WD 03/ 050095 PCT/ US02/ 38513 SUBSTI TUTED BENZOXAZOLES AND ANALOGUES AS
ESTROGENI C AGENTS BACKGROUND OF THE I NVENTION This invention relates to
subst i t utwo obesmwexazol es which are useful as 5 estrogeni ecagsni/sssidlhe
pl eiotropic effects of estrogens in manmalian ti ssues have been well
docunented, and it is now appreciated that estrogens affect nmany organ
systens [ Mendel sohn and Karas, New Engl and Journal of Medicine 340:

1801-1811 (1999), EpBSTAYUTEDHBERZOXAZEYES ARDRNACOGBES Nshe 61: 676- 697
(1999), Crandall, Journal of 1§S\fﬁm|@g BNk Gender Based Medicine 8:

1155- 1166 (1999), Monk and Brodaty, Denentia & Geriatric Cognitive
Di sorders 11: 1-10 (2000), Hurn and Macrae, Journal of Cerebral Bl ood Fl ow
& Met abol | FAKCREOYNDGGD THEONWVENTIQNi n, Maturitas 34: 195- 210 (2000),

Fi nking, et al., f 0 t,
a0 P AR [l BB Sty i B 2,

292- 304515 G(SHQQ@J)"}aQ%%Qrogens can exert effects on tissues in several ways,

and the most welthe gllaefra@t:eéffe%edoﬂe Ing Th OhaRfaligh tisSudshRave bédrelagtion
Wi th estrogen receptors _| eadin to alterations in gene transcription.

Est rogen r &0spmeptedaprd jitj igai QEFP'"FQ'Qfeé’dthai PalFRgeNs FTe6h MRy 188N 8YRIeBEI ong

to the nucliRRRIOSBHPAR! KeEBPNaW Eh@@rﬁcf adurh- ofCWIélﬂéme sa0beg®1-0d1 1t figgof, ami |y
i ncl ude the progesterone andr

| ucocorticoid eral ocorticoid
receptors. ERPSFOS: RHAkgP wcaamn h@%%c'f‘%csépt655§gal(ﬁ§§$ ér%m’ap mal o vat e
gene t MansoNbiiehd Meaith BeGeer Baked Medidmrengti ﬂgstﬂssne@gg‘)lmmeqwammn DNA

(o o ARG BT e s 15 DY O S b 3R g B "
sequences [d¥tegebranBloo®Faiva 8i MetabollsvVBLD: FE3166525(2200)7 Takviid M8 34: ‘r%l et
o e o POE R 2, AR 8o B0 LA BB !
" cor egul at dvigturifas @Sen 0316 ArG2GU03, oAll-Auztzewa(RosmradualtdnMeblcgadmixnéjdlYndg.?éOépt or
oo o DL Ebfodds o R O R SR LBER M 8 il vl oo
recept ors cdaratmized secNENBNE dictoreid theinimtaradtionivath éstropen receptors leading
Endocr nol iy Sloraths; 48 44HECEBE ioR™  EGrdoEH  RERBIE Pare Shodla-agieted
Bi ocheni st rtyangchipiondadtans Bidobeieng ®rthe zesleambor(rmgsyceptwa@erf@méx Qther
Bi ochem cal &, BLAPBY #i§ FandRr SRALGL the BRHGELEbhONSndrBGen, L dfedscortidorP Ghd] -
20 mineralocorticoid receptors. Upon binding ligand, these receptors dimerize and can
activate gene transcription either by directly binding to specific sequences on DNA
(known as response elements) or by interacting with other transcription factors (such
as AP1), which in turn bind directly to specific DNA sequences [Moggs and
Orphanides, EMBO Reports 2: 775-781 (2001), Hall, et al., Journal of Biological
25 Chemistry 276: 36869-36872 (2001), McDonnell, Principles Of Molecular Regulation.
p351-361(2000)]). A class of “coregulatory” proteins can also interact with the ligand-
bound receptor and further modulate its transcriptional activity [McKenna, et al.,
Endocrine Reviews 20: 321-344 (1999)]. It has also been shown that estrogen
receptors can suppress NFxB-mediated transcription in both a ligand-dependent and
30 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)].



-1 WD 03/ 050095 PCT/ US02/ 38513 Estrogen receptors can al so be activated by
phosphoryl ati on. This phosphorylation is nediated by growh factors such as
EGF and osio®essoobmnges in  gene transcription in the abserce/ushsssgand

[ Moggs and O phani des, EMBO Reports 2: 775-781 (2001), Hall, et al.,
Journal of Biological Chem stry 276: 36869-36872 5 (2001)]. A less

wel | -characterized neans by which estrogens can affect cells is through a

so-cal | ed nenbrane receptor. The existence of such a receptor is )
controversial, Rstrogen e&8ptBEse Fafe @lSodReumsHyated t But PRaspheryBHIN-canThis i ci t

very rapi d pjngEpiIBCis rhE&HREN B9 YrowtBfasBl SuchTRCEGP| fEldases Bharides in
responsi bl e for transduci ng thesSe e

[ > fects 10 has not been initively
i sol at ed, tﬂ?f‘ettf?éﬁ‘éﬂﬂt'g”é@/?’t?e?%”?%oéﬂﬁfé‘gswoﬂﬂs Agd Qrehanidss. %ﬁ@é‘&?po'ﬁ% t he
nucl ear forxsr78t781h@00%), NdcRt l2eC 8RirAaISof BRWgbal Ohefidly 276: /9886038872
Physi ol ogy @}: 1860- 1867 (2001), Levin, Trends in Endocrinol ogy &
Met abol Psm(4801B74- 377 (1999)]. Two estrogen receptors have been

di scovered tg daX Rss wa-fcﬁér’ést"griﬂinhémy ‘&Eéifm esteqjent craﬁafféd:taﬂwisalg@ugh 15
years ago and i ow referred to ER een, et al .. . Nature - . 134-9
{T080) ] TG GBI FOCERIeT o 105 BURRNT LT PP B BRI dn AT BTt | ol y
recently arndhas lnsinl edll Eddeuinniegethat edstragiens Bawcaieidi veny rapidt ten-détdnaoal
Acadeny of Sciences of the_United S$tat of rica,93; ,5925-593 96)] .
a1y wor KOS BRp TP Bl THR mudipsut Rt ondie 1§ Rpadifopees drgds

| i gandd0andasmibébeen defiitively ishldtédrem these s éviddbiRa tavsuggestibis. at Tdest talasdie

di stributi i e L ol S - nat

coi nei dent i geeer ns BEhelEticos T RRRGRr 1L MIT JRRET Afitel priicdlh

pr edoni nant9ly 1BRE;186hdReRl, Leen.nbesds amdEndacrinalogy &xijetabslisnpi@dand-dant | y

ERP [Couse,mgégfgl ., Endocrinol ogy 138: 4613-4621 (1997), Kuiper, et al.,
8: 8

Endocri nol ogy 63-870 (1997)%3. Even within the same_organ, the
di stribution 25 Tofo BsogandreERBotsahavseberimpiscovesed &0 idated. Thefirsixestigoen in

t he nouge i | § - ERa is
restri gt% edq{ggép%{%reﬁ%ﬁgggﬁ% %;r?glmgel §é§§n€§8§§ﬁ|@sﬂ?@g§ eg%%%ﬁoggﬁ?égﬁgb%ﬁol ogy
140: 963- 9Natreo82): 139 £1286)]i ckhe secaud. formfdbe rastrogeryyecep®r viEssfoupg ol
(1999)]. Howev . r : ssed
tnd there el deRel and 6 ERlea ek dobe B ol BB R A ERENANT O
het er odi merAcad@owiof\Scieateabf theddnited Btates oBiAohesiga O3t STRehBIN t1§99&)‘[._2 Early
:EL”9t8 ﬁg; 1%8%2%ér%%%£%%fg%uls§d’ &edéwn%ei;s gf;ini?yofgp g%gggty%?ﬁgan%%ea%dqr? e%rdl, Qgrget hat

20 differences with ERa were seen. The tissue distribution of ERB has been well

mapped in the rodent and it is not coincident with ERa.. Tissues such as the mouse

and rat uterus express predominantly ERa, whereas the mouse and rat lung express

predominantly ERB [Couse, et al., Endocrinology 138: 4613-4621 (1997), Kuiper, et

al., Endocrinology 138: 863-870 (1997)]. Even within the same organ, the distribution

25 of ERa and ERB can be compartmentalized. For example, in the mouse ovary, ER(

is highly expressed in the granulosa cells and ER« is restricted to the thecal and

stromal cells [Sar and Welsch, Endocrinology 140: 963-971 (1999), Fitzpatrick, et al.,

Endocrinology 140: 2581-2591 (1999)]. However, there are examples where the

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

30 ERpP 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 173-estradiol. Compounds having roughly the same biological effects

-2-



the activity of 1713-estradiol. Conpounds having roughly the sane

bi ol ogi cal effects -2 WO 03/050095 PCT/US02/ 38513 as 17(3-estradiol, the
nost pot ewd osnsiogenous estrogen, are referred to as "estr ®gErUS0Y/essept or
agoni sts". Those which, when given in conbination with 17(3-estradiol,
block its effects are called "estrogen receptor antagonists”". In reality
there is a continuum between estrogen receptor agonist and estrogen
receptor antagonist activity and 5 i ndeed sone conpounds behave as estrogen
recept or ageri/gtestragiol ¢inee Mosssaient q\dagewmgegen ereprforedin agy@sirogen i n

others.  THESSRATRBHANS thid [he ARV CBRBincfigh iH 7 plepAdyevBRl  00en

recept or rapeu
EVI STA) | l\/hiB@rffBetlslare Lalledh'&lstrodert teee@or artbgoriists”. Gmreality diugre i avcestinuwgat i on

7y ooa0 SLS pLRAOY) e GRASEEL for Shofkt and IR0 FePLAGNE BRI, afd 2 224

(2000)] . precr’se reason sane” co specific
ef f ect s5 hasndeeti sob@ecmna:baumdsiaemye gsuestrogen decfefp@magoeets in soeedssoes and

cont of mat i Qa4 Alcehfdr LNEoBhLEAH difors C OFRAY| Bl g QR ied AP SRY

suggest ed. kKno hat "estrogen receptors adopt
di fferent colasfsslenive eatsogqmeﬁceﬂtcprdm@latp@a(ﬁ&BMSkﬂm\ﬁée thewa@uaeailyeqa&mce and

subtl ety of, geﬂédé ?eﬁglﬁl?'fﬂ%orgﬁg I%f‘{hlé E’Beﬁﬁdrbyh%’ i€fhvediidBtbhr ee

di nensi onal “str ur es have sol ved

co-cryst al |7 230i%9k (#PA%. Galdpleins ef @'gé?hwna'ﬁ@f@qilé‘élpnVpdétﬁcﬁfv%?r@%é%%@]ti oni ng

of hel yy 13‘hbrbr58§e RERSANAR B BheeedmaEm 6&10%06&@55@9@@&@&3 haBirdh
sterically hinders the protein sequences required for receptor-coregulatory

protein i ntbéﬁ%té'*ﬂchﬁ@tf[q?lbl@éthee‘?'ff%ﬂence%ﬁﬂscﬁ@or %@@W?’S 304/999) thegpiligy Of et

al., Cell Q@regdfat@y prildins 55&9&)&, subgegg@ll tion, the techni que of phage
di spl ay has been used to identjfy s(grrgﬁ that interact with 8
f Ime; g‘éh

receptors in thd PrReDERR Knowngiof §S'roges, refeplosy agppt ed| ngs
of the Nat lc@ﬁf@lrmémﬁeewuerofbmamgewsof HbWevddntHeeBorfsiegli@ce @id éﬂlﬁtfétﬁ@f96

3999-4 1999 exanpl e entified. t

i Sti nda: s NP ERBE nerheTh ol ree TR eIt u AR S PETIRL AP of <
17p- estr adigRo 3/d ERE whvetdaéh%blvle@estcerdwstau&adbiﬁ fv@th @atioRSIRfahde an@slealipwn t o
di stingui sh between ¢l om phene bound to ERa a?d ER( 3. These dat a |nd|cate

that each ISNg¥ribe FRosiipning |°§/he'|5<| tecBdng REPSERER B 3t eFFPISN IRFERIRS affpgonist
unpr edi ct abwﬁcrp@te‘n@ényahinaerst {mat pioteih ideglignde R@vred dbrstdcaptor-Bbregoataral

oS o R e ek, RSB Ta0H HEFL BB rahb Tl hE S o2
(e.g. doseaze-d374UoEB)Li Iﬁfsddltlblesn@n&aﬁlqhé)oﬁ;bﬁdde&i%y teiseeniused ® idonty bl e
that the expp p? neas,t {ha51 w'mtgr\é%l wetﬁ estrogen recep‘taors in the presence of different ligands
[Paige, et al., Proceedings of the National Academy of Sciences of the United States
of America 96: 3999-4004 (1999)]. For example, a peptide was identified that
distinguished between ERa bound to the full estrogen receptor agonists 173-estradiol
25 and diethylistilbesterol. A different peptide was shown to distinguish between
clomiphene bound to ERa and ERB. These data indicate that each ligand potentially
places the receptor in a unique and unpredictable conformation that is likely to have
distinct biological activities.
As mentioned above, estrogens affect a panoply of biological processes. In
30 addition, where gender differences have been described (e.g. disease frequencies,
responses to challenge, etc), it is possible that the explanation involves the difference
in estrogen levels between males and females.



in estrogen | evels between males and females. -3 WO 03/050095

PCT/ US02/ 38513 DESCRI PTI ON OF THE | NVENTI ON Thi s i nvention provides
estrogeniwoamsnpoand of forrmula | having the structure, HECRABORESSN OH R2
R3a R R 3 5 wherein R is hydrogen, hydroxyl, hal ogen, alkyl of 1-6
carbon atons, triflouroalkyl of 1-6 carbon atons, cycloal kyl of 3-8 carbon
atons, al koxy of 1-6 carbon atons, 10 trifluoroal koxy of 1-6 carbon atons,
t hi oal kyl of 1-6 carbon atons, sul f oxoal kyl of 1-6 carbon atons,

sul f onoal kPESGRIRTION QFGBIE AWENTION yI of 6-10 carbon atons, a 5 or

6- menber ed het eﬁﬁewénﬁoﬁ ?Rﬂnd@é\éb%eﬁné&n@#&ﬁ&%%gﬁﬁ ha§iﬁb@r¢é§%ﬂ1cidr9m 0, N
or S, -NO2, -NR5R6, - CN, al kynyl of 2-7 carbon
atons, or al kenyl of 2 7 carbon atons; wherein the al kyl 15 or al kenyl

noi eties are optionally substitut eﬂ with hydr o>R/J -CN, hal ogen,

trifluoroal kyl of 1-6 carbofCato 2arifluoroal koxy of 1-6 carbon atons,
-COR5, -CO2R5, -NO2, CONRSRgG Hand R2a are each,

i ndependent |y, hydrogen, ré]zyd f 1-6 carbon atons,

al koxy of 1-4 carbon ato /atoms, or al kynyl of 20
%R or trifluoroal koxy of

lo

2-7 carbon atons, trifluoroal
1-6 carbon atons; wherein theR | kyl or al kenyl i et™r®s are optionally
substituted w th hydroxyl, haI ogen, trifl®toroal kyl of 1-6 carbon
atoms, trifluoroal koxy of 1-6 car bon @atons, -COR5, -CO2R5, -NO2, CONR5RG,
NR5R6 or N(R5)COR6; R3, R3a, and R4 are each, independently, hydrogen,

al kyl of 1wpefdn bon atom; al kenyl 25 of 2-7 carbon atom; al kynyl of 2- 7
carbon ato hal o al ko

b t t
carbon at offy, ISP qelnl' YHeXY kBQ&?g%ﬁ ﬁkﬁ%rfcﬁgﬁfﬁogtsaﬁ?ﬁ{sl aﬂwﬁ( I‘?t % kyI or
al kenyl noi et e%al%roﬁ Qeﬁboeﬁlda‘fkyﬂﬂpgw E:éﬁ)@ﬁi atc‘ﬁ’hé halmrﬁxyb carfdtt afdmisogen,

trifluoroal kyl -6 carbon at oms, | uor oal koxy
10 tnﬂuoroalkoxy of 1-6 carbon atoms thioalkyl of 1 -6 carbon atoms, sulfoxoalkyl

of 1-6 carbon atoms, sulfonoalkyl of 1-6 carbon atoms, aryl of 6-10 carbon
atoms, a 5 or 6-membered heterocyclic ring having 1 to 4 heteroatoms
selected from O, N or S, -NO,, -NRsRs, -N(Rs)CORg, -CN, -CHFCN, -CF,CN,
alkynyl of 2-7 carbon atoms, or alkenyl of 2-7 carbon atoms; wherein the alkyl
15 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)CORs;
R, and Ry, are each, independently, hydrogen, hydroxyl, halogen, alkyl of 1-6 carbon

atoms, alkoxy of 1-4 carbon atoms, alkeny! of 2-7 carbon atoms, or alkynyl of
20 2-7 carbon atoms, trifluoroalkyl of 1-6 carbon atoms, or trifluoroaikoxy 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, NRsRg or N(R5)CORg;

Rs3, R3a, and Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms, alkenyl

25 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, -CO,Rs, -NO,, CONRsRs, NRsRg or N(R5)CORg;



of 1-6 carbon atons, -COR5, -CO2R5, -NO2, CONR5R6, NR5R6 or N(R5) COR6; -4
WO 03/ 050095 PCT/ US02/ 38513 R5, R6 are each, independently hydrogen, al kyl
of 1-6 cawbososmwesrs, aryl of 6-10 carbon atons; X is 0, BCTaSodRE13 R7 is
hydr ogen, al kyl of 1-6 carbon atons, aryl of 6-10 carbon atons, -COR5,
-C02R5 5 or -S02R5; or a pharmaceutically acceptable salt thereof.

Phar maceutically acceptable salts can be formed from organic and inorganic
acids, for exanple, acetic, propionic, lactic, citric, tartaric, succinic,
fumaric, nmiseiRe, areleadminsependanty dwiiogen.nalkylof bﬁtmb¢rtat0ﬁjﬁdraadmfcﬁ-1Q

hydr obrom ¢, phasphoric, nitric, sulfuric, methanesul fonic,

napt hal enesul foﬁ?@) t?é?{?%nesul fonl c, tol uenesul fonic, carrphorsul fonic, and
simlarly Rhieh SiocbiR;abl e ai ds when a conmpound of this invention contains

a basi c noi et alts nma o be faorned f ani c and jnergani ¢ bases,
such as al IBJI'%/h Pagn: @éh)%/gfat %cﬁar%Fa?’er@ argl&%{a}ﬁé g?'bP'Pna 3’6{:8%5 '%g%%ési um
al kaling earth rasetsd)zpssal ts, ammonium salts, alkylammoniumsalts containing
1-6 carbon atonms or di Ikyla iu al t conta|n|n916carbon atons in
each al kyl OQPd’tﬁ‘Brmaoﬁ?d' "E?"P’é’ﬁ%%%'}ﬁ‘ﬁ{e? lts containing 1-6 carbon atoms in
ea_(:ht al I%I Tgr oup, V\/nelnka corr}alczundl of this | nvention cgnt ? tnrs] gn aci dIdC

noi ety. e rng_a al kenyl , al cl ude _bo r an and
Strai gt “chain arbeslten Seradei st qal thPipe PanoBanE Hip itoRIEy

i sopropyl , =&s; mnte;xlampteeratcemtwd)pionivi lagtic, cifid, tartara: sugdidoefumaricemblgic, vi nyI
?SSI Egﬁp;' Eﬁal%ﬁepna%glél}/c, A Plllc al &tﬁﬂgllcr ng/'dgb bﬁfc arhgdro'%g)l?rﬁn%l EHJ)%%ﬂoné hﬁﬁ’nc{myen
subst i t uentsulfurg, udlﬂBth.aftﬁ;SDMIGll mﬁbthal_‘anéisuli@n@, vbeyzenegyionigi f lqmneswfqmyd,, 2,2
e 5 s A A o TR B
hal ogen i ndm\(ﬁjé@ tpootainsea basid ooiaty, $aligomencdiscalg fogaedth dronTiveganiy andr y|
means phenyl, éln.@ad%{%?y' 8u<9f a- QR‘QPH@(AI salPr %rerég(é’rqplé @oa’ﬁﬁbeﬁﬁﬁum or

heterocycllc Ings 1 nclu furan, ophene, pyrrole, isopyrrole,
pyr azol1§, mﬁ@éwm)ea'kﬁkn%lszﬁr@ fﬁﬁ“@'hlséﬁ% ARG | éa'tsr s@ikﬁ%’aﬂ@”'uﬁkaﬁfﬁﬁe 30

thiazol e, 'c%ﬁfam.ﬁg@b%mbﬁé%e.aukwmmm%é@é édn’i&ﬁih@ﬂ -SIEDBE Mofrs in
oxat hi azol e, tetrazole, pyran, pyridine, pyridazine, pyrimdine, pyra2| ne,

triazine, ¢R&?iaHY gf%épataﬁfjéE?'hﬂamﬂp”@%ﬁ'b?zFQ{‘éa'“'ﬂg 16 REap P AN €E8Nt hat
the het er ocygd hfoupl Weerl & chbMp@ihd oftthis ARBREYH cortaihdama&die moiety.

20 The terms alkyl, alkenyl, and alkynyl include both branched and straight chain
moieties. Examples include methyl, ethyl, propyl, butyl, isopropyl, sec-butyl, tert-butyl,
vinyl, allyl, acetylene, 1-methyl vinyl, and the like. When alkyl or alkenyl moieties are
substituted, they may typically be mono-, di-, tri- or per-substituted. Examples for a
halogen substituent include 1-bromo vinyl, 1-fluoro vinyl, 1,2-diflucro vinyl, 2,2-

25  difluorovinyl, 1,2,2-trifluorovinyl, 1,2-dibromo ethane, 1,2 difluoro ethane, 1-fluoro-2-
bromo ethane, CF,CF3, CF,CF,CF3, and the like. The term halogen includes bromine,

chlorine, 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,
30 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.



-5 WD 03/ 050095 PCT/ US02/ 38513 O the conpounds of this invention, it is
preferred that the conmpound of forrmula | has the structure RRa F HO N\
1\ RR MooxoR®as R3 RI | | 5 wherein R, is al kenyl of pRT/USoZmBd3050 at ons;
wherein the al kenyl noiety is optionally substituted wth hydroxyl, -CN,
hal ogen, trifluoroal kyl of 1-6 carbon atons, trifluoroal koxy of 1-6 carbon
atons, -COR5, -CO2R5, -NO2, CONRS5R6, NRS5R6 or N(R5)COR6; 10 R2 and R2a are
each, independently, hydrogen, hydroxyl, hal ogen, al kyl of 1-6 carbon
atoms, al koxy of 1-4 carbon atons, al kenyl of 2-7 carbon atons, al kynyl of
2-7 carbon at or, thel drhptin@a! dfYthisOinvéntnC & ROPrefd-RIMB thalthd IcbipBahP Rk koXy
of 1-6 carbon atons; wherein the alkyl, al kenyl, or al kynyl npDieties are
opti onal | yformwetsl}b%atfmw hydroxyl, -CN, hal ogen, trifluoroalkyl of 1-6
carbon atons, 15 trifluoroal koxy of 1-6 carbon atonms, -COR5, -CO2R5, -NO2,
CONRSR6, NRSR6 or N(R5)COR6; R3,/™@nd R3a are eafh, independently,

hydr ogen, al kyl of 1- ¢ 7 carbon atons, al kynyl
of 2-7 carbon atons, hal og§n, atons, trifluoroalkyl
of 1-6 carbon atons, OR, OHat ons; wherein the
al kyl , al kenyl, or al kynyl ubstituted wth

hydr oxyl, -CN, hal ogen, tri ons, trifluoroal koxy
of 1-6 carbon atons, -COR5, -(02R5, -NO2, CONRS5R6, NR5 or N(R5) COR6; R5,
R6 are each, independently hydrogen, alkyl of 1-Rs car bon at ons, aryl of
6-10 carbon atonms; 25 X is ORS. or II\|R7;

5

uor odl kox 6 carb
|rmi et i

wherein

R, is alkeny! of 2-7 carbon atoms; wherein the alkenyl moiety is optionally substituted

with hydroxyl, -CN, halogen, trifluoroalkyl of 1-6 carbon atoms, trifluoroalkoxy
of 1-6 carbon atoms, -CORs, -CO;Rs, -NO,, CONRsRg, NRsRs or N(R5)CORs;

10 R, and Ry, are each, independently, hydrogen, hydroxyl, halogen, alkyl of 1-6 carbon

atoms, alkoxy of 1-4 carbon atoms, alkenyl of 2-7 carbon atoms, alkyny! of 2-7
carbon atoms, trifluoroalkyl 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, trifluoroalkyl of 1-6 carbon atoms,
15 trifluoroalkoxy of 1-6 carbon atoms, -CORs, -CO.Rs, -NO,, CONRsRs, NRsRs
or N(R5)CORg;
R3, and R4, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, alkenyl 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
20 atoms; wherein the alkyl, alkenyl, or alkynyl 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)CORs;
Rs, Rg are each, independently hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10
carbon atoms;
25 Xis O, S,or NRy;
R; is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -COR;, -CO,Rs
or -SO,Rs;



R7 is hydrogen, alkyl of 1-6 carbon atons, aryl of 6-10 carbon atons,
-COR5, -Q02R5 or -SO2R5i -6 WD 03/050095 PCT/ US02/ 38513 or a

phar macewoO®abioporaccept abl e salt thereof. It is nore prefecradgoyssais X is 0,
and still nore preferred that Xis 0, and R, is alkenyl of 2-3 carbon
atons, which is optionally substituted with hydroxyl, -CN, 5 hal ogen,
trifluoroal kyl of 1-6 carbon atons, trifluoroal koxy of 1-6 carbon atons,

- COR5, -(Q02R5, -NO2, CONR5R6, NR5R6 or $R5)CCR6 As used in accordance
with this pn@@h@ﬂ@ﬁEUWh@yaeﬁmﬂwmﬁ%mi@Bﬁ@ " Wwith respect to providing a
conpound or substance covered by this invention, neans either directly 10
adm ni stering such a conpound or substance, or adnlnrsterrng a prodrug,

derivative, or Aramse praferedihat XfisOmapd stiloes preferraghibahX i, ?WeRcdﬁnpound
bst t t t
The’torm - ERPLE 23 babofims WiaCE LRudBRDI ARG hih Dl o0

measur ed byalogsa, triflnencelkyihef 116bEagfon] (oBrse dtifluaddalkoxyi of At cadpos athans, 3 fol d

different bgppe e@OEﬁaslqg(Fj,n%Fﬂjﬁ %Pw%&hg@%&aﬁ ER(3 is at |east about 10

times greater ’han i t f'n a standard
phar macol ogr cal test pr ocedure t hat neasures the bi ndi ng affi ni ti es to ERa

and ER(3. i s _preferred t. ER( 3 eI ve i gand ..\M

bi ndi ng af f| ni t?stuge ﬁt%cd%éﬁncegvrtﬁﬁhrﬁ&vlegg%r}, oloith E(?g't%mrges é’rrga %C(r?t? han
its bindi ngprca/ﬁdrmmatcpnmouERar sulbbstarscenmovergay inf this dentivat meahe eflRfrisetlyect | ve
Irgand | in Wy Y e times
gr eat erwt hzfrcr1 @}ﬁ%‘m g?ﬁé\"!'{&y&t%‘%%ﬂgg?loﬁgrﬁ}sn"#%tre ﬁrﬁh%%%p Pd%ggat?g hat the
ER(3 sel ealanelog |vgmdeiII§0mfchaJefé¢Qﬁw aptouot anitie rmompoandnot solpﬁmrtce withims used
in accordapcep Wit h this invention, the term "non-uterotrophic" nmeans
producing an Increase in wet uterine weight in a standard pharnacol ogi cal

t est procedure of | ess than about 50% of the uterine weight increase

observed for 17¢ ?@‘;ﬁﬁer'dgrh: Oﬁc%fc%'n?ﬁ%rfﬁuﬁlsd%@nt%fn Hd %erﬁﬁtl%lis’&%relle?ﬂfe ligand"

17a- et hi nyl - e sane rocedure eterred that the
i ncreasd® | mesps thdtdhe berdmgrajfrmtyvﬁablmd:aeuteelstw IlGa(aerBa@e w0l S PhPadstitald it

observed for est rad Cg ferr Er%e ipcrea
uterine weiyAPt P9 hﬁ@ 3 g’é dﬁ% eny /“@P ‘Hst%rJ'g@dje%OoERgef Ahdi ol .
It i's nost |edt eaiut e tiRdds F@té}owﬂ 666 0bingiRGi GffiRi; 3toS EIRRC A Ve dtargrpd Wi | |
not increase wet uterine WO 03/ 050095 PCT/ USO2/ 38513

pharmacological test procedure that measures the binding affinities to ERa and ER.

It is preferred that the ERP selective ligand will have a binding affinity to ERp that is at

20 least about 20 times greater than its binding affinity to ERa. It is more preferred that
the ERp selective ligand will have a binding affinity to ER[ that is at least about 50
times greater than its binding affinity to ERa. It is further preferred that the ER(

selective ligand is non-uterotrophic and non-mammotrophic.

25 As used in accordance with this invention, the term "non-uterotrophic” means
producing an increase in wet uterine weight in a standard pharmacological test
procedure of less than about 50% of the uterine weight increase observed for a
maximally efficacious dose of 173-estradiol or 17a-ethinyl-17B-estradiol in the same
procedure. It is preferred that the increase in wet uterine weight will be less than

30 about 25% of that observed for estradiol, and more preferred that the increase in wet
uterine weight will be less than about 10% of that observed for estradiol. It is most

preferred that the non-uterotrophic ERB selective ligand will not increase wet uterine



wei ght significantly (p > 0.05) conpared with a control that is devoid of
uterotrophic activity (e.g. vehicle). As used in accordance with this

i nvent i orwotoB®s@es m " non- manmot r ophi ¢* 5 neans produci ngpam/usnysssase i n
casein kinase Il nmRNA in a standard pharmacol ogical test procedure of |ess
t han about 50% of the casein kinase Il nMRNA increase observed for a
maxi mal |y efficaci ous dose of 1713-estradiol or 1l7a-ethinyl- 1713-estradi ol
in the same procedure. It is preferred that the increase casein kinase |
MRNA wi | | w@lghé§mfi¢antlyamt0-f§>3wwafeﬁ’aw'ﬂbBst"@mf@blthabns deypidAdiwerotraphic mor e
preferred 1Q:;}ifqs ot éhiigcrease in casein kinase Il nRNA will be less than
about 10% of that = observed for estradiol. It is nost preferred that the
non- mammot r ophi ¢ ERP selective ligand will not increase casein kinase |

MRNA si gni fi cantdsy uédd T QclStiaf@RaA adlisWinbéntdn, GO tEM "hdrRahnsieypaicd of
manmot r gphi ¢ acti vi vehicle). 15 This 1nvention also provides the

ty (e.g. |
use of a EREAS| GP(E?‘?[{%‘ | i PanBceass hE 15a8smdinaseo!l i RRNG tNod ot diriti s,

i nf | ammat ofhahRaglogitiab 836 frocéd\ffe @N 8RN Slsius 50M0sfehe padein Kibhsy Il ynRNAle ERP
selective ligands are useful in the treatnent or_inhibition of rheunatoid

arthritis, EEeasEaPRerYed; ©or §rmaypRlly PESPERYDHATH PR/ P-ERERLS! Sint Te-@ihE¥ase,
ul cerative 1%léshh§ml m#{s@ﬁ%nﬁbm@om iE'pf?efefr&fi Bt trRLRce8sd Edstin Rhase Il

ul cerative proctitis. invention further provides for the use of an

ERP sel ect iRNAwihhel less thanealiqubgSrof thalrebsetved doy entradiol \garimarg reefededsi on;

or treahi NGhArthbNALRLEd N9 chiRtkifiRBBYENRRACRI A 1ds8 thah tdMoas §0RI 6f Hat
surgi cal procedures. It is E.r eferred that the ERP selective ligand is

non- ut er ot obgenved sarestiadold o ;p_mf@r__reCQEhaT H@ m%@éwwtres@e ERP seirctive _
prepar at i Ofygghy \‘}v@%‘?%%%‘géié?ﬁ kinBEe 11 RIS GIgRR SR (0 9%.68) dBRpaf QIR &1 @l |y
obt ai ned or “can be prepared by standard procCedures ~described in the

| i t er at ur e.congohNmtiSdepsirhafamanmotieniic 3eiyitg (e.grvehid)her aspect, this
invention relates to a process for the preparation of a conpound of the

i nvention conprising one of the following: a) reacting a conpound of
formul 45R2a HO Wris\ppentrp ajso provides the use of a ERP selective ligand in the treatment

or inhibition of arthritis, inflammatory bowel disease, and endometriosis. More
particularly, the ERpB 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
20 invention further provides for the use of an ER[P 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 ERP selective ligand is

non-uterotrophic and non-mammotrophic.

25 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.



5 wherein Rl, R2, R2a and X are as defined above with a conpound of fornula
F OOCH Y R3a R3 wherein R3 and R3a are as defined above and Y is
hal ogen, wQld3/05008d koxy of 1 to 6 carbon atons; 10 or b) eomwWSIYISIPB a

compound of formula Il as defined above to a pharmaceutically acceptable
salt thereof; or c¢) resolving an isoneric m xture of conpounds of formula
Il to isolate an 15 enantioner of a conpound of forrmula Il or a

pharmaceutically acceptable salt thereof. The compounds of the present
i nvention may foP 2BBRBRHAEPSSE thiE dpEnEen RIS 4P APrEersStiRetieATERARTIRN St het i ¢

Schenes (| c¥irpblind 8 HOIRRBAEHENpriBR/ ddeb iSlsvingchene | oCH3 O C Q
OCH3 0 N Et3N NH CH3 + CH3O OCH CH Cl 3 CH3 22 OCH3 2 3 Pyridine.

