@t o) ARV e o(e810mmol) in
25 anhydrous MeOH (8 mL) at 0°C. The reaction mixture was stirred for 30 min and then
evaporated in vacuum. The residue was dissolved in diethyl ether and washed with
water and brine, dried over MgSO4 and filtered.  Evaporation and flash
chromatography (50% EtOAc/petroleum ether) gave (210 mg, 83%) of the product,
which was used directly in the next reaction.

30
Step b) 7-(Hydroxymethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol.

The title compound was prepared from 5-methoxy-7-(hydroxymethy!)-2-(4-methoxy-
phenyl)-1,3-benzoxazole according to the procedure of Example 20, Step e (Route b),
and was obtained as a light brown solid, m.p. 282 °C (dec); MS m/e 258 (M+H)".
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whi ch was used directly in the next reaction. 30 Step
b)

7- (Hydr oxynet hyl ) - 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol -
-ol. The title conmpound was prepared from

5- met hoxy- 7- (hydr oxynet hyl ) - 2- (4- met hoxy-

phenyl ) -1, 3- benzoxazol e according to the procedure of
Exarrpl e 20, Step e (Route b), and was obtained as a
| iAgrlatysis fan@y O 0.60HO 282 C (dec); Ms W 258 (M+H)

[ 0 x 0.5 H20 Calcd.: C
G?i@n%)é% 1%5':-{ ‘{ngté% Found: C, 63.33; H, 4. 36; N,
5 Foung G:6333) d, 486; N, 5.04
7- (Brononet hyl ) - 2- (4- hydr oxyphenyl ) -1, 3- benzoxazol - 5-0
I _The title conpound was prepared according to the

8 of Exanpl e 20, step e (Route b), from

5mrb%)he?hﬁmw W&M&W)&ﬁﬁeﬁiﬁﬁ%@éﬂyslbﬁnyw 1, 3-be

nzoxazole wth prolonged stirrin nce

e
bd8ritierSopPeHIGwWas amawesacasfdmgnfegh%lemge% 19 %?malﬁaﬂqstep e

SQRlodte B), ﬁron?@nethBﬁﬁ?-@n(M@)netH\jB-M rB&&oin*rd;i)yl) 1135 ber;\|zoxazole

A3l SBobel g B! Engsens?d B yBFIgs, 4 ags'a%ﬁ Botged s @
[ Brghytm‘owuyell- . Rﬁdr @RY PO éaec) M3, riletden AdxHy ol - 7-yl]
ac a%l fBNE’EH'I"?r soI ut| on of

54 droxyphenyl)-1,3-benzoxazo|-
@%@2520"4391 8 n N, N-di nethyl formani de (1.5

mFaunueé SpCbe é&vcmWG ether (202 mg, 0.80 mmol)
and pot assi um cyani de (131 ng, 2 mmol ). The reaction

m xture was 20 allowed to stir for 2 h and then poured
| NExammeéag and extract ed with Et OAc. The organic

extracts r ne an ed over S
DO oryRhamyhry Shareazsrg Vi StenRie
Et @4cl sstiitionl ambﬁm@ﬁéthgm@@a&om{nggﬁm ,$ibehthxagdl-5-dl [{€22 mg,
r ct_as
(E R i R 2 @ fortarmilh D5 5 aiced B-Sowe eper (202 m,
C 0.8 mkﬁol) Bihd $otegsiul, cyank® (1Bbungl:2 @mail. Fthe rédctidn Mixture was
7. ?"%Wéé ér o % ﬁgnd ?rh §?Ljrea '?tﬂ vhat%'r%n)?ye ractéeld wnﬁh Et%Ac The
nzerganie lexwagis ]Ne@)wgﬁnggl wit h brine and dned over MgS 4 Evaporatlon and
2- ﬁ;i‘)h'\éﬁw&{grgpr{y"ﬁw é@%%ﬁ&ﬁt)déun?’eﬁ%@ﬂ%@%ﬁ Rig./78% ield) of
the product as a gray solid, m.p. 170-180°C; MS m/e 265 (M-H)". Analysis for
C15H10N203X 1.5 Hzo
Caled: C, 61.43; H, 4.47; N, 9.55
Found: C, 61.41; H, 4.21; N, 9.19

Example 50
7-(1-Hydroxy-1-methylethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-0l]

Step a) 2-[5-Methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole-7-yl} propan-2-ol

The title compound was prepared according to the procedure of Example 43, Step a,
from 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole, employing acetone
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The title conpound was prepared according to the
procedure of Exanple 43, Step a, from

7- br ono- 5- net hoxy- 2- (4- net hoxyphenyl ) -1, 3- benzoxazol e,
enpl oyi ng acetone -77 as the electrophile, to give a
white solid (78%yield, mp. 149 C; M5 W 314

(MrH) +. Analysis for: CIBHI9NO4 Calc'd: C, 68.99; H,
6.11; N, 4.47. 5 Found: C, 68.78; H 6.13; N, 4.35.
Staspthig) electrophile, to give a white solid (78% yield, m.p. 149 °C); MS m/e 314
7- droxy 1- net hyl et hyl ) - 2- (4- hydr oxyphenyl ) - 1, 3- be
nzoxa oI - ol The title conpound was prepared from
2- %@'Sﬁﬁtﬂro oNQ et hoxyphenyl ) - 1, 3- benzoxazol e- 7-yl

| caeean 6899 HAEAeI Nifgr.to the procedure of Exanple
20. Step e 10 (Route b)_.;s and was obtai ned as a dark

5 bricAldsol 888 5083 B 435m p. 180-1850); M5 Ve 286
(MtH) Anal ysis for CL6H1I5N0O4 x 0.5 H20 Calcd.: C,

6 5 2 O ﬂ}) 'i!éx zmgr%xyg& mAétlzerthyIS) Br}g-hygi'oxypher::’).)l)-ll_!‘:s-bse'n%g).kazgll -5-0l]
2 Tre Hijlelr corppdvendy lwas7 preparedo ey | 2-[6-rdethexyzBx4methoksyphienyl)-1,3-
Pyﬁ(%ﬂbié%l?%@@&%h-zgﬁ éc?%glnﬂgt}) WRBSpraEHLRE of ExditBle 20, Step e

10 neﬁwte;b)zammwwphwgwérwde)rk bregurbealid dRQ0e ofedd, m.p| 180-185°C); MS

prp,ypgbg Wyt 114ng, 0.36 nmmol) 20 and the reaction was
stirre P’ﬁ )2 h. The m xture was cooled to room

eApRbysis far €Ml X882 i n water and extracted with
Et@g;@d (fmssog}arsl,@, Nayges were conmbi ned and washed

W Eh H . e n brine and dried over MgSH.
Evé?%‘?%ié#n&ﬁh%uh %‘?gati on by flash chronat ography
15 (50% 60% Et OAc/ petrol eum et her) gave (40 ng, 41%
feathe product as a light red-brown solid, mp.
22@%%18%— VB W 268 25 (MiH)+. Analysis for
C Bi4-BinBexypliery -2 idoppenyll-1,3Oent@xaz6l-54 5. 11; N,
> Pttty B 22 OB PR 25
2 (ne 20! Mvﬂmym)en -1§cﬂﬁné@@ﬁ9|9-7ﬂ|BPr9m8‘>@hﬁﬂl4ﬂBr 8i36 mmol)
20 (64ndhe rdad | Stir@For 51inS SEHeViatktd é‘w% r@o & r&fm tem erature,
co e Hagiin I8 i T She Rl B8 vie ol e e
ungpgspolved in water and extracted with EtOAc. The orgamc layers were combmed and
washed with HCI (1N), water then brine and dried over MgSO4. Evaporation and
purification by flash chromatography (50%-60% EtOAc/petroleum ether) gave (40 mg,
41% vyield) of the product as a light red-brown solid, m.p. 225-228 °C; MS m/e 268
25 (M+H)".
Analysis for C1gH1aNO3x 0.5 H,0
Calcd.: C, 69.56; H, 5.11; N, 5.06

Found: C, 69.46; H, 5.22; N, 4.56

30 Example 52
2-(4-Hydroxyphenyl)-7-isopropyl-1,3-benzoxazol-5-ol]
2-(4-Hydroxyphenyl)-7-isopropenyl-1,3-benzoxazol-5-0l (64 mg, 0.24 mmol) was
dissolved in a mixture of EtOAc (5 mL) and absolute ethanol (5 mL) and placed under
an inert atmosphere with argon. To this mixture was added 10% Pd-C (25 mg). The
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an inert atnosphere with argon. To this m xture was

added 10% Pd-C (25 ng). The -78 sol ution was

hydrogenated on a Parr apparatus at 25 psi for 3 h.