HO O OH 200 C SOC12 HO~ NH CH3OOCH3 O4 5 OH In Schene I,

comrer ci al lay avaedaibha dbnipotih@sifoanilhi ne 1 was treated with 5 commercially
avai |l abl e benzoyl chloride 2 in the presence of triethylam ne to produce
a

2
HOW NH,
I ~N
Ro—
/

|
H
5 R
wherein R;, Rz, R,, and X are as defined above with a compound of formula

0

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

10 or
b) converting a compound of formula Il as defined above to a pharmaceutically
' acceptable salt thereof;
or
c) resolving an isomeric mixture of compounds of formula Il to isolate an

15  enantiomer of a compound of formula 1l 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)



am de 3. The required benzoyl chloride 2 was al so prepared from
commercially available benzoic acid 4 upon refluxing wth thionyl

chl ori de.wAmwBd®s03s was converted to the phenolic benzoxazelCe/Soupssn
treatment with pyridine hydrochloride at high tenperature (200 C). 10 -10
WO 03/ 050095 PCT/ US02/ 38513 Schene Il CH O NO2 Br2, NaOAc NO2 Ra CH O NH2
3 CH3BON 3 --~ 6 OHACOHOHEtOAc OH Br Br 78 OC R2 Rl 641 CCH3 Rz2
9 0v) 2y ( CH3ORL ONH p-toluenesul fonic acid CH2C 2, pyrldl ne CH3 0
p-xyl ene, 158ckemel R2 =H, F, CH3, CF3) BrO | OCH3 10 R qJ RZ RZ N
BBr3 N CH3CO RHO i O ~\J R CH2CI2 Br 11 OCH3 Br 12 4 gf’n Schene
1, comercially avail abl e ni tqilo @renol 6 was brom natcgd ] |/ NaQAc in
acetic acid to produce brono-phghol 7. Catalytic hydro nof ¢ wth

Ra-Ni in EtOAc af Wti,ani | i ne\§. Coupgi,ng of 8 wi bqpzoy!l chloride 9
(comrer ci alCh;Gx bl e, or +prie ed i.Lom_Lh(t 1925 pyndi ng benzoic acid
I 3 encectpfzc}pzyrl di nel &r-#i am de-ester 10.
3
3

and thionyl chlo OOH}, the p
Conversion of 10 toq CH30 ZOCH3
Pyridine . HCI
Oy, -OH 200 °C
SOCI
| A HO—— S \f
& Z=0 I
CH;O OCH; OH
4 5

In Scheme |, commercially available dimethoxy aniline 1 was treated with
5 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 thiony! chloride. Amide 3 was converted
to the phenolic benzoxazole 5 upon treatment with pyridine hydrochloride at high
temperature (200 °C).
10

-10 -



10 benzoxazol e 11 was acconplished under acidic conditions
(p-toluenesulfonic acid) at high tenperature (150C). Denethylation of 11
wi t h bor owmotosiokmesri de in di chl or omet hane afforded the pheowohiso2/ssanzoxazol e

12. - 11 WD 03/050095 PCT/ US02/38513 Schene Il NH2 O OH CH3O CH + Boric
acid, NOCH 3 Br p-xylene, 150 CCH3OCOR 8 CH30 13 (R=H, F) Br 14 BBr3
NOHHOO SCR CH2CI2 Br 15 In Schene IIl, aniline 8 was converted to

benzoxazol e 14 upon treatnent with 5 benzoic acid 13 and boric acid in

p- xyl ene at Sehgmedbnperature (150C). Denethylation of 14 with boron
tribromde in dichloronethane produced the phenolic benzoxazole 15. Schene
IV OCH3 OCH3 OCH3 HNO3 N2 H2, Ra-Ni NH2 Br 4 CH3CO2H Br | Et OAc Br OCH3

OCH3 OCH3 16 _17_18 0Cd R 9 CHIORL Simlar to Schene Il --CH)::): N OH
O R HOd pyrldI BIOLRE,, Radid ~NO2 o i O H,
CHO I ———cHo— | ,.CHOT OH
OH  AcOH OH EtOAc
6 Br Br
7 8
Oy, Cl Rz R
VA
& R, 9 @) S OCH;4
CHO R, A NH p-toluenesulfonic acid
> CH3O'—|_/ 5 o
CH,Cl,, pyridine o) p-xylene, 150 °C

_ Br N
(R4, Ry =H, F, CH3, CF3) O%\(: OCH;
~

10
R
2 R,
R R
— CH O_'\ N\>__<;:\\ ’ BBr3 » HO TN N\>__C\ ’
NN \ [7~R4 " "0 \ [7~R,
OCH CH,Cl,
OH
Br 11 3 Br 12
5 In Scheme I1l, commercially available nitro-phenol 6 was brominated with

Br./NaOAc in acetic acid to produce bromo-phenol 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

10 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 -



10 (R1, R2 =H, F, CH3, CF3) 19 In Schene IV, nitration of 16 with nitric

acid in acetic acid produced 17, which was reduced with hydrogen in the

presence wb oRasibs t o afford aniline 18. Aniline 18 -12 WPCOA/SOLHBYH

PCT/ US02/ 38513 was converted to benzoxazole 19 in a simlar manner as

described in Schene I, with the exenption that the denethylation step was

acconplished with pyridine hydrochloride at high tenperature (200 C. 5

Scheme VRONR2 R0\ NR2 (:::c J R MsC(CHs)2Sidd ~ O10 1 Br

i m dazol e, DvAScl®@mR BI= H or CH3OR (R = H Br 21 OR3 20 R3 = Me3C(CH3) 2Si,

Ac20, DVAP, CH2C12 (R = H) CH3CO, 1) Tributyl (R4)tin, p-xyl ene (R4 =

vi nyl, allyl, etc) or ﬁ) Ro.B(GH) 2 (R5 = Ph, furyl, etc) or R6- ZnCl (R6
propyl cl\é/clop NHa¢ c),| [P(o-tolyl)3]2PdCl 2 or [PPhS] 4Pd(0) R30 RO

\~ - R +QJ RBoriRacid4d OR3 22 s d@H:dOS R =
H, or CHB (R3 = H48%% of > CH3o—
Br X p-xylene, 150
g OO R (ropp
13 14
BB ~x~N_ //~\ _OH
= 7R
CH,Cl, O
Br 15

In Scheme lll, 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
OCHj OCHj OCHs
HNO,, NO, H,, Ra-Ni NH,
——— -
—_—
Br CH,;CO,H Br EtOAC Br
OCHjz OCHj, OCH;
16
17 18
O Cl

o
CHO R, Similar to Scheme Il HO:@E OH

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

in Scheme 1V, 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-



BBr3 orBu4NF pyridine.HC HO (R3 = Me3C(CH3)2Si) (R=CHs) | NR2Z CR, O
R6, R5, R4 CH 24 -13 WD 03/050095 PCT/ US02/38513 1In Schene V, the
hydr oxyl wooespsoaf benzoxazol e 20 were protected either agcrhsonsdsyd et hers
21 (R3 = Me3C(CH3)2Si) with tert-butyldinmethylsilyl chloride/imdazol e/ 4-
di met hyl am nopyridine in N, N-di nethyl formam de, or as the esters 21 (R3 =
CH3CO wth acetic anhydri de/ 4-di net hyl am nopyri di ne in dichl or onet hane.
Benzoxazol es 20 5 and 21 were coupled with a variety of tin reagents (i.e.,
tri butyl (viwaglopnierted tobiepeexarolal 19yin prgimilartrpanner gk deseribedin SEemeBr Wit ¢
aci ds or zie SihiibA e fhat NtHe GiRRRAR %%()a wagaucegangneh@_at WithStp%l[idin@-
di chl orobi s(tri-o-tolyl phosphine)pdlladiun(ll) or tetrakis(triphenyl
phosphi ne) peosaiptdg ahhigh temperatuie{@00 ok uene, t et rahydr of ur an,
di mret hoxymet hane or 1, 2-di net hoxyet hane, with the presence of a base
(i.e.NagCO3) 10 for the boronic acid coupling reaction, at tenperatures in
the range of 20 Csigend®y C, to produce benzoxazol es 22 and 23.
Deprotection of the silyl ethers of 22 (R3 = Me3C(CH3)2Si) with
hydr of | uori c ajg& (48 Wt.% in water) or tetrabutyl amoni um fl uoride

e :

X

produced benzo ¢ A5 Baponification of RO(R3 = CH3CO Ryith

pot assi um car bongt\e T N\di e prm&éﬁl-lgbﬁi(blxazoll .N\Be zpkazole 23 (R =
CH3) was denet hyl i t N |porBn t+-brem-de—im di met\h Ror pyridine
hydr ochl ori de aBr hi gh tern) %ture inidazaly, DMAL f ard benR,zloxaQégl e 24. -14 WO
03/ 050095 PCT/ USB B8SLSH:5Chene MR A-HBuLi, THF, RO RO &' N @Rph(CH3) NCHO
or Etl N~--~>-CC4g G[or CNCO2Et or acetone ) OOR RR; = Me;C(CH5),Si,

Ac,0, DMAP, CH,Cl, (R=H) 4}  CH,CO,

1) Tributyl(Ry)tin, p-xylene,

(R4 = vinyl, allyl, etc) or

2) Rs-B(OH),

(Rs = Ph, furyl, etc) or

3) Rg-ZnCl

(Rg = propyl, cyclopentyl, etc),
[P(o-tolyl);],PdCl, or [PPh3],Pd(0)

Y
R3O N _ R2

RO R: LG

(L% i

Z~0 23\ 7Ry Re, Rs, R4 OR;
R6, R5, R4 OR cho3 22
R= H, or CH3 (R3 - CH3CO) 48% HF
or

BBr; or BuyNF

pyridine .HCI HO R (R3 = Me3C(CH3),Si)

(R = CHS) H X '\J\>_<::\ 2

Re» Rs, Ry OH
24

-13-



24 25 = R =CH3, Me3(CH3)2Si R2 CHO, Et, COREt, C(CH3)2CH pyridine.Hd OH
BBr3 (R=CH3) [R2 =C(CH3)2 | or Bu4NF [R = Me3(CH3)2Sil HO HQD: N R
O OH CH3 W@ 0BasiyOH 26 H2, Pd-C R2 = CHO, COREt, Et, C(EeHmaaBssHO N R O
OH H3C CH3 28 In Schene VI, benzoxazole 24 was treated with n-butyllithium
at low tenperatures (-78 C) followed by the addition of an el ectrophile
(i.e. CNCO2Et, 5 Ph(CH3)NCHO Etl, etc) to produce conpound 25.
Deprotection of 25 with boron tribronide (R = CH3) or tetrabutyl ammoni um
fluoride (R = MbBE(ImMBs ¥Sthe hytraxwbegraurhehbanzaxariole 26WpR protedted aiiheras

CH2CH3, %fjﬁq‘uers-la'ie(i?t hﬂé&?(ﬁHQLﬁP\hm tef tgfdlme@(moﬂ'&nd@ﬁfﬁld%&%ed with

pyrldlne ori de erature roduc
1- met hyl - v.dmthﬂewmmﬂweemzw -d'mth&éfamam'eﬁ @fawwevﬁ%t?fsrﬁé (RaptCHGP) or ded

Eﬂgol Solg O@Xt'h a’t@ﬁé QBh |der4305m¥‘9y|9§{lr€b‘§>99&ﬁe RETIChISRAHIREES BSEloRaRIAS o CH3O R

5 and 21 were coupled with a variety of tin reagents (i.e., tributyl(vinyltin,
tributyl(allyltin, tributyl(2-furyl)tin, boronic acids or zinc chlorides in the presence of a
palladium catalyst [i.e. dichlorobis(tri-o-tolylphosphine)palladium(ll) or
tetrakis(triphenylphosphine)palladium(0)] in p-xylene, toluene, tetrahydrofuran,
dimethoxymethane or 1,2-dimethoxyethane, with the presence of a base (i.e.Na,CO,)

10  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.

15  Saponification of 22 (R; = CH;CO) with potassium carbonate in dioxane produced

benzoxazole 24. Benzoxazole 23 (R = CHs) was demethylated with boron tribromide

in dichloromethane or pyridine hydrochloride at high temperature (200 °C) to afford
benzoxazole 24.

-14 -



CHO OCH3 MeOH O OCH3 29 OH 30 BBr3, CH2CI2 1 h BBr3, CH2CI2 18h HO N R
HONR OOHOOH OHd31 Br 32 KCN 18-C6 DW HO~ N- RL OOH CN 33
I n Schenmew®loB/psmoeduct i on of the benzoxazole 29 with sodi urcipasetissdrd de i n
met hanol produced al cohol 30. Treatnent of 30 with boron tribromde in
CH2Cl 2 for 1 5 hour furnished benzoxazol e 31, while prolonged (18 hours)
treatnment afforded brom de 32. Brom de 32 was converted to acetonitrile 33
upon treatnment with potassium cyani de and 18-crown-6 ether in

N, N- di met hyl f Scheme ¥&. -16 WO 03/ 050095 PCT/ US02/ 38513 Schenme VIII ROl N
\ ~~RL 1::: uUNHONR o0>CC}-~\ 3 QH Br 35 OCH O (R =H, CH3) (R = CH3)
CN 36 1) an£0\|)2 Pd[P(Ph3)]4 (RBULEHIF £ 2) BBr3oCuBr, MeONa Br DVF HO N

- R- [>l >_<:< Ph(CH3)NCHO or Etl [>;E >_<:<R1

OR or CNCO,Et or acetone

R, = CHO, Et, CO,Et,

R= CH3, Me3(CH3)ZSi C(CH3)20H
idine.HCI
pyndine BBr; (R = CHj3)
[R, = C(CH3),0H] or

Bu,NF
[R = Me3(CH3)2SI]

HO
~rN = Ri HO
Q;FO*@OH @;[2*@;
CHy 27 R,

H,, Pd-C R, = CHO, CO,Et,
Et, C(CH3),0OH
HO
DEEcH
Z 0 “~OH
CHs

In Scheme VI, benzoxazole 24 was treated with n-butyllithium at low
temperatures (-78 °C) followed by the addition of an electrophile (i.e. CNCO,Et,
5 Ph(CH3NCHO, Etl, etc) to produce compound 25. Deprotection of 25 with boron
tribromide (R = CHj) or tetrabutylammonium fluoride (R = Me3;C(CH3).Si) afforded
benzoxazole 26 [R = CHO, CO,Et, CH,CH3, C(CH,),OH].
The tertiary alcohol 25 (R = C(CH3;)OH) was treated with pyridine
hydrochloride at high temperature (200 °C) to produce 1-methyl-vinyl benzoxazole 27.
10  Reduction of 27 with H, / Pd-C afforded the isopropyl analog 28.

-15-



(R=H 0) OH OCH3 HOIl NR1 N-bronpsuccinimde 38 01 OH CH3CN Br OCH3 HO
NR 37 O Br OHOCH3 39 In Schenme VIII, brono-benzoxazole 35 (R = CH3)
was firstworeasmwes with copper(l) cyanide in DVF to produ®eTiuse2/38513
corresponding aryl-nitrile, which upon 5 treatnment with boron tribrom de
af f orded benzoxazol e 36. Benzoxazole 36 was al so prepared froma second
synthetic Route, where the brono-benzoxazole 35 was treated with zinc
cyanide in the presence of a palladiumcatalyst [i.e.

tetraki s(tri phdyopemieddbhi ne) pal | adi un{ O] to afford the correspondi ng
aryl-nitrile, which upon denethylation with boron tribrom de produced
benzoxazol e 36H,00 Benzoxazol e 35 (R=H wascg@at ed wnth copper (1)

brom de, and fre ep Ryodi um NBBRgXi de” i
met hoxy- benzoxaz ishation of 37 “with IHI— i nide in
acetonitrile affo ed he noﬁ)r(hﬂg) benweexnazol e ] ) and the

di br onobenzoxazoCEH®B9 (pi.nor product). -17 WD 03A050095 PCT/ US02/ 38513

St andar d phar macol ogi caF“t est procedures are Hy avd | abl e to determne
the activity profile of a gi vésBie&t nd. The fol |owing briefly
summari zes several representatile test-procedures and| mBBi,NCHyBGE data for
representative conpounds of the i ntion. Al assays| exg8@pt the
radi ol i gand binding assay, can be#used to detect 5 estyogen receptor

agoni st or antagcm])st activity of conpounds. lpcgeneral, estrogen recept or

agoni st activity | yre obnparing the achi\iiN of Reonpound to a
reference estrogen tradiol, 17(x-ethji , \e@riadl ol ,
estrone, diethyls | eror—e ©M. Est rogen re orOant O8 acti vi ty

is generally neasu ed by o treating the test conpound with the reference
estrogen and conpa I'r\g t he result to 10 that obtBi ned ®th the reference
estrogen al one. Standard pharnmacol ogi cal test procedures. for SERVsE are

al so provided in US Patents 4,418,068 and 5, 998, 402 106

DMF

O N R,
RE T
CN 33

In Scheme VH, reduction of the benzoxazole 29 with sodium borohydride in

methanol produced alcohol 30. Treatment of 30 with boron tribromide in CH,CI, for 1

5 hour furnished benzoxazole 31, while prolonged (18 hours) treatment afforded
bromide 32. Bromide 32 was converted to acetonitrile 33 upon treatment with

potassium cyanide and 18-crown-6 ether in N,N-dimethylformamide.
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whi ch are hereby incorporated by reference. Evaluation of binding
affinities to ERa and ER13 15 Representative exanples of the invention were
eval uat edwbap/osdoes r ability to conpete with 173-estradi olpcrarsobsssins ERa and
ER3 in a conventional radioligand binding assay. This test procedure

provi des the methodol ogy for one to determne the relative binding
affinities for the ERa or ER3 recptors. The procedure used is briefly
descri bed bel ow. 20 Preparation of receptor extracts for characterization
of binding sel®heme VIII The |igand bindi ng domains, conveniently defined
here as all sequence downstream of the DNA binding domain, were obtained
by PCR usi ng |1 Iength cDNA s tenpl ates and primers that cont ai ned

appropriate n s ub bg | e nt aj 1 the
appropriate read %‘r?@@eﬁ(pre @ a)&{{t ai ned am no
aci ds 25 M50- V595 of Ohuman H4 engB aI Ney 32 9 (1986)]

and M214- (630 of Blnunar?’ R3 [ Oga g Bi och jcal & Bi ophyS| cal
Resear ch CommufRcaHi &tly) 243: 122- 6('§I9 Hurman” ER33Gas cl oned into

pET15b (Novagen, Madison W) as a Ncol - BarrHI fragment bearing a Cterm nal
Fl ag tag. Human [ERa was gl a n_ eXcept that an N-term nal
H s tag was added. Th s@ ﬁihe)é 0) [ID hiﬁﬂ cts used were verified

by conpl et e sequenci ng oj pRt.h strands. BL21(DE3) cells were used to
express the human prot ei ns 'F'ypi cally a 10 nL overnight culture was used
to inoculate a 1 L culture of LB nedium containi ng 10 g/m - of

anpici I 1in. After GuBsuM&ONA overnight at 37 C, s added to a final
-18 WD 03/ 050095 P®7 US02/ 38513 concentrati on of 1on
proceeded at 25Q f{Rr=@R)hours. Cells were harvested rl‘t t| on (1500
X g) , and the pellets washed wth and resuspended i m. o

Tris-d (pH 7.4)Y 150 rrMNaCI Cells were |ysed by pa@ﬂ tw ce through a

French presHO RO p ified by centB$fugat| on 5 at
12,000 x g forim Mg:\ &H&ESEW%‘Q@% s/0C. Eval uation of extracts
H-ebtra

for specific ( mctmq >NDul becco’' s phosphgie buffered saline

(G bco, 1x finalg éﬁgcent rati on) suppl emented wthpyp EDTA was u&(éad as
@ g*/ i @- ssay,

t he assay buffer §Ietl m ze the anount of receptor [
[3H] -17(3-estradi ol (New Engl and Nuclear; final c

p.M 10 diethlystilbestrol and 100 L of various dildUtions o the E. O I|

| ysate were added to each well of a high binding mask@&Hsi crotiter pl at e
(EG&G Wal I ac). The final assay 39

In Scheme VHI, bromo-benzoxazole 35 (R = CHj) was first treated with

copper(l) cyanide in DMF to produce the corresponding aryl-nitrile, which upon

5 treatment with boron tribromide afforded benzoxazole 36. Benzoxazole 36 was also
prepared from a second synthetic Route, where the bromo-benzoxazole 35 was
treated with zinc cyanide in the presence of a palladium catalyst [i.e.
tetrakis(triphenylphosphine)palladium(0)] to afford the corresponding aryl-nitrile,
which upon demethylation with boron tribromide produced benzoxazole 36.

10 Benzoxazole 35 (R = H) was treated with copper (l) bromide, and freshly prepared
sodium methoxide in DMF to produce methoxy-benzoxazole 37. Bromination of 37

with N-bromosuccinimide in acetonitrile afforded the monobromo benzoxazole 38

(major product) and the dibromobenzoxazole 39 (minor product).
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vol ume was 120 L and the concentration of DMSO was <_ 1% After incubation
at roomtenperature for 5-18 hours, unbound material was aspirated and the
pl ate wasbedosdose tinmes with approxi mately 300 pL of asgay/usui/sssiz After
washi ng, 135 pL 15 of scintillation cocktail (Optiphase Superm x, EGG
Wal l ac) was added to the wells, and the plate was sealed and agitated for
at least 5 mnutes to mx scintillant wwth residual wash buffer. Bound
radi oactivity was evaluated by liquid scintillation counting EGXG Wl | ac
M crobeta Pl us) Stexdaet phemacaiogicalgtesherodedures ere tfadi emailableeiot antermine
preparatio omggz@ e

further op'ltﬁllémgc;laelcfp %'%wggﬁ%nga\t?e?]ntgﬁ)% he 'l § %é fO% ingcﬂru@gy S&lr?'?lgﬁée?ﬁé gaé\?ﬁl

usi ng vari @@@e@ﬁntalweé@g pmceﬁh@Sra@ééms@ﬂpr%ﬁataé@r GAresANtatiYARFOMRMINKS Af

di lution f e ﬁ@&hlohe%‘ﬁ@s%ys%%é%i el raBio@d BRI adsay, dﬁh‘&-ﬁuée'&%'d@@@t of

unl abel Led 17(3-estradi ol was 2-4 nM Ligand bi ndi ng npetition test
proceduPe. EPELYErCERRRIANAGONE I anﬁQOr‘&F petivity of 56'1'19%0552 eia 9eRemBlysStragk t he

final concegddptdriagbnief addVRPid Mehdifed b dbMPadishe aasty of the Yombb@i to a

di lutions of each test corrpound were used as an unl abel |l ed conpetitor for
[ 3H] - 17( 3- &8ferangf ol estpggncala-g, d7Bestradiols ortyeaiting 17Rreyiddicho ubH PE: t est ed

S Ul t aneoludiQbddteFeIGEsRBGer RentEREnIaESH R IVIIE gBhHaARloafurdtPBEUI o
DPM vs. concent rati on of test COI’T'pOUﬂ dose- response_curve fitti ng, a

four par améedreating tf@dﬁgttqomn%a%w'teﬁhetw&er{ew&r@ff@e%aﬂd gRmegringdhe ssaitiis it
and thegl CoghtW\aistaifled iwied trs reféﬁéaas@aﬁ@garr alohen stanaafmgué%aé@rég@amegg

maxi mum [ 3H] - est radi ol __hi ndi ng af fi ql gg for 552& @d ERR
(as measur dPIRFuTeesiey SEGMs apr é?@rﬂra‘('fj% "é)lcjgrr%g@gtsof { A0P Andne-Pethit

shown i n TaMigh 4rd hereby Iiofarted @9 0RFRenBET/ US02/ 38513 Tabl e 1: ER bi nding
affinities of representative conpounds of the invention Exanple ER- |1C50
(nM ER-a I1C50 (nM 1 140 720 2 963 5110 3 66 1570 4 239 5280 5 59 139
6 39 843 EvaRABARoP&HInding affinities to ERa and ERB

15 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.
20 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
25  Myso-Vses of human ERa [Green, et al., Nature 320: 134-9 (1986)] and My14-Qsgo Of
human ERB [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 ERB except that an N-terminal His tag was added. The sequences of all
30 constructs used were verified by complete sequencing of both strands.
BL21(DE3) cells were used to express the human proteins. Typically a 10 mL
overnight culture was used to inoculate a 1 L culture of LB medium containing 100

pg/mL of ampicillin.  After incubation overnight at 37 °C, IPTG was added to a final
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8 181 2353 9 440 1500 10 105 2040 11 703 >5000 12 49 1227 13 25 190
14 50 902 15 3 82 16 64 1813 17 42 1210 18 16 464 19 157 2765 20 2
155 21 waeeos@ys 1 47 23 3 113 24 6 1217 25 2 227 26PETARM2/38213 4 409
28 25 1036 29 155 803 30 134 3080 31 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
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-C! (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
5 at 12,000 x g for 30 minutes at 4 °C and stored at —70°C. '
Evaluation of extracts for specific fH]—estradioI 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]-17B-estradiol (New England Nuclear; final concentration = 2 nM) + 0.6 uM
10  diethlystilbestrol and 100 pL 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 pL
15  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
20 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 recep;tor preparation was chosen for which the I1Cs, of
unlabelled 173-estradiol was 2-4 nM.
Ligand binding competition test procedure. Test compounds were initially
25  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 [3H]-17[3-estradiol. Typically, a set of compound dilutions would be tested
simultaneously on human ERa and ER(3. The results were plotted as measured DPM
vs. concentration of test compound. For dose-response curve fitting, a four parameter
30 logistic mode!l on the transformed, weighted data was fit and the IC5, was defined as
the concentration of compound decreasing maximum [*H]-estradiol binding by 50%.
Binding affinities for ERa and ERB (as measured by ICs) for representative

examples of the invention are shown in Table (1).
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42 95 9620 43 59 2557 44 13 537 45 84 655 46 59 2638 47 1340 Not
determ ned 48 40 2975 -20 WO 03/050095 PCT/ US02/ 38513 Table 1: ER binding
af fi ni ti e®¥00B/0s@pEsF esent ati ve conmpounds of the invention 49CT0%82/5380 50
399 >5000 51 142 775 52 82 1200 53 166 1870 54 135 809 55 313 1980 56
97 1030 57 366 1340 58 26 1435 59 52 2668 60 64 559 61 93 1180 62 201
>10000 63 1 44 64 3 376 The results obtained in the standard

phar macol ogi ¢ test procedure described 5 above denonstrate that the
conmpounds of this invention bind both subtypes of the estrogen receptor.

The | C50s are gener al fyf-ower-for R . onpounds are
preferentially ER(3 sé%@%ﬂiJgaﬁﬂﬁaﬁagrﬁﬁﬂtfﬁ$§§§¥W?I consi|dered active at
ERa. Conpounds of thils_inventiaon exhi bt g range of gctivity based, at
| east partially, on [th&E3MRecept 6ROV} y |sdReiGwinM)y profiles. Since
the conpounds of the [10 idventilon bi ﬁgFE-(? mifktgﬁ%hnr affinity than
_ 1 atin r

ER-a, they will be us 3 eati-ng-bH 1570

4 239 5280

5 59 139

6 39 843

7 1600 5000

8 181 2353

9 440 1500

10 105 2040

11 703 >5000

12 49 1227

13 25 190

14 50 902

15 3 82

16 64 1813

17 42 1210

18 16 464

19 157 2765

20 2 155

21 3 260

22 1 47

23 3 113

24 6 1217

25 2 227

26 4 474

27 4 409

28 25 1036

29 155 803

30 134 3080

31 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

4 6 411

42 95 9620

43 59 2557

44 13 537

45 84 655

46 59 2638

A7 1340 Not determined

48 40 2975
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inhibiting diseases than can be nodulated via ER- (3. Additionally,
l'igand conplex is unique and thus its interaction wth
conpounds of thPeTiusUESES1DN Wi | |

each receptor

vari ous cwoegusmvory proteins is
di splay different and unpredictable activities

context. For exanple,

to behave as an estrogen receptor agonist while in other tissues,
Conmpounds with such activity have sonetines

estrogen receptor ant
been referred to as
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dependi ng
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mamral di sease states

estrogen deficiency (fn

an excess of estroge

conmpounds of this inv

receptor agonists on

ant agoni sts on the ot

conpounds can be ant

exhi biting estrogen

Endocri nol ogy 140: 80
Sel ective Agoni st Ant

ISsued These ca@gpounds,| howes@o, act| as estrogen
t he Bbone, |cardi oMascul arf, an@/&entral nervous
tissbe sellective8hature |of thH&8@ congounds, -21 WO
513 53hey lare us®bul inltreati®® or inhibiting in a
or 84ndrdn dsociated with an
-p—cBY taiAl-tissy $ steh—1as ”U Q o gar di ovascul ar) or
. n57he tit-ef-ts—HE ety —o I n addition,
entiggal sphaveys e potrentiaf 350 behjave as estrogen 5
ONE EgCEpPLOr type; Wi t € [Delmaviggg as gstrogen receptor
her. gfror exanpl €g41 1 hag beensgenonstir at ed t hat
agoneze the actiom of 1/(3-estigadi ol |via ERR while
receﬁtor algoni st20act| Vi tly vae‘rOOGIRa [Sun, et at.,

5 Recept or

armacol ogi cal l y

distinct estrogenic activity within this series of conpounds Regul ation of

net al | ot hi onein 1|1
upregul ate netal] ot hi

onein |1

cells as descri

MRNA Estrogens acting through ER(3 but not ERa can
NRNA | evel s i n Saos-

ed by

Harris [Endocri Adedg§ulttaptaiged;ingihs St"’l@a(dzBbﬂrﬂaco'ﬂﬁ'§d13§t9°’?‘?%’h’fec fescripedt

proceduse GhovdBehRAGANE thatithd coepbliids 6 B inbéntiod Bind bewesliviyped e ané bed
bel ow (ERE reporter test procedure) to generate a selectivity profile for

conmpounds GEUOERNS TEERRION | ohhg sleeSaield RDetRYY 3lpst)for ekl frglicating these

represent atd,
Regul ation o
regul ati on ERa.

partially, on their receptor affinity selectivity profiles.

10

oﬁﬁ’d’@f?r‘é’kﬁ

Compounds of this mventlon quI exhlblt a range of activity based, at Ieast

I onel n-l

a0Ss- 2

cells

éfngntuéﬁﬁERB‘é%@ch\%‘h s stm?‘éfPe %ﬂl J@mo%ré@act.va a..bl e 2
Conmpound Fol

Since the compounds of the

invention bind ER-B with higher affinity than ER-a, they will be useful in treating or

inhibiting diseases than can be modulated via ER-B. Additionally, since each receptor

ligand complex is unique and thus its interaction with various coregulatory proteins 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

15

estrogen receptor antagonist.

compound to behave as an estrogen receptor agonist while in other tissues, an

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.
20

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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Example 12 9.6 Exanple 14 12.4 Exanple 13 9.7 20 Eval uation of test
conpound using an ERE-reporter test procedure in MCF-7 breast cancer cells
St ock solwbioansnoes test compounds (usually 0.1 M are prepardso2/sssDVsO and
then diluted 10 to 100-fold with DVSO to make working solutions of 1 or 10
mM The 25 DVSO stocks are stored at either 4C (0.1 M or -20C (< 0.1 M.
MCF-7 cells are passaged twce a week with growth nedium[D MEM F- 12 nedi um
containing 10% (v/v) heat-inactivated fetal bovine serum 1% (v/v)

Peni ci | | i n4yr aist esafidi in, treatidg 21 rinibiting, in RERamMal Hireage [states P SYRATPMas ned i n
vented fl a%ﬁcr@éreauéd 6}555%8;01§t8§%t%3/e%§o/@eﬁ dedicR-Pdh gé@QQ%SéDU@I/SU&Qgé 38513

hum di fied air 1 ncubator rior to treatnment, the cells are pl at ed
with growt wonﬁ@ap@rmoa@scz@rbgoareemeé% fESStragendindbe wigris gr meawnasnglanfskubat ed

at 37 C ovef giditdn, cEH@oGﬁ‘ds' F tRiS %kﬁﬁ&\%lﬁﬂhé@ thé Tth’enﬂél t8 bekavdi dshest@géd vel |

of a 1:10 dilution of adenovirus 5-E | uci ferase in experinental
medi um PphdPraPiaTeAIPRIEE £D MY FfeqeLptOf5txﬁ>§dM@H¢ cBRiaYINgi R§ $9I5R9EN/ (Rreptor

heat - i nact ianefopRer 6@ #e §{h"ef PFed ek&hple, gk eeh edemiBnsiStet that) compounds
Penicillin-Streptonycin, glutaivax-1, 1 nmM sodium pyruvate]. The wells

are then wE3RekE @ﬁt?@omzmh&wtlpnd?f Hbnestiadiohia ERWIHG exhibling estrogen cel | s
are treat %9 (Pcf gg%(n 5@& )«’} ifh %5% '&aaqetnescrﬁ.ov@yﬂ/ot 9@@6@3199@ jth 150

| /wel |l of ve or conpound t lute
1000-fol d |Srucb ER$MA i(Retragen ch@pteé eifetive AgPNis! Aslagerish) @gthdy Preddesc®ipounds

i s dongpat n receptor
agoni s? Om) aﬁhg&l’@ irgisﬁg%tijeg{r}]@%\né?ﬁ]adg?ltly Wnﬁ/lﬁ'tig?%éérgsg? rf gﬁ'ﬁg?@?’gmo estrogen
receptor antagoni st node). Each 96 well plate also includes a vehicle
control gr qagyuffliod ¥ M{e}é“mmapﬁi,m estrogen receptor agonist 15 control
group (either or -estradiol). Dose-response experinents are
performed in eit Relfogens aégmg Bg@lﬂhr%%léﬂluéﬂoh§8ﬁl@ﬂ uprrauite swtaligtigneinel ept or
ant agoni st mARASEVAE iR e&we&%nb@dlw%m CS[Eﬁ&@c?mBrogwﬂQ 45%68210" 5

M From these dose- response curves, val ues, respectively,

are geri8r at(@e01)irhResyligdromhis test ﬁfoéa@ﬂetcﬁéé’ﬁr@'ﬁb'@do‘ﬁ'ﬁ‘ EsHitnier® the fteshs " 3 x

10"5 M | O -ol8cd(RO dedQivbd Meldw @ERE 2EpsrRnaeatt pratédiie) RSg@ier@std geativitpcept or

ant agoni st control .
g profile for compounds of this invention (see also WO 00/37681). Data for

representative compounds of the invention are shown in Table (2).

Table 2: Regulation of metallothionein-Ii
mRNA in Saos-2 cells

Compound Fold regulation
Example 12 9.6
Example 14 12.4
Example 13 9.7

20

Evaluation of test compound using an ERE-reporter test procedure in MCF-7 breast

cancer cells
Stock solutions of test compounds (usually 0.1 M) are prepared in DMSO and
then diluted 10 to 100-fold with DMSO to make working solutions of 1 or 10 mM. The

25 DMSO stocks are stored at either 4°C (0.1 M) or —20°C (< 0.1M). MCF-7 cells are
passaged twice a week with growth medium [D-MEM/F-12 medium containing 10%
(v/v) 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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After treatment, the cells are |ysed on a shaker for 15 min with 25 pl/well
of 1X <cell culture lysis reagent (Pronega Corporation). The cell |ysates
(20 1) arwoososmosf erred to a 96 well |um nonmeter plate, amrdTiusci/sssimse
activity is nmeasured in a McroLumat LB 96 P | um noneter (EG & G Berthol d)
using 100 I/well of luciferase 25 substrate (Promega Corporation). Prior to
the injection of substrate, a 1 second background neasurenent is made for

each well. Following the injection of substrate, luciferase activity is
nmeasur ed f bemidifiegeaibingdbater. ePng day peentedrerimait, theneells arapiaied with gievter r ed

fromthe | WdARRE I i d wusin
the JMP so tvvzlare %%A%é(lpﬁe;}ltsweﬁtug??gpﬁeﬁgﬁ%%gé%%e%%fétcm %gﬁfground 1930

readi ng from t h@hewesll$ eradgdectedifur2henat 37 AC wile I50wdiwellzafd | HOdigtereOfri nes

t he nmean s .at | on . | 1G] R € data are
tr ansr o med By A8 &1 RS o n Brof T FEUIR onerkfod 50 A4Sk 62

down- web ghtmeditem cantaipingg! A% 4viv) heatrindclivedeghastoabsisipperhietal bpviso fenar. d% s - 23

VO 03/ 05002@y&%ﬁi%ﬁ%§ﬁ?mcmﬁ%m R .01 g sB&i%HﬁE;?D&QQJ. afigs Welight ed

data for o nett's he conmpound treatnents are
conpar ed t @re lfeenvehshddeonaenwitin] 150 gd udf texperimennte! mediunpgEinalisctbptastis @goni st

node, or the It e pgen_recept or ,adani sk, cont Lol -~ nM
1705 eot r adealep hoy e SEet POTLioReass e “aPkBhmrar Wi gao WERH busviad 131
si ngl e dosd<elp®r viveDMSO)f ot ltempounmb it isr dibuterbrrt 10@&-€did Sntar experignenfal cant | y
differggt fromthe appropriate control (p<0.05), then the results are
report ad"% lgn'percent relative to the 17(3-estradiol control [i.e.,

((compound - velnitidl escesmmingodf) tebtladqndpaesitis éslidohe atardinigié desesehit gl\ tizadris r ol ) )
x 100]. The JMP software is also used to determ ne the ECH0 and/ or, | C50
Val ues 1 ol ROR. (Fea wosaos BSTtRIBotsh 918 Cpean waih o i 7P

ut er ot r ophiegtragibli VECy0; Ustfogkh ORbéstoahtagohigt Gfiode).t eEhcic @BpaeNdistanalbe
measured according to the follow nﬁ st andard phar macol ogi cal test

pr ocedur es .inghdgs e vehicla corfes! gapyny (0. UPMSQlgangagis egifoagh e FCeRiPrafAndisbawl ey
rats ar t & i Tagoni jde Ir&sdoht 0 a
casei n-@asﬁ@?e@bpi?gﬁlﬁri{eg? '?\A%F?IshglKgE%e&g%élgva? edré.e rCh dgflte%gerﬁg&orﬁin%éé 21 the
rats are dosgarmedipRithantbeestrooed "_teﬁem?aa@!ﬂ*ﬁtr@y‘ﬁlo![?%t@@@tf?%ﬂt‘@ﬂa"(‘@%‘@

g/ rat/ day) ,msRslonCRTRE LBRhpBIinds\ik cCiherea S rbNE@ DRV Bl aG6M theddBRise- TO

assess estrogen receptor antagoni st activi t?_/, conpounds are_ coadm ni stered
with 17a- etreshepse tuyeasEEs0pad 1¢D vajues, respectively, are generated. The final well

in each treatment group contains 5 ul of 3 x 10° M ICI-182,780 (10° M final
20 concentration) as an estrogen receptor antagonist control.

After treatment, the cells are lysed on a shaker for 15 min with 25 pl/weli of 1X
cell culture lysis reagent (Promega Corporation). The cell lysates (20 pl) are
transferred to a 96 well luminometer plate, and luciferase activity is measured in a
MicroLumat LB 96 P luminometer (EG & G Berthold) using 100 pl/well of luciferase

25 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

30 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

-23-



20 g/rat/day). There are six rats/group and they are euthanized

approxi mately 24 hours after the last injection by CO2 asphyxi ation and
pneunot hovexs/oidnes i are renoved and wei ghed after trimm rgraAsswessat ed f at
and expressing any internal fluid. A tissue sanple can also be snap frozen
for analysis of gene expression (e.g. conplenent factor 3 nRNA). Results
obt ai ned fromrepresentative conpounds of the invention 25 are shown in
Table (3). Table 3: Evaluation of selected conpounds in a rat uterotroph| c

Test Proced§Pe to anelyze thedranstormer gind weighted dai i mae-vamANGNACDenDatt's,

1 7a-ethin tést)%7Th§%Bﬁ1ggbﬁH tr@affentd ale &nPared td the¥eHiBb %oﬂ@ol(r@ﬁm(sruﬁtthe

17a- et hi nyl estradiol 0.06 /rat Exanp é} rat 30.3
1.5 Exanplest rqg_err PasePteRt 790n'817ao®t 19 Ah8 PPsilive. estepggn fSCQPtOfes%g a'g? S‘P”t@ 06
[rat -24 V%%Q@QQ%1ﬁgétl‘é%%)(vﬁ%tro@ﬁ%&bﬁr'aﬂ?agﬁﬁlbgrl%dé.ngér th® ARy Nd
SEM Exanple 24 (2ng/ra rat) + )

17a- et hﬁny|sm91ier Qoseewppnrr@ng if thet goaenaynd Grecggmrrtarﬁs%rﬁrm%c@f@aaﬂy diffgreni
7a-ethin ’fr%ﬁ'\ tr?egéﬁﬁgbr@ite QoRfol (b 03P4hgn the ﬂesu@@@?e%o?t@d (3n@ié 'k dend 9. 2
0.7 Exanple 20 (2ng/rat) + 17a-ethinyl, 17R- estradiol 0.06 /rat

Exanpl e 21 relaw@/ tosthy 178- @traqlovcorms@hfrﬁr d(cemnopng - vebipiercoriral)ét Hi-estradior R
93.9 5.9 VcEﬁ{réladvéP\'iclé) gﬁrc{lf)%@uﬁf]ocﬁféuuﬁp?sof@sw@ A¥o LEBREYI GEtefmiBe dRYS Of

age) 129 SvE mce are obtained from Taconic and provided unrestricted
access to &Fasepier Kzeealugs &N PanoRANRANJose-ISHIPHES CuNBS-wat er . On day 22,
23, 24,gnd 25 the mce are dosed subcutaneously

Evaluation of uterotrophic activity

Uterotrophic activity 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
15 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-173-estradiol (0.06 pg/rat/day), test compound or
vehicle (50% DMSO/50% Dulbecco’s PBS). To assess estrogen receptor antagonist
activity, compounds are coadministered with 17a-ethinyl-17p3-estradiol (0.06
20 ug/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
25 are shown in Table (3).

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

mean uterine weight (mg)
Compound + SEM

Vehicle 21.4 +1.59
17a~-ethinyl,17B-estradiol (0.06pg/rat) 85.5 + 3.1
Example 12 (2mg/rat) + 17a-ethinyl,173- 60.2+4.0
estradiol (0.06pg/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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5 with conmpound or vehicle (corn oil).

are

asphyxi atwor3as®#9s pneunot hor ax.
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results (Table (4)) were obtained for
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Example 20 (2mg/rat) + 17a-ethinyl,173- 959+55
estradiol (0.06ug/rat)
Example 21 (2mg/rat) 38.8+1.7
Example 21 (2mg/rat) + 17a- ethlnyl 17B- 93.9+569

estradiol (0.06pg/rat)

There are six mce/group and they
I njection by CO2

are renoved and wei goedsat/sssn3
expressing any internal
representative conpounds fromthe
10 Table 4: Evaluation of selected conpounds in a nouse
uterotrophi c_Test Procedure.

oW ng

kg)
24

| 50m

le 20
0
[k 42.9

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.
with compound or vehicle (corn oil).

On day 22, 23, 24 and 25 the mice are dosed subcutaneously
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.

10

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+05
17B-estradiol (50mg/kg) 41929
Example 24 (50mg/kg) 10.7 + 0.9
Vehicle 9.6+0.4
17B-estradiol (60mg/kg) 40.0+2.0
Example 34 (50mg/kg) 10.3+0.7
Vehicle 94+04
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5 3 or 4 rats/cage in a room on a 12/12 (light/dark) schedule and provided with food
(Purina 5K96C rat chow) and water ad libitum. Treatment for all studies begin 1 day
after arrival and rats are dosed 7 days per week as indicated for 6 weeks. A group of
age matched sham operated rats not receiving any treatment serve as an intact,
estrogen replete control group for each study.
10 All test compounds are prepared in a vehicle of 50% DMSO (JT Baker,
Phillipsburg, NJ) / 1x Dulbecco’s phosphate saline (GibcoBRL, Grand Island, NY) at
defined concentrations so that the treatment volume is 0.1 mL/100 g body weight.
17B-estradiol is dissolved in corn oil (20 pg/mL) and delivered subcutaneously, 0.1
mb/rat. All dosages are adjusted at three week intervals according to group mean
15  body weight measurements, and given subcutaneously.

Five weeks after the initiation of treatment and one week prior to the
termination of the study, each rat is evaluated for bone mineral density (BMD). The
total and trabecular density of the proximal tibia are evaluated in anesthetized rats

using an XCT-960M (pQCT,; Stratec Medizintechnik, Pforzheim, Germany). The
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1 mmthick, has a voxel (three dinensional pixel) size of 0.140 nm and
consists of 145 projections through the slice. After the pQCT scan is
conpl et edyvotobesdiopmage i s di splayed on the nonitor. A 15 regrasonsssint er est
including the tibia but excluding the fibula is outlined. The soft tissue
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remei ning bone (total density) is reported in ng/cnB. The outer 55% of the
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kit. Stati 2bird ansdrtapedbiopt @‘Hyllfsffﬁfiﬂe with thmankigipinhpy2Y° @ngle anpdrthe keee wi t h

comounds. SIS0, B PR PR (e MBI B e R B T

Tabl e 5: Ewvatngaticular tsf the @perturerad the p@@ siTihg platfarmds aditsted sodrat thaidistal aft er
adm ni strat Earbf%esr@rjnﬁrcérgﬂtr%oﬂﬂ& $nBoflt @t.bf&venﬁwsm Rage Aper al

Trabecul ar Bone Conpound Densit mean neral Density mF;/ cnB SEM (nean
ng/ cnB  SEipengimiat peous Figws9 ruqmrmleegste g0 mm argl a line teégku e PP 20mm; at

639. 491014 A&t%r 415@ s@&;t @é’w 9§ d.s'fﬁsa@ealcﬁ] g bR s p%&ﬂna‘iﬁend%ﬁ%&%a 1§ 9.04
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P )5 projections through the s}lce y

After the pQCT scan is completed, the image is displayed on the monitor. A

15  region of interest including the tibia but excluding the fibula is outlined. The soft tissue
is mathematically removed using an iterative algorithm. The density of the remaining
bone (total density) is reported in mg/cm®. 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/cm’.

20 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

25 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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Porcine aortas are obtained froman abattoir, washed, transported in
chilled PBS, and aortic endothelial cells are harvested. To harvest the
cells, thwoimabsmwgdstal 5 vessels of the aorta are tied ofPCTarsd2/ssses end of
the aorta clanped. Fresh, sterile filtered, 0.2% coll agenase (Sigma Type |)
Is placed in the vessel and the other end of the vessel then clanped to
forma closed system The aorta is incubated at 37 C for 15-20 m nutes,
after which the coll agenase solution is collected and centrifuged for 5

m nut es at 2000eble §. ERaluationaifbene minesaisieapiten thenovariettonfizediaioaftes i al cel |
cul ture 10 medi um coadnitstiaion df seRotRd careppunds of thiemyertion s F12 nedi a

suppl enented with charcoal stri ppeJOFEBﬁoog%'neth‘>erTlIﬁbE{OS Bope gl|ut ani ne
(4mM), penicifl lin- sEp@pewid/cin ( 1p00RERAILY (';'DG@% ) Mingryj&lensifwy ciin
(759/ M), seeded in 100mm petri dj stingpa i t ed (aeagalemnt 5HCOR2. Aft er
20 minutes, the cells are rinsed ith PBS and fresh ned@EMh added, this was
repeat ed agai|n_at 24 Nebicke. The ce| | sS48A%t 44.24nf ||ueR$3.86 ttdB.48pprioxi mat el y
1 week. The endotingksieddislédhgratir e | oud3ond ¥ 14d4d t W ca53.28 wedlo3and, when
confluent, trlypsExarzgd 2antorageged pt 81456 +r@d7 0. |Celd2impdi @bed |oxi dati on

of 12.5 g/ nL [[DLExam@kR2aWeohmg/RgPr OFeesb1.4p 1 he.opr esengen 8] +ifagaconpound to
be eval uated (5 BRarhQE 26 (T6HERgAT B’ 525585 §§F A€ OFPEFITE60S | t he

percent i nhi i EhYd) gt mgas t 42 1BARS

(thi obarbiturfc E%gg@fli glsgggmﬁ}g El)ve sub&{ aArtfgez) ‘aﬁrett H?’gg:sa)négl{%s ig of free
al dehydes [ Yagi rme—15—212-6 1976)] —28—WH5103/ 050095
PCT/ US02/ 38513 Fecep f tHat

phar macol ogi clal k%%nai;%ffﬂgﬂ Thi 5 t%gsqg%\?8§'§§ure cgt‘tegg u@eg(? tq eval uate
t he estrogeni e—or—anttrestrogenic—activity of conpounds—fromthis invention
[ Shughrue, et al., Endocrinology 138: 5476- 5484 (1997)]. Data for

r epr esent atév\éﬁ;aﬁé’ﬁ“af’d tf&ldgﬁt lg;yl nvention are shown in Table 5 (6). Table
6. Effect of represe rrpounds of the invention on regul ati on of

progest er one nRNPRreine taﬁéawaa)pbtamedrfm @h abadoiravaghedl tracenapied ria chilled

Progest er Orgd %%Déd?ﬁc @%el|ﬁall9é79/alfeg)1a%§‘tbhr al'djﬁ‘ér’i/ést tﬁ‘@@é\ls ﬁ\te‘iﬁfé}costé@h' cle
22.0 10.1 Exanple 21 110. Exanpl e 12 256. 2
42. 3 5 vessels of the aorta are tled off and one end of the aorta clamped Fresh, sterile

filtered, 0.2% collagenase (Sigma Type |) is placed in the vessel and the other end of
the vessel then clamped to form a closed system. The aorta is incubated at 37 °C for
15-20 minutes, after which the collagenase solution is collected and centrifuged for 5
minutes at 2000 x g. Each pellet is suspended in 7 mL of endothelial cell culture

10  medium consisting of phenol red free DMEM/Ham’s F12 media supplemented 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%CQ,. After 20 minutes, the cells are rinsed
with PBS and fresh medium added, this was repeated again at 24 hours. The cells

15  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 ng/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

20 reactive substances) method for analysis of free aldehydes [Yagi, Biochemical
Medicine 15: 212-6 (1976)).
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Vehicle 189.2 27.2 Exanple 34 511.5 23.7 Exanple 25 447.0 60.7

Exanple 26 467.8 66.7 Exanple 64 431.3 65.6 10 Rat Hot Flush Test
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as norphine-addicted rats are 15 acutely mﬁthdramn fromthe drug usi ng

nal oxone [Nbrchenthaler et aI g It can al so
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PCT/ US02/ 38513 Eval uation of vasonotor function in isolated rat aortic
rings SpradastdBw effacabbrepébntate gmapmsndsiobthdiimiedtich omtegulétign olips: 5 1.
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Example 21 5 +19.3

Example 20 238.6 + 36.3

Example 12 256.2 +42.3

Vehicle 189.2 +27.2

Example 34 511.5+ 23.7

Example 25 447.0 + 60.7

Example 26 467.8 £66.7

Example 64 431.3+65.6

10

15

Rat Hot Flush Test Procedure

The effect of test compounds on hot flushes can be evaluated in a standard

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)].

co-dosing test compound with the reference estrogen.

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 4.63+0.79
17 a-ethinyl,173-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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It can also be used to detect estrogen receptor antagonist activity by

The following data were



suspended in distilled, deionized water with 1% tween-80 by gastric gavage.
Vehicle treated aninmals received an appropriate volune of the vehicle used
in the drwigosiosampd groups. 15 Aninmals are euthani zed by pPCTUSHZISREIRL I ON
and exsangui nation. Thoracic aortae are rapidly renoved and placed in 37 C
physi ol ogi cal solution with the follow ng conposition (nM: Nad (54.7),
KCl (5.0), NaHCOB3 (25.0), Mgd 2 2H20 (2.5), D-glucose (11.8) and Cad 2
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wei ght into groups (n=12-15 m ce per . The aninmals are dgosed with

An=1 m ( gr.ou .
test conpodarended dis diships deipnizsd é‘éalt‘?rd’mhof)(%éWP?%f?@ bytgaptric,gpvRE?-dBNC!e n t he
di et usi ng tRa¥dEsHiIREs #esEiVed di ppRsiviate VINEHE of the vehRleNnisedfn the @rudtrenes unmed
is measured weekly, and the dose adjusted accordingly, based on ani nal

wei ght. Th@R®% used is a Western-style diet (57U5) that is prepared by
Purina1and contaimals Oare0utbhokestsr a0, 2B%tation chraindxmglidatica. Viticadio E.
The aninmals are dosed/fed using this paradigmfor a period of 12 weeks.
Control aniapdae areerapisty reraovedegneérptposdyine3di%: physiolpgicali saluties withvgbeind. At

Sampl 65 bt alis} LaeBRic vk Radh (TR (50F, THCP EPOPROBINE and
then wi t h r(eus) rxylubodd @) ahdBalOdy (Ped)igassaml with 60,-O,, 95%/5% for a final pH of
7.4. The advantitia is removed from the outer surface and the vessel is cut into 2-3
20 mm wide rings. Rings are suspended in a 10 mL tissue bath with one end attached to
the bottom of the bath and the other to a force transducer. A resting tension of 1
gram is placed on the rings. Rings are equilibrated for 1 hour, signals are acquired
and analyzed.
After equilibration, the rings are exposed to increasing concentrations of
25  phenylephrine (10-8 to 104 M) and the tension recorded. Baths are then rinsed 3 times
with fresh buffer. After washout, 200 mM L-NAME is added to the tissue bath and
equilibrated for 30 minutes. The phenylephrine concentration response curve is then

repeated.

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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For the determi nation of plasma |lipids and |ipoproteins, total chol esterol
and triglycerides are determ ned using enzymatic nethods with commercially
avai | abl ewRios®350093 om Boehri nger Mannhei m and Wako Bi ochenPcaitsy2/38513
respectively and anal yzed using 15 the Boehringer Mannheim Hitachii 911
Anal yzer. Separation and quantification of plasma |ipoproteins were
performed using FPLC size fractionation. Briefly, 50-100 nL of serumis
filtered and injected into Superose 12 and Superose 6 colums connected in
seri es andbhevsadell shoedoxaragearands Wer dligwed ifeehaccerdvite deRduAREWRIRT anth®. 15 M

NaQl . Aregginfis GRC Rarfddiged B BSigR infd gMiids. (n=Ph-18nehiddDbeGRUPN Tt ed
using Waters 20 M I | enniumlM Software, and each |ipoprotein fraction is

quant i fi edabynaliulare slogech guithh dest TeIMaOUTHD (08 sesinogen AT Brestadielnailiatg af i e
percent ar m@/dfﬁQN tﬁ@%‘é‘?q}& a Y088 4BSIR rprotB@ K whERS tﬁehgmguﬁtnéf' (fjleat I on

of aortic | erosis, aortas are carefully isolated pl aced in
formal i ® ficgagumad i @aea@srerizwmiw sansé'ﬂ%ﬂ@sq]aqiiuqstpﬁgccmﬂwekyo@%qeér%‘t @f@mab5

| esions ar %,eig(i@nfrhé R4 uHéd! RJa Q/éstaﬁdst;ge ETe@'(fWU'% thakN€ phepared 5y PhkhDanEr | Y

dest ai ned, and then i mged UIZB croscope fitted with a

Sony 3CCD ¢pefains %%r@%%@tf@'m o E6hEsdt23YKG MA@"@oﬁf i Eeﬁr ahimas efs ity

(Nat i onal ha%&mmh}; tAiS Jaifligr T8I0 peRdYd oF 1 N@esi t OBt anitild & fedsher e
guantified en face a the aortic arch a cust mth eshold utility

usj.n
sof tware pd¥esiga-st ﬁ%ld%ﬁ‘dV%Wﬁ%I”Bg‘?%@}o““@O Ai‘BSrFé‘tde?f Sty s ent i s
per f 0][ madI iéﬁlrrﬁah'@akéeéﬁtﬁbﬁlzéw lah@ ﬁléﬁi‘n% bérﬂﬁlb@|df$tanﬁémcﬂhe0tﬁbamfs irbﬂafepﬂh@@i ﬁm
specifica on .t ont aj ne t ort rc romthe

pr oxi mal aé‘é gt "‘f'tﬁé‘ag’?% @‘eEé@hé\ef"Ea br“ﬂﬁ d@%/f éma"%?‘gﬁ’t'oé'dge of the left
subcl avi an art efFgr thdodéteninativer ofspihﬁh@shpnsS chati dipapeteing) tetak ettblexserpleamnde nt

| esi on ol venment ct W|thnth Jdumnal area, .- )

057 090005 S e ¥R SeisTriAed Yol Svete Eﬂ"gg&ﬁthe‘;ﬁﬁ‘éﬁe&%‘%@n?a"a"a&&k'\(g)
Ovari ect omfmedBoeItrmgémMSmheameanbaNakmBtoelubmloalanreSpcaninelyad'dahalazed usize f or

10- mi pgperjo C i ved
prior qg %%%?'&'J ?g\%ng‘h %f %@??IﬁbgH pL aAﬁé uo r?aﬁ&\%a?ﬁﬁfﬁlé I%ﬁ% at
t he ends ofplasaehipapmtainy wers mforreeqhﬁsn@EﬁbﬁtsnzeAraqmrzatlpnoBrlgﬂly éOmeﬁnslhl ft

task in thes Eé’#&hﬁ% f@ér@i%éig;%&ed gﬁ&@gpérb:é@wﬁnasapéreg% e%oru%s%hn@ateao have

access to oné bai exits the arm and
re-enters ftiheergsandalutedaiacomstant, floweﬁecamihﬂ mdlsasim ERddeand G- 65 MdaCl.

revi ousl r ded 10
Phen the aifeay beeady dr rddecnlfy ADE DL BrAHHOL Bte fizp @a%’?f‘.@v@%@% trials

per day0 Milennium™ software, and each lipoprotein fraction is quantified by multiplying the

Total Cholesterol value by the relative percent area of each respective chromatogram
peak.

For the quantification of aortic atherosclerosis, the aortas are carefully isolated

and placed in formalin fixative for 48-72 hours before handling. Atherosclerotic

25 lesions are identified using Oil Red O staining. The vessels are briefly destained, and

then imaged using a Nikon SMU800 microscope fitted with a Sony 3CCD video

camera system in concert with IMAQ Configuration Utility (National Instrument) as the

image capturing software. The lesions are quantified en face along the aortic arch

using a custom threshold utility software package (Coleman Technologies).

30 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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for 3 days. After the last acquisition trial, the aninmals are assigned to
one of the following 4 groups: 1. Negative controls: injected with 10%
DVBQ seswow3nsdosvehi cl e once daily for 6 days (1 ni/kg, PET)USLE3ER13
Positive controls: injected with 1713-estradi ol benzoate for 2 days and
tested 4 days after the second injection (1713-estradiol benzoate at 10
pg/ 0.1 nmL per rat) 3. Estradiol: 1713-estradiol will be injected daily for
6 days (20 fag/ kg, SC) 4. Test conpound: injected daily for 6 days (doses
vary). 20 All injections will begin after testing on the |ast day of

acqu'S't'OrEvaTBﬁor{éﬁéoghmbﬁ%h&ﬁem'ht groups 1, 3, and 4 will take place 2
hours befo nory. The test for working mem)r1y is a
del ayed non- nat @Maﬁgd@@i‘l@dﬁﬁsénf jare (‘MVBBedJPlaﬂlszc’r"ﬁbraH@' a%”@fzei@ 030, or

60 seconds.mifhb&ichdsdh b8cr o¥ &' b@ﬁs’e@ﬂlw@f dé)J%e Anﬁﬁal@céié”\ﬁétéﬂ-@ébri/éé KorioP twhl ch
the rat is placed in the central arena owed to enter one arm a

bef or e. 5A é’@éﬁlﬁﬁi'oar%dl testyige Mo d0Q ME-c2liaHet ?f ‘f"atlef Rlpcpd & ey PRORGT Gﬁ%afrﬂe

II rstl gr hmsle]f\fé@ a'?eggéiﬁfoic?ﬁ\ehﬁtAdq‘éusgm%ﬂ@gw?ﬁhﬁthﬁgﬁﬁh tie $z?cﬁélfﬁrMAh%l2eH§ Qals
ravel e a wa own |1 S secon (0] ors Cl 0S t he e ay
e Liasaomblsbed B alowias HE Sua0kdaye aclss ot balks BT AMAEIKG: docr o

and a thirdh@Qyiphal EXAs ,the'iéﬁ’n qaenecénwsshmbhmamuﬁiammeé\t Omierre(ttt névespense i s
recorded when the animl trayv novel arm ,An

i ncorrect raSSENO4NG Breviougly d@ﬁe‘iﬂaﬂ of ﬁggﬂw?]ﬂ?fm 8%?%} rewén'n]sweagr\gﬁd ei t her
the finrst avhencttordingdl thoode’ddb eatdrrmhovel him.rEaobi anim5| is mivehs taiblsgac layof t he

03/ 050005 LerrPusy asr B Bt Riliin B abe Sl f SbEEG .80 ey 1o

reduce the fefowiggrarpsexperi nent al | y-i nduced pI euri sy in rats can be

eval uated accor @'{‘:‘é%f) p?qs 9@8&?9%@ 1%3/% 5%%9%%9&11% 'épqgl‘ﬁélb%%é’g% aﬂ@ég

1455-63 (2000)]. rotectron agarnst gl utama
cytotoxicity (nelayspt oté&gt 56h) The neur opr ot ecti ve act|V|ty of conmpounds of

test priscedur & darHe soUTaabEC e nER gLl PokBURE S SYESHRTREpCe,
Mol ecul ar Neur oliagh efigr #H setdnd ifjedtbnOQY p-eBiradial berebatatat, 10 pg/0.1 mL per
rat)
3. Estradiol: 17B-estradiol will be injected daily for 6 days (20 pg/kg, SC)
4. Test compound: injected daily for 6 days (doses vary).
20
All injections will begin after testing on the last day of acquisition. The last injection for
groups 1, 3, and 4 will take place 2 hours before testing for working memory.
The test for working memory is a delayed non-matching-to-sample task
(DNMS) utilizing delays of 15, 30, or 60 seconds. This task is a variation of the
25  acquisition task in which the rat is placed in the central arena and allowed to enter one
arm as before. A second arm is opened once the rat traverses 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
30 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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10 Journal of Medicinal Chemstry 44: 110-4 (2001)]. Evaluation in the
Mammary End Bud Test Procedure Estrogens are required for full ductal

el ongat i owoand@sdwpanchi ng of the mammuary ducts, and the s®koTapoBsHs13

devel opnment of | obul o-al veol ar end buds under 15 the influence of
progesterone. In this test procedure, the mammotrophic activity of sel ected
conpounds of the invention was eval uated according to the follow ng
standard pharnacologlcal test_procedure. Twenty-ei ght day old

Spr ague- Da v, rms) were ovariectom zed and rested for

ni ne days. Ani mghg é&ﬂr‘tyﬁtoﬁ@ﬁﬁ@é‘th tords b?ehwrméritzﬂ?hv‘ldiﬁéh ;ﬂ‘e(ﬁllsﬁm f6l a
casei n- based Purrg@ oratory Ro ent t 20 HK96

and al | one§aP R&e© acgorAide o, Ll"@ P heHE96%ad lbea%@f)%?ﬁéoﬂ“gr y for
si x days vvi1t4!35.vserqmdog]_(50% DVSO (JT Baker, Phillipsburg, NJ) / 50% 1x
Dul beccg s Phosphate buffered saline (G bcoBRL), 170-estradiol (0.1 ng/kg)
or testYconpound (20- ng/kg). For the final three days, rats were al so
dosed sub@vamaterusi protettidh guairge glutmaate-ifdidedmytiipkicinOmeuiupratestivn} h  day,

marysed tor caddbmeirmrdReng, SRARRS e PollBR of Ui} MRy Bl h et o
Casei n ki naseanl lin vitidAstandard gphlaayiaedodigal test| prbcem:ré?‘ﬁsrﬁ@Fglutham‘ EyalleRHA was

i sol ated f r|z R { f re

directi ons(&%g%ppg él{ ggl uﬁaga%)%% EPaHN%ﬁ&g qc}d}ﬂ‘s? 7o5- QW:)I F%&#t (aZ;rrbi on),
and cagei n Joumabef Medrmm&hlemwmrl@4rté%‘l)} ed by real -time 30 RT-PCR using
the Tagman Col d procedure (PE Applied Biosystems). A total of 50 ng of RNA

was analyzed in triplicate using casein kinase Il specific primer pair (5
pri mer, AvASRATInHRMamaery ERd BrudrTrﬁst Prac®dmeGATGCACCATGAAG)  and

custom zed rob §M§A gﬁ%ﬁ ?%Fﬁ%ﬁﬁ-r Ki [
MRNA | evel spvvert?sgr% lized to 18s ribosona %%@m%ﬂdﬁ?ﬁcmnﬁr hf\gg% -33
WO 03/ 050095 mRryLREs, 386 1 suhseprentdexelopdantefilohyigpalvaeiasenthbuds wiier

suppl i g9 byhEPEnoeRid 80pBHESYDHhEMaInThiR tedtObrbeeMund] th@%rﬁrﬁotﬁ@ﬁrﬁ‘c gbthvity pd for

representative conpounds of the invention (Table (8) 8: Eval uation
of corrpouncf@'eicr?dacﬁ?'af’ou’\ﬁ‘ﬁnﬂfolﬂr%we@“%é’!‘ﬂ? @!@B‘?‘tﬁd kaqragdénq It° t@)nfﬁmmﬂg nRNAY 1
8S rRNA  meg@dhdarFMharmacological test procedure. Twenty-eight day old Sprague-Dawley rats

(Taconic Farms) were ovariectomized 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, Richmond, IN) and allowed free access to water. Rats were then dosed
subcutaneously for six days with vehicle (50% DMSO (JT Baker, Phillipsburg, NJ) /
50% 1x Dulbecco’s Phosphate buffered saline (GibcoBRL), 173-estradiol (0.1 mg/kg)
or test 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
25 euthanised and a mammary fat pad excised. This fat pad was analyzed for casein
kinase || mRNA as a marker of end bud proliferation. Casein kinase |l 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 mMRNA levels were measured by real-time
30 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-CGGCACTGGTTTCCCTCACATGCT-FAM). Casein

kinase 1l mMRNA levels were normalized to 18s ribosomal RNA contained within each
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Vehicle + 1.61 0.36 Progesterone 30m/k 17(3-estradiol
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1 ng/kg) +
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Evaluation in the HLA Rat Standard Pharmacological Test Procedure for inflammatory

bowel disease
Representative compounds of the invention were evaluated in the HLA rat
10  standard pharmacological test procedure which emulates inflammatory bowel 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
15  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,

for seven days with one of the regimens listed below. There were five rats in each

rats (22-26 weeks old) were dosed subcutaneously once per day

20  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 (). Rats dosed with vehicle continued to
25 have diarrhea throughout the course of the study. Stool quality was improved in rats

treated with Example 24.
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232 331.8 431.6 531.6 63 1.4 3= diarrhea; 2= soft stool;
1=normal stool In Study B, rats (8-10 weeks old) were dosed orally for
twent y- siwodapsooas follows: 5 Vehicle (2% Tween- 80/ 0. 5%Paetusyt/zsshs ul ose)
Exanmple 25 (10 ng/ kg from days 1-14; then increased to 20 ng/ kg at dl15)
Exanmple 34 (10 ng/kg) The follow ng results were obtained (Table (10)) and
show that stool character 10 inproved in all rats treated with
representative conpounds of the invention. Table 10: Eval uation of stool
character of HLArats treated orally with vehicle or representative
conmpounds fr omTehe 9:nExaluatim of wigoleharagier efddLA eats eatedr oup' s |aver age score.
15 Day Vehiclle Exanpl sub®Bitanesnply withgompoynds ferSgdays.1 1 3 1 1125 1 4 1.25
1.25 1.25 5 [2.5 1 75 Valuegeporied ig the groyms ayeragescgre] 75 8 2 75 2 1.5 9 3

1.75 1.5 103 Day [1.25 Vahide75 21(1.5 12 2E¥@nple?d 1.5 13 |2.75 2.25 1.25
14 2.75 2 1.25 152 .75 2 1.25 1613 1.5 1 %%0mg/kg) 1.5 1

1 3 2.8

2 3 2

3 3 1.8

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:
5 ¢ Vehicle (2% Tween-80/0.5% methylcellulose)
¢ Example 25 (10 mg/kg from days 1-14; then increased to 20 mg/kg at d15)
e Example 34 (10 mg/kg)

The following results were obtained (Table (10)) and show that stool character
10 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
representative compounds from the invention. Value reported is the
group’s average score.

15
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 2.75 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 2.75 2 1.25
15 2.75 2 1.25
16 3 1.5 1
17 2.75 1.5 1
18 2.75 1.5 1.25
19 2.75 1.25 1
20 ND ND ND
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18 2.75 1.5 1.25 19 2.75 1.25 1 20 ND ND ND

-35 WO 03/ 050095

PCT/ US02/ 38513 Da Vehicle Exanple 25 Exanple 34 21 ND NDND 22 3 1.251

23 3 1.25v003@%00% 1.25 1 25 3 1.25 1 26
di arrhea; 2= soft stool; 1=normal st ool
were dosed orally once per day for forty-six

3

In Study C,
days with one of the

rats (8-10

1.25 1 ND: NecTdspesssined 3=

weeks ol d)

formulations listed below There were 4 rats in each group and 5 the | ast

dose was admi nistered two hours before euthanasia. Vehicle (2%

Tween- 80/ 0. 5% rret hyl célayl u | osleVehiBeanhpExargdle 250 |nuEkample 8t diays 1-18;
then i ncreased |t 20 %1 kg at d19)ND Exanpl ¥D24 (10 ny/Ng from days 1-24;

t hen i ncreased [ta 20 kg at d25)3 The foll2i ng [resultls were| obt ai ned
(Table (11)) and—show £hat sto cBaratter M| rproved d—vlith-adnini stration
of all the ER(3—sel ect24'e corpounds—Table P St-got sccjreo f+om HLA rats
treated orally w—t—h—veggcl e—of .cﬁgese itatyas—eonpounds—fromt he

i nvention. Val yRp ®fBekEfheqs the group s average score. 15 Day Vehicle
Exanpl e 24 Exanpk @iaitiba; 2% s@t stdol; 2snédfmadtodd 2 3 2.75 3 3 3 2.75 .75 4 3 2.5

2.75 532275 632525 7322525

In Study C, rats (8-10 weeks old) were dosed orally once per day for forty-six

days with one of the formulations listed below. There were 4 rats in each group and

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

10  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.

15
Day Vehicle Example 24 Example 21

1 2.75 2.75 2.75
2 3 2.75 3

3 3 2.75 2.75
4 3 2.5 2.75
5 3 2 2.75
6 3 2.5 2.5
7 3 2.25 25
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 25
13 3 225 25
14 3 2 25
15 3 1.75 25
16 3 1.75 2.5
17 3 1.75 25
18 3 1.75 25
19 3 1.75 2.75
20 3 1.75 25
21 3 1.75 2.75
22 3 1.75 2.5
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8 32.252.75 9322525 103 2.252.75 11 3 2.25 2.5 12 3 1.75 2.5
13 32.252.5 143225 153 1.752.5 16 3 1.75 2.5 17 3 1.75 2.5 18
3 1.75 2.800385@93. 75 2.75 20 3 1.75 2.5 21 3 1.75 2. 75PC2AISB2/185TH 2. 5
-36 WD 03/050095 PCT/ US02/ 38513 Day Vehicle Exanple 24 Exanple 21 23 3
1.752.25 24 32 1.75 25322 262752252 27 31.752 28 3 1.75 2
29 31.52 3027515225 31315225 3231.52 33317515 34

31.751.75 35 31515 36 31.51.75 373 1.25 1.5 38 3 1.75 1.5
Day Vehicle Example 24 Example 21
23 3 1.75 2.25
24 3 2 1.75
25 3 2 2
26 275 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

5 processor (Miles, Inc; West Haven, Connecticut) for paraffin embedding. The

samples were sectioned at 5 um 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

10 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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38260119 0.88 6.13 Exanple 24 50m/k 0.25*#

1.05%# 0.2# 0* 1.5*# Exanple 24 10m/k a 0.81 * 1.63* 0.69* 0.50* 3.6*
Exanmpl e 24 1 m /iftedtin@b tidsue3tord. Bdy B. (86e 4bdve) wiat alsb akemiried dnistalogiealynd

*
study S| gAs sr\\/o%\pr{ Belgwo(TaEE (135)C|both#%<|)r%p<§un%% significantly reduced total disease
score.

Table 13: Histological scoring of disease severity in the colon from animals treated orally
presentative compounds from the invention . Means

+ SD

for 4 weeks with re

Ulceration
(0-2)

Group

Inflammation
(0-3)

Lesion depth
(0-2)

Fibrosis
(0-2)

Total score

Vehicle 1.44 + 0.66

288+ 0.14

1.56 + 0.63

1.06 + 0.32

6.94+ 1.51

Example 25 | 0.44 + 0.24*

1.50 + 0.35*

0.44 + 0.24*

0.31+ 13"

2.69+ 0.52*

Example 34 | 0.75 + 0.46*

1.81 + 0.13*

0.63 + 0.32*

0.31+ 0.32*

350+ 1.10"

* sig < vehicle

Intestinal tissue from Study C (see above) was also examined histologically. As

shown below (Table (14)), Example 24 significantly reduced total disease score. The

scores of Example 21 on all disease parameters, although not statistically significant,

10

were lower than corresponding scores from vehicle-treated rats.