The solution was filtered through celite and rinsed

with ethanol. The filtrate was concentrated and the
residue purified by flash chronmat ography (50%

Et OAc/ petrol eum ether) to give (58 ng, 90%yield) of

t heplysion dnast hydsogenatad opc Pdrr appgratud0f 25; psvisr Bl te 2@ solution was

( '\‘ﬁ'lt'é}ed*'throiu ﬁ’&% la‘?nd@i% ed with ethanol The filtrate was concentrated and the
i

Br ono- roxy- 3= (LT fl UOr Oneth
phf@ﬁigpg Pyn dogy] ﬂmgtgpmgtogrqphgt(gg%agtOA petroleum ether) to give (58

2- 3G 030% Freld bHiBs Yordutl 44 a1h oKy, e p (200 °C: Wi Aretity/iMpgn.
]am no phenyl 4-nethoxy-3-(trifl uor onet hyl)

5benzoate 10 The title conpound was prepared in
Subxdrpleis3! | y the sane manner as described in Exarrpl e

20, Ste no- 6- - 4- hen
BB P h e tar s Iy P ioe:
pr SﬁpCt aag- Brbmmlﬁdtlﬁﬁtwﬂ{[ﬁtﬁethbxy-e-(ffmhbﬂ:méfhﬂ)benzoyl]amino}
is for
S'Lﬂ‘é’g?%%@‘%?@%w e@"’@ "2%‘3 H 2.92; N, 2.25
10 Fo'[lmjtlﬂe()com&uw wdsl prépatéd iNsulistdrialit thp slane manner as described in
4
5% énzo azo o& W%@ré Hg}é&k&&h@!ﬂ% %) RRethoxy-3-
pr @ﬂmremetml kanzoy! &hbn@ﬂ | Yhe m@dg@tmsmtﬁmd @sanctéfswhltetmﬂd m.p.
| 0PRSS Sl toute a), from

br onp- 4- met hox nmet hoxy-3-(trifl uoro-

nefPa)YSIHOR Ly pBi: N\%@} phenyl
15 4- ggb-hoqu4g’>25t;-[|2fgzuprpg§t hyl ) benzoate and p-tol uene-

sulfoni h e. The product was obtained as

an J: &h&%%‘?ﬁn& X‘négg 183- 185 C, M5 W 402 (M+H)

+. 25 Anal ysis for: Cl6H71BrF3NO3 Calc'd: C, 47.79;

gt %éengg ;T-Q"on?’o-é-%netEQWIE-:M-%etﬁZXyQ&)-'(trIHm%n?e%yl%heﬁyl?—q,3-

7- Beroxa@oléA- hydr oxy- 3- (tri fl uoronet hyl ) phenyl)-1, 3-be

nz S e o
20 22 S AfK ety el obrt o SRR HR3hleCRBNRY s doscrved in
' (Rsmmplg)zo fStepnd (Route a), from 2-bromo-4-methoxy-6-{[4-methoxy-3-(triflucro-

%mgbérzaﬁjalmw shehdl- aﬁ{emasa;ﬂﬁfmbg{ew)eéq%ml 3N Boluene-

benhzoxazol e, al ne
yeFLF'fG\Wcsa(?Iq 'BO'Q%%"% eT'E’ Prﬁﬁ“ﬁ?‘ “@e@b?md@f an QVBV*}ﬂeéOBdI n.p. 183-
( M1 °C;-M® m/e 402 (M+H)*.

25  Analysis for: CigHq1BrFsNO3
Calc'd: C, 47.79; H, 2.76; N, 3.48
Found: C, 47.60; H, 2.50; N, 3.37

Step c) 7-Bromo-2-(4-hydroxy-3-(trifluoromethyl)phenyl)-1,3-benzoxazol-5-ol

30 The title compound was prepared according to the procedure of Example 20, Step e
(Route b), from 7-bromo-5-methoxy-2-(4-methoxy-3-(trifluoromethyl)phenyl}-1,3-
benzoxazole, and was obtained as a light yellow solid (50% yield, m.p. 200-210 °C);
MS m/e 372 (M-H)".
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Anal ysi s for Cl4H7Br FANO3x 0.5 H2O Calcd: C, 43. 89;
H 2.10; N, 3.65 Found: C, 43.59; H 2.04; N, 3.6 5
Exanpl e 54 7-(2-Furyl)-2-(4-hydroxyphenyl)

-1, 3- benzoxazol -5-0l Step a)

7-(2-Furyl)-5-nmet hoxy- 2- (4- met hoxyphenyl ) - 1, 3- benzoxaz
ol e

7- Br onp- 5- net hoxy- 2- (4- net hoxyphenyl ) - 1, 3- benzoxazol e
( 3BNalysls fod CABI,BrifgNI(; a8 Ho.0

di 1.9l h h Il ad Il 71 ,
0. e G 2 B0 @ FO PR T Y e (5 ) (and

st Feuns C 69. 5%0" A 04 &'t 38oom tenperature under a
nitrogen atnosphere. 2-(Tributylstannyl)furan (449

ng,. 1.26 mmol) was added and the mxture was refl uxed
5foExampledd  The nixture was cool ed to room

t eWEJF&M)"-E‘-M-hyHerpﬂfénW)f-h3ibeﬁ26)kdzal-5’-dl sol ution of
anmoni um chléﬂge and extracted wt OQAc. The

or SR ) Talee -mgthexyadf &Ptm”fm’hﬁﬁ)('k? 3- tl‘%’?éﬂx%oi'%e
an @-B¥6in6 8- rﬁé‘tﬁéxyM.;@Qﬁem Snﬁpn%ehioaéﬁk (é'mrm oeo inffiol) and

oY bR Sanio 18 wou B hEbl 574 Gesgved n p-

10 y| eYiehe 18 me)l%ﬁd 1titre@) for MD \Wiin 82 Poopivitéihperatiunal wiles a nitrogen

%tnn?s%'égré ﬁé?ﬁé@stz&yl)?%rp 3{4&%'%9(4 73’% nu'nolf' &a% agé)ed and the

7 (TIZ)leITGr\yEFS) rezlu@ct fwcﬂr bsuyrsh eﬁw )mxtqresvasemqbschzbroc@ tgmperature,
Theidtéd bﬁhfégaem ¥@§tldﬁr @fpﬁrhﬁemaﬁucaﬂdﬁdegar{doe%t:'&%tedhwuth EtOAC.

procedure of Exanpl e bt al ned
p| ARe SKIaNie ?"6&%‘* ;We& a’ash'ﬁde'tWQteQébef@f'nem%'eégwef MgSC, and
15 g M;bﬁr)e&trat%&?ﬁﬂ’lﬁigmiog tfy%ﬂafé&h%ﬂabﬁﬁ a@fﬂé @zblzf, C43cﬁ/9 ER@Ac/pbtroleum
. 718:; .._Found: 11: H, » . o,
o Aipr B8 s BABniRe R Yok s el 130121 ) s e
7 22 {M+l)") - 1, 3- benzoxazol -5-0l Step a)

hoxyphenyl ) -
7- @alﬂu&'?c{r%é{m‘;hox -1, 3-benzoxazole. The title
cofpaledn@, 1He2; Méﬁér@m&@cordl ng to the procedure of

Ex t f4g0m
O7 @Eg*ncg ng%?h%)%y? o (44f9?ret hoxy-3-(trifl uoromnethyl)phen

yl]-1, 3-benzoxazol e, and was obtai ned as anber
cr mé@b)sv (22ﬁ9f?,wlzl-@d\ydm)gphaﬁﬁ) G),s béﬁo\éezo’i@ol( MtH)  +.
\ 8q'2e jifle Xomgoun was preparec!\%o%ang to theC procedure of Elxample gO and was
obtained as a light pink solid (64% yield, m.p. 283-287 °C); MS m/e 294 (M+H’ ).
25  Analysis for Ci;HyNO,
Calcd: C, 69.62; H, 3.78; N, 4.78
Found: C, 69.11; H, 3.6; N, 4.64

Example 55

30 2-(3-Fluoro-4-hydroxyphenytl)- 7-(2-furyl)-1,3-benzoxazol-5-ol
Step a) 2-(3-Fluoro-4-methoxyphenyl)- 7-(2-furyl)-5-methoxy-1,3-benzoxazole.
The title compound was prepared according to the procedure of Example 53, Step a,
from  7-bromo-5-methoxy-2-(4-methoxy-3-(trifluoromethyl)phenyl}-1,3-benzoxazole,
and was obtained as amber crystals (73% yiled, m.p. 155 °C); MS m/e 340 (M+H)".
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Found: C, 66.88; H 3.97; N, 4.04 5 Step b)

2- (3- Fl uor o- 4- hydr oxyphenyl ) -

7-(2-furyl)-1, 3-benzoxazol -5-0l The title conmpound was
prepared according to the procedure of Exanple 50,
from2- (3-fluoro-4-nethoxyphenyl) -
7-(2-furyl)-5-nmethoxy-1, 3-benzoxazol e, and was
obtained as a gray solid (81 %yield, m p. 245-250
OAnalysis\Vr QdtbAN@4H) Anal ysis for CL7HLoFNO4x 0.7 C3H80

1 d 4.37; N, 3.79 Found: C, 64.84;
%aiéng 67,85 l—ﬁ%‘%‘l&abﬁ?e 56 2-(4-Hydroxyphenyl) - '

7-Round e, ﬁﬁﬁ H, 395dMAXhzol - 5-0l 15 Step a)
5- Met hoxy- 2- ( 4- mat hoxyphenyl) 7-thien-2- yI) 1, 3- benzox

RTINS S I TR TR

7 hfeqmecBnﬁstars rebéreﬁ&ichﬁumg he md prodediird eh2xnaptob® from 2-
o N - nethahe R I VPSR GRS b§%%ﬂf°k%9‘3§ta"?ad%@°btamed

l\/&s\Aegra;aSomdMM% yieRt) nSpeznsbzl)somo lzt\Asrbr:vzfemgfweHy ) - |

7- -5 T tit
A@H’%Ef&éﬂd—hfﬁobf?a%%ﬁg@t he grocegurle 01Ee g()gpnglug 50,

f réatedt C, 65.04; H, 4.37; N, 3.79

”Bﬁ&lﬁ&)/c%4(ad4=mehhgxumﬁ@yl) 7-thien-2-yl)-1, 3-benzoxaz
ol e and was obfained as a gray solid (80%yield, mnp.

278 - 280C); MBS mle 310 (M+H) 25 Analysis for CL7HL1
N%%EQSQS H20 Calcd: C, 65.06; H, 3.69; N, 4.46

Fou?ﬂ %,o&é’pﬂﬂ'é(hyj(_"}h'?“ %lyl.gh.l{ hgrgggpz%?i}gl 615; ggnzoxazo

| - Stepla) &Mh@iy-z (4-methoxyphenyl)-7-thien-2-yl)-1,3-benzoxazole

(4- et hoxyphen 3-thi

" Bicbaatind es PR ina o ePioPRdEs of Exdmaie 53, Step 2

acfearh di Tgrom-3-nethoxp-Cedimahoadyphiemil. 2b&FoxStodp and  2-(tributyl-

fr , o )

7_YL‘%??(\)nr}(Bt_h?phenﬁ1 The Ero&fct w?%%?(t)a/m d as ﬁ wl1|te SCbId ég% {(o iel ) m.p. 95

antPOCl; MS mu’e)%BB (M*lH)st annyl ) t hi azoI e. The product vvas

obtained as an off white solid (93%yield, mp. 132-

136 C); M5 me 339 (MtH) Analysis for C18HL4N2O3S

CaPtep: b) @-(4¢iydgoxyphenyl)-1 thlw-Z-si b§-bepzpazahS-at, 63. 53;

H, TiRe 8t cdhipoBnd Was prepared according to the procedure of Example 50, from 5-
methoxy-2-(4-methoxyphenyl)-7-thien-2-y1)-1,3-benzoxazole and was obtained as a
gray solid (80% yield, m.p. 278 - 280°C); MS m/e 310 (M+H)".

Analysis for C47H;1NO3S x 0.25 H;0
Calcd: C, 65.06; H, 3.69; N, 4.46

Found: C, 64.93; H, 3.84; N, 4.21

Example 57

2-(4-Hydroxyphenyl)-7-(1,3-thiazol-2-yl)-1,3-benzoxazol-5-o!

Step a) 5-methoxy-2-(4-methoxyphenyl)-7-(1,3-thiazol-2-yl)-1,3-benzoxazole.

The title compound was prepared according to the procedure of Example 53, Step a,
from  7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole and 2-(tributyl-
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Step b)

2- (4- Hydr oxyphenyl )-7-(1, 3-thiazol -2-yl)-1, 3-benzoxazo

| -5-0l. The title conpound was prepared according to

the procedure of Exanple 50, from 5-

met hoxy- 2- (4- met hoxyphenyl)-7-(1, 3-thi azol -2-yl)-1,3-b
enzoxazol e, and was obtained 10 as a yellow solid (55%
yield, mp. 245-255 )C; M5 W 311 (M+H)+. Anal ysis

f stanGgiBhazee CBiS prodact WasRBlairgd| ascan off wii. id (93% geldgn.p. 132-

N’13§”§PM§:97%‘3139@|+15)7- 24; H 3.95; N, 7.50 15 Exanpl e
58 ’ '
2 Amalysis (RS rlostusMNaiBoxyphenyl ) - 5- hydr oxy- 1, 3- benzoxazol e
- Cdl¥ bosa Bo:iH &.17TReskBt | € conpound was pr epar ed
or di tQ t,he procedure of Exanple 35, from 7-
HBQ;%E’?’P Bo?@aﬁ'?ﬁeﬁﬁuoxyphenyl ) - 5- met hoxy- 1, 3- benzo
xazol e, and zinc cyanide. The product was obtained as

ARy b2 P horfbRendefoty higzap i driegtotatolofy.

2. The;titidl.cofhpodil wépnedare@ ac&dieg to lhe @odaiure\pf &(aﬁh‘ple 50 from 5-
m&%@ %@ﬁg@&; heg :? éhla;ol -2- lyR -1,3- btinzgx%zole and was[ ogtanned
- @s a()@uowg‘,gl)d (55% y|eld m.p. 245-255 °C); MS m/e 311 (M+H)".

4;§|a95|@,rf9rr@1eﬂ &th)splfg @henyl ) - 7- met hoxy- 1, 3- benzoxaz
he title conpounds were prepared

a&%‘i%cmés% i 8$%<§e3<9ure of Exanple 28, from
2-RotinByClrsmad e 896) N 77.8@t hoxy- 1, 3- benzoxazol - 5-ol , and
N- br onosucci ni m de.  Product (a) was obtai ned as a
white solid, mp. 246-248 C, M5 W 336 (M+H)'. 30
amplest!or Cl4H10Br N4 x.1 H20 Calcd: C, 49. 49; H

o MG 3 b s
26The22 complBnd/ivagl prepatdd tecordingl ty dhes priooeduts dfHREINMPNCES, from 7-

Ca%gﬁto ﬁ(iG&jﬁ'Jg qu g?hlloxfph]eg{l) Dimetndxg-1,5BERxasle, 4hd? Jinc Meyanide.