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
Example 21 0.81+ 047 2.06 + 0.43 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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Intestinal tissue from Study B (see above) was al so exam ned

hi stologically. As shown below (Table (13)), both conpounds significantly
reduced twoaB/oslios®ase score. 5 Table 13: Hi stol ogi cal scecrruponsssdi sease
severity in the colon fromanimals treated orally for 4 weeks with re
resentative com pounds fromthe invention . Means SD Lesion depth G oup
U ceration Inflammtion (0-2) Fibrosis Total score (0-2) (0-3) (0-2)
Vehicle 1.44 0.66 2.88 0.14 1.56 0.63 1.06 0.32 6.94 1.51 Exanple 25
0. 44 0. 24%velugtion ip tagmagelsof agholis: 0. 31. 13* 2.69 0.52* Exanple 34 0.75

0.46* 1.81 0.13%ewd k3 as@aﬁ%? agfﬁént-lﬁd&%d a3‘th5193 %n&?"femalél@ wed b, e
Intestinal tissue fromsS nggsee

hi st ol ogi c&FIMP. T3S arg WSWF%@F '@QéBI%a’(dP&‘j )facug(%[aém@@rgq:eéimqsr caheYy
reducefl tOtr@éellvtfbhé%ﬁ}ﬁaﬂalﬂqegltﬁ\etanTtefooalCefmaﬁat@rfacFPFtﬁt”ﬁ‘l e Qécrommbl ||sddi@ﬁﬂ§<ﬁ

par ane a ou n atl st ca sl gni f1 cant ower than

P or FospBnditie: G Gt MRUGAIDG IS Plotact QLR RTRLArITaiseT 1 ESchral BITa i
scoring of mrkeddy irjeltsds irikymaiket be teotalinAf least 032 mabys Ibéfel&tﬁddy theqldryy for 7
weeks with regtﬁgﬁﬁ?&t ative co oungs frgmthe L nvent i Means SD G oup

U ceration 3 A0 PV EIREIZH0 BY AlaRH R GSPRICRIFAIPAI SRS Ues 0" 2y ~( 0- 3)
(0-2) (0-2) Velfireire'sl Ajvard:Gon@etd8(SigmBamindo Oh&icals9St. oui§ MO50s 2. 1

Exanpl e 21 47 06. Q. 5 Q. . anpl e
24 0° . 63 “5B% Janyed ginghs edofl ol pdaingio>t iy Wegtaerhut fBaiioss dust
PCT/ US0Q/ 388i&8 arvdtiedatd.8m nln miveaimoil@hd ®15 amlt manhide enddeatat Lasday of
adj uvant - i rb%g 5'0(?” hritis. Sixty, female, 12 weeks old, Lewis rats are

I Ng

housed accor o standard facility operating procedures. They receive a
standard regi merTheffollaydnd aredexampies eidwoi testtpraeedieesh lahibitiah tét prapeduiet i ed 5

hmnes 5 TR ANASRIAR bR RF G HE FOAT bR SRl

bef ore st udJ@SF négheaalb The animals are randomlzed to four groups, each group containing six

15 rats. Each day, the groups receive vehicle (50% DMSO (JT Baker, Phillipsburg, NJ) /

1x Dulbecco’s phosphate saline (GibcoBRL, Grand Island, NY)) or test compound

(administered subcutaneously). All rats began treatment on Day 1. Data for
representative compounds of the invention are shown in Table (15).

Treatment test procedure: Thirty rats are injected intradermally with 0.1 mL of

20  Freund’'s Adjuvant-Complete at the base of the tail. The animals are randomized to

four groups, each group containing six rats. Each day, the groups receive vehicle

(50% DMSO (JT Baker, Phillipsburg, NJ) / 1x Dulbecco’s phosphate saline

(GibcoBRL, Grand Island, NY)) or test compound (administered subcutaneously). All

rats began treatment on Day 8 after adjuvant injection. Data for representative
25 compounds of the invention are shown in Tables (16), (17) and (18).

Statistical 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 + standard deviation (SD),

30 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 swelling, 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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anest heti zed and ovari ectom zed by standard aseptic surgical techniques.
Freund's Adjuvant-Conplete (Sigma | muno Chemcals, St. Louis, M) is used
t o i nduceweroBlosiobi s, each niL containing 1 ng Mycobact eri urctrutsez/assh»si s
heat 10 killed and dried, 0.85 nL mneral oil and 0.15 nL manni de

nonool eate Lot No. 084H8800. The follow ng are exanples of two test
procedures. Inhibition test procedure: Thirty rats are injected
intradermally with 0.1 nL of Freund's Adjuvant-Conplete at the base of the
tail. The #nythema) ape SWQHG@Wmm?bPEF‘MUﬂ Hid spsllingash mpdgate ewetiagndng si x
15 rats. E QTA.BJG Caihgen 9 PI\gSQ(JT Baker,

Phil i psbu%&berg?{hemha%f e eccV@ Sﬂ )ého%&ﬂgféggrseg%}r% G bcoBRL, Grand

I'sland, NY)) or Atdke ee‘!)ﬁf)th?rﬁc!UdY(tQGrf?ﬁlaé?@Pg‘@n@%(‘!‘(}f‘ uRinglimbsemoved s

began treatjigRtrp8y BRY fited Haid% fbRfferetEBrRARN LAY uh@ta%mmtadﬁc@&mémand
invention are shown in Table (15). Treatnent test rocedure %’Pf{“ rty rats

are inj 8ct @&nheddes deparafiiny HiptPlegis seclignseare sigingd Y—l’lﬁ Hemarvi, ete at
the base ofgdfignih & | Fast BeectititaiBl s are random zed to four groups each
group containing six rats. Each day, the .groups.receive veh 50% DVMSO
(JT Baker, PhilI3g8p @ cofed sp thyt 5 prcugess ngsﬁi dhe drepime (Qﬁ()‘ER,SOBRL,

G and | sl a@!ﬁnowl) YisSue trRsi t@.@ﬁpwmd (sa@nmlnatstjeb@tdsubcwmaourybgapsasﬁ I

rats began, t eat nent vant e
repr esent at"i‘ 9@%6%38@%‘?”0?”% H@”“‘f%/é’m’? @JP8%SW8\A%°‘?D%SF$'BF@§“?%)
(17) and ( 1&rhiv&st eitAlletgyctaipplieal insiuholoag SpedT-013rexd7dy ias gutbed bslo@oncept s
Super ANOVA. (Abacus Concepts, Inc., Berkeley, CA). Al of the paraneters
of interest were subjected to Analysis of Variance with Duncan's new
mul tiple range post hoc testing between groups. Data are expressed
t hr oughout [as nmean standard devi @ategor¢ySD), 30 and differenceSragde e
deened si gnit s@awal linihg gH9. 05. The degree of arthritis severity|is nonitored
daily in ternmas ebchdigef ol Tow ng di sease indices: H ndpaw erythena, hindpaw
swel I'i ng, tfendeceessniaafedfdngntly tiickérsed and novenents and posturel Am 1 nteger
scal e of 0 [T0c3CélIs eriagel, ineregsinhirhyerd tode@ved/ thickene®@ g iRea (0=| nopnal| paw,
1= mld eryt heraent2= nbderate erythenma, 3= severe -39 WO 03/050095
PCT/ US02/ 385138. Celsyantaeged)thigheded walllis piese(O=nor nal _paw, 1=nild swel Bi ng, 2=
noder at e sWel IFibnaplas®@= severe swelling of the hind paw). The maxi mal |score
per day is|l12a. Abcbdrgeend of the study the rats are euthanized{w 6h €02,
hi ndl i nbs 1 embv Edropkabia peeserd pader g dellxed i n 10% buffered fornmalind and the
tarsal joints cdécal aneés afadrenladtissue replaced by fibrous tissue 2
d. Replacement of areolar tissue by fibrous tissue 3
3. Inflammatory cells
a. Occasionally seen, scattered throughout selection
b. Cells present in small numbers in or just under lining cell layer and/or
around blood vessels.
c. Small focal collection of cells may be present
d. Large numbers of cells present in capsule and in or under lining cell layers.
Large foci often seen.
4. Pannus
a. Not detectable
b. Detectable

alo

WIN

- O

15
In addition, articular cartiiage 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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5 enbedded in paraffin. H stologic sections are stained with Hematoxylin
and Eosin or Saffranin O - Fast Green stain. Slides are coded so that the
exan ner we oblosmged to the treatnent groups. Synovial ti #swashy/sssis arsal
joints is evaluated based on synovial hyperplasia, inflammtory cell
infiltration, and pannus formation [Pool e and Coonbs, International 10
Archives of Allergy & Applied I munol ogy 54: 97-113 (1977)] as outlined
bel ow. Category Grade 1. Synovial lining cells a. No ange 0 b. Cells
enl arged, slightly thickenedategaty Cel | s enl ar gedGradecr ease i n numnbers,
moder at el y t hi gkerggilcfdo—vittus—2—present d. Qetts entarged, thickened.
Villlus present[ 33 fordiDrOpiasia a. NO change [U tp Fi bropl asia present
under |ining cglTs, Burfece ikealalityar eas of areolar] tissue feplaced by fibrous
tissue 2 d. Repl ac®ammnbs aad sufaeoiraguldrivssue by fli braus tijssue 3 3.
I nfl ammat ory cel | 3. LleftStatamsitoral dopeseen, scattared 3 hr oughout sel ection 0
b. Cells present_ien Glafisitdradigivied s in or just under 4ining cell |ayer and/or
1 around bl ood_uds€leftgto calcifieshzone f gcal coll ectlion Df el 1's may be present
2 d. Large nunperds Gomplets disoraapizalions | n capsul d-andinor under 1ining cell
| ayers. 3 Lar @-Z.C?fm of +-ef seen 4 Pannus a—mMNet—gdeteg¢table 0 b.
Detectable 1 1 L Normel i O bne i s eval uated

! . | géhyp\é bm L.UI al odal LI I cgc a1|u |9}
usi ng Mankin's st grading system{ gk —et|at., Journal of
Bone & Joi nt Sur‘gwyr%mrwcan volume 537 523-[37 (3971)]] as shown bel ow.
-40 WO 03/ 0500953"F§aTréM$©24t§r&@13
. Normal
Slight reduction
Modest reduction
Severe reduction

e. No dye noted
4. Tidemark integrity

a. Intact
b. Crossed by blood vessels

alo|o|s|

HAIWIN|=O

e (=]

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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Cat egory G ade

1. Structure a. Nornal

O b. Surface irregularity 1

Pannus and surface irregularity 2 d. Cefts to transitional

Cl efts t ovoadiosioszone 4 f.
di sorgani zation 6 2. Cells a. Nornm
Cloning 2 d. Hocellulari
reduction 1
4. Tidemark integrity a,
Eval uati on of |
Vehi cl e Exanpl

9.33 5.83

C.

Mbdest

3 3. Safranin-O staining a. Nornal
reduction 2 d. Severe reduction 3

e.

Clefts to calcified zone 5 Compiratsse2/3ss13
O b. Diffuse h ercellulari

cC.
zone 3 e.
1 c.

0O b. Slight

Node noted 4

Intact 0 b Crossed by blood vessels 1 Table 15:
Dabie 16nfEvatuation ohiowt inflammatien pEkewis ratsbi t i on pr ot ocol Day
24 1 (resmentgmotogolo 00 1. 00 3 4.50 4.50 4/5.50 4.83 5
6 10.5®a8. 16 Vehicle. 6dx@mpie 243| Examples?33 Example 32
1 10.83 11.33 11.33 11.33
2 11.00 11.15 11.15 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 | 1.75+ 0.42 292+ 0.20 1.00 + 0.89 8.25+ 1.57
Example 24 | 1.42 + 0.49* | 0.42 + 0.80* | 1.33+ 0.41* | 0.08+ 0.20* | 3.25+ 1.54*
50mg/kg
* sig < vehicle

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

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 2.50 + 0.32 0 792+ 0.74
Example 24 | 158 + 0.49* | 0.83+ 0.75* | 1.25+ 0.69* 0 367+ 1.86*
50mg/kg
* sig < vehicle
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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 -41 WO 03/050095
PCT/ US02/\869185003Rbl e 16: Eval uation of joint inflammati orCofUShE45$3 r at s:
Treat ment protocol Day Vehicle Exanple 24 Exanple 27 Exanple 32 1 10.83
11.33 11.33 11.33 2 11.00 11.15 11.15 10.83 3 10.83 11.33 11.33 9.33 14
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 Fvahatiam insthegHIA-887 Fateorehof arfhtiiseRenreseptalive QFIRANIS cor i ng

of synovitigs thdlihBRidrAWSA elALAEE iRfthdBIVaASBIALS diBRfArd PRarmatoRICAE Rst
protocol Synovial Fibroplasia Inflamuatory Pannus Total i
procedure which emulates arthritis in humans. The following briefly describes the
5 procedure used and results obtained. Male HLA-B27 rats were obtained from Taconic
and provided unrestricted access to a food (PMI Lab diet 5001) and water. Joint
scores and histology are evaluated as described above for the Lewis rat model of
adjuvant-induced arthritis.
Study 1: Rats (8-10 weeks old) were dosed orally once per day for forty-six
10  days with one of the formulations listed below. There were 4 rats in each group and
the last dose was administered two hours before euthanasia.

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)

15 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 0.75
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 2.5 - 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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G oup Structure (0-3) Cells (0-1) Synovitis Score (0-3) 0-3 (0-10) Vehicle
2.58 0.38 1.75 0.42 2.92 0.20 1.00 0.89 8.25 1.57 Exanmple 24 1.42
0.49* 0.42008080%5 1.33 0.41 * 0.08 0.20* 3.25 1 .54* BOmUSK2/38583 g <
vehicl e Table 18: Histological scoring of cartilage change (Mankin scores)
inthe tarsal joints of Lewis rats (nmean SD : Treatnent protocol
Cartilage Cartilage Cells Saffranin-Q Tidemark Total G oup Structure
(0-3) Fast Geen Integrity Mankin Score (0-6) Staining (0-1) (0-14) (0-4)
Vehi cl e 2. 83 [ Tables2® Egaluaticeofjoisichistologp from7&Stody 10, 74 Exanple 24 {58
0.49* 0.83 (. 76ompoarsl (). HBtovilis Sc@? (meaBE’SD)5DMankin*scoieg(meanehBR) ¢ 5 - 42
WO 03/ 050095 |PCTMeBiBR/ 38513 Evaradsttizae in thel HLA- B2G.7Rat1.0odel of
arthritis. Represeniep4ve conpoundr+@f3*t he i nvention 3wrel &val uated in the
HLA-B27 rat st apdmigle Pharmacol oggQqal o.y§st  progedure W €b.enul at es
arthritis in mg’gaas,eh,é@epkqjmow ng briefly describes the S procedyire used
and results gbtgjgnegs h,d\@pQ -B27 rats were obtained from Taconi c|and
provi ded unresStTl ct ed access to a food (PM Lab diet 5001) and water. Joint

scores and hi sf,a 29)RA$ 3-8 AcdRS BRE) %r@@é&feﬂ'd?@l@ @b%tj 8k dafewltevhé of at
nodel of adj uvant-| nduced arthritis. E/? %8 10 WFeks ol d; wer e
'H&{i’&h\ﬂfq S

dosed or al I'}¢ BRulatiens IipigA belows Jhete ‘%‘F"? 4 P asf fgse w

formul ati oréan{.mgté@d te|heuts b'af&é@umhgs.é rats in each group and the |ast
dose was adm ni stered two before eut hanasia. Vehicle (2%

Tween- 80/ 0. 598 mMehilec@lq EW%%‘E?O/%(&WF’H'CE Hulose) ng/ kg from days 1-18; then

increased to 20 gy@fmk@ @3(1611%« frgmmgq 4 tHehQndrahdea thromgiRy &t dr534; then
i ncreased to 20 ng/kg t q_ The followi ng results were obtained for

representative &EAp (18fma/k@ i nvention (Tables (19) and (20)).

14

The following results were obtained for representative compounds of the invention

(Table (21)).
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 2.5 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 3.75 0.5
16 4.5 3 0.5
17 3.5 2.75 0.25
18 3.75 2 0.75
19 5.5 1.5 1
22 3.25 1.25 1
23 6.5 2.5 1.75
24 6.5 2 1.75
25 6.25 2 2
26 7 1.75 3

10
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Tabl e 19: Evaluation of joint inflamuation from Study 1 Day Vehicle
Exanpl e 24 Exanple 21 29 2.5 1.50.75 306 0.51.75 315 0.51.25 32
6.75 1.25w0.03550033 8 2 1 34 8 2.25 1.25 35 8 2 2.25 36P6TAISAY3%51337 7.5
24 386.52.751.5 397.52.251.5 40 7.51.75 2.25 41 6.5 2 2.25 42
6.52.51.5 43 6 4.75 1.25 44 6.75 3 1 45 5.5 2.75 2.5 46 6 3.25 2 -43
WO 03/ 050095 PCT/ US02/ 38513 Table 20: Evaluation of joint histology from
Stud 1. Conpound Synovitis score (nmean SD) Mankin score (nmean SD)
Vehicle 7.75 2.6 6.75 1.0 Exanple 24 3.17 0.3* 3.5 1.8** Exanple 21
6.1 0.75 £vgluatiominin yivg modglsiefcaecinagereigis)7  ** sig < vehicle, p< 0.05

Study 2: Rats (8hiOapmgkes @o@po‘ﬁﬁ&@ d?oﬁﬁ’éj iVedlioy thOfredtWaR YinBibix wtpasW th
one of the forrmulations |isted below There were 4 rats in each group and

the | ast ddedignarciesrmyresreifiedisaidernsan §et%ﬁ|6?’t§dé’mﬁﬁﬁﬁﬁr§|pé‘a”'ﬂaco\'ﬁ%ﬂ'ﬁ%l e (2%
Tween- 8@/ 0.t686 greéduvtesethbt! kRS Radily available in the literature, and include the following

two procedures.

Breast cancer. Athymic nu/nu (nude) mice are obtained ovariectomized from
Charles River Laboratories (Wilmington, MA). One day prior to tumor cell injection,
animals are implanted with time-release pellets containing 0.36-1.7 mg 173-estradiol
10 (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
15  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.
20 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

25 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-estrogen

30 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), 17B-estradiol (1 mg/kg, sc) or an

experimental compound. On Day 6, gerbils (n=4-5/group) were anesthetized with
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Example 25 (10 ng/ kg from days 1-14; then increased to 20 ng/ kg at d15)
Exanple 34 (10 ng/kg) The following results were obtained for

r epr esentwoiogeswedrpounds of the invention (Table (21)). Pablusozissi3

Eval uation of joint inflammuation of HLA rats from Study 2. Day Vehicle
Exanple 25 Exarple 34 1 000 2000 3000 4000 5000 6000
7000 82.510.25 93.7520.75 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 1.252 0 155.25 3.75 0.5 16 4.5 3 0.5 17
3.5 2.75 0.igeflurapg, hezepmmgn wgrotigganteries vigualized yiaza prdinepegk ingisiqn 8, 5

1.75 24 6.3t ahefies ARuandaudly 2occhfiled for’8 #inutés -ith WehA3URRYE OMicro
PCT/ US02/ 38513 . . . .
aneurysm clips. After occlusion, the clips were removed to allow cerebral reperfusion

and the neck incision closed with wound clips. All animals were fasted overnight prior

5 to the global ischemia surgery, a step that facilitates consistent ischemic injury. On
Day 12, gerbils were exposed to a lethal dose of CO,, and the brains frozen on dry ice
and stored at -80°C. The animal protocols used for these studies were reviewed and
approved by the Radnor/Collegevile Animal Care and Use Committee
(RACUC/CACUC) at Wyeth-Ayerst Research.

10 The degree of neuronal protection was evaluated by in situ hybridization
analysis of neurogranin mRNA. Briefly, 20 pm coronal cryostat sections were
collected on gelatin-coated slides, dried and stored at -80°C. At the time of
processing, the desiccated slide boxes were warmed to room temperature, the slides
postfixed in 4% paraformaldehyde, treated with acetic anhydride and then delipidated

15  and dehydrated with chloroform and ethanol. Processed section-mounted slides were
then hybridized with 200 pl (6x106 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 morning, the slides were collected in

20 racks, immersed in 2xSSC (0.3 M NacCl, 0.03 M sodium citrate; pH 7.0) / 10 mM DTT,
treated with RNase A (20 ug/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

25 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 mMRNA present represents surviving

30 neurons. Relative optical density measurements of neurogranin hybridization signal
were obtained from film autoradiograms with a computer based image analysis
system (C-Imaging 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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Evaluation in in vivo nodels of carcinogeneisis The ability of conpounds of
this invention to treat and inhibit various malignancies or hyperprolific
di sor der swoas/obmoeval uated i n standard pharnacol ogi cal 5PpredatSopssscedur es
that are readily available in the literature, and include the follow ng
two procedures. Breast cancer. Athym c nu/nu (nude) mce are obtained
ovariectom zed from Charles River Laboratories (WImngton, MA). One day
prior to tunor cell ection, aninals are inplanted with time-rel ease
pel | ets co@edihMmegnd. %eid\ﬂloveﬂ@yfmbrs'éﬁ VAIIANGE WES Ysed tteshipr diiprences ik e,

| nnovat i ve tigepRar 6ﬁ1nélfro?¥§ﬁfn' MRNASBAR S0 statefbhits 06 orPdifiERAGe in THeerdeald et i's
i ntroduced subcut aneous into the intrascapul ar region using a 10- gauge
preci si on SESORITPIY $H é&@ntly, m ce are injected subcutaneously into the

breast tissue WThB feildvieg rdsuie’ wéleFobtained |vithoFepteskBtatiPé>cbnipuhgs offige cel | s
are mxed wt volune of matrigel, a basement membrane matrix
51 oimebtora Tahibdaen

pr epar aPi of"eB tumor establishnent. Test conpounds can be

eval uated either by dosing one day after tunor cel I i npl antati on

(| nhi biti on F=Yall nrnnl} fa) f% er tump { hava raachad ntrf at-p—size
(treatment rpbiieds: FRhALRRESEre "éfg‘fﬂ"?ﬁ%f‘@? Eﬁméh% e 9N aper i t pneal | y
or or a| | y | nka \lahl ﬁlm’e% W'E‘Qd'}e'r'( [‘blnhm \_’Muh rl'\\l Turoer vjl ze | S

eval uated every three Comnodgdn days 20 Co on'\(, EqrRaEAnin fHiRNA ility {o treat

or inhibit C;Lma_c,am;gﬁgu_be_e#al—u& ed_i {RrDiraRy ynis, mean.: Smi r nof f
[ Oncol ogy Research 11: *2 54 (1999} ] E\.IaLuaL4_9n_aLnegmepL9t—eet—u3n in two

\

in vivo test _pr_ac_e,dux_géa_”i?&'&@pam_gl_gbal_lﬁs&hem_a_l_ j ai)Lhe_angoLl_arn-gerbll
The effect of test 25*@BBAInds on prleventing oft3t%e&1-8ng brain injury in

response to oxygen deprivation/reperfusion can be measur ed usi ng the

foll owi ng test M@&@%F&ra@f@}/ %c&/paaplm ?frbegemtau @rc{t&qmﬁ%a ;beCh@Ilfted Ri ver
Labor atori es, Ki ngst on housed erst _animal care

facility (Asperdnoderths ﬁséﬂﬁocﬁﬁ"frﬁs Qei"ﬁ'beﬂ@ﬁquﬁbﬁ?e Q@%Dﬂra'dgf‘?@eBWBQ%perl od
and frag aQﬁ(ﬂfesNéﬁbrhaRcd@nWoﬁ@@er&eb@ﬂﬂt@bhuf&ﬁ@ta?& FIGhértaddgetiobPupENa;

i £ T Sof | GPAHY PSR ol & NCTaRgercR, PR RIS a8E0bay “0) - Begl mni ng

the followi ng norning (Day 1), gerbils were treated subcutaneously each

day with e r. vehic 10% TOH corn o 1713-estradiol (1 ng/kg, sc)
or an expéwl)‘i %éﬂf‘éﬂh“%ttﬂ?p% rﬂ%w@g'cﬁ'é% HirCeOHEL- 5/ gr oup) wer e

anest heti zed wi tThe teﬁ@rd@dﬁ&/ i 2068 o dRErMiisORh&88rlidst compounds can inhibit or
15 change the timing of ovulation. It can also be used to determine the number of
oocytes ovulated [Lundeen, et al., J Steroid Biochem Mol Biol 78: 137-143 (2001)].
The following data were obtained from representative compounds from the invention
(Table (23))

-y

Table 23: Effect of representative compounds from the invention on
inhibiting ovulation.
Compound Number of oocytes (mean + SEM)
Vehicle 13.00 £ 0.72
Example 20 (50 mg/kg) 14.13 +0.79
Example 24 (50 mg/kg) 13.86 + 0.77

20

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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i sof | urane, the common carotid arteries visualized via a md-Iine neck
incision and both arteries simultaneously occluded for 5 mnutes with
non-t r aurmDios/oMoes 0 aneurysm clips. After occl usion, thePclriyse2/sssie
removed to all ow cerebral reperfusion and the neck incision closed with
wound clips. Al animals were fasted overnight prior 5 to the gl obal

i schem a surgery, a step that facilitates consistent ischemc injury. On
Day 12, gerbils were exposed to a | ethal dose of C02, and the brains frozen
on dry i ce enderdetsialtisste étycle8ag.~12his tepataden Vﬁmvemmmé@nwb‘ﬂﬂt%é@élottudl es

were revie d Us
Cormi ¢ oe kAR RNl B QarkRBrIRAC R hER iy, © FAR W puipsss BRd Loe
neuronal pthssectidies, Wes miseadanetadceiye eﬁrcgenlpiavym irdplasisiasriesaiadygitae of
neur ogr ani p, gé;ii\'ga sﬁifdseérleyaug% ga%efaerw fos:ram%gaﬁo %%9& 'tﬁéwomrds.uy eeé hgct ed

on gelatin-c stored
pr ocessPng begine ane spplinwes forsit iagst b days. M@UWMQ tb‘a? @meqeé}%éﬁ/mtlﬁ e, the

slides posddidnsesh e 4f4Par aaé?.ﬁ |/thé/c96psyt teah@dbd bhndeehith RBiBNSINé de and
t hen delipidated 15 and dehydrated w th chlorof orm and ethanol. Processed

sect i on- nogktesdinediaganclhgs e lesiqan PRYBPHIA- zed with 200 | (6x106 DPM sl ide)
of an antisense or sense (control) riboprobe for Neurogranin

(35S UCTiP- | abgl ?d’g@‘(éo%bundﬁt@ﬁ@? 34Qhs legalaatﬁe%reé wn@arﬁ He M&&d@ aﬁé{ Ih ont
m x and i ncuba OVer ni a in a hum.d r withou
Cover P ppidRES OF HAMG 0T BUPeRy HERTTRILTS LR PPRRsuvilie cOOPPERT SraniaR

racks, imeysed fewerd¥SiSis éthe%r dsNeran, théseDBickIdoeed with oemaat Eor @&dn?plé))m/ 10
0. 1 S5C t S rtAsh DT Fice 4l ool REoUIERHT B astine ledet nd el ver o
opposed tOvBr@l\ﬂ@Xtota(l BddRerik; inkindagrpuk- rlaycdntriast, @wiyr taiogoft suxThee Itmcdd with

neur ogr ani [ ation  si na wa uapt | tatjve h
degreg of %éﬁ@[? ?A %gsanyrl'e? aeglorﬁ)éap%ﬂesgﬁr}\g?s C?ﬂnﬁir%?’r JX?I' % uat: the
ef fi cad$ ofbecéﬂs(eBallemtceatbddbsnanrmlatethpesnamehtrmtmeomﬂmjmmpoumm&goammlaﬁml\m
was sel ect %Quée%lesu%ﬁ??ﬁﬁ%&ﬁ%?&@f@ is highly expressed in the

hi ppocanpal™ neurons i absent in glia and other cell types
present in this brain region. Therefore measur enent of the anount of

neur ograni n nRN/éa%%gSS?t tr{eegeglﬁt@n%%taﬁ#%j ||\{I fife %Qarﬂ%l’g Wrm%l@élb%e é%lPt' cal

density neasurenen neur ogr ani n ridization si wer e tal ned
from fil m aneeedasisotheagesnpaunds af fbtsnpmrélpn @@e@trqg@agece@mrp@,d@toeywéﬂn

(C1 ma@bng it Me treBinidnt t?)'r'rrgrh%tldaﬂf chanESHJs&%efsf Wc%e%@&%'té?é@ gfzﬁ'%r Apart)

per animal were averag statistically eval uat Nuneric val ues are
reported -emst partially medlated by an estrogen deficiency or excess, or which may be treated

or inhibited through the use of an estrogenic agent. The compounds of this invention
are particularly useful in treating a peri-menopausal, menopausal, or postmenopausal
patient in which the levels of endogenous estrogens produced are greatly diminished.
25 Menopause is generally defined as the last natural menstrual period and is
characterized by the cessation of ovarian function, leading to the substantial
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

30 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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WO 03/ 050095 PCT/ USO02/ 38513 as the nean SEM One-way anal ysis of variance
was used to test for differences in the level of neurogranin nRNA and all
st at enentwoaB/opwps di fference in the results section inplycrhaso2/pssds 05. The
following results were obtained with representative conpounds of the 5

i nvention (Table (22)). Table 22: Effect of representative conpounds form
the invention on preserving neurons in the gerbil hi ocamus Conpound
Neurogranin nmRNA (arbitrary units, nean stdev Vehicle 0.0 Exanple 24 0.0
Exanpl e 41 tgatroentzor ighikitigeljob dysfuegicap! diefiae \plasdingusiTbs cPRPRiRGS, are also

Neur opr ot egsbRNinAAIAtRG of¥BibiRG @AdormeFiesig] Nng to the test procedures
descri bed by Dubai [see, Dubai, et al., Proceedings 10 of the Nati onal

Acadeny of Sciences of the United States of Anerica 98: 1952-1957 (2001),
Dubai, et al., JoirdompoRhdSNBUthRSEVRNER afdals® 38Hetn Kk Hra#OMd are@sefdré on

i nhi bition standard pharnmacol ogi cal .test, procedure The test procedure is
used to5detq§?ﬁ‘i 3 wﬁ&etmsr O gg?ﬁ’% IR sc digeaseni oOpity; defﬁfecrfffﬁbe@s?ﬁe
timng of apidbakésie. ddrhertianna@lrsdedemetitiod disordirt edepréssidnh @nkistyp @fsomnia,
oocytes ovul Et e@l %Lundegn ; gﬁ aIT . J St ergi d 1rBi ochem Mol _Bi Oll 78: . 137-143
(2001)]. THEZPRIEYR ARY dAfPHitNe T B IRIHDGS 19 oIS, B¥FUOINES: A58 YoM dlinds
fromthe inwatihg oor iGAiBikihg Kketign drabhaigddnt Ebheetal ofissueprgeseht dridluding,
conmpounds fromt E’!%fli nvent i on

Corpounds CIRRAREHRRSE! hRel ol RlY. AR BB SET

Exanpl €024 scefodeghig) filk@nBosis). endodetril akarater.onpolycyatic eodayetsyndone,

From a publs SHEGH RLPHGR FRpigREPERT diBady DgRSRAEE: biartdh (irkf o, ¢

| nvest i gat ipoost@@: c286r; 2&Hires1997) e d¢atorbr CANS  camcensl  $uohmaras -gigma  or
astioblastomia.

The compounds of this invention are cardioprotective and are antioxidants,

15  and are useful in lowering cholesterol, triglycerides, Lp(a), and LDL levels; inhibiting or
treating hypercholesteremia, hyperlipidemia, cardiovascular disease, atherosclerosis,
peripheral vascular disease, restenosis, and vasospasm, and inhibiting vascular wall
damage from cellular events leading toward immune mediated vascular damage.

The compounds of this invention are also useful in treating disorders associated with

20 inflammation or autoimmune diseases, including inflammatory bowel disease (Crohn'’s
disease, ulcerative colitis, indeterminate colitis), arthritis (rheumatoid arthritis,
spondyloarthropathies, osteoarthritis), pleurisy, ischemia/reperfusion injury (e.g.
stroke, transplant rejection, myocardial infarction, etc.), asthma, giant cell arteritis,
prostatitis, uveitis, psoriasis, multiple sclerosis, systemic lupus erythematosus and

25  sepsis.

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

30 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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WO 03/ 050095 PCT/ US02/ 38513 endonetrial tissue (cycle day -12) is treated
invitro overnight with 1 OnM 17(3-estradiol and then inplanted into

ovari ect owpasdsmbhym ¢ nude m ce. For the purposes of these/usouskises, the
m ce do not receive estrogen/placebo inplants as described in the paper.
Lesions are allowed to establish for at |east 10 days, then oral daily
dosing 5 begins and continues for at |east 15 days. It should be noted that
all mce have visible lesions at the start of dosing. At necropsy the
number of mice wiheh coewpurds jof thifetigvamtipredargs ugeiul iasdispase statemnswhrre

nmouse. The £URAWES |§£d\@ﬁ@d§ébﬁs %CH"%§ IQKBhitR R ofBlrREablb B, EftohiBirénal

procedure at a 10 dose of 10 . I'n each test procedure, mce dosed with
t he conpourRﬂhGPatB@?rﬁﬂsé or gga 'Of‘éW@PS?se%'"% &6 necropsy than those nmice

dosed wi th vehi cR. corfpoheBMB his iifvenfidrl@dn lbe @36d Rf atdtntrbedptiveidgent,n the
vehi cl e group had at | east one |esion and there were 10 total lesions in

this graup. paﬂ?”l%‘ﬁt‘"f“&@tco"@meﬁ With? BP9EH®- i ce treated with Exanple 24 had

any lesions and only one | esion was found per aninal. Therefore, 15 because

all mce had | esjpns at the star ftr t he. conpo of EX le 24
caused | esion rééfﬁ%’é W'Sit?feaéﬁrrtth&gre?fr&e ow'?ggg Ofﬁpg'ﬁ@ﬂ?re@?ﬁatsg Si%?al ned
in the st aruiarsbrwrann@oaaagtooalthétagé leffpa:taeeﬂxsa@@ mdyharg depsndimdsupain thbi s

i nvention are.e en recept nodul, at e treatnent or
hhCbi ¢ on HaricrorPaHas Sl e 066 b himikTaten. 4f8 coPliot A BV o
parti al1oy rt'edleat,eﬂtrm/ccardutttrem;gemeated iasi eelLys the vaxioes physical feetard retatedbe
treated

of this i nvtgntﬁ{a" ﬁél\t/'gd t%egr%ijl {grl il & % ad?"ﬁg{fét%g\eg? ﬁueago‘?géounl?%f%ﬂ.gpounds

feat'ng a PeET1 - nenopausal
menopausal ,ingntipo svaye he [mineraat arp@raledmlseloi fodmh clbouh .1 ergédas tofabentid@eAous

t d I
dof | neq as TREH 2r~dall Bibidiaibn b rom, MEBADRATghay GNB b0
cessati on ohgidewnrmens prefecablyoiiom|agadt Eri)gmg@av teakbely $08md/day, ind singigtdasa of

Cl * ol NGB8 A baRdS AT cARdURAY REARIr BRI varf SO

i ncl udes con Itions ecr eas est rogen pr ction that

sur gi cal | y, wititieeid f@admynisteatiode caused by a di sease state whi ch | eads to
premature dimnution or 30 cessation of ovarian function. The conpounds of
this invention are also useful in inhibiting or treating other effects of
estrogen depri va?iHriasae Mmay bryadmipisteree fhary "‘@ﬁ@‘?rnla’iefl&ﬂn diealing tha reipyRy,

atrophi ¢ vagniduhs HerdihN@l tHE YOGSient'sPblabdstksam, dneiRaing Ubiafly, Y Sikpldhts,
frequent urinati on, uri narqy i nconti nence, urinary tract | nf ections. O her

repr odwd® i vRarentaibt (ingeding piraNeBows, cintrapgsitoneal, intraarticularly and subcutaneous
injections), rectally, intranasally, topically, ocularly (via eye drops), vaginally, and

transdermally.

Oral formulations containing the active compounds of this invention may

25 comprise any conventionally used oral forms, including tablets, capsules, buccal
forms, troches, lozenges and oral liquids, suspensions or solutions. Capsules may
contain mixtures of the active compound(s) with inert fillers and/or diluents such as

the pharmaceutically acceptable starches (e.g. corn, potato or tapioca starch), sugars,
artificial sweetening agents, powdered celluloses, such as crystaline and

30 microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet formulations may
be made by conventional compression, wet granulation or dry granulation methods

and utilize pharmaceutically acceptable diluents, binding agents, Ilubricants,
disintegrants, surface modifying agents (including surfactants), suspending or
stabilizing agents, including, but not limited to, magnesium stearate, stearic acid, talc,
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WO 03/ 050095 PCT/ US02/ 38513 treatnment or inhibition of dysfunctional
uterine bl eeding. The conpounds are also wuseful in treating or inhibiting
endormet r iwei3/050Dbe conpounds of this invention are al so a®Ciwsoy/sssihe brain
and are therefore 5 useful for inhibiting or treating Al zheiner's di sease,
cognitive decline, decreased |I|ibido, senile denentia, neurodegenerative

di sorders, depression, anxiety, insomia, schizophrenia, and infertility.
The conpounds of this invention are also useful in treating or inhibiting
beni gn or matliugnaaurylaisuifatemimiciossialige ovlinloac icadiongnethgicellwasal ealeibey osi s,

pr Bff_., ﬁ; ! gsfa%swnglggmwonet GELEE dl&hu@%@”&%acn?rg%ﬁﬁtxaﬁﬁﬁﬁﬁ um, 1BdRAl efager m,

metri al ~cancer, polycystic ovary syndrome, endonetri al
pol yps, berPEwler silieatesi ealciuna , casbrstatim/@¥GIRe, dREHY. VCERsAC &PIDitole IdiGalsHIM

prostate CHREEInatd: 2BABLM QhiAtbe 1eRs8N kabhWS PARRIRS sodithnh cRSTidY, | BIFR By
astiobl astom a. The compounds of this invention are cardioprotective and

are ant PoxiStRiARes, andlBO‘&‘?ﬁIe‘éuségi‘IseErﬁfe”'eﬁ JuoiRes impg ¥'ﬁ6|3@§f‘t§r'8‘F'Ude nonionic

triglyceridgg ,ante?l(@éurfa%é(i’nddﬁymb%yj@rht& Rephdsehfativéeimplés 684urfaBe modifying
hyper chol estereni a, h | sease

| dem ar di ovascul ar
P cog) e gens mdlida U oot Jrbed o PolaeBae 168 Henzakauig higride ol asm
and i nhi bi tsté¥gatéasetdbtabrl \Widohol, datr@erdgoPEmMABIfitg Waxeyebitsn bstad rglididviar d

i nmune nedl t ed vas ul da e. of this inyention are also
e e R 3os SRS g RS BRSSP S PR S Ba R, 2 20
di seaseag, iandl mdthlagolam‘dearrrmtabfqrmbramhs destraseay( Giliebrstandatd sleageor time

ul cerative colltls rm,na rthritis

arthr 1, 'SEptmRteRy dpa AT 4% SBarbldl e PRy GrbtfFlY Ctre ora

i schem al/r efprmdlatmncmay ajsoropngist of. adnsihistekieg thhe acisel ingrediesf ipovatemor anfratar di al

I nfarction, | LELS, atitis, uveitis,
psori asi s, Jﬁu'%’t S p awﬁﬁé?&?ggrﬁﬁé?%lugﬁgas B‘rr(%rﬁ%ll%@b%raft eﬁ%{’ osus and 25 sepS| S.
The corrpounds ofin shine dapewittmayrbeadasirabls do agmnidter the comaountds dinecliynloithé t i ng

ocul ar 15d| gg %kthQ%rH% satayacts, uveitis, and macul ar degeneration

and in trea |ons such as aging, alopecia, and acne. The
conpounds of tthé1e| mmur@ﬁ ofrtbisainventigg gnay alse ke edminigiered panentgiatly 9§ 30

metabol i ¢ dhsO RS Raff ool r%%‘?%uédeazgioﬁ?%f fise Abuve RtholiRESRON hidlpadgpet | ! e

(e.g. anorexi a nervosa an hi's 1 nvention are al so
useful in taredermecaiagicaiiiiasrentaje salesan g pr@nag@@ déWQteé Seitabkhsmiredamth ar y

E:m ; E:g: gsugfsgaﬂesaa% 331 RydrSEHpAEdINngs. BisBeisiths BAReftonge meshré@nkat i ng

20" glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary

conditions of storage and use, these preparations contain a preservative to inhibit the
growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous

solutions or dispersions and sterile powders for the extemporaneous preparation of

25 sterile injectable solutions or dispersions. In all cases, the form must be sterile and

must be fluid to the extent that easy syringability exists. It must be stable under the

conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can

be a solvent or dispersion medium containing, for example, water, ethanol, polyol

30 (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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-49 WO 03/ 050095 PCT/ US02/ 38513 The conpounds of this invention are usefu
i n di sease states where anenorrhea i s advantageous, such as | eukem a,
endormet r i Wb oalos@ds ons, chronic renal or hepatic di sease @CTaaysdsati on

di seases or disorders. The conmpounds of this invention can be used as a
contraceptive agent, 5 particularly when conbined with a progestin. Wen
adm nistered for the treatnent or inhibition of a particular disease state
or disorder, it is understood that the effective dosage may vary depending
upon the reminisiations owvheueatrier Putiusing, the REesapldeomrfouadsviafiPbaMAdestically he

condi ti 0N, REELERKRGI thekbort REBRAs, cRlarid Fodki faichal, ARbBRsibisCabRflonatS Vel |

as the various physical factors related to the individual being treated.
Ef fecti ve RIFisHPReSitQtiefedpl andevagiddounds of this invention may be given

at an oral dose ﬂ&né‘d@ﬂﬁélaQQMImsQra%orﬁfg’hQ?Wet Qcéhplishdd QQFbugHU(h@aMse of a

Preferably, admnistration wl from about 10 ng/day to about 600
ny/ day, Snort@nsiema aplcy qq"&ﬁﬁ'?'%&iﬁ agffye pepayng @”Qb‘bﬁ?mﬁbﬁ’% tept toithe 5

singl e dosechive 8mpdunt\ve neh toBE & tek CkideshdSIReS defiey B Bk bﬁtdodéyskem.dos ages
are expected to v

f t S h

adni ni ster e?fPsPrrﬁ’t'%Jy M%EP%%FSWOY'?I%‘? Fg@f i ﬁ% %%@erﬁgf\?&eoé‘gsrﬁ}%sﬁher ein
to the lrFCIthrﬁs"llkugw Bk asrelarhs ema oihthedritsli pustad, alelsy , andi chldm.leaﬂé\&ces 2|fThe g

arent a i ncl udi ng,intravenous, intraperitone traar rly an
P ebeut aneaeeHTi Bed PR Tt Fisoo Bt soterestluty of Siet i iy vi
eye dr aps) ,inwagrial water-iaradl type.aPedesnadnpriseofilabtaptind pdpwdars d«tspets@idnh ng the
o o AR b e DY P el bR B b, O AREeY e
and oral | isyitabls, Asusiegnsii ackisove devicas imayshe Gadsiolrelsasmthe antivet angredientt ur es
of the act 'lXt% 8”6186’&“%3%?‘"&&; é?%r ger% e[lérr% gblgr}‘ﬂérﬂﬁraqF c%%@ gagu%ge% the

phar maceut i cal y acce i 0ca 'St arch)
sugars, armntalmmgalthesaﬁueem;nagleagwmn or V\pﬂawdba @drrtee,l orudh mgx cmlelhlnasthe

crystal 5| ”eac%g%|n§ SnE ey%kahé.wae& 'éﬂegﬁ&gn infth@Hefatu@el atins, gquns,

etc. Usef ul formi at| ons nmay convent i onal conpression,
wet granul ation @pp@&l&ongrf@rmm%tton@rmambﬁdngde é’ﬁﬂl treditionad manainciedvdival | y

accept abl e gj, laé'%ﬂ%tér’ m}ah 'vm\oaggaeta%d.tloﬂmf'meg %o altéh Sk @hssass&hel;yss melihface

nmodi fying agents (inclu surfactants suspendi ng or stabilizing
agents, i ncMaiiti angl glmﬁnnnd‘t/aller rPlublg quapom@ﬁ@ssiearﬁ@h@arp@iyethy@éawcelsa& d,

talc, -50 yarious molecular weights, may also be used.
20
The preparation of representative examples of this invention is described

below.

Example 1
25  2-(5-Hydroxy-1,3-benzoxazol-2-yl) benzene-1,4-diol

Step a) N-(2,5-Dimethoxyphenyl)-2,5-dimethoxybenzamide.
A mixture of 2,5-dimethoxybenzoic acid (5.0 g, 27.5 mmol) and thionyl chloride (15
mL) was refluxed for 1 h. The volatiles were removed under vacuum. The residue
was dissolved in THF (20 mL) and added into a cold (0°C) solution of 2,5-
30 dimethoxyaniline (4.6 g, 30.2 mmol), triethylamine (5 mL, 35.9 mmol) and THF (40
mL). The mixture was stirred for 30 min, poured into water, acidified with HCI (2N)
and extracted with EtOAc. The organic extracts were dried over MgSO,. Evaporation
and purification 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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WO 03/ 050095 PCT/ US02/ 38513 sodium | auryl sulfate, mcrocrystalline
cel l ul ose, carboxynet hyl cel lul ose cal cium pol yvinyl pyrrolidone, gelatin,
al gi ni c awod3/oamaEi a gum xanthan gum sodiumcitrate, coapiEese2/38s5h3 cat es,
cal cium carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium
phosphate, calciumsulfate, |actose, kaolin, mannitol, sodiumchloride,
talc, dry 5 starches and powdered sugar. Preferred surface nodifying agents
i ncl ude nonionic and anionic surface nodifying agents. Representative
exanpl es ofAnalysedee CnbtiN9Qs ng agents include, but are not linmted to,

pol oxaner 1§§cdb§mqukgn5@glghhqnlde calcium stearate, cetostear

al cohol , cetonac mul si fyi sorbitan esters, colloidol silicon
di oxi de, pﬁﬁ@ﬁﬁéﬁ gﬁﬁéﬁrﬁoﬁé@ylsulfate magnesi um al um num si licate, 10
and triethanolanlne Oral fornulations herein may utilize standard del ay or
time release fornulations to alter the absorgtion of the active

corrpouné( s)SteFH"?éztS? ﬁydr‘?’ﬂrhﬁfbﬂ‘%ﬁa%?'yé)l kenzepadidsdiols adni ni stering the

active i ngregient of W—Q@% Qanéﬂ'ﬁO)@pFﬁé ) I2 5-b#Hé¥l%xy§@rKﬁaﬁhd‘é ('IQD apen Qrﬂhbl%ﬁd
solubilizers or enuls n some case desjrable to

o o st o rordne irschiaes Tz 8 |1§%tf3mhé~asl%"@ﬁrw§ CHiof foh. Fhegtran

aer osol . HWQSCGBGSMQBdﬁorﬁftel’hber&tum‘éﬁm-lmf(l1(mi& almméseacw@m Mihetreikiaek was
par entera

al | Sol uti ons or  sus i ops  of e
active conﬁ% o%‘trﬁg &'é @ érthﬁhg?gﬁﬁ'(‘fo%té?cé%ll"y allEh XS é\hiég?“t can
be prepar eckEviaporatibre and wutitdaltipn m,/)ﬂadh whidmagograpiiy fhekamds SBtdAca 1 hyale a
roxy-propylcel 1. oD sSpersio R ed in 20 glycerol,
| iquid pol y@l'tﬁﬁﬁqg%d-gps%% gegcﬁ @u?@scf@g%? 29%8@%{) Under ordinary
condi t i ons Afalysisdoma@s:HyNOD,use, these preparations contain a preservative to

inhibit th GL0Qr i sms. The pharmaceutical fornms suitable
G Qo AL TR 9% R

for inject e 'use 1nc e aqueous solutions or dispersions and
sterile povtend: €39, SxtleMpbeaneous preparation of 25 sterile
injectalle solutions or dispersions. In all cases, the formmust be sterile
and nust be fluid to the extent that easy syrlngablllty exists. It nust be
st abl e undekxam@le 2condi ti ons of nanufacture and storage and nust be
preserved ayth-Hydroxird,3-bemtaxarolad-yhbeneengdiR-diolni cr oor gani sms such as

bacteria a fM@g&OmTuﬂd%sr br%f)ar%aqn sBFstht%ﬂ%/Yﬁ@%%rﬂ% nqgn?\@?raﬁ id@chm‘égiiHm
cont ai ni ng, exa n% e, water, ethan pol yol e.g., glycerol,
propyl ene g&wmle Antromi Z}Qrdﬂﬂpﬂjbwﬁyeeﬁw QJ%@B)h,OanZ@bIa@ldnTi\?mfe@lct

ther 2oz anpho/afihaPheatr Soiig . DB MWD ARE Ry Oad iafll Scl osure,

transdermal adm nistrati ons are’ understo to I nc e all adm nistrations
across t he Analysisder: &sHohN@sbody and the inner

Calc'd: C, 64.20; H, 3.73; N, 5.76
Found: C, 63.86; H, 3.90; N, 5.74

25 Example 3
2-(3-Fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared in substantially the same manner as described in
Example 1, from 2,5-dimethoxyaniline, and 3-fluoro-4-methoxybenzoic acid and was
obtained as a white solid, m.p. 262-268°C; MS m/e 244 (M-H)".

30  Analysis for: Ci13HgFNO3
Calc'd: C, 63.68; H, 3.29; N, 5.71
Found: C, 64.01; H, 3.25; N, 5.63
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l'i ni ngs of bodily passages including epithelial and nucosal tissues. Such
-51 WD 03/050095 PCT/ US02/ 38513 adm nistrations nmay be carried out using

t he presew0D ososperinds, or pharnaceutically acceptabl e salPCI/ushusssed, in

| otions, creans, foans, patches, suspensions, solutions, and suppositories
(rectal and vaginal). Transdernmal adm nistration may be acconpli shed
through the use of a 5 transdernal patch containing the active conpound
and a carrier that is inert to the active conpound, is non toxic to the
skin, and &xaBudedelivery of the agent for systemic absorption into the

bl ood st r eZn3vehiorard- 'B’Fér‘??(ypﬂ'ﬁeylbér?’r nzoxazoltRle any nunber of forms such

as creans gfd tﬁl'e"ﬁdf??d&hﬁd WS f&re&l‘fﬂ §ubs¥é}QIaWﬂe‘J§rﬂe§n%ﬁéﬁﬁé;degdﬂi%ed@rﬁ eans

and oi ntments nmay VI Scous sem solid enul sions of either the

oi | 10 i n- kxeeplet, f\mé’rfz plme@qu@W@ apa&@gorerﬁ@ﬁﬂ@é@ea@'s@%rﬁm \yas

powder s5di $pefifRthd Awhiesdlial @YN8a-288dCOMSI his2epqi-R)’ eum cont ai ni ng t he
active ingredient may also be suitable. A variety of occlusive devices my

be used toAnalyeigder sqtNQave ingredient into the blood stream such as a
sem - per mneqdy|@qd:nEevreI e, 8O8EN] K1g5a reservoir containing the active

ingredient with or_ Without a carrier, or a matrix containing the 15 active
i ngredi ent .Foﬁ‘ﬂ-e(g’ @%’%S\Pg' Hes'izées are known in the literature.
Suppository formul ati ons may be made fromtraditional materials, including
cocoa b tt vvlt or without the addition of waxes to alter the

supp05| 0|n cerin er sol ubl e suppository

bases, suc Es IB'BF?/ L@Pﬁggrg’ Z°x€é?"%\a nol ecul ar wei ghts, may al so

3e US_eg dZQ'h'Elhﬁlepcfdmﬂfuaﬁ Ivﬁi’f mgparearresH;e/uéﬁtamnaw tl?%méb eﬁanﬁéll' tbidesdribeanti on i s
escri be el o a r e azo

benzene- 1, &G étE?é?fnn%gﬂfﬁ(%h%‘y ﬂgﬁ%ﬁ @89%%’3%”;9#3 mf 'ﬁ&?iﬁn%’ﬁjzgﬁ? de. A

m xt ure of cobtdinet aei Wity baidz o 286i1255(G,. MSgn/e%z&H\/lﬁm)l ) and t hi onyl

chl ori (15 xed for 1 h. The volatiles were renoved under
vacuumquhér}aggls)JaM%s?k&g %solved in THE (20 nL) and added into a cold

(00 sol ut iGac'dfC,B9H7301, 8iGBeNhDBdFani line (4.6 g, 30.2 mml ), triethylam ne

(5 m, 35. %o”ﬁ? %WES(%RJ 5%) The m xture was stirred for 30 mn,

poured into Via acrdrfied w HCl (2N) and extracted with Et OAc. The
organi c extracts were dried over MgSO4. Evaporation

Example 6
20  2-(3-Fluoro-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-fluoro-4-methoxybenzoic acid and was
obtained as a white solid, m.p. 269-271°C; MS m/e 244 (M-H)".
Analysis for: Cy;H17NO;3

25 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

30 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: C47H{7NO4
Calc'd: C, 72.07; H, 6.05; N, 4.94
35 Found: C, 72.03; H, 6.43; N, 4.72
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and purification by flash chromatography (hexanes / Et OAc 2/ 1) gave a white
solid (819, 93%yield, mp. 121-123 C; M5S me 318 (MtH)+. -52 WD

03/ 050095wP@B/E®Be2/ 38513 Anal ysis for: CLl7HLI9NOS Cal c' d: PCT/1602/38513 H,

6.03; N, 4.41 Found: C, 64.29; H 5.95 N, 4.44 5 Step b)

2- (5- Hydr oxy-1, 3-benzoxazol -2-yl) benzene-1,4-diol. A mxture of

N- (2, 5-di net hoxyphenyl ) - 2, 5-di net hoxybenzam de (1.0 g, 3.1 mmol) and

pyri di ne hydrochloride (2.0 g, 17.3 mml) was stirred at 200 C for 1 h. The
m xture was cool ed to roomtenperature and HC (10 nL, 2 N) was added. The
m xture vvasE pgextracted with Et OAc and the organic extracts were dried

over MySO4., ¢ fl ash chromat ography
(hexanes / Efé)mgm%?g 8. b%&g‘d'o'py?gs%%%?‘ggn%.amg, 76% vyield, mp

309-3110); W& tite czampquw Myas. prapaned Jn §upﬁantladm3m¢ame anereq as @esmbeﬁon H,
3.73; Ng S.F )gémdfé"uﬂdfrorg 26,?{1 r%éthoid/arramz:L,anBI 23 &r%eth@a%ﬂéﬁ%f@l &id and was

3- (5-Hydroxy- 1, 3-benzoxazol - § benzene-1 di ol e title conpound was
pr epar ed HP@QIB%Q%H%] SFOJ‘ditfﬁé’ &3r88Gahndp "@/§26ééMf*Hbed in Example 1, from

2, 5-di nmet homwy,gﬂoflecm N@) 2, 3-di met hoxybenzoi ¢ acid. The product 20 was
obt ai ned as tan SO p. 239-241C, M5 W 244 (MrH)+ Anal ysis for:
C13HINOA céF%!C@l @4%%"%7%"‘ 8.793; N, 5.76 Found: C, 63.86; H, 3.90; N,

5.74 25 BExadmplec3sod:3+,B 10N 545hydr oxyphenyl ) - 1, 3- benzoxazol -5-ol  The
title conpound was prepared in substantially the sane nmanner as descri bed

in EanpI e 1, from 2, 5-di net hoxyaniline, and 3-fl uoro-4-nethoxybenzoic
acid and V\@xarﬁﬂb@ ned as a white solid, mp. 262-268C, Ms me 244 (MH)+.

30 Anal YSlssgelHyd@W%beﬁz&alzsr ﬂyl)senz@ae&sz-dhbl 3.29; N, 5.71 Found: C,

4.01; H
64.0 ’ The htle compound was prepared in substantially the same manner as described in

Example 1, from 2,4-dimethoxyaniline, and 2,3-dimethoxybenzoic acid and was
15  obtained as a tan solid, m.p. 256-258 °C; MS m/e 244 (M+H)".

Analysis for: C13HgNO,

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

Found: C, 63.91; H, 3.98; N, 5.72

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

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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-53 WD 03/ 050095 PCT/ US02/ 38513 Exanple 4

2- (3-Chl or o- 4- hydr oxyphenyl ) -1, 3- benzoxazol -5-0l The title conpound was
prepared wo sob®banti al |y the same manner as descri bed i nPCEA®opB&s1d, from
2, 5-di net hoxyani | i ne, and 3-chl or o- 4- net hoxybenzoi c acid and was 5 obtai ned
as a white solid, mp. 254-256 C;c Ms me 260 (MH+. Analysis for:

C13H8CI NO3 Cal c'd: C, 59 67; H 3.08; N, 5.35 Found: C, 59.59; H 3.02; N,
5.25 10 Exanple 5 2-(2-Chl oro-4-hydroxyphenyl)-1, 3-benzoxazol -5-0l The
title conp sigear: fn Hped in substantially the sane manner as descri bed

in  Exampl egleq-f¢ @M 2D b dizgeyheygani | ine, and 2-chl or o- 4- met hoxybenzoi ¢
acid and was obtained as a white solid, mp. 253-255C, M5 We 262 (M+H) +.

15 Anal ysi §°r-16¢ C.E&3 . ﬁ(ﬁé& NaP&3d: C, 59.67; H 3.08; N, 5.35 Found: G,
59.79; H 2.87; N, 5.36 Exarrple620

2- ( 3- Fl uor o- 4- hydr oxyphenyl) 1, 3- benzoxazol -6-0l The title conpound was
prepar e@ i rExamded3tial Iy the same nanner as described in Exanple 1, from
2, 4- di met hokifaydroxyphenyd)-153hengexazal-mol hoxybenzoi ¢ acid and was obt ai ned

as a white ﬁfé' t'it@: cdﬁ‘n;fbuna 5/9552&15&5?% Ws%ﬂ@st&ﬂéllﬁ Mé“id‘me 'ﬁ'ﬂa’ﬂn)éﬁ 'a§ dfa@énbe@]n? HL7NC3
25 Calc'd: C, H, Found: N, 5.38

Exanpl e 7 ZE’@Hlpﬂ%ﬂt'-fBPIPy?f’Zg"H?'H‘PWH)‘H%n?P? 41"?”5%9%3@82' F”B”Qﬂ ndowene
title CO”inMné’&ﬁés @F@'ﬂéyéﬂiﬂvSdShdSHﬂﬁQGMZBWTYMShﬁ/eSZZ&EE(MWDher as described
in 1, from2, i met hoxyaniline, and 3-tert-butyl-4-nethoxybenzoic

aci d Al M@‘Yélﬂfa'i r?ed"g 52 whi te sol i d mp. 220-222C. M5 me 284 ( MrH)+,
Anal ysi s f azalc'@1G HBNOB, G Nd6.16, 72.07; H, 6.05; N, 4.94 35 Found: C,

72.03; H &A%, Do/ N 4.05: N, 6.23

Example 13
15  4-(5-Hydroxy-1,3-benzoxazol-2-yl)benzene-1,3-diol

The title compound was prepared in substantially the same manner as described in
Example 1, from 2,5-dimethoxyaniline, and 2,4-dimethoxybenzoic acid and was
obtained as a white solid, m.p. greater than 300 °C; MS m/e 242 (M-H)".
Analysis for: C13HgNO,

20 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

25 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: C413HgNO;
Calc'd: C, 68.72; H, 3.99; N, 6.16

30 Found: C, 68.09; H, 4.01; N, 6.05
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2- (6- Hydroxy-1, 3-benzoxazol - 2-yl) benzene-1,4-diol The title conpound was
prepared wo sob®banti al |y the same nmanner as descri bed i nPCINEezsshe 1,
from 2, 4-di met hoxyani |l i ne, and 2, 5-di met hoxybenzoic acid and was obtai ned
as atan solid, mp. 278-280 C, M5 W 244 (M+H)+. Anal ysis for: CL3HINO4
Calc'd: C, 64.20; H 3.73; N, 5.76 Found: C, 64.09; H 3.14; N, 5.65 10
Exanple 9 3- (6 Hydr oxy- 1, 3- benzoxazol - 2-yl ) benzene- 1, 2-diol  The title
conpound wdxapedPed in substantially the sane manner as described in
Exanpl e 1, 4-(6dhydroxydidrbemzoxpzelrd-yhkenzgner18-diodii net hoxybenzoi ¢ acid and was

%gr Obtc"i'sugmsnt% &ﬁ'l?})o?ﬁh'v%j ;g%ﬂarea?h’i3 sgﬁarﬁallgﬁwev‘gargémm&éL descﬁﬂ)’%hyfﬁ' g o8:

N, 5.72 2EEnwlle f1@ﬂ426@m9@pwﬂ'me3366&65@”@9&0%@@%@&1@@ wag ol

The tithe GRuEMuHLS m.tpgamahﬁsi 298-296b6t ARY il 240 (MAy'Same manner as
described in Exa from?2, 4-di net hoxyanl l'ine, and

3, 4- di net ho%(?ﬂéﬁi@i@d‘b"‘@mnd was obtained as a white solid, mp.

282-284C, Nvé @44, 'A‘th-HB-Vg R|55;9saal ysis for: CI3HONO4 Calc'd: C, 64.20; H,
3.73; N, 5.76 Found: H 3.68; N, 5.63 Exanple 11 30

2- (3-Chl ord:%'“ﬂy%'r%(%%ﬁyﬁ N1554benzoxazol 6-ol The title conpound was

prepared in substantially the same manner as described in Exanple 1, from
2, 4- di net hoxyani | i ne, and 3-chl oro- 4- met hoxybenzoi ¢ acid and was obt ai ned

Pr Pi d 262 -
I%SéT?[]JSgZ / 3865%1F§r§-62 -(3- ﬂuoro-4 hycﬁ'oxyp %%yl)l\‘{% enzc?xazgl\-/g-lg)l 55 WO 03/050095

Step a) N-(4-Chloro-2,5-dimethoxyphenyl)-3-fluoro-4-methoxybenzamide.
The title compound was prepared in substantially the same manner as described in
Example 1, step a, from 4-chloro-2,5-dimethoxyaniline, and 3-fluoro-4-
15  methoxybenzoic acid and was obtained as a white solid, m.p. 197-199 °C; MS m/e
340 (M+H)".
Analysis for: C46H15CIFNO,
Calc'd: C, 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-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.CI, (35 mL). After stirring for 20 h, the solvent and the excess reagent were
25 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 5/3/2, 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
30  (M-H).
Analysis for: Ci3HyCIFNO,
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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Anal ysis for: Cl3HgNO4 Calc'd: C, 64.20; H 3.73; N, 5.76 Found: C, 63.57,
H 3.68; N, 5.63 5 Exanple 12 2-(4-Hydroxyphenyl)-1, 3-benzoxazol -5-o0l The
titl e compowndsones prepared in substantially the sanme nanmem/uss2/skssTri bed
in Exanple 1, from 2,5-di net hoxyaniline, and 4-nmethoxybenzoyl chloride and
was obtained as a light yellow solid, mp. 264-267 C, M5 W 228 (M+H)+. 10
Anal ysis for: CI3HONOB Calc'd: C, 68.72; H 3.99; N, 6.16 Found: C, 67.87;
H 4.05; N, 6.23 Exanple 13 15

4- ( 5- Hydr 0)Sten cB66dirox2: (S flugroy4-hydrexynbenyl31.dikeinzokazaliStele conpound was

prepared i faupstant oﬁh& &va%kkf{egﬁ'% W@U antiah qﬁesgérh@%dn@r a@&@%@lb@d o from

2, 5- dlnethoxyanllln nethox enzol ¢ acl tained as a
white sol i Exampie 1gr5é9cﬁ & framnN4ehicro-Ri8-digydmaapiianyhh3iugserdtiysraxybesiz-

C13HINOA 2%n§@+ Endjpyrﬁme%d?&hld'lde%n@@vas'%bta?he%ﬁas &OMRE solfeh, nﬁ?’ B3.260.°c3. 74;
N, 5.56 EX Hydr oxyphenyl ) - 1, 3- benzoxazol - 6-0l" 25 The title

conpouné Wé\ésm/@%f? @d‘H n substantially the same manner as described in

Exanpl e 1, Atr{ap))g]S:f@AngHmmn@yam l'i ne, and 4-nmet hoxybenzoyl chloride and was
obt ai ned as_a white so g:lyreater than 300 C; M5 W 226 (M H)+.
Anal ysi s f&a'C‘tlcaﬁér@éeHcaﬁ@ H;5@ 68.72; H 3.99; N, 6.16 30 Found: C,

68. 09; H, &ddhd: &N.5589) %, 2%0; W4 03/ 050095 PCT/ US02/ 38513 Exanpl e 15

4- (6- Hydroxy-1, 3-benzoxazol - 2-yl ) benzene-1, 3-diol The title conpound was
prepared in substantially the same manner as described in Exanple 1, from
2, 4- di et haeapipie Hme, and 2, 4-di met hoxybenzoi ¢ acid and was 5 obtained as a

whi te sol i c-BrorRe-2433ud?6-4Chydybxyptenyhd,§-behlioxazol-5-ol
The title compound was prepared in substantially the same manner as described in
Example 16, from 4-bromo-2,5-dimethoxyaniline, and 3-fluoro-4-methoxybenzoic acid
and was obtained as a white solid, m.p. 224-226 °C; MS m/e 322 (M-H)".
15  Analysis for: Ci3H;BrFNO3
Calc'd: C, 48.18; H, 2.18; N, 4.32
Found: C, 48.69; H, 2.36; N, 4.59

Example 18
20  6-Chloro-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared in substantially the same 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: C13HsCINO3

25 Calc'd: C, 59.67; H, 3.08; N, 5.35
Found: C, 59.09; 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: C13HgCINO;
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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Anal ysis for: CI3HONO4 Calc'd: C, 64.20; H 3.73; N, 5.76 Found: C, 64.43;
H 3.77; N, 5.74 10 Exanple 16

6- Chl or o-weo(03/fdoadr o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5- ol pPBrasoa}ssi3

N- (4- Chl or o- 2, 5-di net hoxyphenyl ) - 3-f | uor o- 4- net hoxybenzam de. The title
conpound was prepared in substantially the sane manner as described in
Exanple 1, step a, from 4-chloro-2,5-di net hoxyaniline, and 3-fluoro-4- 15
nmet hoxybenzoi ¢ acid and was obtained as a white solid, mp. 197-199 C M5
We 340 (MtH)+. Analysis for: CL6HL5CIFNO4 Calc'd: C, 56.56; H, 4.45; N,
4.12 Foundg, 6p33; H 4.35 N 4.05 20 Step b)

N- (4- Chl b de. B

trl(fl uor?(rje E%?E&M%ﬂ%‘ﬂﬂg{%&%& be danﬁglmggogédggzﬁm oea m0>r<1(:)3re of
N-(4- chl orSiel!a,BZthmméxWhgwﬁjmtB?lﬂﬂlejmlo 4- met hoxybenzani de (1.75 g, 5.15
mol ) and %gezp mréo nﬁ*ﬁélffn ééétugrdclag(zfo%l_?glag -adibg iftB'a Vﬁ@{g]uré’lﬁ' 4.he

excess reagent evapor a trogen streamin e hood. The
resi due vvasmethRWnZ-hWOahﬁmQtt(u@@ g,0t00; @enoh repdivon a@gtapg ('t 9e PP el arflt h

Et CAc. The é?:reQ@Bblﬁ H?d %L)V"a&e"‘ﬁﬁ(ﬂﬁg V\)@stéﬁrre@%r 40 Min %f‘ﬂxﬁiﬁ 't&ﬁ’pé?é(t@lr MaeO2-

Evaporation and purification hr omat ogr aphy ( CH2Cl'2/ hexanes/ Et OAc
5/3/2, and theoet 1GCifer brand HQUfQQr'n'@qutﬁeU S e@ntﬁ'@mgcqoveentﬁat?}hwuac afift e

lid (1.4 mh %o
fsgr ' C(l 3o d 2 NO% TWeeermpﬁECt:éh s&@"ﬁlt%ﬁ@ &nd crgﬁalﬂiéﬂ #88 (c@%rgﬁd&’h"b&bxaﬁé}&b?’s:f

2.98; NO 4.9 a browysheg Be0008 115 1045 36 248 %He)p c)
6- Chl or 0- 2- Achysisef: @ f ﬂ;‘mdjoxyphenyl) 1, 3-benzoxazol -5-o0l The title

conmpound was prepare subst ially the sane manner as described in
Exanpl o 1, GUER & S35 244K, s

N- (4- chl or oFglng: c,l edaxyptemyI5)433- f | uor o- 4- hydr oxybenz- am de and pyri di ne
hydr ochl ori de and was obtained as a white solid, mp. 258-260 C; 5 MSme
278 (M H) +.

15  Step b) 2-Amino-6-bromo-4-methoxyphenol.

Raney/Ni (2.5 g) was added into a solution of 2-bromo-4-methoxy-6-nitrophenol (8.8
g, 35.5 mmol) in EtOAc (100 mL). The mixture was shaken in a Parr apparatus under
hydrogen at 25psi for 2.5 h. The reaction mixture was filtered through celite and
concentrated under vacuum to give a gray solid (7.4 g, 96% yield; 95-97°C); MS m/e
20 218 (M+H)".

Analysis for: C;HsBrNO,

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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Anal ysis for: C13H1L7CIFNO3 Calc'd: C, 55.83; H 2.52; N, 5.01 Found: C,
55.35; H 2.59; N, 4.91 10 Exanple 17

6- Br onp- 2w313/f050903 0- 4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5- ol PThaisn2/sdse3
conpound was prepared in substantially the sane manner as described in
Exanpl e 16, from 4-brono-2, 5-di met hoxyaniline, and

3-fl uoro-4-net hoxybenzoic acid and was obtained as a white solid, mp.
224-226 C; Ms me 322 (MH +. 15 Analysis for: CL3HL7BrFNO3 Calc'd: C
48.18; H, AnplysisNor: £.40BNQand: C, 48.69; H, 2.36; N, 4.59 Exanple 18 20

6- Chl or o- Zdéic@;@rwnemxg nlp8gbenzoxazol -5-o0l The title conpound was
prepared in substantia e sane manner as described in Exanple 16, from

4- chl or o- 2@“8?&%@/%¥I78n@ 283d 4- met hoxybenzoyl chloride and was
obt ai ned as an off-white SO|Id mp 260- 262 C M5 W 260 (M H)+. Analysis
for: C13H8CI NC3 25 Cal c' d: 59.67; H 3.08; 5.35 Found: C, 59.09; H,
3.06: N2 5 Step Ekﬂfﬁm? q-gmg,h@%z .(4-methoxyphenyl)- 1 ,3-benzoxazole.

| or o- 2- (4- lRir@¥yphenyl ) - 1, 3- benzoxazol -6-ol 30 The title conpound was
prepar ed I'A§u§l§ah§|6hlcﬂ|2|-bfo¥rbﬂi ﬁ@mxmq(mme&ﬁ)xmﬁwmmﬂpherﬁxarmétamaﬁ from

ool or o 2 gL ety g SE s o n deaand e
for: CL3HBGhMER akdlamhgdrots pX9lehd; (860 rn%,) W3is rbflued3or 1315W|ﬁoumd|nu&xs atef0; H,
L A A I D o LA 35 AR, Brown st =
2- Br on- 4- rremkmwteﬁrperattmrepmmmnxtur‘é viBisoeoahes] oot tgmpé:@u@rgm;nu Wwashediaithi
igl()dm(‘nz)f) mg\;l)%ﬁ 0 C of gtOéé?nr{_'L%lagern\}ve))( { %&?dr%[ &ggﬁe E(\%%\(ﬁ/oratlorhI .=:1[nrdo coryr/]sef‘g\f?zlatig% 6.9 9,

from acetone/ethyl ether gave an off-white solid (23.5 g, 82% yield, m.p. 139-141°C);

MS m/e 334 (M+H)".