7-Erecnroduet pas Sblaines @e pownie olek 6%ppHR8r3N0)°C. MS m/e 269 (M-H)".

InRnRRYEPEAH N2@3q15ﬁ;@ title conpound was prepared
|n substanti a ¥n773|§ sane nmanner as described in

aied- & 81,05 Ho 18i%81 uor o- 4- met hoxybenzoi ¢ aci d,
anwbuﬁdam 0068 H) 12016pN49.77

Examples 59 and 60
4-Bromo-2-(4-hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-o! (Ex. 59)
4,6-Dibromo-2-{4-hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-ol (Ex. 60)

The title compounds were prepared according to the procedure of Example 28, from
2-(4-hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-al, and  N-bromosuccinimide.
Product (a) was obtained as a white solid, m.p. 246-248 °C, MS m/e 336 (M+H)".
Analysis for C14HcBrNO, x .1 H,0

Caled: C, 49.49; H, 3.08; N, 4.12

Found: C, 49.28; H, 2.89; N, 3.87.
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10 net hoxyphenol, and was obtained as a white solid,
mp. 270-272 C, M5 W 340 (M H) Analysis for:

C13H6Br F2NC3 Calc'd: C, 45.64; H 1.77; N, 4.09
Found: C, 45.81; H, 1.73; N, 3.89 15 Exanple 62
2-(3,5-D fluoro-4-hydroxyphenyl)-7-vinyl -1, 3- benzoxazo
| -5-0l The title conpound was prepared in
substantially the same nmanner as described in Exanple
2 ProdRstifbewbs obtaiped as a white solid, m.p. 260-262 °C, MS m/e 414 (M+H)".

7@89597‘%d1?” Erﬁl@" uor o- 4- hydr oxyphenyl ) - 1, 3- benzoxazo

was obtained as a white SO|Id m p.

16@lcas6. 4953, Rel% 838kt H) +.  Anal ysis for: CL5HIOF2NCB

X Fudd: [P @oGal g’ 2loo: @y, 36dl. 52; H, 3.23; N, 4.78 Found:
C, 61.53; H 3.10; N, 4.72 25 Exanple 63

7- Br ono- 2- (4- hydr oxy- 2- net hyl phenyl ) - 1, 3- be

nBxaapdd 66- ol The title conpound was prepared in
I | in Exanple

Y ey g L L L L VR R S L Gl

2-Tarititle-c6mppartbwas prapateskinsiubstahtjaligtite sase ommnaenasidascribed in
r sk

(Rl R o 8y ol BmpbEXEIRole, i 3. 2D oromo
H meihegphagol, andgvas P@tm?d as,a whitepsplid Hn.pp 280r272\°C:4MS 57/8 340 (M-
mpl e 64
2- ('3- Fl yor g- 4- hydr oxyphenyl ) - 7- (1-fl uorovi nyl ) -1, 3- ben

&E‘é‘%!s@f@w sB ogen fluoride pyridine (1.14 m -)
\/\malc&dctﬁdsﬁupﬁ,v\n 32 N,4@ a cold (0 C) solution of

ﬁgﬁgaég%)ééﬂgﬁ Zg riﬁléjé)grophenyl] 7-vinyl -1, 3-benzoxazo

. mml ), in sulfolane (3
. The reaction mxture was stirred for 5 mn and
”E% 882 di brono- 5, 5-di net hyl i m dazol i di ne- 2, 4- di one
was added in one portion. The mxture was
stz ¢3r%5|fhlpr¢-édwﬂt®wpbewlhwufydrﬂ ,Szherizoxagai-Gtald wit h HCl

Bdcoﬁ?b’vg@d:%g pé%ﬂahlb ﬁtsgﬁgtant egI? the g?rﬂé ‘Fnén"i%PEs Wescribed in

drle over I on an I catlon

{ IBamre 24 ReLisgp 1y T CMDELA3 S OBy romRbERd)-1 8-bengoxazok

g8, gnd@aﬂ%tﬂé‘iﬁeélaélgwhute solid, m.p. 160-262 °C: MS m/e 288 (M-H)".
£l uor oetgyc) f u o 4-'hydr oxypheny! ) - 1, 3- benzoxaz
ssHilF

ol Anslysis f 60(0 25 g,
Calc'd: C, 61.52; H, 3.23; N, 478

Found: C, 61.53; H, 3.10; N, 4.72

Example 63

7-Bromo-2-(4-hydroxy-2-methylphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared in substantially the same manner as described in
Example 21, from 4-methoxy-2-methylbenzoic acid, and 2-amino-6-bromo-4-
methoxyphenol, and was obtained as a light purple solid, m.p. 120-135 °C; MS m/e
320 (M+H)".

Analysis for: C4H;oBrNO;

Calc'd: C, 52.52; H, 3.15; N, 4.38

Found: C, 52.24; H, 2.97; N, 4.15
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m p. 185-186C). The product was taken in acetonitrile
(2 m) and 1, 8- diazabicycl o[ 5.4.0]undec-7-ene (150
ng) was added. The reaction m xture was stirred for
24 h, poured into cold (0C) HClI (1IN, 10 m-) and
extracted with Et QAc. The organic extracts were dried
over MgSO4. Evaporation and purification by flash 15
chr omat ogr aphy (20% Et OAc / hexanes) gave a white
sdXampla 66 ng, mp. 213- 214C); MS W 290 (I\/H—|)+

ot lf5'5' L'1§—f°f'§ “5%'94‘%“%‘?5‘ edo v'%émq'bg@&ﬁg" s
4 Hypragen duaridepytiding (£ dhba Was aadeddrapivise into asaldi(® gp)tsr?@tlon of
Sta Hc(taé@tﬁoﬂ?’.i ﬂub%opﬁen;lﬁ 72v:E$1|-1131b&1z8§az%| Wﬁf Séé’!atBl 0285 g, 07

al ken carpbon_ato wher ei n
non®eY. ip sulglanegi3anty 'Q?Po@?Ft{Cm '@WUTWPﬁ SWW E?k?l min apgthen 1,3-
halisre®e.5,5- amfdthwmmlz&mlnecﬁ 4-Hiobe ¢HRODAY) WaAAded in one portion. The

t Ur\'By uor 0al ko gt%rg%erra EG%E)I %@gﬁn%@fﬁﬁg HEGb Q’nﬁ%ﬁ&%mracted

e avdth, EtOMe géa OEganIcyaydnwas dged pvmy\dtSﬁay Eyaposatiog and purification by

al t f
atflggrré Qﬁrioﬂ-naﬁ) fﬂhy gb Hcte ca?bon o Pﬁ 379 % ?QZ -bromo-1-
cafhbtﬂ@"’a!i)tﬁ'r@ fluora-4-hydrpeahriyl)-bB- bﬁ“@"éé@‘ﬁcﬁ\ agtaowhite solid (0.25 g,

t reh ol URsORIkEY ‘Pﬁe %r@du&%@@ﬁaﬁérprﬁ acePitAnN(d HeL) and  1,8-
al kyI al keny go npi eties are optionall

LFB%@ icyelelg: %]@Weﬁyﬁr&@ mg@:was ﬁgqiqu d ﬁe reaction mlxtt}/re was stirred
t rfof R4y, qaiuiedl mca‘ cdid QOTHrHOIN(1AY, arsmL) bihd feki@dtenWite BOAc. The