15  Analysis for: C4sH,BrNO;3
Calc'd: C, 53.91; H, 3.62; N, 4.19
Found: C, 53.83; H, 3.37; N, 4.01

Route b)
20 A mixture of 2-amino-6-bromo-methoxyphenol (100 mg, 0.46 mmol), 4-methoxy-

benzoic acid (77 mg, 0.5 mmol), and boric acid (31 mg, 0.5 mmol) in p-xylene (9 mL)
was refluxed for 24 h using a Dean-Stark water separator. The mixture was cooled to
room temperature, and concentrated under vacuum. The residual product was
purified by flash chromatography (30% EtOAc/petroleum ether) to give a light pink
25  solid (99 mg, 65% yield, m.p. 136-138 °C); MS m/e 334 (M+H)".

Analysis for: C45H.BrNO;

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 CH.Cl, (50 mL). The mixture was allowed to warm up to room
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acetic acid (100 nm.). The m xture was stirred for 30 mn at room
tenperature, and then at 70C for 2 h and poured into water (1.5 I)

cont ai ni nyomensmwed r at ed sul furic acid (10 nl). The preci pcratsensssod i d
filtered and crystallized from (chloroform/ hexane) to 10 give a brownish
solid, mp. 116-118 C, M5 W 246 (MH +. Analysis for: C7/H6BrNO4 Calc'd: C,
33.90; H 2.44; N, 5.65 Found: C, 34.64; H 2.16; N, 5.43 15 Step b)

2- Aimi no- 6- br ono- 4- met hoxyphenol . Raney/Ni (2.5 g) was added into a solution
of 2- br ono-t@mAetkERy - BURNG 1t ETBING 9P gherigd ths. SISRABSON itimed Ao @ 1¢mk L) .

The mi xtur esoYéﬁ‘l%nShﬁ'léerﬂlx'td?e@vfaétfrreapﬂabé‘rh%mﬁ@%ﬁfre fbr}’grdé9§%nétthe?59§ure80r 2.5
h. The reaction m xture was celit concentrat ed under

vacuum t o gy intgeald @ol Cyethy! athgr (@@%Wk)el Methglsalgq@)l (ZWS”M wasggldeq g

(M+H) +. Anaémy $nt<§ Q’fe n(QV RERLNR eral ZU fhin SeriodS- B midtturd wés; théh pduréd intbound:
C, 38.32; H, 24 25

St
. B o5 AL B e SrapHEISERASISShRF PR Bt Wih WAl n e SR o
Anhydrous py§$Oj. n«Evé&Yraﬁbrn‘and 463 tizatien YromPacaskigsthylr ethui/issxahes gave anl d

(0C) mxtur al I stirre 6- b et hoxyphenol
(20.0 g, glofgw'g' '?Qéﬁ ﬁ’c%k"g)%’éHi) 6?5 Eﬁ?aﬂgn &%’(’é%&g@ﬂ 1}'929 0 mml), and
CH2Cl 2 ( 250arlysis foR dAHBRYOs he pyridine addition a precipitate was forned.
The m xture 0 n and then ethyl ether (250 nL) was
added. The $fe @1‘3%@ g"%gq%g' 4\ﬁ§1re filtered off and washed with et hyl

et her. 10he FminddG, 596 H,&&MN N, d4.48at er and stirred for 20 min. The solids
were then filtered off and dried to give an off-white solid (42.5 g, 95%

yield, mp. 73-75C); M5 me 484 (MH+. -59 WO 03/ 050095 PCT/ US02/ 38513
Anal ysi s f oRout€BBH20Br NO6 Cal c' d: C, 56.80; H, 4.15; N, 2.88 Found: C

7B omo: 5. rERRYPryEs 1025 ph 2 f tmel) was added dropwise to a AT G
suspensi on @f 7-Rramefnethonythticpeioxypheni-h Sxiananxazple) £¥0noigp mmol),
4- met h0|>5y- and dichloromethane (1.5 mL). The reaction mixture was allowed to come gradually
to room temperature and stirred for 1 h. The mixture was poured into ice and
extracted with EtOAc. The organic extracts were washed with brine and dried over
MgSQ4. Evaporation and flash chromatography (30%-40% EtOAc/petroleum ether)

gave (102 mg, 86% yield) of the product as a light pink solid, m.p. 295-298°C; MS m/e
20 304 (M-H)";

Analysis for: C43HgBrNO4

Caic'd: C, 51.01; H, 2.63; N, 4.58

Found: C, 51.06; H, 2.77; N, 4.36.

25 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), thionyl! chloride (100
30 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 vacuum. 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,CI, (150 mL). Anhydrous pyridine (37.0
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benzoate (42.0 g, 86.4 mmol ), p-toluenesul fonic acid nonohydrate (32.8 g,
172.8 mol) and anhydrous p-xylene (800 nL) was refluxed for 1 h with
cont i nuouwowans9d0 renoval (Dean-Stark Trap). The initi alPCTUSOBBESIDN
turned into a brown solution at refluxing tenperature. The m xture was
cooled to roomtenperature and washed with NaOH (2N). The organic | ayer
was dried over MgSO4. Evaporation and crystallization from acetone/ethyl
et her gave an off-white solid (23.5 g, 82%yield, mp. 139-141 C; M nle
334 ( MrH) + Ml 54688 el wasr added sHepEERIRO tha| rew mixtures 3 Dgiing the pyddine N,

4.19 Founggdfion 53pr8§prtdfle \A%sefgrmé}i 'ﬂ'reoﬂarxtl.l?@bﬁa% é?r}rea(?orped’ﬂrﬁﬁ éHcPth@fr ethyl

2- am no- 6- br ono- net hoxyphenol (Cr 1), a enzor c aci d
(77 ng, 0. thaRy0 W&Mamdﬂed he P eefltﬁt?d @"@smf)'teﬁfi %‘Tﬁgl ¥ReheWith )  was
ref: uge? f@’thﬁéthér U$h@%oﬂd@®éfb‘t§kéﬁ ) wereeén@%n@é@t&rzo rhine mei&raeww% |
cooled to .roomtenp an conce r va e resj dua

pr oduct Swadherpfitgred é’gg B‘S‘/&Irdf'ﬁ‘gﬁo (,gl‘Yreo%f’ rﬁ‘ﬁhﬁf’“?é@ &t&};ﬁ@‘? oMM % her)
to give a ligght); MSW/e 240 @eH)'d (99 ng, 65%yield, mp. 136-138 C); M5 W
334 (M+H)+ Anal ysi s, f H2BrNO3 Calc'd: C 53.91; H 3.62; N, 4.19
Found: C, ?yg fPf%SI'BSBrF% 4.01. 30 Step e)

7- Br onp- 2- (Gblctwctr dRygehenglgy: fl, 36Benzoxazol -5-o0l. Route a) Boron tribrom de

(1M 89.9 W}% d dropwise into a cold (-70 C suspension
of 7-br ormrF@“Pr&tqﬁ' Eﬁemg%phenyl )-1, 3-benzoxazole (10.0 g, 29.94
mml ) aod CH2CI 2 (50 nlL). The m xture was all owed to warmup to room -60
WO 03/ 0500 02/ 3 te tur . err od the
suspensi on STZ%S g?@r’&’ (5“‘36 o e’PDg drﬁ"gf ﬂgi’ &a?g room
t enper at ur A stﬁpélsﬂbaysf ambmdsrer[(mm@d-mahmwbynzdyt)mm]-inﬁéiho@))h@tyln38!- et her
(1000 ni). __ Ico ol 0 sl ow y.into the new mxture
over a 20 rdvﬁro XYE% O(ﬁqzexfhg bv\ggs‘trﬁgwﬁpfm?'gﬁn?s*{f%mé a\ﬁ)gt rane d?t?) The
or gani c | ay@as. 5vvg,s 1Mhetdn¢lhraed anhygouai p-Rylere €1, 1) avas defluzeld doer3 hMyBO4.
Evapor |o Y n gave an
of - aii e <8B! hasgfle b SERE TS 15 Wi ShinsloRIBRRR RS

brown solution at reﬂuxrng temperature. The solids were filtered off and washed with

ethyl ether. The solids were suspended in ethyl ether (200 mL), stirred for 10 min,

filtered off and dried to give a tan solid (25.1 g, m.p. 175-177°C). The ethyl ether

layer was concentrated to 20 mL and 2.5 g of additional product was obtained (90%

20 overall yield). MS m/e 352 (M+H)".

Analysis for: C4sH11BrFNO;

Calc'd: C, 51.16; H, 3.15; N, 3.98

Found: C, 51.10; H, 2.92; N, 3.89

25  Step ¢) 7-Bromo-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol
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: Cy3H;BrFNO;

30 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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Anal ysis for: CI13H8BrNO3 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 tribromde (0.25 nL, 2.7 mmol) was
added dr opaiss®siopto a cold (-78C) mxture of PCT/US02/38513

7- br ono- 5- met hoxy- 2- (4- met hoxyphenyl ) - 1, 3- benzoxazol e (130 ng, 0.39 mmol),
15 and di chl oromethane (1.5 nlL). The reaction m xture was allowed to cone
gradually to roomtenperature and stirred for 1 h. The m xture was poured
into ice and extracted with EtOAc. The organic extracts were washed with
brine and d»iamplevd@r MSO4. Evaporati on and flash chromat ography (30% 40%
Et OAc/ pet r dl-Brame2h@rfluorgaivhydrogyphesyl) e dbgnzaxsgobs-ol he product as a |ight

pi nk solid, 295- 298C : 4 (MH)+; Analysis for: C13H8Br NC3
Calc' d: C, %@’%l?%?k%éfgg';et'kﬁ‘@egémg%oﬁﬁd (c H?Sl 06; Hy 2.77; N, 4.36. 25
Exanpl e 21 IiftoBa mnn2{5%°3‘~) frmixtoreoefmg‘z@dﬂé@gh@&lwn)\mm) N4 62861488 -ronol) St ep

a) 2-Br r |

fl)uoro at%é‘&(% Lézd@ar?%ﬂvv%m@ u?z[]&f%y‘1 %%m&%en%a%hﬁ@(@be %|4cﬁ1aC| d (39.0
g, 229 mmﬂ)he mbtuseyyasctiredifae 1 (n Gitered @finand therpresipiteted gelidsywererwashiede (0.5
M) was T elditXRdt ider ol h?hycnln%ié W8S JBLE sIohARNCELIHTOR) HAJINTiThe

solids were taken I n benzene (tw ce) vol ati | wer e renoved under

vacuum Thevigaseysistisrings The §§Qﬂ9¢é@dl Srﬁ)“@]%l fiteredowaghgd withi watgi @od drigddoa col d

(0 © mxt I & f - B9 4m-Hmet hoxyphenol
(20,0 g 98 o s g 70”61 v

03/ 050095 #@"ﬁ%ﬁ(fﬂ $851F0s nl., 468.5 nmol) was added dropwi se into the new
m xture. Dusdipg: ¢hes./H,difse addition a precipitate was fornmed. The
mxture was_stirred for 30 min and then ethyl ether (250 nL) was added.
The preci plﬁ%{”éd sof-1eidI et filtered off and washed with et hyl ether. The
solids were taken in water and stirred for 20 mn. The solids were 5 then

Lo 55 e o A e by O 7
15  The title compound was prepared in substantially the same manner as described in
Example 21, from 2-fluoro-4-methoxybenzoic acid, and was obtained as a white solid,
m.p. 248-250 °C; MS m/e 324 (M+H)".
Analysis for: C43H;BrFNO;
Calc'd: C, 48.18; H, 2.18; N, 4.32
20 Found: C,47.89; H, 1.95; N, 4.18

Example 23
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 miL, 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: CgHgF,03
Calc'd: C, 53.47; H, 3.99
Found: C, 563.15; H, 3.83
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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-Brono-2-(3-fluoro-4-nethoxyphenyl)-5-net hoxy-1, 3-benzoxazole. A
suspensi owoaB/0obs ono- 6- [ ( 3- f | uor o- 4- met hoxybenzoyl ) am nojpcaruser/bssty phenyl
3- fluoro-4-nethoxybenzoate (46.0 g, 88.1 mmol ), p-toluenesul fonic acid
nonohydrate (33.5 g, 177.2 mmol ) and anhydrous p-xylene (1 1) was refl uxed
for 3 h wwth 15 continuous water renoval (Dean Stark Trap). The initial
suspension turned into a brown solution at refluxing tenperature. The

sol i ds wer tép b) 23Riflubfo-dmiethaxykanzaicdtidet hyl ether. The solids were
suspended | her (2 t] 1 D i [ fa.and
dried to glé\}gﬁy%ﬁgdr%g@?i(gh( g’@'ﬂ%wa%ég%‘f%’%?g“@ﬁemgw %e(fﬁﬂgjr?é 4I ayer
was concentmeth@gbernzoate (0.Qrgd 4.5 mynal), Tatfdi1Q0oma) apd dded (18S relbt afhed (90%

20 overal | |5<l§ éj)lt\lvas g‘%g@ aﬁgorél\l@ﬁ})é’r'atﬁ@géryé'hs waé’ramdﬁpe@"ﬂﬂraﬂa\'%) Cphe' d: C

51.16; H, N, 3.89 25 Step c)
7- Br ono52- (rRedini@adosalidhyar lierem offy Wpshedawitfe watsg 298| drisddp QTY?eatWWtPéOBQ)rrpound

was prepar [ i Y.1bfecs e ypigieiv-fs. descri bed in  Exanple 20,
Step e, ggggﬁgéﬁé,bg?ﬁgh Fggba whi tg SO’|T'I d, rr(lrp §’265 267 C, M5 W 332

(M H) +. Ana‘}"gaé)/is§f?ropsHsfk@H7Br FNO3 30 Calc'd: C, 48.18; H, 2.18; N, 4.32
Found: C, 48,3d@:c H1.03; 803 M 4.19 -62 WD 03/ 050095 PCT/ US02/ 38513 Exanpl e
22 7-Brono- 2- (2 fI uor o- 4 hydr oxyphenyl ) -1, 3-benzoxazol -5-0l Step a)

2- Fl uor o- 4-ffeftidx %’c Into a warm (55C) nixture of Ag20 (13.5 g,
58.4 mpl ), NaCH (19 5 g, 487 rrrml) 5 and water (200 nml-) was added

2-fl uoro-4- et hoxybenzal The mi_hg)ﬁie was stirred

ehy 97.
for 1 h, f |$tPBFéa Pf“%gzt’* ‘b‘?’@(‘:‘} 8\"1"8?‘ "s’n&B {jg I\‘RBF%"%& wi th hot
water (10 ntpe. tltféf&rﬁpduhﬂ LS M‘%ﬁar@ddﬁ@ubétémda}dy ittt Qarﬂ@hﬁiar(n@ﬂ)as H@kcr(b'éﬂl)mWI th

inddr! ed (TS 1ol S LRI TRy R Zogci 10 s, oS ot s Ve
169 (M H) +.solid, m.p. 258-260 °C; MS m/e 342 (M+H)".
15  Analysis for: C43HsBrF,NO;
Calc'd: C, 45.64; H, 1.77; N, 4.09
'Found: C, 45.33; H, 1.62; N, 4.02

Example 24
20  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
25 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
30 g, 97% yield, m.p. 98-99 °C); MS m/e 552 (M+H)".

Analysis for: C;sH3sBrFNO;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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10 Analysis for: CBH/FGB Calc'd: C, 56.48; H, 4.15 Found: C, 56.12; H,
4.12 Step b) 7-Brono-2-(2-fluoro-4-hydroxyphenyl)-1, 3-benzoxazol -5-o0l 15
The titl ewoonpsuwstl was prepared in substantially the sanmePoanser/3sas3
described in Exanple 21, from 2-fl uoro-4-methoxybenzoic acid, and was
obtained as a white solid, mp. 248-250 C, M5 W 324 (MtH)+. Analysis for:
Cl3H7BrFNOB Calc'd: C, 48.18; H, 2.18; N, 4.32 20 Found: C, 47.89; H,
1.95; N, 4.18 Exanple 23

7- Br onp- 2- Steld- §) 5d&fﬁﬁtautwdm9mﬁew|oa(yh2-$4 flters-butylslimsthyl)silydloxy}-3y

Met hyl 2, STQ;OQM@I)%%W?@I;%&&H uo25 | odonet hane (10.7 niL, 172.5 nmol)

was added into a mxture ro-4- hydroxgbenzm c acid (10.0 g,
57.5 mol ) Di¢hlerabigtii-odelyiphasrhineipaladiym (L|72(09§3n9mq)7 anmol) was added into a

N, N-di met hyl, &@Fé'@fﬁvfiﬁor(té%O{[tak)butyTBrﬁwe'myF)EW]SXWES&HI&Q@&M%@IJI Bky3l2 h,
and then poured into water and extracte he. or anlc extracts
wer e dr Ped ouerophepdda . 3-isnzpeazate 0d-7a8d29armmpehatribylyl(Wpyitingd .5 g, 33.25

chromat ogr aphy (attaéﬁsa;ﬂéné (&8 % 5th'@ readford AiRud Was tsﬁrré@'alt @0td Gor224) .h, 88%
yield, mp. 66-6 I—%%@Anal ysis for: CIOHBF203 lc' d: C,

53.47; H, 3$o0ed fPotﬂ%F t@“P%tUi% d'#rt ety oien471¢ sgsanscieaiedVilss1 3
Step b) 2, ArMdibdieodh rmtrt@wkalenamm@ fikereld tsﬂdguwwgsmom&eoﬁedﬁxra&@ m -)

was added |nto a, m xt di fl t hoxybenzo (0. 0 g,
5.5 ol ) PURBESIOTGY Theh iR A ety Elee Sord)ciels 2 e <ofi Fit

room tampergaBg%q/uélorm@ b3-9ana).ans di/é 6ed (vemyl. HCI (2N). The 5 preci pi tat ed
solldvvasflli g:tl‘ 'y@jedvm'thwater and dried to give a white solid
(8.9 g, 96AEISIO" Kl ¥ASne 0): M me 187 (MH)+. Analysis for:
C8H6F203 @died:C, &8%1:1,0566; N, 28021 Found: C, 50.83; H 2.92 10

Found: C, 64.59; H, 7.70; N, 2.73

15  Step c) 2-(3-Fluoro-4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.
Hydrofluoric acid (48 wt.% in water, 1 mL) was added into a solution of 5-{[tert-
butyl(dimethyl)silylJoxy}-2-(4-{[tert-butyl(dimethyl)silyljoxy}-3-fluorophenyl)-7-vinyl-1,3-
benzoxazole (1.5 g, 3.0 mmol), THF (6 mL) and acetonitrile (3 mL). The reaction
mixture was stirred at 65 °C for 8 h, and then poured into water. The precipitated
20 solid was filtered off and dried. Crystallization of the product from acetone/ethyl ether
gave a white solid (0.72 g, 81% yield, m.p. 249-251°C); MS m/e 272 (M+H)".
Analysis for: C4sH1oFNO3
Calc'd: C, 66.42; H, 3.72; N, 5.16
Found: C, 66.31; H, 3.85; N, 4.96
25
Route b)
2-(3-Fluoro-4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.
Dichlorobis(tri-o-tolylphosphine)palladium (1) (0.87 g, 1.1 mmol) was added into a
mixture of 7-bromo-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol (7.16 g, 22.1
30  mmol), tributyl(vinylitin (10.5 g, 33.25 mmol) and ethylene glycol diethyl 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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Step c) 7-Brono-2-(2,3-difluoro-4-hydroxyphenyl)-1, 3-benzoxazol -5-0l The
title conpound was prepared in substantially the same manner as descri bed
in  Exanpwe 03050005 om 2, 3-di f | uor o- 4- net hoxybenzoi ¢ aci d, aad/usay3ssbs ai ned
as a white solid, mp. 258-260 C M5 me 342 (MrH +. 15 Analysis for:
C13H6Br F2NC3 Calc'd: C, 45.64; H 1.77; N, 4.09 Found: C, 45.33; H 1.62;
N, 4.02 Exarrple 24 20

2-(3-Fl uoro drox phen -7-vi _}/ 3- benzoxazol -5-0l Route a{ Step a)
7- Br ono- 5- {{t |1(/u1 9|a)‘§h F?'@x(ﬁ‘}3-529 (2% p/teéhtm Bugyd-2ef net M%) si 1yl
]- oxy}-3- f,,l,,g@gmqenyl) 1, 3- benzoxazol e. tert-Butyl (chloro)di nethylsilane

(23.2 g, 154 mmol) was added portionwise into a 25 m xture of

7- br ono- 2- A2YERSPH CatifiNQexyphenyl ) - 1, 3- benzoxazol -5-0l (16.6 g, 51.4
mol ), i m ed.e,66425H03.725M, smel ), N, N-di net hyl pyridin-4-amne (1.0 g,
8.1 mmol) nd (30 . Jpe_mxture was stirred for 3 h, poured into
wat er aﬁd PPP%%?'O%\A& ﬁ%)& Hyg'%gt her. The organic extracts were dried over
MySO4. Evaporation and purification by flash chronmat ography (hexanes /

Et OAc 50/1) ive a white solid (27.5 30 g, 97%yield, mp. 98-99 O; M
me 552 ( hnal ysis for: C25H35BrFNC3Si 2 Calc'd: C, 54.34; H 6.38;

N 2. ﬁf’ Fstap a) @-[55AcOfloxy)-7ebrbaio-N3-ben2éxasfvl-24l)- D-HLORSKH Ry PS3ethis02/ 38513
t ep

5-{[t ert - BT @ RETEE G M 1998 el wap added_iig 310k HEEh $PYLRT Of 1oy} - 3-

fluor opbenwrdma-zwerfwbrolz;aydnewveaylphe benzoxazol-5-of (1.24 g, 3.8 mmol), N,N-
Di chl orobi s (é{n O tﬂ?réx(ﬂmqges?m ng(?)gt_)% lm%jdl)ug?\d |1 !4)-d|<g>(<)an6e3(1g mE)) 7'clahe rea lCXlO

added into
7- br ono- 5- {rhikieind wbsl'aydv(edi toatdmn s td pbinctenpeiatfrd -aftstirred Bart2l K. dWimd(ﬁO) silyl

] oxy}- 5 3-fluoro Vil ). - 0 7

tributyl (vmVI V)V?si %é]%% oéh%r@%ggéﬂ% %ﬁra(: pW'§<r§ tecgnﬁ{gc %M% ovef e“acti on
m xt ure wasEvaponatien aad chBllizatio 4rom Et@Achedne@avean ofEmhie solid éQ 8dig,ut ed
with etlhyl ef +reated with activated carbon. The m xture
was fi It1t%er e%/hﬁ.&d&]h%%%& Q\Wg_lconcent rated. Purification by flash

chr omat ogr dgtajysisifex &adh:BrFEODAC 50/ 1) gave a white solid (11.8 10 g, 89%
yield, mp.c433.98 delo2; MP2oen5893( MHH) +.

Found: C, 49.58; H, 2.59; N, 3.37

20 Step b) 2-[4-(Acetyloxy)-3-fluorophenyl]-7-vinyl-1,3-benzoxazol-5-yl acetate.
Dichlorobis(tri-o-tolylphosphine)palladium (Il) (46 mg, 0.06 mmol) was added into a
mixture 4-[5-(acetyloxy)-7-bromo-1,3-benzoxazol-2-yl]-2-fluorophenyl acetate (0.8 g,
1.98 mmol), tributyl(vinyltin (0.9 g, 2.8 mmol) and p-xylene (9 mL). The reaction
mixture was stirred at 130 °C for 5 h, cooled to room temperature, diluted with ethyl

25 ether (10 mL) and treated with activated carbon. The mixture was filtered through
MgSO, and concentrated. Purification by flash chromatography (hexanes / EtOAc
5/1) gave a white solid (0.4 g, 56% yield, m.p. 154-156 °C); MS m/e 356 (M+H)".
Analysis for: CigH1sFNOs
Calc'd: C, 64.23; H, 3.97; N, 3.94

30 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 (65 mg) was added into a solution of 2-[4-(acetyloxy)-3-
fluorophenyl}-7-vinyl-1,3-benzoxazol-5-yl acetate (0.14 g, 0.39 mmol) and 1,4-dioxane

- 66 -



Anal ysis for: C27H38FNO3Si2 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 uovo-0dsopelr oxyphenyl ) - 7-vi nyl - 1, 3- benzoxazol - 5- ol . pelydisod/3s3e i ¢ aci d

(48 Wt.%in water, 1 m-) was added into a solution of 5-{[tert-

butyl (di methyl)silyl]oxy}-2-(4-{[tert-butyl (di nethyl)sil yI]oxy}-3-fI uor ophe

nyl)-7-vinyl-1, 3- benzoxazole (1.59g, 3.0 mol ), THE (6 m-) and

acetonitrileq&lt) The reaction was stirred at 65 C for 8 and
o

t hen pour ed3 T\K}afe'uxturerWés ghrEed B @tc‘e@rédl PeMTed inlesvaten. peififigd yith F&%d
dried. Cryspn)ldndabkidcted withe ERDAEUThe fdrgami@ caiabr/ abhy ldried hser §8®,.a

white soli 0. % m 49-251 O); o
Anal ysi s fgﬁ\‘a ool apddyaili-alish 1o Rsighbesaness bova S s 2o (0 o,
26.(21; | H, @u@&hmlﬁ 280-952 @ﬁwl&)mmznl)(mm?z b | |

-(3-Fl yoro:4 -7-vinyl -1, 3-benzoxazol - 5-o0l .

Di chl or obi s’%rf"’]hf S(C)}of ?5* W@bhl ne) pgl ladium (11) (0.87 g, 1.1 mmol) was
added i nt o @alc'di Gta&42; bf, 3.72; N, 5.16

7- br ono- 2- ( -f l.uar |)-1, 3-benzoxazol -5-0l (7.16 g, 22.1 30
mol ), tri bt W(@’ié\bysgwﬁﬁ ge@y 33.25 mmol ) and et hyl ene gl ycol diethyl

ether (65 nL). The reaction mxture was stirred at 115 C for 48 h, cool ed
to roomtengg and treated with activated carbon. The m xture was

fllterel%tlg uor 9y§hﬁgxg9 f‘ﬁﬁ bgn |f| é%on by flash

chr omat og rap on aC| WO 03/ 050095
PCT/ US02/ 38‘Bﬂ93t|tIeE¢c£m;nand @H&Qb@pav’eﬁ/ m)subgamcalla thm same soanngr (a4 .deScrihed 718 %

Calca: ", R 2, Rusi. (e bome HRMro R BBaoRl 3l pHE o
Rout e c¢) St@pars)was obtained as a white solid, m.p. 274-275 °C; MS m/e 272 (M+H)".

4-[5-(Acety sf rl?f 3 benzoxazol - 2-yl]-2-fluorophenyl acetate.
Acetic anhydri 95 mmol ) was added into a cold (0C) solution of

7- 10 bﬁ%nocq”ﬂcé3cf6w¢1@7fﬁyd#§ﬂ@phenyl) 1, 3-benzoxazol -5-o0l (1.24 g, 3.8

ol ), N, N g vt 8ysadys.ifliguAnaaigre (1.1 g, 9.18 nmml) and 1, 4-di oxane (13
m.). The reaction

Example 26
2-(2,3-Difluoro-4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.

20 The title compound was prepared in substantially the same manner as described in
Example 24, Route b), from 7-bromo-2-(2,3-difluoro-4-hydroxyphenyl)-1,3-
benzoxazol-5-ol, and was obtained as an off-white solid, m.p. 276-278°C; MS m/e 290
(M+H)".

Analysis for: CisHgFaNO3

25 Calc'd: C, 62.29; H, 3.14; N, 4.84

Found: C, 61.90; H, 3.05; N, 4.52

Example 27
2-(4-Hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.

30 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-of and
was obtained as a white solid, m.p. 249-250 °C; MS m/e 254 (M+H)".

Analysis for: CysH1NO;3
Calc'd: C, 70.99; H, 4.39; N, 5.52
35 Found: C, 70.75; H, 4.34; N, 5.46
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m xture was allowed to warmup to roomtenperature and stirred for 20 h.
Water (50 nlL) was added to the reaction mxture extracted with Et OAc and
dri ed ovewoOM3B&95s Evaporation and crystallization from ErOR/Somsssng gave
an off-white solid (0.87 g, 15 56%yield); M5 me 408 (M-H) +. Anal ysis
for: ClL7H11BrFNOs 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- (Acet yl oxy) - 3-fl uorophenyl ]-7-vinyl -1, 3-benzoxazol -5-yl acetate.

Di chl orobi s(tri-o-tol yl phosphi ne)palladium (11) (46 ng, 0.06 mol) was

added into j
215 (acet yamnes  Bnazo, GRS Ay s bohk R 2aphids (0.0
g 1.98 mb.brbmobmyh(.wdwwamyp @yupvv?n -1rﬁméaz&aéonm$we%<n§9)(9 m).

The reactioh mxture was stirted 5 h, cooled to room
t enper abur &-Begmasueeiniftiden (4hg| 273 remﬁarqumﬂqm)m@rm mixtargt &fcl-(d-fueredt i vat ed

carbon. The,y, Hﬂo&%ffe%%d?:@%lrfyl -h e eRdotd¥orsi8h (0. M) IO AN phrsdN 6 6d takatoRithile (30

Purlflcatlon by flash chromatography (hexanes / EtOAc _5/1) gave a white

solid (0.4 M) 556rgacdion Migkis. walss&ttrrfﬂ @t egom R@‘W@tu%f@rﬁ/iﬂl—i?q“fed RS s for:

ﬁlggl‘;g'\gf aﬁé'e&trgcteg:wll__tﬁ@t@ﬁc The é’rgaﬁlc e&iraé’zf %;e aﬁed:@&éim 990, Q‘:‘?va%f,atnbh 3 78;
ep .c) uor o I ox en v oxazo

Pot assi um @&F’@HH iop B Tlag Cﬂﬁég‘amﬂ%‘%’eqﬁ?)énﬁségF%gW@ 2b ?/quave (a as

2-[4- (aget glmw)so’ﬁd ((ﬁhggrmmqggmz]gﬂeylwwéwg perapxazol -5-yl acetate (0.14

g, 0.39 mml% 49("%8\1 -66 WO 03/050095 PCT/US02/38513 (3 nL). The

yﬂs 2l G for

m xture wad® 1 h, poured into water, acidified with HC
(2N) and eﬂmmtcedswns;hi BiSOAW, 4.00e organi c extracts were dried over MySO4.

Evapor at i o ry.s 2 0 rom Et OAc/ hexanes, gave a white solid
(0.06 g, @%%’6%*{0 ‘@58 3§é MB W 272 (MrH)+. 5 Analysis for:
C15H1C]:N03 aﬁdl(b)aka@hltﬁsowzo 1B.,g, B. 52272&745°.cnﬁwsmma8 (B+H6. 32; H, 3.47; N,

a
2 (2 Fﬁﬁo;@* %y%%cft} QWIO)’ 7-vinyl -1, 3-benzoxazol -5-0l. The title

conpound w&lqjdecpaﬂrle&? Hn188b813@6i al |y the same manner as described in

Exanpl e 24(F£Bﬁ{5't@ A

7- brono-2 uor o- %15 hyaroxyb%enyl) 1, 3- benzoxazol - 5-

Example 30
20 7-(1,2-Dibromoethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol

Step a) 5-Methoxy-2-(4-methoxyphenyl)-7-vinyl-1,3-benzoxazole.
The title compound was prepared in substantially the same manner as described in
Example 24, Route c), step b) from 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-
benzoxazole and was obtained as a white solid, MS m/e 282 (M+H)".

25  Analysis for: C47HsNO;
Calc'd: C, 72.58; H, 5.37; N, 4.98
Found: C, 72.33; H, 5.26; N, 4.72

Step b) 7-(1,2-Dibromoethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol.

30 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 g, 1.12
mmol) and CH.CI, (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). Methyl alcohol (10 mL) was then slowly added into the

35 mixture. The new mixture was washed with water (three times) and dried over
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ol, and was obtained as a white solid, mp. 274-275 C, M5 mle 272 (M+H) +.
Anal ysis for: C15H70FNO3 15 Calc'd: C, 66.42; H 3.72; N, 5.16 Found: C
66. 18; Hw8.04/8500b§ 4.97 Exanple 26 PCT/US02/38513
2-(2,3-Difluoro-4-hydroxyphenyl)-7-vinyl -1, 3-benzoxazol -5-o0l. 20 The title
conpound was prepared in substantially the sane manner as described in
Exanpl e 24, Route b), from 7-brono-2-(2, 3-difluoro-4-hydroxyphenyl)-1, 3-
benzoxazol -5-0l, and was obtained as an off-white solid, mp. 276-278C, M5

W 290 NHMgSO4 Avapgratien aeg putficstiorbnfiasipshreaptogsphg, (h%?s_ﬂnfgl BPAg 31 N,
4.84 FOU” av@al@iat %Plow'@lou&fd)@z %%Q%yé% nEefamsLﬁWZ%& MS m/e 412 (M+H)".

2- (4- Hydr oXx pheny -7-Vvi_n benzoxazol The title corrpound was
prepared i s RhtGdBr=NBe same manner as described in Exanple 24,

Route b), f¢gau7cbf3)5@+22(e@ Rydmoxyphenyl) - 1, 3- benzoxazol -5-ol and was
obtained as_a whit m 249- 250 G VB e 254 (MtH) +. Anal ysis for:
C15H11NS3 ésﬂl@ddc%?g%* gf4 N, 38339: N, 5.52 35 Found: C, 70.75; H, 4.34:
N, 5.46 -67 V\D 03/ 050095 PCT/ US02/ 38513 Exarrpl es 28 and 29

4- Br ono- 2- ( 3- orq 4- hydroxyphenyl) 7-vinyl -1, 3-benzoxazol -5-ol (Ex. 28)

and 4, 6- D| u I OX 7- VI -1, 3-benzoxazol - 5- ol
(Ex. 29). 5N- EF?ﬂ’rBé'UX'& r{? &é°’(3%/? %R%EWWB‘I")' s added into a mixture
of |2) (3- L I upsg%ﬁ&y&iapwmahm%) -erfe w m@ 4t165imb@|plwggaa@éd itk sélatdﬁofgr- 2.77
no and acetonitri e ion m stirre room
t enper aur 1 f%?'brf’é"%thyﬁt?a?“ewqr‘?’ﬁYBh%@’ 5 %ﬁﬂ%f’xéi‘?' \ t@a‘wa t%édﬁt“m%) affle
]g)lr gaﬂl CheXtéo'é‘fdrﬁtméqﬁlGnI@r <3 @ﬁeﬁod\@lOIzMe vasa@g@g}fdir;m hapslred intd cciat((i%(gn by
ash chro p t QAC a) as a

white ool | TeDehG T iy hdEsnd A EXEAG\ i, 8reEniel ek, Pl et ayer
C15HgBr NO3 g&0;.d Evé‘por‘éﬂon45nd I;dun’rﬂ:a’ﬁ@n biy, flagh GBiromatography (CH,Cl, / hexanes /

isopropyl alcohol 15/5/1) gave a white solid (185 mg, 58% yield, m.p. 228-230°C); MS

15  m/e 332 (M+H)".

Analysis for: Ci5H;oBrNO;

Calc'd: C, 54.24; H, 3.03; N, 4.22

Found: C, 54.27; H, 2.94; N, 4.20

20 Example 32
7-(1-Bromovinyl)-2-(2-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared in substantially the same manner as described in

Examples 29-30, from  7-bromo-2-(2-fluoro-4-methoxyphenyl)-5-methoxy-1,3-

benzoxazole and was obtained as an off-white solid, m.p. 235-237°C; MS m/e 350
25  (M+H)".

Analysis for: C15sHgBrFNO;

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-benzoxazol-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, 51.08; H 2.40; N, 3.90 and (b) as a white solid (0.18 g, mp.
272-274 C; M5 W 428 (MtH)+. 15 Analysis for: C15H8Br2NC3 Calc'd: C,
41.99; HwOD.88500p5 3.26 Found: C, 42.25; H, 1.90; N, 3.14cThsawmpdses 30 20
7- (1, 2- D bromoet hyl ) - 2- (4- hydr oxyphenyl ) -1, 3- benzoxazol -5-0l Step a) ‘
5- Met hoxy- 2- (4- et 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-brono-5-net hoxy- 2- (4- nmet hoxyphenyl ) -1, 3-
benzoxazol dnghgisies CothtsBrmbl®sas a white solid, MS ne 282 (MtH) +. 25

Anal ysi s f qfzic&X0 HBIMOB, SalgeNd3 86. 72.58; H, 5.37; N, 4.98 Found: G,
72.33; H 5.26; N 4

.26, N, 4.72'Ste
7-(1,2-Di brF&H‘ﬂ@thl-ﬁg)(i?QJ'b&%ga’ﬁ é@phenyl )- 1, 3-benzoxazol -5-ol . 30 Boron
tribromde (0.85 nL, 8.95 mml) was added dropwi se into a cold (-780C
m xture of 5-nethoxy-2-(4-nmethoxyphenyl)-7-vinyl-1, 3-benzoxazole (0.31 g,
1.12 mPol EX8MPIERSCI 2 (4 ). The mixture was allowed to warmup to room
t enper at ur &-AllYZ-B-flugror4-hydroxyphenyiinl.3bepgexazokmly at ure the nixture was

sl owly pourgd ttRt &nsiufld WRPrephredlin 8LbQantlRP thE- samd&Bhdhner ak @eb&lbet s n)
was then slowy added into the 35 e new mxturh%ggj\’/g% washed with

m xture
wat er (t hr &e@pipiReds: ReHie 6r sten bo\%'@F" 7-bi gy (G ueredhasthont 3R~ \ysos.
Evapor at i om, a&Bendxaidié, Gt itibutymh dlddchierbbisfioaarppbspHifgpangan, fdibwée 3/ 1)

gave a |ight vellow solid (0.27 59% vi el d p, 175-177 O); W 412
Chiry .10 Ay bres ol actatdiionp Amvlendd fer's, Theteshed prodhoils Ritaigess s
FOl(.IndZ C, %&.éﬂlﬁjht pink ZoHd};m.pl, 169{]331 ‘;(E)eri/) @284 (M-H)".

7- (1-Bronovjn -2- (4-hydr oxyphenyl ) - 1, 3- benzoxazol - 5- ol

1, 8- Di azabi%sz‘?[fér_&@{:éf'ﬂﬂéﬁ- 7-ene (0.25g, 1.65mml) was added into a

sol uti on ofCale'd:XD, 67.37; H, 4.24; N, 4.91

(1, 2-dibr or%e%@%#%éf?éﬁ%yﬁﬁ%%enyl )-1, 3-benzoxazol -5-0l (0.4 g, 0.96

nmol ) and ace e reaction mxture was stirred for 24 h,
poured ti5nto cold (0C) HC (1IN, 10 m-) and extracted with Et OAc. The
or gani ¢ extExample®dre dri ed over

7-Ethynyl-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol

Tetrakis(triphenylphosphine)palladium(0) (52 mg, 0.045 mmol) was added into a
mixture of 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole (0.3 g, 0.9
20 mmol), copper(l) iodide (17.1 mg, 0.09 mmol), ethynyl(trimethyl)silane (0.2 g mg, 2
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).
25 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) ethyl ether (10 mL). Methyl alcohol (3 mL) was then slowly
added into the mixture. The new mixture was washed with water (three times) and
30 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: C15sHgNO3
Calc'd: C, 71.71; H, 3.61; N, 5.58
35 Found: C, 71.39; H, 3.49; N, 5.32
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MySO4. Evaporation and purification by flash chromatography (CH2Cl 2 /
hexanes / isopropyl alcohol 15/5/1) gave a white solid (185 ng, 58%yvyield,
m p. 228-wadGpsoohs 15 W 332 (M+H) +. Anal ysis for: CL5H1MBTNGB2/@shs’ d: C,
54.24; H, 3.03; N, 4.22 Found: C, 54.27; H 2.94; N, 4.20 20 Exanple 32
7-(1-Bronovi nyl )-2-(2-fluoro-4-hydroxyphenyl)-1, 3- benzoxazol -5-o0l The
title conpound was prepared in substantially the same manner as descri bed
in Exanples 29-30, from

7- brono- 2- (2-f | uor o- 4- met hoxyphenyl ) - 5- met hoxy- 1, 3- benzoxazol e and was
obt ai ned asgamgblewhite solid, mp. 235-237C MB e 350 25 (M+H) +.

Anal ysi s foj.i4. E&m)_-, I-QBS‘enz%&aﬂél-sbi 2.59; N, 4.00 Found: C,
5163H2$ 98 S%Fﬁ,ﬁp

7-(1- Br ormquﬁF@kys(tzpf(ezw@hawh'Waﬂawuﬁg&@r 653 pR&nPI06- mmalhavasoRde’st iMoop  The

titl Ex C@”F%l&fgjéé’\’aéf W@Bﬁfo@rﬁeﬂwo‘i&‘b%ﬂﬁéth@iﬂpﬁeﬁﬂﬁ SHERzABPHET (RS gestpi bed
in anpl es

7- br ono- (@msbdbmm&?repﬂlzw&@&vdﬂéfﬁiﬁ )28 M t 1 09, 0d Iz Bk BEbI dM8nd was
obt ai ned asm&tmr@ffv%sWﬂ#ré@aﬁ@ohﬂtenfﬁbfbtur@‘f@r 298, ﬁburé@an@H@ﬁ@N ?a'fﬂd(é&rh&téd - 69
WO 03/ 050095 PgéESOZ/ 8513 Anal 'ySI s for: él §2N83 Cg 48. 94,

H 2.19; NW Boulfi® ¢r9ans @dracis weregrief| overghgSQa gy m%a@ﬁ an
7-Alyl- 2 (;furf.d:axmbyflﬂlayrdrcaw;‘rwwmbay {heXaheIZ1Daz 6/1) TyaOk anT bE-white | svlid
(I:E)(zgprrgr Wa(aF\lgLﬂe)pa'the gfogiﬂgtg\ggs} alg%ql\?ecj X\ &ﬂ2C|2 ?inranLgracoo erd t%s_7ggacarn| ggrohn

7- br ono- 2- (tabromidy (.35 mt) hﬂasy@hbﬂydr))p\ﬁrsae‘rh‘@nyxtué @abeﬂmmdatzm\/am up to

Sb' by e BB Pl B i AP PARRBPLORE AT Ul Ao
was obt ai ngubureakinto coldHO °F) ethysethed(10mmp). M‘ﬂhyl'éllcoﬁbl (IQBnhd waQ%n(MM}:+
Anal ysi s f Oa{d'deg]irqgjtﬁg m;‘()\ure. The new mixture was washed with water (three times) and
15  dried over MgSO,. Evaporation and purification by flash chromatography (hexanes /
EtOAc 4/1) gave a white solid (90 mg, 27% vyield, m.p. 110-112°C); MS m/e 270
(M+H)".
Analysis for: C4sH15NO3
Calc'd: C, 71.36; H, 5.61; N, 5.20
20 Found: C, 71.02; H, 5.58; N, 4.94

Example 37
7-Butyl-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared in substantially the same manner as described in
25 Example 35, from 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole, and
bromo(butyl)zinc. The desired product was obtained as a vyhite solid, m.p. 125-127°C;
MS m/e 282 (M-H)".
Analysis for: C47H;7NO;
Calc'd: C, 72.07; H, 6.05; N, 4.94
30 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
35 Example 35, from 7-bromo-5-methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole, and
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Calc'd: C 67.37; H 4.24; N, 4.91 Found: C, 67.37; H 4.16; N, 4.66 15
Exanpl e 35 7-Ethynyl -2-(4-hydroxyphenyl)-1, 3-benzoxazol - 5- ol

Tet r aki s(woioplostoyd phosphi ne) pal | adi um(0) (52 ng, 0.045 mmeiCx/usaz3sadiied i nto
a mxture of 7-brono-5-nethoxy-2-(4-nmethoxyphenyl)-1, 3-benzoxazole (0.3 g,
0.9 20 mmol ), copper(l) iodide (17.1 ng, 0.09 mmol),

ethynyl (trimethyl)silane (0.2 g ng, 2 mmol) and triethylamne (12 ni). The
m xture was stirred at 110C for 4 h, poured into aqueous anmoni um chloride
and ext r actlsemafoyelopartyizintHEhe dedited praducd was wbtainaskas avhie welide P 249-over
MySO4. Evapgzab NS AR MJH ecation by flash chromat ography (hexanes/Et OAc
6/1) gave an off-white so (0 27 g, 85%yield). 25 The product was

di ssol ved iAnatysisdep Gigifi9s cool ed to -78C and boron tribromide (0.6 nl)

was added okljé]@w@ewﬁqﬁ @ggt Nrg7was allowed to warmup to room
t enper at ur e. After stirrin for 18 h at roomtenperature the m xture was

slowy Spodiddi Gt -1t S 6H &) 48yl ether (10 nL). Methyl al cohol (3 ni)
was then slowy added into the m xture. The new m xture was washed with
water (three tinmes) and 30 dried over MgSO4. Evaporation and purification

by flash cHeXA®RIBFPaphy (hexanes / FEt ave el Jow solid (86 ny,
38% vyi el d, Fihyl S-hydroxy- éyhy%xmé‘ez‘gg 1%%# ngazg %’%XY{?? 015H9NE13 "
Calc' d: G, B Mbuvl V56l Q_ze;pH349N532
-70 WO 03/ O%%B%‘?PC'?F%’SO t§85blugy @ﬁEs(naeﬁﬁ()E g%&(y} (a4t

2- (4- Hy\@ o8y bwl%WHByy}PbeBY'b'é&z?ﬁé‘&fasPZ@e ol

Tetraki s(t rT@ﬁW&WHIVV@ prebhrai iHsuBstahtiZly Mk s&n@@néﬁﬁéﬁ’bs%%cr%@@q{d into
a 5 mxture of 7-brono-5-net hox%/ 2- (4- thoxy henylﬁ%(4 s benzoxa750I e (0.4

g, 1.2 mol 5xanmpie ﬂ?%%/la) zPHE f.0fremnf PFPMgR metheXy @%eﬁy drl THE
(4 m_) TheberﬁbxazureeaM@&e@buwr(adora;d.rhemmsnaﬁiéperhatdes@ed‘ prodd& Was potaimed i nto

HCl and extracted t T ic extracts were dried over
I\/gSO4 Evap?f‘r%ﬁ”ﬁg S 'Hdm‘b 4]' E lﬁAcf'f’/‘:"b“{y‘if(p{igﬁnchromat ography (hexanes/ Et OAc
6/ 1) gange amndlsis fohiG.eHsBINALSL0 (0. 14 g). The product was dissolved in

CH2Cl 2 (2 né:glt' ceoé 965—9677 N?z%’éd bor on

Found: C, 55.66; H, 6.86; N, 2.68

Step b) Ethyl 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 allowed 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, /isopropyl
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,CI, /isopropyl alcohol 5/2/1) gave a white solid (119
mg, 53% vyield, m.p. 305-307 °C); MS m/e 300 (M+H)".
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tribromde (0.35 m-) was added dropwi se. The m xture was allowed to warm
up to roomtenperature. After stirring for 18 h at roomtenperature the

m xture vwa® oslosmby poured into cold (0 C) ethyl ether (1@®cmpso2sssuhyl

al cohol (3 nL) was then slowy added into the m xture. The new m xture was
washed with water (three tinmes) and 15 dried over MgSO4. Evaporati on and
purification by flash chromatography (hexanes / EtOAc 4/1) gave a white
solid (90 ng, 27%yield, mp. 110-112C); Ms W 270 (M+H)+. Analysis for:
CL6HI5NCS Ciialysig:foicCrathsN@s H, 5.61; N, 5.20 20 Found: C, 71.02; H, 5.58;

N, 4.94 BExgud.ec,34.24; Bph)dgvﬂ 44ghydroxyphenyl ) -1, 3-benzoxazol -5-o0l The
title corrpound was_prepared in substantially the sane manner as descri bed

in 25 Exarﬁ?l gd35, 643, 4.43; N, 4.40

7- br ono- 5- met hoxy- 2- (4- met hoxyphenyl ) - 1, 3- benzoxazol e, and
br ono( but yl gzi nc The desired product was obtained as a white solid, mp.
125- 1278 2 (MH+. Analysis for: CL7HL7NGB Calc'd: C, 72.07; H,

6.05; N, 4.8 -H Eﬂpﬂ%ylﬁ K@nﬂﬂlsbbnz%)&ol Hoj 4. 69 Exanpl e 38
7- Cycl opente% )(g' dr ox )-1, 3-benzoxazal -5-0l The title conpound
P

was prepar aﬁ{'?é 1"§et H@’R‘?’&Hﬁ')ﬂaﬁ’mﬁ‘ry' -AS-bzorarde in 35 Exanpl e

35, from 7-hg mén@ﬁ X ﬁmél‘ﬂm%@ﬂ%)‘ﬁ)b%&ﬁkéx&o% geomga@@d) thmédnd 71 WO
03/ 050095 PCT/ US02/ 385 rom) Cécl ogenty ) zi nc desired groduct was

obt ai ned astetéa‘ﬁ}ﬁ“”tpée@@i"]oéph'ﬁ?)ﬁa' AB3CMavs0 Be e (wae) Dssolyed VR s

f5 0r7 ) Cﬁ@H}lﬁglg@nqubcnﬂi ) dnd éBrretD;forH105mB0 at Noorh. ?énpeﬁat'ﬁ%lrlﬁhdetca hitrogen H,

5- hydr oxy- ?‘T&SFHEXX?&? o%ﬁ%’?ﬁl}b?%f'%acﬂ%&&(%lo 90, "H%‘?'b&'ﬁ??lagfjsd f@'c'@'bEdaPy
7- Br ono- 5- {a[qhebms Bodiyin( chrberidwy (2 W) y5b] mxy}ana e(tHbr{oﬂ t2miL)L0The mixture was

butyl (di met h )ealf yé%x }ILﬁggr\}thpwajtér ancFe%trac edow?h EtOAc. The organic extracts

were dried over MgSO,. Evaporation and purification by flash chromatography (20% -

15  40% EtOAc/petroleum ether) gave the title compound as a light pink solid, mp 92°C;
MS m/e 332 (M+H)".
Analysis for C,1H47;NO3
Calcd: C, 76.12; H,5.17; N, 4.23
Found: C, 75.86; H, 5.08; N, 4.07

20
Step b) 2-(4-Hydroxyphenyl)-7-phenyl-1,3-benzoxazol-5-ol
The title compound was prepared according to the procedure of Example 20, Step e
(Route b), and was obtained as a purple solid, m.p. 255-258°C; MS m/e 302 (M-H)".
Analysis for C4gH13NO3 x 0.25 H,0O

25 Calcd: C, 74.14; H, 4.42; N, 4.55
Found: C, 73.81; H, 4.40; N, 4.35

Example 41
5-Hydroxy-2-(4-Hydroxyphenyl)-1,3-benzoxazol-7-carbonitrile

30 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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The title conmpound was prepared in substantially the sanme manner as
described in Exanple 24, Route a, Step a, from

7- br ono- SwomBlsnoys 2- (4- net hoxyphenyl ) -1, 3- benzoxazol e, amdT/US02/38513
tert-butyl (chloro)dinethylsilane. The desired product was obtained as a
white solid, mp. 90-91 C M5 me 534 (M+tH) +. 15 Analysis for:

C25H36Br NO3Si 2 Calc'd: C, 56.16; H, 6.79; N, 2.62 Found: C, 55.66; H,
6.86; N, 2.68 Step b) Ethyl

5- hydr oxy- 2sqlatiamyafitioe gnobe piddyictigaye e pifite £ Widemg - 94h ield) patian negglles from

n-Butyllit QBWétéA@/ero@urﬁ ditrer); 0. £ 51607983 ~Vags afRes14rapyr se into a cold (0

C) solutio
7- br ono- 5- {ﬁﬁaé’rst&fbuﬁysﬁ(zﬂfn%* BIH8 |yl Joxy}-2-(4-{[tert-butyl (di nethyl)silyl

] oxy} - pherb'a{|ad@@5tggn|z|04<@gqhagf@ 4 g, 0.75 mmol) and THE (4 nL). The
m Xture was d towarmup to 40C, and then stirred for 2 h.

[ (Cyano®ar tﬁ%‘?ﬂ)%)@ﬁ@i A3 B496Ry) in THE (1 M) was added into the
reaction mxture and the reaction mxture was 25 allowed to warmup to 0OC
and stirred for 1 h. The _reaction was IS]uenched with a uepuls‘}r anmoni um

chloride, tepddiydipxyr2#f-Hxdroxyphenyh-d$-Benzoxpgaliscarbepiple: at i on and
purificati ofhebitiel donsdounb wgqir@&rréd)a&cdrbia e éro@&ﬂﬁé of EkémplémeSte;ﬁécohol

18/ 2/ 1) gave a cql orl ess oi rod SS THE
(3.5 mi-) ¢ Bﬁatett%)ea%wa%\mtﬁmﬁé@ﬁéd@ﬁ%'ahﬁe'fdo fﬁgﬁﬁe 1""%%5%%44%)
m). The mAﬁdWS%ngcyyﬂgNﬁlxrggdq dor 30 mn poured into HCI (1 N) and
extracted th ext racts were dried over MgSH.

Evapor at i o%%{?ﬂj%p?lyr E‘a§4grﬁb{B ?4 as chromat ogr aphy (hexanes / CH2Cl 2
/i sopropyl rdup@ho| 64044£/H,)3.49aMe 9®2whi te solid (119 ny, 53%yield, mp.
305-307 C); Ms me 300 (MtH)+. -72 WD 03/ 050095 PCT/ US02/ 38513 Anal ysis

for: CI6HI3NOb Calc'd: C 64.21; H 4.38; N, 4.68 Found: C, 64.04;: H,
4.43; N, 4.sxample@danple 40

2- (4- I

5 ot oty S Par A R he Ry e RpRR A5 2RaE7 Sprnoxarias’

7- gﬁrom) 5- nm&m&eycofﬁﬁdoﬂmmb@soﬁlé?ayia)mlbosprbeurztdmztﬂeereéémm ofdﬁxlaﬁxp@mmrml)

an tetraki,s hi ne 0. 03

di ssol ved i teé% g?ﬁ%‘ﬁég r?%g(‘l(%égyeo‘)@((%#mn at rogTr;Dt)errgggture

under a ni tAmajye;tsfoaCmbls@h@mD Eﬁdmene boronic acid (110 ng, 0.90 nmol) was
added, folloged % 20 1, 3.97; N, 10.03

20 Found: C, 59.71; H, 3.91; N, 9.84

Example 43

2-(4-Hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-ol
A mixture of 7-bromo-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol (100 mg, 0.33 mmol),

25 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
30 mg, 60% yield, mp 225 - 228 °C); MS m/e 258 (M+H)".
Analysis for C44H;NO4x 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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aqueous sodi um carbonate (2 M 1.5 nL) and ethanol (2 nlL). The m xture was
refluxed for 12 h, diluted with water and extracted with Et QAc. The organic
extract s womseswps ed over MgSO4. Evaporation and puri fi carconshysssiash

chr omat ogr aphy (20% 15 40% Et OAc/ petrol eum et her) gave the title conpound
as a light pink solid, nmp 92C; M5 W 332 (MtH)+. Analysis for C21HL7NC3
Calcd: C 76.12; H 5.17; N, 4.23 Found: C, 75.86; H 5.08; N, 4.07 20
Step b) 2-(4-Hydroxyphenyl)-7-phenyl -1, 3-benzoxazol -5-o0l The title conpound
was prepar dexampleddi ng to the procedure of Exanple 20, Step e (Route b),

d bt i -258C; M5 W 302 (M H)+.
Anal \;I/ngsof of%ﬁ@ﬁ?%ﬂ?ﬂ@yghggﬁﬁagd%m&g%ﬁ%s 74.14; H, 4. 42;( N,H) X 55
Found: C, 73eph) 7ifthyi-Stmethxys2-gbmethexyphenyl)-1,3-benzoxazole.
5- Hyd
S Wt hoy. I CAO B T BN e T OERERNPGS: 2abE WRBIS e o EIPR)T
7- br onp-55- ek yof 7- lqmm«?e& h@ﬂ}pem@r@metmowpb@mmammo@mg @80 rag.6090 mol ),
in anhydro B'a'ﬁng'ﬁﬁﬁi BYhipr ur(a]w ow)ed"{@§tnsfo'rr0réaﬁl menﬁﬁéqgﬂo

refl ux ni t rogen Wlt copper cyani , 90 mo for 4
h. The m xtfan»e1 &/\ﬁ'm@oWP%@ddﬁ@i dseRrwisR] '"tﬁttbe dﬂ'xwk%esﬁ‘%fea&q%(ﬁmgwe Was

et hyl enedi afji,Rel & Wams & fdbnﬂfé’nﬂ:eratur%%ﬁ&t%ﬁ950@95Tlﬁ)géalé§9r?6v§§é§§1ched

| sol ation of the crude product gave the nitrite (164 ield) as tan
needl es froMth A EOUERMBRINHET CHICBHR RAUFRRT to yater, q@oeXi@sfeé Wi WAcodhe ( \vH)

Anal ysiqg f %rg&%@bﬂt?&iﬁ?@@e% vﬂas%ehﬂ@n briAk @Ad dfied B¥erddgSdl. EdagSatioN ard. fidh S
Found: C, 66.63; H 4.33; N, 60 Step

b)
5- Hydr oxy- anﬁpgﬁaﬁhydﬁ@%yE)O&c/BetMQWD gave d2Bbrmer P1% YiRk) taftthe

conpound V"%&rocﬂlﬁ&@%@@h%‘é@ﬁ@bﬁbﬁn&ﬁ de; MsaprdEaq\pH)Exanpl e 20, Step e
(Route b), ‘and was obtal ned i ght p| nk solid, np 297-303C, M5 nfe 253

(MH) +.  10ATEhais e £1ihrN@s s PENDSS x 0.5 H2O Calcd: C, 64.37: H, 3.47; N,
10.72 Calc'd: C, 70.28; H, 6.17; N, 4.94.

15 Found: C, 70.12; H, 5.74; N, 4.82.

Step b) 7-Ethyl-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol

The title compound was prepared according to the procedure of Example 20, Step e

(Route b) and was obtained as a light brown solid (98% yield), m.p. 110 -115 °C; MS
20 m/e 256 (M+H)".

Example 45
7-Ethyl-2-(2-ethyl-4-hydroxyphenyl)-1,3-benzoxazol-5-ol
Step a) 7-Ethyl-5-methoxy-2-(2-ethyl-4-methoxyphenyl)-1,3-benzoxazole
25 The title compound was prepared according to the procedure of Example 43, Step a,
employing two equivalents of n-butyllithium and the crude product was used directly in

the next step.

Step b) 7-Ethyl-2-(2-ethyl-4-hydroxyphenyl)-1,3-benzoxazol-5-ol

30 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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Found: C, 64.44; H, 3.49; N, 9.92 Exanple 42 15

5- Hydr oxy- 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol - 7- car boxam de The title
conmpound we3iosmbat ed as a mi nor product fromthe reacti orcafuskExassps e 40,
Step b, as a light tan solid, mp. 325C; M5 W 271 (MtH) +. Analysis for
Cl4H10N204 x 0.5 H2O Calcd: C, 60.22; H 3.97; N, 10.03 20 Found: C,
59.71; H 3.91; N, 9.84 Exanple 43

2- (4- Hydr oxyphenyl ) - 7- met hoxy- 1, 3- benzoxazol -5-o0l A m xture of

7- br ono- 2- (Example 46yphenyl ) - 1, 3- benzoxazol -5-ol (100 ng, 0.33 mmol), 25

and, COPDS (a1, heiongy . BBhoxaBoRONNAI R o ot P! o mari e

(1.5 mM-) was”stl S prepared sodium nethoxide (15 wt % in
met hanol , BStep p) SdMethtxyr2dd-nethoypbenyh)-18-henzhazalexi-garbaldebydeol ed and

diluted wit . ' %%q‘w i hyl
acetate f olﬁhg\l/_\t'@d: (%37] dfxf‘lg@r\'\\g%) re r#ﬁ%ogégégm@ QJ(%%L}?? 9&%‘%%{) C péet4 go?%ﬁ?nat’ e%/her)
gave t hé tienployingrhonathyliermanilidé bs g eleckenhile toRive 3dightgeras@®selide(9d4%. mp 225
- 228 O); 58 oMbyt bisy +f Cl4H11NO4 x 0.75 H2O Calcd: C,

L PR g e e N y

62.11; H, , 62.53; H 4.73; N, 5.02. -74 WO
03/ 050095 Pworlysisdor: $8&H4INOExanpl e 44

7- Et hyl - 2- (s 0yt ydhenules: &, 3okenzoxazol -5-ol  Step a)

7- Et hyl - 5- net ogg- 2-%4- met ho&;phenyl )-1, 3-benzoxazole. n-Butyllithium (2.5
N, 0.43 niL,FoundsCRvodd: HudsS3deéddr opwi se into a cold (-78C) 5 nixture of
7- br omgg5- met hoxy- 2- (4- met hoxyphenyl ) - 1, 3- benzoxazol e (300 ng, 0.90 mol)
and THE (2 nlL). The m xture was allowed to stir for 0.5 h. | odoethane (0. 14
nL, 1.8 nmmotthP ki s-Hdrexy-dridwdexyphenyl}-ha-banzoxazele-frearpaldebydm ni xture was

al | ovned to Ml MitleO EMAFBUNEMRAIAL ;%Faread fiht I 5afeth&y-2(LimetitRyprRagh-H@ was
guenched w th aqueous ammoni um ch é)l’l de, poured. into water, n:glond extracted
wi th Et OAc.bengexazgley-grRpidelyder aeqoeding e (g sPegede noth FrMBPIS el dPie8de over
MySO4. EvapReate ®ranarwad dtitgined abaamm pgoaityid (SPKoEIdA bPRTI OPESIT)aber )

gave (231 %yield) of the product as a light brown solid: mp. 85C
M5 me 1%84?49&4%%’4%"8'

Analysis for C14HsNO4x 0.25 H,0O
Calcd.: C, 64.74; H, 3.69; N, 5.39
Found: C, 64.32; H, 3.59; N, 5.18.

20 Example 47
7-(Hydroxymethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-o!l
Step a) 5-Methoxy-7-(hydroxymethyl)-2-(4-methoxyphenyl)-1,3-benzoxazole
Sodium borohydride (66.8 mg, 1.76 mmol) was added into a solution of 5-methoxy-2-
(4-methoxyphenyl)-1,3-benzoxazole-7-carbaldehyde (250 mg, 0.88 mmol) 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 S-methoxy-7-(hydroxymethyl)-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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Anal ysis for: CL7HL7NG3 x 0.2 H2O Calc'd: C, 70.28; H 6.17; N, 4.94. 15
Found: C, 70.12; H 5.74; N, 4.82. Step b)

7- Et hyl - 2wO43lypHXyphenyl ) - 1, 3- benzoxazol - 5-ol The titl e pcanysoussiinas
prepared according to the procedure of Exanple 20, Step e (Route b) and
was obtained as a light brown solid (98%yield), mp. 110 -115 C; M5 20
me 256 (MrH) Exanpl e 45 7-Ethyl -2-(2-ethyl

- 4- hydr oxyphenyl ) - 1, 3- benzoxazol -5-0l Step a)

7- Et hyl - 5- AweheRyorC b« NPy 0-3HR:t hoxyphenyl ) - 1, 3- benzoxazol e 25 The title

conmpound Wasy|dy. e a3efb; ACEBdNnNg 250 the pr ocedure of Exanmpl e 43, Step a,
enpl oyi ng two eg:l:n val ent s of n-butyl i thiumand the crude product was used

directly i AoUptes. 533 & 436 Ny 284h)
7- Et hyl - 2- (2- et hyl - 4- hydroxyphenyl) 1, 3-benzoxazol -5-0l 30 The title

corrpound was pr egar ed from 7-et hyl - 5- net hoxy- 2- ( 2- et hyl - 4- met hoxy-
phenyl) 1, zol e according to the procedure of Exanple 20, Step e

Route b), 7. ld); M5 W 284 (M+H) +.
f7gu We) oé/ O7 g%%gwéﬂﬁgg%ﬁhﬂﬁﬂy1%1&&0&828(05\%!9 ) ( MH) +

5- Hydr oxy- 5h@4tttlﬁf&mw5%@§|pfeaar%d 86?926'5332%“@ Rrocetwalch Expaele 28, sierag
5- Met hoxy- 2R64te "B}, heork PR oky - (3y@@ﬁ%ﬁétﬂ?l9ll2§4 ﬁ&%@%&@bﬂ@beﬂlﬁa%lé' e

conmpound was,_prepared according to the ggoce c{ g\r}g , gt ep a,
enpl oyi ng N eRRPNE ﬁﬁrﬁf‘gu"aéh%gfetsﬁﬁceeP Pre8JHPIORS, 350\ as, Oblatg al?r%nge
solid (194%nghmr@wn355r&1 m.3.550)-, 260BCnec)2 s o1 Analysis for: CL6HL3NOA
Calc'd: C, 67, 84; ﬁa}IPN 4.94 Found: C, 67.58; H 4.53; N 4.75 10
Step b) 5- I%ﬂ?yﬁworz o bxyphenyl ) - 1, 3- benzoxazol e- 7- car bal dehyde The
title conpauneh: Gas232eRa3.¢5; N r4038 5- met hoxy- 2- ( 4- met hoxyphenyl ) -1, 3-

(Rout o b SRAMIRG FHARINEd a8 4%ark yel | ow sol i d (86%yield, mp. 273 -
275C); M5 15 W 256 (M+H) +.
15 Example 49
[5-Hydroxy-2-(4-hydroxyphenyl)-1,3-benzoxazol-7-yl] acetonitrile
To a solution of 7-(bromomethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol (122 mg,
0.40 mmol) in N,N-dimethylformamide (1.5 mL) was added 18-crown-6-ether (202 mg,
0.80 mmol) and potassium cyanide (131 mg, 2 mmol). The reaction mixture was
20 allowed to stir for 2 h and then poured into water and extracted with EtOAc. The
organic extracts were washed with brine and dried over MgSO4. Evaporation and
flash chromatography (50%-60% EtOAc/petroleum ether) gave (80 mg, 75% yield) of
the product as a gray solid, m.p. 170-180°C; MS m/e 265 (M-H)". Analysis for
C15H10N203x 1.5 H,O
25 Calcd: 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-ol]

30 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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Anal ysis for Cl14HONO4 x 0.25 H20 Calcd.: C, 64.74; H, 3.69; N, 5.39
Found: C, 64.32; H 3.59; N, 5.18. 20 Exanple 47

7- ( Hydr oxwomiogdops 2- (4- hydr oxyphenyl ) - 1, 3- benzoxazol - 5- ol PCHtESp2/38513

5- Met hoxy- 7- (hydr oxymnet hyl ) - 2- ( 4- met hoxyphenyl ) - 1, 3- benzoxazol e Sodi um
borohydride (66.8 ng, 1.76 nmol) was added into a solution of 5-nmethoxy-2-
(4- met hoxyphenyl ) -1, 3- benzoxazol e- 7- car bal dehyde (250 ng, 0.88 mmol) in 25
anhydrous MeCH (8 nL) at OC. The reaction mixture was stirred for 30 mn
and then esafhér eleetPrhie, tic given @ PHEte r0lid dG8%wrig!ddins 8ol 4@ dC)IinM§i exehyl4et her
and washed yi+Hy water and brine, dried over MJSO4 and filtered.
Evaporation and flash chronmatography (50% Et OAc/ petrol eum et her) gave (210
ny, 83% ofARasisiPEdud?eNOnhi ch was used directly in the next reaction. 30

Step b) 7-(¢MeaaxyemédiH, b1 Ndalydr oxyphenyl ) - 1, 3- benzoxazol -5-ol . The
title conmpound was prepared from 5-methoxy-7-(hydroxynethyl)-2-(4-nmethoxy-
phenyl )-51,35%@H¥€x%§6§’é4v:§c}§)r"ﬁi4rﬁj—"to t he procedure of Exanple 20, Step e
(Route b), and was obtained as a light brown solid, mp. 282 C (dec); M
We 258 (M+H)+. .- 76 03/ 05009 / U 38513 ~Anal ysis for Cl4H11 NO4 X
0.5 to0 Cal S18p5) &1 gorgRy-imothylei) 24 DS oypeIc Spenagrasgl- Sk, v,
5.04 5 Exarny «itid8 cdmpBurimonsd Dofbbarad(#oﬂnyctt[ewahwi-u-&neawd&wmmm--5-ol
The title conpound S pre arf accor di Qg ho t he proc?q.:ure ?f gxg{g)l e 20,
step e (R og)zolef r—&l]nproppan- -ol according the procedure of Example 20, p e
5- met hoy - 7(Robteds )0 axdwiabydblaided 4s BriahoyRhesald JO0R, Jicht mz.px 4801 85°Cli M8
pr ol onged st}%f}g’gFﬁdhe presence of boron tribrom de, and was obtained as
a 10 |ight Bi% '"d, mp. 250 - 260 C (dec); M5 W 321 (M+H) Analysis
f or Cl4H1O0BxMOBisGal CgtH B0 5N.5,0H, 3.15; N, 4.38 Found: C, 52.26; H,
3.17; N, 4.07 .1 ml
[ 5- Hydr oxy- glfgl'-ﬁy% x’yﬁﬁséﬁsgll\”-‘"f,e& benzoxazol -7-yl] acetonitrile

Found: C, 65.03; H, 5.20; N, 4.72

15
Example 51
2-(4-Hydroxyphenyl)-7-isopropenyl-1,3-benzoxazol-5-ol
Pyridine hydrochloride (400 mg) was heated to 190 °C. To the melt was added 2-[5-
methoxy-2-(4-methoxyphenyl)-1,3-benzoxazole-7-yl} propan-2-ol (114mg, 0.36 mmol)
20 and the reaction was stirred for 2 h. The mixture was cooled to room temperature,
dissolved in water and extracted with EtOAc. The organic layers were combined 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% yield) of the product as a light red-brown solid, m.p. 225-228 °C; MS m/e 268
25 (M+H)".
Analysis for C;6H13NO3x 0.5 H,O
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-ol (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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To a solution of 7-(brononethyl)-2-(4-hydroxyphenyl)-1, 3-benzoxazol - 5- ol
(122 nmg, 0.40 mmol) in N, N-dinmethylformam de (1.5 m-) was added

18- cr ownn-woashsmneg 202 ny, 0.80 mmol) and pot assi um cyani @eT(UB8A38%3 2
mmol ). The reaction m xture was 20 allowed to stir for 2 h and then poured
into water and extracted with Et OAc. The organic extracts were washed with
brine and dried over MgSO4. Evaporation and flash chromat ography (50% 60%

Et OAc/ petrol eum et her) gave (80 75% vyi el d) of the product as a gray
sol i d, m p.solutign m@ymw&edz%%mmamﬁa@gwsmw 3 fe13Pa GRIpERN Was. 5 H20

éx5 Ca: cd: Qulteﬁéb thibugh ceflte’ahnd Mhse8 wath etitaidnd ThE filtkte dds cbhcehtrdfed dd $el®
anpl e

7-(1- Hydro%?s'ﬂu?r@PHWbPW'Pib ShomatoeIRRRY Mfem At A/patrejewy Stherbie give 8 30
Step a) 2-[ragNgobgiek) 3f hé-predueo%y BlaNydiid; i, B3-200ne 0N AVE270 II4H)PT opan- 2- ol
The titl e conpound was prepared according to the procedure of Exanple 43,
Step a, S from 7- br ono- 5- net hoxy- 2- ( 4- met hoxyphenyl ) -1, 3- benzoxazol e,

enpl oyi ng mﬂ)lg??é-ﬁ WO 03/ 050095 PCT/ US02/ 38513 as the electrophile, to

give a white_soli 8% vi 9 Anal ysi s
for: C18H19N5ﬁ°'@8T2c{4d‘y‘ifxx q@ﬁ'“ A‘MP}‘RPS/%@?““Z@X?%% C, 68.78 H,
6.13; N, 4.8fp Sé)GDZkBromOA methoxy-6-é[4-methoxy- gtrlfluoromethyl)benzoyl]ammo}
7-(1- Hydroxy 1 rret hyl e%&ry}éi{ 2- (4- hydr oxyphenyl benzoxazol ol] The

title conpoRhfrivhAdmethe 'ffwm MAbeREeRIRY - 2- (4- met hoxyphenyl ) - 1, 3-

benzoxagol erre yid c&h@cﬂﬁ‘ﬂ wadbr Qr“e@r|ﬁ's'ilgstbﬁnéllbﬂh@%Qﬁm@dﬂérﬁle@fas R RO,
Step e 10 (RoutéaWB%d and was o ned as a dark brown solid 90%(¥&leld

m p. 180- 185@M nPEP286 ff@mrr%ammoﬁn%mm‘k megoxgRianel [Rod x +onesh
Cal cd.: C, tafuciBinetilyl Berd8yl dNiorifle.” Ghe fppotiudt whs obfairned;astn d&ff-white Sbliddm/i@ 15

Exampl e 51 - 4-1sopropenyl -1, 3- benzoxazol -5-o0l Pyridine
hydr ochl ori %%@N%"ﬁggﬁg@ Wd-to 190 C.~ To the melt was added 2-[5-
Analysis for: C,sHsBrFeNOg
15 Calc'd: C, 48.25; H, 2.92; N, 2.25
Found: C, 48.47; H, 2.76; N, 2.16

Step b) 7-Bromo-5-methoxy-2-(4-methoxy-3-(trifluoromethyl)phenyl]-1,3-
benzoxazole.