Ol orfaric BRI 8 e, S 05 G52 Byaporalf ang preatan by fash
i neheqreatdgnaphy (20% CEtO@en, heakgs) gdvela Bvhiter baid @60 Mg, m.p. 213-

alm%i Maﬁfm/gzgz)(ﬁ,ﬁq_ﬁon atons, al kynyl of 2-7 carbon

at ons, ogen of 1-4 carbon atons,
trAﬁalﬁ@rf@th(wgBtf&N@i”@ OcxHEdN atons, or trifl uoroal koxy

of cdie'®: € H1PHIH, 3.28; N, 4.75
Found: C, 60.84: H, 3.41; N, 4.57
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atons; wherein the al kyl, alkenyl, or al kynyl noieties
are optionally substituted 20 wth hydroxyl, -CN,
hal ogen, trifluoroal kyl of 1-6 carbon atonmns,
trifluoroal koxy of 1-6 carbon atons, -COR5, -CO02R5,
-NO2, CONRSR6 , NR5R6 or N(R5)COR6; R5, R6 are each,
i ndependent |y hydrogen, al kyl of 1-6 carbon atons or
aryl of 6-10 <carbon atonms; X is 0, S, or NR7; 25 R7
i sCismtiSogen, al kyl of 1-6 carbon atons, aryl of 6-10
carbon atons, -COR5r -CO2R5 or -SO02R5; or a
phar maceut i caI |y acceptable salt thereof. R2a -85 2.
The corfpeumepuad ebfaintig Ik dadinaigsirucifeerein X is 0. 3.
The conpound according to claim1l or 2¢ wherein Rl is
al kenyl of 2-3 carbon Rat ons, which ijs optionally
substituted =
trifluoroal kyl |16 -}
1-6 carbon at egs——€0R5,
or N(R5)OoRr6. 4. |l
which is 2-(3-fluor -
3- benzoxazol -5-0l or |a pharnaceuti cal | accept%a e
salt thereof. 5. Thegconpound accordi néi*to claim1,
which is 2-(2-fluord*'4-hydr pxyphenyl) - 7-

5VI\H 3- benzoxazol - 5-o0l or a phar maceutically
accep?abl e salt thereof. 15 6. The conpound according
t oR¢Isalikanyl ofighi earbpr atemsy whewiry thg @ikeny-moiety is optionally substituted

DB A0 BRSO o o oo

c onpounef 1k el b@ﬂ ﬁfgﬂlso-QQ%a rQzRs N CONRsRs, NRsRe or N(R5)CORe;

gg %% Eﬁ%nyl%ac#%&r?%f‘dégg reydro e)r(\atg)éqrogl halogen alky! of 1-6 carbon

10 phar IMB.C&tbrnb Calkdxy of¢-alegaredi atorsa) élkerﬁ/mfrze'bf:arbSn atbh®, alkyny! of 2-7

Zogpglug%co[ di nq{nﬁ}%(%alu%l rcr)]f]‘l-S carbohln atoms or trifluoroalkoxy of 1-6

hydr ox yeznsory biomsé; whesdin lthe3 alagin atkeaypbr atkgryl onoigties are optionally
phar mac%hgg ltﬁfél lNlt@ﬁ?&Bwblcﬁﬂ,sﬁélé&?n %fﬁJBPoraﬁ(W of ?—6 gz?rﬁon atoms,

npound accor d
7 (1 br igiftearpalgaxy- @ 1® carbgoratoms, 'CORs. -COst, -NO2, CONRsRs, NRsRs

15 hydr oxyghemryidor,; 3- benzoxazol -5-ol or a
phar maceut i caI |y acceptabl e salt thereof. 30 10. The

coRpoanidRadre edeh gxcte@e@q@tlyn hydragin.caikyl f 1-6 carbon atoms, alkenyl of
7-(1- er[}D rb@ﬁl%t rﬁ f%ﬁ’%ﬁl fi '}‘lgérggn omosr h%Iogen, alkoxy of 1-4 carbon

4- hydr oxyphenyl 20%az

phar macatomsc aifhyroatkctlept 4 earbahtatomer eofriflugrbalkdke of 1-6 carbon

goglplounﬁgﬁ% W@%&HQ%{; %Ik?ll 2kt or WKy Al Mhceties are optionally substituted
20 with hydroxyl, -CN, halogen, trifluoroalky! of 1-6 carbon atoms, trifluoroalkoxy

of 1-6 carbon atoms, -CORs, -CO2Rs, -NO,, CONRsRg, NRsRe or N(R5)CORg;
Rg, Rg are each, independently hydrogen, alkyl of 1-6 carbon atoms or aryl of 6-10

carbon atoms;
Xis O, S, or NRy;
25 Ry is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -CORj5, -CO2Rs
or -SO2Rs;
or a pharmaceutically acceptable salt thereof.
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hydr oxyphenyl ) -1, 3- benzoxazol -5-0l or a

phar maceutically acceptable salt thereof. -86 12. The
compound according to claim1, which is
2-(3,5-difluoro-4-hydroxyphenyl) -

7-vinyl -1, 3-benzoxazol -5-0l or a pharnmaceutically
acceptable salt thereof. 5 13. The conpound accordi ng
to claiml1, which is 2-(3-fluoro-4-hydroxyphenyl)-7-
(1-fluorovinyl)-1, 3-benzoxazol -5-0l or a

bhar M ldhfrBblia AR6RRABIEINAA) hndfieRlo. 14 A
conpound | I's, a

2- (5- hydroxy- 1, 3-benzoxazol -2-yl) benzene-1, 4-di ol ;

103 b) The compound according to claim 1 or 2, wherein R, is alkenyl of 2- 3 carbon
3- (5- hydroxy- 1, 3- benzoxazol - 2-yl' ) benzene- 1 2-dio

2- §toms,| whichois ppligniily syhsitituad With hgiroyh 26Nahaloge, tﬂfluoroelyyl of 1-6
2- éagmﬁﬁt%g ﬁliﬂ gglwmwamam 3idANZ688RZ LR O -NOZ,]@)ONRSRG,

or O- droxyphenyl') -1, 3-benzoxaZol - 5-
2 P(“@%I%U(%s)ﬁo dr oxyphenyl ) - 1, 3- benzoxazol - 6-ol ; 15

2-53 tert-butyl-4-hydroxyphenyl) - benzoxazol -
2- ( 6theyepmpopnd ageasding 5'2!6‘]' 1QW9105' bsea—g%ﬂuorq-%hygroesyphenyl)

' kieihaeniaoeat eibleesh di ol ;
)vn?! ?g;-tiéyh(élﬂl?)(?)‘((:3ré_o%rbenzoxazollca:Iq ?F%égenzene tri&g&dl ol ;

k) 2- (3-chl or o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol - 6- ol ;
2051) The compound according to claim 1, which is 2-(2-fluoro-4- hydroxyphenyl)-‘/-

iﬁi@vi'ﬂ;y?%%%xaw@% RS Shesdid) RO dncidhed n)
6- chl oro-2- (3-fl uoro- 4 hydroxyphenyl) 1, 3- benzoxazol -

Oahe co ound accordi to claim whic 2-(2 3 dlfluoro-4-
%r onD- R0 04 c?w a7 ox g/pheny ) 1, 3- Eenzoxaz(ol
| E\ydrcm/phenyl)J -vinyl-1,3- benzoxazol ol or”a’ pharmaceutically acceptable salt

6- gBicRf.0- 2- (4- hydr oxyphenyl ) -1, 3- benzoxazol -5-o0l; 25
g) 5-chloro-2-(4-hydroxyphenyl)-1, 3-benzoxazol - 6-o0l ;

r7) pr onorhe (cdnipound Oactokirily axy plaimyl) -which e ng-eroareel-{Sfiuoro-4-
7- B¥d(5$f2¥9l}erty§ ~Teyinyl-t 3- Qprﬁ%zgl)-&;glh é’ﬁy? ) pr?rrgaiféjﬂg%lx a%qep\gble salt

ol therefof.

7- br ono- 2- (2 3-di fl uoro-4- hydroxyphenyl) -1, 3-benzoxazo

| -5-0l; u)

2- B4- hy B eoPRewld Pesarding yte- glaim He nwhigth 79| 4.8:digromo-2¢3-fiuoro-4-

V) hydroxyphenyl)-?-vm)ﬂ 1,3-benzoxazol-5-0l or pharmaceutacally acceptable salt
7-(1, 2-di br onoet yf -2-(4- hydroxyphenyl) - benzoxazo

| - eEﬁO.f.
7-(1-bronovinyl ) -2-(4-hydroxyphenyl ) -1, 3- benzoxazol - 5-

ol 5 X)
7. et hynyl’e Eor(nﬂmhnd oarcg%g' eny 3lm11 W%"éhn |Zso;( rlon}gV|nY|)-2->$3-ﬂuoro.4-

2- bydrbxydheny)ph@-behdoxFzahbopel a nhémaeﬂmoalbrmbeiﬁabié salt thgreof.
7-butyl - 2- (4- hydr oxyphenyl ) -1, 3- benzoxazol - 5-o0l ; -87

10.  The compound according to claim 1, which is 7-(1-bromovinyl)-2-(2,3-difluoro-
4-hydroxyphenyl)-1,3-benzoxazol-5-ol or a pharmaceutically acceptable salt thereof.

11. The compound according to claim 1, which is 7-allyl-2-(3-fluoro-4-
hydroxyphenyl)-1,3-benzoxazol-5-ol or a pharmaceutically acceptable salt thereof.
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aa)
7-cycl opentyl - 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5- ol ;
bb) et hyl
5- hydr oxy- 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol e- 7- car box
ylate; cc)
2- (4- hydroxyphenyl ) -7-phenyl -1, 3- benzoxazol -5-0l ; dd)
2- (4- hydr oxyphenyl ) - 7- met hoxy- 1, 3- benzoxazol -5-0 |
5 ee) 7- ethyl-2-(4 hydr oxyphenyl ) - 1, 3- benzoxazol - 5- ol
f)
215 hyl" °??"°¥’hy CFINTd? SRy PHeny % B2 S g ydrayghenyl
|7M@ﬂ3bmmmmSOmMpmewWmemmwBQMMWm
5- hydroxy 2 (4- hydr oxyphenyl ) -1, 3- benzoxazol e- 7- car ba
dehyde;
738hy BS?)FREIPHWCB aguo[dng, PG BIRY hwhigh js 2-(BBurserddwamayRgnyI)-7-
- Q4 Aluorolihyl)-1,3- benzoxazol 5-olora pharmaceuhcally acceptable salt thereof.
7- (bronnnethyl) 2- (4- hydr oxyphenyl ) -1, 3- benzoxazol -5-0
l; 10 jj)
[54hydmouynﬂumdmhmdknxyphenyl)-1 3- benzoxazol - 7-yl ]

acetonitril

7-(1- hyéir ox§ (ilf‘ﬁe 1 &herrg ezl gy oeneens ditedish ) - 1, 3- be
nzoxaz®) - 5- af(§ hydrpx)) 1 3-benzoxazol-2-yl)benzene-1,2-diol;

2- fn% hyir ox pRBSINNoL4-Hydr SYPRERAMYS-bénzdxBRNEKazol - 5- ol

2. (4- hydar ox FrREhpro-4-hydresmhepy)-1.3-benerazeldiol - 5- ol | :
gr% e) 2 2-(2- cgloro-4 hydroxyphenyl) -1,3- benzoxazol 5-ol 1)-1,3-b
ro r oX 0 en e
nzoxaz ér(g)ﬁugr@%@ﬁdr&ypbeqyb {/‘?‘ge igqlﬂgtﬂl%xyphenyl )
1, 3- b@mzoxaz(elter%m}yl-zl hyjepxyphenyl)-1,3-benzoxazol-6-0l;
2-(3- °r°24(65%g(o X¥%'B;%§¥J»Lazo 2y pggzene-1 4-dic;

7-(2-fu oXa
( 4- hy)dr oxﬁp(ﬁéwsiﬂo}y 1a=tte|mizexazal-g~yl>rzenaermeh2@mZo| 5-ol ;

) - -
(4 hydr ox;} (ﬁé‘r‘{d'°§‘y1 S‘Sbenéoxaﬁol 2 yll)begzer?e)1 %d}? benzoxazo
5- ss 2 (3—ch oro—4 -hydroxyphenyl)- 1 3- benzoxazol-6 ol;

(3- f Il)uor 0445 hwdros@cmt&wbiazérﬂyWéMéfneh 3-denzoxazol e

47F53339)2' TRy rderreerobiiReee- 536 oxazol - 5

ol ; 6-chloro-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
4 6 bi kg') ono \%Zbrgr%o @y@fﬂ%{)yo@jl ﬁyggolypzeﬁ%t FQ )%ngdxgzg? %% oxaz

7 br orrm)2 ( B;Blatp-RHEbydronydhedylbtPgtesrgpiayold-d; benzoxazo
| -5-0l ;qy or s%%é@@%ﬁ&@mehw S3ARALARLE- 4! ¢

thereof 25 15. A eating or inhibitin
prost atf ti s 7oRTOMAtPdupta-4ehydrpswheny)-1,8- bsnmn%%fi-o in

LS| ;o OO RO apgobn A g s
one of | ai rfgP Tmpg (f% d@é}or %f%%f’e&f’ﬁﬂ %ehaec"iz?f&'ZBEng"
Ll_nhi bi tu')ng i2Af@Heydroaysheny 3wyl tl3seasexazéksedin’ s 30

It
di seas 3/) t her {)af &IXr%m%%&g/@ -2- 445@ x&ﬁ'n%lnylyl% Beﬂz&a%t

2-
rr
2-
| -

2-

in nee 10 sal
mamral Vén ef7f‘@dll’Dm@V"M)ozrfﬂ-hXWOpr@TVbduﬁ‘rdemxuohﬁmd in

any ongy of i), 2%45)9&3%/ hef)- 11% be@zdi@id“%q)l of

treatin or |nh| t|n tatic 'hypertrophy,’ uterine

| ei ony @r@é&WW&'&F pf@i’b‘éﬁéﬁnl@faz%ﬁ@er
pol ycysdi c QURItY-2SUHYE RbheRDILe Bl drizatazBId-yPS,  beni gn

breast di sease, adendnyosis , ovarian cancer,
mel anoma, prostrate cancer,
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col on cancer, glioma or astioblastoma in a mamal in
need t hereof, which conprises 5 providing to said
manmal an effective amount of a conpound as clainmed in
any one of clainms 1 to 13. 18. A nethod of [owering
chol esterol, triglycerides, Lp(a), or LDL |evels;
inhibiting or treating hyperchol esterem a;

hyperl i pi dem a; cardi ovascul ar di sease; 10
at her ose) er dsygopamyh@r(tdwdiosyphepyl-1.ghenzaxazeldeall ar

di seasgp, r eainwﬁyo%xyoz (ARRASHBIAY)- 1 bdr Bkl Aigarooxyiate

vascul ar vval I om'cel 'ul ar "events | eadi ng

t owar d SFhmuRd4- hM@BWSW'bB‘EE@ﬂYSF StPeRrERy@Z9e-d s nammal i n
need t kygy eOE(Mﬁ?ﬁr@byﬁh@ﬁW de&w\a-lshna@caszs i d

any. on&obi - (b (G oUEOPse LT SR of

pr ovi dlfrr)|g C Bgpthyl-RR-ethyhdohgarorypheny!)- h%emxazcﬁsétol on; or
treat | 0 1A

7 oatl B8y O A RRLDL L AguRE R P TRBIASs0 A BLTRR
neur odé@bneﬁ lhydrexyenesin)cRtdshyidroxaipheanibnd 13- bamzmql 5-ol;

t her eofyy whizghyr %ﬁgtmﬁ)@ﬁm H%%ééyghéhg‘ H3B- @@izexamﬁ@:ai an

effectlve anount In any one

20 of dil ai mi ey BOrCHPREY TP 'eﬁnzw%aﬂ-wa;aféﬁtomtrﬂe
| nhi bi 4kng f7r(¢fhyar%sdy-qahethw@lﬁﬂp@(ﬂhﬁ@@@ghﬁyﬁne@beﬁtoﬁazm -5-o;

e e ek e B e SRk oLs | °
cl ai mednmp an4¢-hyd@xgsheaylpttsopiopl/le1,3-Benzdxaztl-5-of}; net hod
of tregfing 7%0:%8'5' (Q'h&d%%\éa(ggngrlomg[hyﬁﬁﬂe\ﬁ?lﬁ 1%t6e91%1éézo| 5-ol;

at r ophi c vaginiti ness
dyspar @®hi a;/- (69%&)128(4 Hyd@qmenylhfhaﬁmnzoxﬂzou&phar y

t . N Bl
noeq 1B oop- G bRRLHyco@pharfl 212 IR1 0 beeciB Lol 1
manmal 4 eﬁf(éi'tyﬂ'\%mﬂ%ﬂhﬂ foe”azp ﬂﬂr?p’éﬁ%ﬁ"%@' *Phi med in
any oner) 30 20k- r@b@uyﬁweihyls w-(iS-th|£z"o|-2!§x| nles b&skoRézol-5-0l;

treatln or vas N a |
oo e T har o SRR S g wwe;%%f-aarLon'tr“ez
manmal tgn ef4:tﬂomb§ze(4awdm9plhédhylag nwgm@&irﬁiba&ogém; -5t

in an one ' I N8 (0] . (0] 0

nneny e HsfbarEat hudteneip-Reneai T onghadpzots-ol

whi ch W&)rrpr'fl-ts*e@ofﬂ‘@\ﬁ difluayo-tehydeaixyphenyhrhi3-enzexakdleh-oly e

anQunty Ahaduf tébte S f in any one of clains
1 toél??%a > Hn%%ﬁhodg% b%gtlng or inhibiting

arthritis in a rrarrmal in need thereof, which
15. A method of treating or inhibiting prostatitis or interstitial cystitis in a mammal

in need thereof, which comprises providing to said mammal an effective amount of a
compound as claimed in any one of claims 1 to 13.

16. A method of treating or inhibiting inflammatory bowel disease, Crohn's
disease, ulcerative proctitis, or colitis in a mammal in need thereof, which comprises
providing to said mammal an effective amount of a compound as claimed in any one
of claims 1 to 13.
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20

conprises providing to said mammal an effective anount

of a conpound as clained in any one of clains 1 to

13. 10 25. The nmethod according to claim 24, wherein

the arthritis is rheumatoid arthritis,

osteoarthritis, or spondyloarthropathies. 26. A

met hod of treating or inhibiting joint swelling or

erosion; or treating or inhibiting joint damage

s elfondak yethwdaoft treatisg op lrmnbdiMQstgiama hygerboshyutesne ieicenyomas,

¢ Dreds é;%ﬁcér f@cgﬁetﬁ%‘ @? VgéﬁYg%hc %95‘?&@3/3300 np%%%h&ﬁal polyps,

c| heinigadbreast Lhiseaspeadinopiyasisrsovarian cagcer2melanomat Rstraje cancer,

t rc%%tn' ABca giidpkd & és‘tl&gaﬁ&ﬁfa'lﬁ@rﬁarﬁrhaﬁﬁrn@@& tHekeof 'vlihlc'ﬁ compnses
in need thereof, whi rises rOV|d

ic

sa‘?re"'ﬁ’iﬁgﬁﬁh?a"éﬁ‘a@?’f@ g fo@cﬁ’ﬁtﬂm“%gp 8 002190%%%%'?\'6‘955&“ any one
clgfictHmfls 1 fo €y one of clainms 1 to 13. 28. A nethod of
treating or inhibiting ischem a, reperfusion injury,
asthma, pleurisy, multiple sclerosis, system c |upus

er48. henamethod, of Ummmgmholsapmil driglydesicesyriipéa)i or biolekels;dnhibiting
tyge I be er 2 .
oo, e ChiFRcrieBoPRIET yBeflflildlCt ERlao U, Hasease
ofathere@cﬂqjgmdwasrtmsannmerlphewl sasrulan disefse; Iregtenosis, ero/asospasm;
13or Ribitifg "Faseadr Aallt Hﬁﬁ‘édeng'oﬂr célfﬂﬁ‘drbéJén@ Iea\g!\llft]'ng trt]Jward immune

endonetriosis in a manmal™ i n need thereof

c onpirted yapeuiRri damMage s adegramaeimneed dhereet which Femarigss mroviding

of todaRiafEARMAMarRsfect(e ShalrTBfla cOMBAYhdA CISiMmeE lirbdriyEond of Blaims 1

13. .30. A pharmaceutical conposition which conprises a

cotl‘?ﬁ und as clained in any one of clainms 1 to 13 and

a pharmaceutical carrier. -90 31. A nethod of treating

or nhi mat - ho S gl ,
o1 o e obro AR Blrken Ui an B G, el BBIER o weating

rracmmmlblamg wﬁlle&emﬂ@ti@ﬁmhleimﬁfs asliseagiR-qognitivededling stroke, anxiety,

|1 gaRelro Si'a'ﬂvé fsoRiendliM G ﬁfdcnﬁrﬁélt H H@e& t?ﬁ‘er&)‘? (N?nch comprises

sel ective and to ER- is at | east about times
gr@ﬁ’('@'ﬂg tt‘h 5?1‘ imammalRY $ftpctiver FMAPYR} of @ QQRlPQPnC!Sa%Ql.a'mHQé” any one
megfiiimeq¢engi ng to claim 31, wherein the inflammtory
bowel disease is Crohn's disease, ulcerative colitis,

i ndeterm nate colitis, infectious colitis, or .

uI 2@r at A \reethpd of ttiettiny od@mhﬂb&mgTﬁl@ naiud:abdncan:emrdﬂﬁeag bfates in a

ol 108 et g B AT o v

gr etaolmt of agpmpoundrAsiRimgd mfa‘nymnteyaf teims ER 1. 34. The

o5 et hod according to claim33, wherein the ERp

30

selectlve | i gand causes
21. A method of treating or inhibiting vaginal or vulvar atrophy; atrophic vaginitis;

vaginal dryness; pruritus; dyspareunia; dysuria; frequent urination; urinary
incontinence; urinary tract infections in a mammal in need thereof, which comprises
providing to said mammal an effective amount of a compound as claimed in any one
of claims 1 to 13.

22. A method of treating or inhibiting vasomotor symptoms in a mammal in need

thereof, which comprises providing to said mammal an effective amount of a
compound as claimed in any one of claims 1 to 13.
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15 an increase in wet uterine weight which is |ess
t han about 10% of that observed for a maximlly
ef fi caci ous dose of 17p -estradiol in a standard
phar macol ogi cal test procedure nmeasuring uterotrophic
activity, and the ER(3 selective |igand causes an
increase in casein kinase Il nRNA which is | ess than
about 10% of that observed for a maxinmally
ef fi caci ous dose of 17p estradiol in a standard
ph rnacologlcal t est Rrocedure measur i ng

t rlo JREEOR | 'vh'wng F9ncepiion nit ﬁo’&a'HE@bl”Uﬂ?sdt%e’eOf which
cl cmnﬁpfrﬁés pruviingi to shid&gﬁﬂﬂ'ﬂ) | s leffedtive @nlougtestc ﬁbmpbuﬂﬂfas claimed
significantly >.0.05) increase wet uterine weight
Cdﬁ%@YSﬁgﬁﬁ%ﬁméqé%ﬂ rol that is devoid of

Suterotrophic activity, and does not significantly (p >

0.4b) i ' ; j r
0-80) A frefRRor iRl iRMoHihg aRfs!in %hl ] @ggﬁ&ega sl which
A ¢Rspfises efovidingdpisaig eammaham effectiye @mOhM quascompoamd as claimed
nqﬁqayoh@onaﬁgsqhgﬁgof whi ch conprises providing to
said mammual an effective anount of a non-uterotropic,
non- mammotrophi ¢ ERp sel ective |ligand, wherein the

10 bi 28I ngTHRf héthod ﬁcdbfrdli@&) dtitmP24 NHREdIA ¥R arfBltid I GRELNGt@d arthritis,
E.Ré&g?l ‘T”th% Ioeastndal orEE? thtl nmes greater than its
bin or?‘g a1 | ﬁfqoy ¥'g2 NS The nethod accor di ng to
claim 36, wherein the arthritis is rheumatoid
f”gﬁld‘” tA ﬁﬁh@@%?qgéturg: 'g](")'rl |b|9r§g( i&?ﬁlnga\/éll?@;&m \A,ﬂ)g%"uh o?%reatlng or
bi lnalbwgg igintidamage §¢anH@WEWR'Th@§FQm prrgicay Bmedtu’eER@ mammal
15 | Sinaeeh @ﬁé?éofahﬁiéﬁ c@rﬁgﬁéeﬁ??o@ﬂuﬁ?t@f;al& hafhnhdi &n k?-J'ff@gtiv@%lmount of a

affinit according to clarm
8C°’W9é'¥%?ﬁC?l’i’@"ﬂﬁﬂ“&@‘f‘%@t‘i‘@)’é‘sﬂ 19dAd causes an

i ncrease |n wet uterine weight which is |ess than

ab t 10% bserved.for a.  nmaximlly . ,
ack Oithogd Heafver S TELLS haiast ol Etugtli dnp gnammal in need
phﬂaem&owmgh caimpriesd prviding dar saidraasmmah@nuéftsctive aploudt of a
ac and causes an 10
20 i n%:dr edé)té"}éd Fgegzﬁ%ﬁﬂgﬁ?ﬁ;&eﬁ'm&ﬁkQM| ch is less than
about 10% of that observed for a maximally
efig Cach OMéthG@S& ﬁ‘éatﬂa& Br QSHibifitd Gbchiehia? reherRskind i |njur¥]I asthma,

rocedure neasur | ng manmotro

macol o
DR TR e iex VAT HURYST GVRamAPTD. (vals, _sepsis
Whlmfrmlnﬁrhbble $tidek,s oF aydd Ve diab@esdindaepamaial il heed thereof, which
25 ¢ SHRuRe Rhador e 3l Brhrrben BESGd GmeUhrond S df e ctaimes
acmlamytoye obeleimddde 180t significantly (p > 0.05)
i ncrease casein kinase Il nRNA conpared with a

control that is devoid of mammotrophic activity. 41. A
mefthod Amethasafitiegling o inkibing endomeltieis inveemammgp! by need thereof,

er YRR RomBfisds! faliding t@Said ZRammial Bh tefB&tiv Uritunt 8 8 Bmpound as

secondary to arthroscopi c or surgical rocedures in
30 me$iRigied in any one of claims 11o 13. g P

30. A pharmaceutical composition which comprises a compound as claimed in any
one of claims 1 to 13 and a pharmaceutical carrier.
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in need thereof, which conprises providing to said

mamal an effective anobunt of a non-uterotrophic,

non- mammot rophic ERp sel ective |ligand, wherein the
binding affinity of the ER p selective ligand to ER-p

Is at |east about 20 tines greater than its binding
affinity to ER-a. 25 42. The nethod according to claim

41, wherein the binding affinity of the ERp selective
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47proéedlﬁ'@ﬁ|%§§.|rfn8rmérﬂﬁo%;ﬁwcﬂ@llyon of a conpound as

clainmed 1n any 0ne of clalns to 13 conprising one
of the follow ng: a) reacting a conpound of forrmula X

25381 Hrhe method according to claim 34, wherein the ER-B selective ligand does not
significantly (p > 0.05) increase wet uterine weight compared with a control that is
devoid of uterotrophic activity, and does not significantly (p > 0.05) increase casein
kinase Il mRNA compared with a control that is devoid of mammotrophic activity.

36. A method of treating or inhibiting arthritis in 2 mammal in need thereof, which
comprises providing to said mammal an effective amount of a non-uterotropic, non-

mammotrophic ERP selective ligand, wherein the binding affinity of the ER-B selective

ligand to ER-B is at least about 20 times greater than its binding affinity to ER-a..

37. The method according to claim 36, wherein the arthritis is rheumatoid arthritis,
osteoarthritis, or spondyloarthropathies.
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wherein R, R2, Rea and X are as defined in claim1l
with a conpound of fornmula O-- 1R3:H Y R3 wherein R3
and R3a are as defined in claiml and Y is hal ogen,
-OH or alkoxy of 1 to 6 carbon atonms; or 5 b)
converting a conmpound of forrmula Il as defined in
claim1l to a pharmaceutically acceptable salt

thereof; or <c¢) resolving an isoneric mxture of
conmpounds of fornula Il to isolate an enantionmer of a

cogpou 0 L, ar r utlcal .
acggp i gmeefnseg’@? r%éhgrrdlengftg ci%mog‘f‘ WREEH thé %lrldYng affinity of the ERp
selective ligand to ERp is at least about 50 times greater than its binding affinity to

ERa.

38.  The method according to claim 38, wherein the ERB selective ligand causes
an increase in wet uterine weight which is less than about 10% of that observed for a
maximally efficacious dose of 178-estradiol in a standard pharmacological test
procedure measuring uterotrophic activity, and the ERB selective ligand causes an
increase in casein kinase Il mRNA which is less than about 10% of that observed for
a maximally efficacious dose of 17p-estradiol in a standard pharmacological test
procedure measuring mammotrophic activity.

40. The method according to claim 39, wherein the ERP selective ligand does not
significantly (p > 0.05) increase wet uterine weight compared with a control that is
devoid of uterotrophic activity, and does not significantly (p > 0.05) increase casein
kinase || mMRNA compared with a control that is devoid of mammotrophic activity.

41. A method of treating or inhibiting joint swelling or erosion; or treating or
inhibiting joint damage secondary to arthroscopic or surgical procedures in a mammal
in need thereof, which comprises providing to said mammal an effective amount of a
non-uterotrophic, non-mammotrophic ERP selective ligand, wherein the binding
affinity of the ER-[ selective ligand to ER-B is at least about 20 times greater than its
binding affinity to ER-a.

42.  The method according to claim 41, wherein the binding affinity of the ERB
selective ligand to ERB is at least about 50 times greater than its binding affinity to

ERa.

43. A method of treating or inhibiting endometriosis in a mammal in need thereof,

which comprises providing to said mammal an effective amount of an ER-B selective
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ligand, wherein the binding affinity of the ER-B selective ligand to ER-B is at least
about 20 times greater than its binding affinity to ER-q..

44.  The method according to claim 43, wherein the binding affinity of the ER-B
selective ligand to ER-B is at least about 50 times greater than its binding affinity to
ER-a.

45.  The method according to claim 44, wherein the ERp selective ligand causes
an increase in wet uterine weight which is less than about 10% of that observed for a
maximally efficacious dose of 17p-estradiol in a standard pharmacological test
procedure measuring uterotrophic activity, and the ERp selective ligand causes an
increase in casein kinase Il mRNA which is less than about 10% of that observed for
a maximally efficacious dose of 17B-estradiol in a standard pharmacological test
procedure measuring mammotrophic activity.

46.  The method according to claim 45, wherein the ER-B selective ligand does not
significantly (p > 0.05) increase wet uterine weight compared with a control that is
devoid of uterotrophic activity and does not significantly (p > 0.05) increase casein
kinase || mMRNA compared with a control that is devoid of mammotrophic activity.

47. A process for the preparation of a compound as claimed in any one of claims 1
to 13 comprising one of the following:

a) reacting a compound of formula
HO Rea
RS NH
VA
Ra™

S ~x
I

Ry H

wherein Ry, Rz, Rz, and X are as defined in claim 1 with a compound of formula
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Rs
wherein R3 and R3a are as defined in claim 1 and Y is halogen, -OH or alkoxy of 1 to
6 carbon atoms;

or

b) converting a compound of formula 1l as defined in claim 1 to a
pharmaceutically acceptable salt thereof;

or

c) resolving an isomeric mixture of compounds of formula |l to isolate an

enantiomer of a compound of formula Il or a pharmaceutically acceptable salt thereof.
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