20 The title compound was prepared in substantially the same manner as described in
Example 20, Step d (Route a), from 2-bromo-4-methoxy-6-{[4-methoxy-3-(trifluoro-
methyl)benzoyllamino} phenyl 4-methoxy-3-(trifluoromethyl)benzoate and p-toluene-
sulfonic acid monohydrate. The product was obtained as an off-white solid, m.p. 183-
185 °C; MS m/e 402 (M+H)".

25  Analysis for: CigH41BrF;NO;

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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met hoxy- 2- (4- met hoxyphenyl ) -1, 3- benzoxazol e-7-yl] propan-2-ol (114ng, O0.36
nml) 20 and the reaction was stirred for 2 h. The m xture was cooled to
room t enp@oaBos®9s di ssol ved in water and extracted w th BCOAS02/38%¢3 or gani
| ayers were conbined and washed with HCl (1N), water then brine and dried
over MgSO4. Evaporation and purification by flash chromatography (50% 60%
Et CAc/ petrol eum ether) gave (40 ng, 41%yield) of the product as a |light
red- brown solid, mp. 225-228 C. M5 me 268 25 (MtH)+. Analysis for
CL6H13NGS »Analysisiipk 14kteﬁr5d\103>@5¢!; 56; H, 5.11; N, 5.06 Found: C, 69. 46;

H 5.22; Ncded€, 4§Q9’E|>1a2fwd)61\153265

2-(4- Hydro phen % i sQpr.o 1, 3-benzoxazol - 5-o0l ]

2- (4- Hydr oxXyy H@n‘% 35/9-4"53;9408%%@ -1, 3-benzoxazol -5-0l (64 ny, 0.24 nmmol)
was dissolved in a mxture of EtOAc (5 nmL) and absolute ethanol (5 nL) and

pl aced under a igert at nosphere wth argon. To this m xture was added 10%
Pd-C (28 nggmfa%—m WD 03/ 050095 PCT/ US02/ 38513 sol uti on was

hydr ogenat qd('zqru@n ALhyRP ﬁ{elﬁgnaq 3denB6kadols-01 h. The sol ution was
filtered throug clea:a(lr B?‘ Sed with ethanol. The filtrate was

concent r at é&eaﬁa71(?.@w'bémﬁ}aom?r(ﬁ%h%mheayn 13rPERZBEP e hy (50%
Et OAc/ pet r ot B#Hﬂﬂcﬁsiﬁfé%ﬁo @- Mé‘th() 1%%2@@2609 @botrhe Poe@MAdl) arda tan
solid, mp., 200 C Ilg h&t'\ésr rrﬁ .09 hed
7- Br ono- 2- (dACWRIB?'B%/OéO(P S fp( érﬁ'ﬁ) Q9 sl weredigiolveddn P st ep
a%] 2- :3r12rm Arﬁﬁat tsgxter)6aM %nweahmry?@ rghr af IrU@ﬁoregﬁ%étmememaw bawitdgen
pheny met hox t r gnet oat e title 0
pr epar ed |r‘f"t'§‘85%’leé‘?‘ltl£cﬂ(f )ﬂga M%’éﬁ%% g a@écm vag @ ‘i'%f?&g%i“gqg% St ep
c, from 2- anixtuee Gadsr mﬂmce@ foetdhogyrishemiod naixtdred wae tdoobey- 13- robmi fdmpyrat[mi hyl
benzoyl chlgrjde.. The uct vas o tained as an off-whit
205 908 & ety B5seRB ISR SoSAERRR S BnBRu b Ml Ged i AL
48. 25; H, ZIHe2orghhic 2x2écts Wetmdasiied with Water Hhe@ brie aNd dPied ®vSt MpSO) and
7-Br orrq55 rrc%%@é)ﬁﬁétezd (ﬁuﬁﬁéﬁgﬁyby flegsl;hr !:tﬁroH%o%?fp%@%Zb%h %L/t] E?O/’\Sc/petroleum

ether) gave the title compound as a white solid (99% yield, m.p. 120-121 °C); MS m/e

322 (M+H)*.

Analysis for C1gH1sNO,

Caled: C,71.02; H,4.71; N, 4.36

20 Found: C, 70.23;H,4.7; N, 4.19

Step b) 7-(2-Furyl)-2-(4-hydroxyphenyl) -1,3-benzoxazol-5-ol

The title compound was prepared according to the procedure of Example 50 and was

obtained as a light pink solid (64% yield, m.p. 283-287 °C); MS m/e 294 (M+H").
25  Analysis for C47H11NO,

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-hydroxyphenyl)- 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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benzoxazole. 20 The title conpound was prepared in substantially the sane
manner as described in Exanple 20, Step d (Route a), from

2- br ono- awowshsmys 6- { [ 4- met hoxy-3-(trifluoro- mnethyl)benzegirjtsnt/ses)3 phenyl
4- met hoxy-3-(trifluoronethyl)benzoate and p-toluene- sulfonic acid
nonohydrate. The product was obtained as an off-white solid, mp. 183- 185
C MSnme 402 (MtH) +. 25 Analysis for: Cl6H71BrF3NC3 Calc'd: C, 47.79; H,
2.76; N, 3.48 Found: C, 47.60; H, 2.50; N, 3.37 Step c)

7- Br ono- 2- (Apalyggfendgeld«fNOsf | uor onet hyl ) phenyl ) - 1, 3- benzoxazol -5-ol 30 The

title conpiydy. wag7p5ERa4 ¢6 &L psding to the procedure of Exanple 20, Step
e (Route b), ’ T

rom
7- br onmo- 5- TOUAGY-88.38 HidtHoRy484(t ri f | uor onet hyl ) phenyl ] - 1, 3- benzoxazol e,
and was obtained as a light yellow solid (50%yield, mp. 200-210 C; M

me 372 (MH+. -79 WO 03/ 050095 PCT/ US02/ 38513 Anal ysis_for Cl4H7Br F3NO3
x 0.5 HRO &ieR &) 2¢3-Flupradgi-hygdroxyphenyl)- 73‘.265rv')|=b§1'i>&!'=@$a=&k.55>8; H 2.04; N,

3.6 5 Exanmleaitiedokipodnd Wa¥ Iprepdrédtadtoedif iPiherbdedule S et 88,atorh20l St ep
a) 7-(2- FU%II)-S- met hoxy- 2- (4- et hox ghenx{lﬁé-l g benzo>1azo| e .

7- Br ono- 5- it HBW'T—e(WXMWbe%WY'%-T?%- He R8I aZednps eptaihedmol )
and di chl ofsapyraf kblid @10)imbipigs 25280 Py, MslimyeBhRYMEMYL . mg, 0.09 Mol ) were
dissolved in p 1 x{gl en é% ral_g %stirred for 10 mn at roomtenperature
under a ni tAGYENS for! WB'§’§H 0080 put yl stannyl Yfuran (449 mg, 1.26 mmol)
was added arHlcd: e 6s5muxHU487Was3.vefl uxed for 4 hours. The m xture was cool ed
to roomtenperatuyre, ., dilute ith a saturated solution of anmoni um

chl ori de a%“@%&a@f%‘ﬁ%’iﬁg’g{" . The organic extracts were washed with
water, then brine and dried over MgSO and 15 concentrated. Purification by
flash chroth oarlaggy (20% - 30% Et QAc/ petroleum ether) gave the title
conpound a solid (99%vyield, mp. 120-121 C; Ms me 322 (MtH) +.
Anal ysi s f @-(4HpdibxpHeriyd)- TethieG-2-ylt1,08:ienkbxakol-5:0lN, 4. 36

15  Step a) 5-Methoxy-2-(4-methoxyphenyl)-7-thien-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-
stannyl)thiophene. The product was obtained as a white solid (95% yield), m.p. 95-
100°C); MS m/e 338 (M+H).

20
Step b) 2-(4-Hydroxyphenyl)- 7-thien-2-yl-1,3-benzoxazol-5-ol
The title compound was prepared according to the procedure of Example 50, from 5-
methoxy-2-(4-methoxyphenyl)-7-thien-2-yl)-1,3-benzoxazole and was obtained as a
gray solid (80% yield, m.p. 278 - 280°C); MS m/e 310 (M+H) %,

25  Analysis for C47H11NO3S x 0.25 H,O
Calcd: C, 65.06; H, 3.69; N, 4.46
Found: C, 64.93; H, 3.84; N, 4.21

Example 57
30 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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20 Found: C, 70.23; H, 4.7; N, 4.19 Step b) 7-(2-Furyl)-2-(4-hydroxyphenyl)
-1, 3-benzoxazol -5-o0l The title conpound was prepared according to the

pr ocedur ewofo3fasmppl e 50 and was obtained as a |ight pinkpsohisd2/§6490 yi el d,
mp. 283-287 C); M5 W 294 (M+H+). 25 Analysis for C/77HLINO4 Cal cd: C,
69.62; H 3.78;, N, 4.78 Found: C 69.11; H 3.6; N 4.64 Exanple 55 30
2- (3- Fl uor o- 4- hydr oxyphenyl )- 7-(2-furyl)-1, 3-benzoxazol -5-0l Step a)

2- (3- Fl uor o- 4- net hoxyphenyl )- 7-(2-furyl)-5-nethoxy-1, 3-benzoxazole. The
title conpstannylthiozeiee JaeamodustwasiPblgined asie it whitecrelia (3% Eielshpre B8: St ep

a, from 435°c) MS m/e 339
7- br ono- 5- net ho>)<y- Z-Te (P{ony '3-(trifluoronethyl)phenyl]-1,3-benzoxazol e,

and was obtpeﬂar‘)’é&fafscaﬁbé‘lzox,srystal s (73%yiled, mp. 155 C); M5 W& 340 (MH)
-80 V0 03/ Q5AUP%, BEBOLR0ZA3A s Anal ysi s for CLOHL4FND4 Gal cd: C 6725

H 4.16. N, 4. 13 Eouhd 8 H 3.97: N, 4.04 5 Step b)

2-(3-Fl éorocoasnﬁy%r%%ﬁbﬁﬁ‘*)l\l ?1@2 furyl)-1, 3-benzoxazol -5-0l The title

conpound was prepared according to the procedure of Exanpl e 50, from 2-
(3-fluoro-4:neth phenyl) -fur t hgx 13b xazole, and was
obt ai ned a?steabe;?aé <9|r1>>evp(nsmvl$/a7gx" %3719? 6-V'>z14§ %60’6310 RE®lve 312 (MrHH)
éna| 3(;3' SC fgﬂ}eQﬁlé%Wd v@sBr acdb@duﬁ?k&me [ﬁoce@ﬁré)éf E)lémp'le 8@, frd¥n 53. 79
oun

7-t hi en- 2- ynetaoiy:- %&mmhegyw (18- tgtaé - %yl§§ Lodrmrotdi e r\}v%rs]yogtalned
5- Met hagy - Zrs(Aydmeiviyaty BEeaYikld; mrp. [2461258°gh; Mg, rﬁ/emanzwpea;bl e The title

conpound rep, d a t he procedure of Exanple 53, Step a,
from 7- br\(l)v?hf’a% f?efaﬁ@@{]'ﬂ’g\lcgﬂsdﬁg phenyl ) -1, 3- benzoxazol e and 2-(tributyl -
st annyl ) t hi Cgie e 56 BTeHp8 8d LU 8.9@s obt ai ned as a white solid (95%yield),

P55 10 STLE SRl 20 Siep b) (4 Fyaroxypheny)-

15 Example 58
2-(3-Fluoro-4-hydroxyphenyl)-5-hydroxy-1,3-benzoxazole-7-carbonitrile
The title compound was prepared according to the procedure of Example 35, from 7-
bromo-2-(3-fluoro-4-methoxyphenyl)-5-methoxy-1,3-benzoxazole, and zinc cyanide.
The product was obtained as a white solid, m.p. 308-310 °C, MS m/e 269 (M-H) ™.

20  Analysis for C14H;FN,03 x 1.5 H,O
Calcd: C, 61.01; H, 2.77; N, 10.16
Found: C, 60.68; H, 2.46; N, 9.77

Examples 59 and 60

25 4-Bromo-2-(4-hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-ol (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-ol, and N-bromosuccinimide.
Product (a) was obtained as a white solid, m.p. 246-248 °C, MS m/e 336 (M+H)".

30  Analysis for Ci4H,BrNO,4 x .1 H,O
Calcd: C, 49.49; H, 3.08; N, 4.12
Found: C, 49.28; H, 2.89; N, 3.87.
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The title conpound was prepared according to the procedure of Exanple 50,
from5- nethoxy-2-(4-nmethoxyphenyl)-7-thien-2-yl)-1, 3-benzoxazol e and was
obt ai ned we 0a/05@pay solid (80%yield, mp. 278 - 280C); MBCWAUSBABB5(IVHH) 25
Anal ysis for CL7HLINO3Sx 0.25 H20 Calcd: C, 65.06; H, 3.69; N, 4.46

Found: C, 64.93; H 3.84; N, 4.21 Exanple 57 30

2- (4- Hydr oxyphenyl)-7-(1, 3-thi azol -2-yl)-1, 3- benzoxazol 5-o0l Step a)

5- met hoxy- 2- ( 4- met hoxyphenyl ) - 7- gl 3-thiazol - é é 1, 3-benzoxazol.e. The
title conp(?u@mlc\b\ﬁ%w@ﬁ@gww W tﬁ?@'dtﬁ‘ﬂﬁéoﬁﬁ dMBemds 4 @he- 53, St ep
a, from7-qpg 9 @gq 2- (4-met hoxyphenyl ) -1, 3- benzoxazol e and
2-(tributyl - - 37050095 PCT/ US02/ 38513 stannyl)thl azol e. The product
was obt ai n&i"(‘é’scaﬁo sffHwhi TN soti d (93% vyield, mp. 132- 136 C); M5 nme 339

(MtH)  Anal ysuadf®@uoCh8H14N80RS3 6al cd: C, 63.89; H, 4.17; N, 8.28 5 Found:
C, 63.53; H 3.94; N, 8.15 Step b)

2-(4- Hyéroxyphenyl) 7-(1,3-thiazol -2-yl)-1, 3-benzoxazol -5-0l. The title
conpound wEkaRipi®er ed according to the procedure of Exanple 50, from 5-
met hoxy- 2-

4- met hox )-7-(1,3-thi az benzoxazol e, and was
obt ai ned %oBragw% B e o E droerzarekadionns &« a we 311 (MHH
éna| )(;Si SC f%e@&l@%bﬁiﬁ%ﬂ&ﬁwaslprépd@@m Sahtghtially tHeGsdie ntdnnér 88 dedbrib8d H0

oun

395; , .4.50 15 Ex | e 58. .
2 (3. FI vor &AMl RN ST TR A BR ) SHES i 25k 8P ZBMBEAIPIFe  The
titl e donponstioxypserulepanved citginedbng vhitetsbid, pn.pCc2T04272 OF; NER anrpl3d03@; from
7- brono- 2-(,3-fl uoro-4-nmet hoxyphenyl ) - 5- net hoxy- 1, 3- benzoxazol e, and zinc
cyani de. € product was obtained as a white solid, mp. 308-310 C, M5 W
269 (M H) Z0aBnilfyrs CeHeBrF D4H/FN203 x 1.5 H20 Calcd: C, 61.01; H 2.77;

N, 10.16 '&V@&ZC,QS.BQQH?%;W!'N, £046: N 9.77 Exanpl es 59 and 60
Found: C, 45.81; H, 1.73; N, 3.89
15
Example 62
2-(3,5-Difluoro-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-(3,5-difluoro-4-hydroxyphenyl)-1,3-benzoxazol-
20 5-ol, and was obtained as a white solid, m.p. 160-262 °C; MS m/e 288 (M-H)".
Analysis for: C1sHgF2NO3 x 0.1 H,O
Calc'd: C, 61.52; H, 3.23; N, 4.78
Found: C, 61.53; H, 3.10; N, 4.72

25 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
30 320 (M+H)".
Analysis for: C14H:0BrNO;
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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25 4- Brono- 2- (4- hydr oxyphenyl ) - 7- met hoxy- 1, 3- benzoxazol - 5-ol (Ex. 59)

4, 6- Di br ono- 2- (4- hydr oxyphenyl ) - 7- met hoxy- 1, 3- benzoxazol -5-o0l (Ex. 60) The
title conwouwamsooser e prepared according to the procedure @CTHSazpdses 28,
from 2-(4-hydroxyphenyl)-7-nmethoxy-1, 3-benzoxazol -5-0l, and

N- br onosucci ni mde. Product (a) was obtained as a white solid, mp.
246-248 C, M5 W 336 (MtH) 30 Analysis for CL4HIOBrNO4 x .1 H20 Calcd: C,
49.49; H, 3.08; N, 4.12 Found: C, 49.28; H, 2.89; N, 3.87. -82 WO

03/ 050095 EEIMPW6438513 Product (b) was obtained as a white solid, mp.

36292% C3 :-)'\,@-F’Iﬂ@r My&M&?gheerﬁﬂﬂlﬁoF&mR@MW&U%M&Id C 40.52) H,

7- Br ono- 2- Hydmgenfiugedepyidigdd dgypneras ‘c)ddfdsifwaq)m)z@polgi%%) sphiiopiof | e
conpound \A@smqéé'&gbéq Orlﬂ-ﬂho’?éﬁ?{éhﬁ]l?wﬁhkw 31HRAZSAFBI-ZRN ”&feta"lé dessriged.7n
i f

Example 21, fro | uor o- benzoi c acid, and 2-am no-6-brono-4
10 met hBxy PHEADIIN shifRlaRmE Bt ail e frastion, Mrtieavasstireed for . mipAnd hen &3- Vs m e

340 (M H) gibré¥alsysbmndtiafimidakdhdii-F A Mi&he (@Qbfﬁngﬁ wds, added ftond borfio 7ThéN, 4. 09
Found: C, 45.81; H,

2-(3,5-Di f IMHE Wa%%ff‘%%@idﬁ@’ﬁ‘;ﬁ?')"”??ra\wﬁ? a’?@ %'@P?fo\w%ﬂ gNyand priEagied | e
conpound WagthfEtepar Ellﬂleldf’gﬁw&ﬁy@rﬁﬁasadrlekd dvBeMg8UR. ERipBeitionand peeidabetiby n

Ex | 24, t b, .
e 5 1358 0P Btk S GHay phdsRT9RA. 2B, 3%l 98 BP0 v
obt ai nad asiudrosthyt)e2-@ofluot-4myproxiienp2, Iherybxalbl-388 ag s white. sollé\r(mlw@i, s for:

ngQQE(Z)Na'iI x207é5H%§@ ”B—H% %@dugl “\-_/’v%s l_a"ker:\g %3 acz’a\{'ométlrllgs(z Ifnclﬂnand 1%; 53;

diazabicyclo[5.4.0Jundec-7-ene (150 mg) was added. The reaction mixture was stirred
for 24 h, poured into cold (0°C) HC! (1N, 10 mL) and extracted with EtOAc. The
organic extracts were dried over MgSO,. Evaporation and purification by flash

15 chromatography (20% EtOAc / hexanes) gave a white solid (160 mg, m.p. 213-
214°C); MS m/e 290 (M+H)".
Analysis for: C4sHgBrF,NO3 x 0.3 H,O
Calc'd: C, 61.15; H, 3.28; N, 4.75
Found: C, 60.84; H, 3.41; N, 4.57

20
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7- Brono- 2- (4- hydr oxy- 2- net hyl phenyl ) - 1, 3- benzoxazol -5-0l The title
conpound was prepared in substantially the sanme manner as described in
Exanpl e 240 oBosmwwst- met hoxy- 2- net hyl benzoi ¢ aci d, and 2- amPaeABDEIND- 4-

met hoxyphenol , and was obtained as a light purple solid, mp. 120-135 C, M5
W 30 320 (M+H)'. Analysis for: CL4HIOBrNG3 Calc'd: C, 52.52; H, 3.15; N,
4.38 Found: C, 52.24; H 2.97; N, 4.15 -83 WD 03/050095 PCT/ US02/ 38513
Exanpl e 64
2-(3-FIuor&limﬂ§droxyphenyl)-7-(1-f|uorovinyI)-1,3-benzoxazoI-5-oI

Hydrogen fluoride pyridine (1.14 m-) was added dropwise into a cold (0 O
solution of, 2-[4-(acetyloxy)-3-fluorophenyl]-7-vinyl-1,3-benzoxazol -5-yl
acetate (0.25 gf\%§mxynﬁﬁgﬁ¥%ugd[§ﬁ¥?8ﬁ5ﬁ§xﬁgﬂﬂt). The reaction mixture was
stirred for 5 mn and then 1, 3- dibrono-5, 5-di neft hyl i m dazol i di ne-2, 4-di one
(120 ng) was added in ﬁge portion.2The m xture s stirred at room
tenperature for 24 h, t t racted wth EtOAc. The
organi c | ayer was dried ovfr nd\purification by flash
chr omat ogr aphy (CH2Cl 2R5b— OfH2- brono-1 10

azol -5-ol as a white
-aken RN acetonitrile (2

solid (0.25 g, mp. 185-18
m-) and 1, 8- diazabicycl o[ 5. 4. 0] undec-7-ene (150 ng) wis added. The
reaction m xture was stirred or 24 h, poured i™Mo cold (0C) HO (1 N, 10
m.) and extracted wth Et CAc. 'The orqqni c extracts were dried over MgSOH4.
Evapor ati on and purification by flash 15 chronat ography (20% Et OAc /
hexanes% gmr%{nmhite solid (160 nmg, mp. 213- 214C); Ms me 290 ( MtH) +.
Anal ysi s f qRy is Gleh@BRf ZZINC8brn @tdBnd:iDeralathe alkeng] mbiktylis;opkpnaly 28bstitited . 75

Found: C, 60.84; H. 3. 41: 4.57 20 .- 84 03/.050095 PCT/ USQ2/ 38513
CLAINS 1. A conp¥Biiiydspyt a&'hluhalog?f)» tﬂwr?%@ ﬁ§1- rargen, ploms, Ttoroakoxy
of 1-6 carbon atoms, -CORs, -CO;Rs, -NO,, CONRsRg, NRsRg or N(R5)COReg;

R, and R,, are each, independently, hydrogen, hydroxyl, halogen, alkyl of 1-6 carbon

10 atoms, alkoxy of 1-4 carbon atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7
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, trifluoroalkyl of 1-6 carbon atoms,
trifluoroalkoxy of 1-6 carbon atoms, -CORs, -CO,Rs5, -NO,, CONRsRs, NRsRs

15 or N(R5)CORg;

Rj3, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, alkenyl 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, alkenyl, or alkynyl moieties are optionally substituted

20 with hydroxyl, -CN, halogen, trifluoroalkyl of 1-6 carbon atoms, trifluoroalkoxy
of 1-6 carbon atoms, -CORs, -CO;Rs, -NO,, CONRsRs, NRsRg or N(R5)CORe;

Rs, 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, -CORs, -CO2Rs
or -SO,Rs;
or a pharmaceutically acceptable salt thereof.
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RRa F HON\ Il \ R OH XR 3a R3 RLI | 5 wherein R is alkenyl of
2-7 carbon atons; wherein the al kenyl noiety is optionally substituted

wi t h hydrwewB/os00&N, hal ogen, trifluoroal kyl of 1-6 carbonPpratrarse?/38513
trifluoroal koxy of 1-6 carbon atons, -COR5, -CO2R5, -NO2, CONR5R6, NR5R6
or N(R5)COR6; R2 and R2a are each, independently, hydrogen, hydroxyl,

hal ogen, al kyl of 1-6 carbon 10 atons, al koxy of 1-4 carbon atons, al kenyl
of 2-7 carbon atons, al kynyl of 2-7 carbon atons, trifluoroal kyl of 1-6
carbon atons, or trifluoroal koxy of 1-6 carbon atons; wherein the alkyl,
al kenyl , orp al Kyl cofploBhd Séco?dlﬁ%w)élblﬁﬂﬁMHérelﬁW§b tuted wi th hydroxyl,

- CN, haI ogen, trifluoroal kyl carbon at ons trifluoroal koxy of 1 6
carbon atons, -COR5, -CO2R5, -NO2, CONRSR6, NR5R6 15 or N(R5)COR6; R3, and

R3a are eacd, Iﬂ%@pﬁ;ﬂ%ﬂhb»cc&uﬂma@mmal&ﬁ wHerdin &, 08 alxenylaf erascarBbieny|
of 2-7 carbon atons, al kynyl of 2-7 carbon atons, hal ogen, al koxy of 1-4

carbon Sat ciems.twhieh snganally|substitated withriyerexuk o, halegeny W'PQ"@?U%'IQ&S‘X@/ of

1-6 carbon ?So‘ﬁnaom‘éhﬁlﬂﬁérﬁalkbﬁy@ﬂKE'oarb"anélBWs’-(%R?' KD, -N0L, EORR Ry e
optionally substl tuted 20 hydr oxyl, -CN, hal ogen, “tTifl uoroal k of
1- 6 car bon NR«Re®’ N{R5)EORer oaI koxy of 1-6 carbon atoms, -COR5, -CO2R5,
-NO2, CONR5R6, NR5R6 or N(R5)COR6; R5, R6 are each, independently
hydrogen, al kyl of 1-6 carbon atons or aryl of 6-10 carbon atons; X is O,
S, or NR7; €5 Rhescanyrhuodeaccordingyto algimi1t, ovhietr isodr(flunre-4-hydiaxypifengh)-7o

car bon 8 e S ek A s Py e | acoepiab

5. The compound according to claim 1, which is 2-(2-fluoro-4-hydroxyphenyl)-7-

Q)

vinyl-1,3-benzoxazol-5-ol or a pharmaceutically acceptable salt thereof.

15 6. The compound according to claim 1, which is 2-(2,3-difluoro-4-
hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-0l or a pharmaceutically acceptable salt

thereof.

7. The compound according to claim 1, which is 4-bromo-2-(3-fluoro-4-
20  hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol or a pharmaceutically acceptable salt
thereof.

8. The compound according to claim 1, which is 4,6-dibromo-2-(3-fluoro-4-
hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol or a pharmaceutically acceptable salt
25  thereof.

9. The compound according to claim 1, which is 7-(1-bromovinyl)-2-(2-fluoro-4-
hydroxyphenyl)-1,3-benzoxazol-5-ol or a pharmaceutically acceptable salt thereof.

30 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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2. The conpound according to claim1, wherein Xis 0. 3. The conpound
according to claiml1l or 2, wherein R is alkenyl of 2-3 carbon 5 atons,

whi ch is wptisosabsy substituted with hydroxyl, -CN, hal ogear/usoe/sssusr oal kyl
of 1-6 <carbon atons, trifluoroal koxy of 1-6 carbon atons, -COR5, -CO2R5,
-NO2, CONR5R6, NR5R6 or N(R5)COR6. 4. The conpound according to claiml,
whi ch i-s 2-(3-fluoro-4-hydroxyphenyl)-7- 10 vinyl- 1, 3-benzoxazol-5-0l or a
pharmaceutically acceptable salt thereof. 5. The conpound according to
claim1l, which is 2-(2-fluoro-4-hydroxyphenyl)-7- vinyl- 1, 3-be

nzoxazol - 5+9l 0fna BRABIRE Setotd: {dclﬁﬁpﬁmrﬂ&i 8 25@l é-dnﬁlthtﬁéﬂq{ydrék%l%ny'ﬁhe

conpound according to claim 1, 2- ﬁz 3-dif] uoro-4-

hydr oxypherdMiny-# 3\7PWPX¥°§51%WZ%R%?ZB]3°%MW b?ccﬁpﬁ?!?rﬁ?ﬁé'é‘ﬂ?? ally acceptabl e
salt thereof. 7. The conpound accordl ng to claiml1, which is

4- brono- 2- (3-fluoro-4- 20 hydr | ) 7v|n -1, 3-benzoxazol or a
phar maceut i dal | yhgcoaeyRd @cgoo{ ng @/’Bo whych i I?éé(:f '4%5@5%}98}"5}3'
claiml, wpi-allorosingl)-6:3dbdnz6xa20R5-0Borfd priirMadeutically acceptable salt thereof.

hydr oxyphenyl ) - 7- V|nyI 1, 3-benzoxazol -5-ol or a pharmaceutically acceptable

salt 25 thereof. 9. The conpound according to claim1, which is
7- (1- br omovigny! A ébnfpbuhb wiahrid- hydr oxyphenyl ) - 1, 3- benzoxazol -5-ol or a

pharnaceutically acc bl.e 3 t her eof npound according to
claim1, which i% {5%} %P ”Z?X?('Zé"§y§0‘ﬁ”6%'?e 18-

4- hydr ag8yphenyl b)l, 339(6nwdmdl3-5eruloxazol-2 ywhenzened,2-diohl | y acceptabl e salt

thereof. 11. Th ﬁ@grox gﬁrg;ﬁ%ehg)gbagépz&xaz\gp%%g_gls

7-allyl-2-(3-fl g ro benzoxazo
phar maceuti cal | yi)acc@p(ﬁedmlcwoémydrqum@wf) -1,3-Bén20aBB-66885,0095 PCT/ US02/ 38513

12. The conpoun acc

2-(3,5-difl uoro ?%xé&&g 'ﬁhﬁdxgbﬂenxm-§9%ﬁ%xﬁzz%>§§zlol 5-o0l or a

phar maceuti cal | 9) accé:‘p(t3abeOE0 é@wroxmeam-1 35b61t30xal2ﬁé6@bnpound according to
claim g which 'gi :2)) tleHQ)ruglf 411‘9%%5(%9 '13@ BenZoxazol-6-0;

(2-fI uor ovi nyl) zoxaz har maceuti cal I'y acceptabl e salt

thereof. 14. A @drrpoé—’n@ Rer ot 1|,35be'?3?—)0XQZCﬂ*§ Mﬂfﬁw T14-didkenzoxazol - 2-yl )

benzene- 1,4-digl; Blghydrmy élﬁér{z%&é{z&wz%n)%ﬁ%%ﬂzﬂlhro? yl) benzene-

1,2-diol; <c¢) 2- (3 f I uor 0- 4- hydr oxyphenyl)™-1, 3- benzoxazol - 5- ol ;
4-(6-hydroxy-1,3- benzoxazo -2-yl)benzene-1,2-diol;

k) 2-(3-chloro-4-hydroxyphenyl)-1,3-benzoxazol-6-ol;
20 ) 4-(5-hydroxy-1,3-benzoxazol-2-yl)benzene-1,3-diol;
m) 4-(6-hydroxy-1,3-benzoxazol-2-yl)benzene-1,3-diol;
n) 6-chloro-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
0) 6-bromo-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
p) 6-chloro-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
25 q) 5-chloro-2-(4-hydroxyphenyl)-1,3-benzoxazol-6-ol;
r) 7-bromo-2-(3-fluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
s) 7-bromo-2-(2-fluoro-4-hydroxyphenyl)-1,3-benzoxazoi-5-0l;
t) 7-bromo-2-(2,3-difluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
u) 2-(4-hydroxyphenyl)-7-vinyl-1,3-benzoxazol-5-ol.,
30 v) 7-(1,2-dibromoethyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
w) 7-(1-bromovinyl)-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol,
X) 7-ethynyl-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol;
y) 2-(4-hydroxyphenyl)-7-propyl-1,3-benzoxazol-5-ol,
z) 7-butyl-2-(4-hydroxyphenyl)-1,3-benzoxazol-5-ol,
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2- (3-chl or 0- 4- hydr oxyphenyl ) - 1, 3- benzoxazol -5-0l; e)
(2-chl or o- 4- hydr oxyphenyl ) - 1, 3- benzoxazol -5-0l ; f)
- ( 3-f | uowo-0d0bopds oxyphenyl ) - 1, 3- benzoxazol - 6-0l ; 15 g) PCT/US02/38513
-(3-tert-butyl -4-hydroxyphenyl)-1, 3- benzoxazol - 6-0l; h)
- (6- hydroxy-1, 3- benzoxazol - 2-yl ) benzene-1, 4-diol; i)
- (6- hydroxy-1, 3- benzoxazol - 2 yl ) benzene- 1, 2- di oI 1)
- (
- (
- (

[

6- hydr oxy- 1, 3- benzoxazol - 3/@2 benzene-1, 2-d k)
3- chl or o- 4- hy@) oxyphelepentyls2-tt-ydiowehom): ‘63@Pn202@2q>')5 -ol;
5- hydroxy-1, %bzenéwgﬂ}/dr%xyb)(bﬁwl%ﬂﬁbhjenﬁ d'?%enzof@zole?carboxylate

4- ( 6- hydr oxy- 1, 3- benzoxazo nzene-

6- chl or 0- 2- ( 3- f|°9br024(4ﬂyaf06xmﬁﬁ)alhg7r9hem31 %862%92‘&%?115@ ol; 0)

6- br omo- 2- (3- f | yy 0- 4=y afakyﬂwwﬂméthanhecma@@zoﬁs-al p)
6- chl or 0- 2- (4- hydrOXéphenyI - benzo

5- chl or 8- 2- (4- hy#& ox peﬁ@ﬂfl'(}‘ Wd?"bf@mﬁ Lerezoaﬁizol r%)°|
; lt;romo g Eg H YQr o- 4= &Mﬁéfmy&hﬁmyﬁ))dfdxyﬁhdg@nm%é@ilox52c915rol s)
r ono- uo - ro eNz70Xxazo
7 br o 2. (2. 3+ 80| ucr DI PORHHAGIT SOR GRS akbaehys
3 Eéll gygy gxyphenw)l) ) T-thiydrpkyrnetBylberz-oydogyphend)-1,3-Rhzuyazol-5-ol;
- (1, 2-di br onoet
7- (1 br omovi nyI) ) 12 W&%ﬂl%ﬁ%ﬂgéaﬁ%ﬁ ‘%ng;’@ﬁ%'gj&z %ﬂxn%é’(‘)%’?“ K
;- ((az h% Sglr ;))2(;/% ﬁehjy dr O)é&é@}é? 23(1433?P‘mwmg§;®:§-%t%§£bxaz%§-yl] acetonltnle;
A hyidto 2-(4- pherfyD)-1,3<benzo -5-0l};
7-butyl - 2- (4-h R Xy 15N \WPEY e g
lF)>bc)T/ Utsng BESﬁBZ lha) y2—(é§*0ﬁd@®nh%”y¥e)-2'4$dprhymybﬁtWy*e)zo[w-gl benE oxalzol -5-0l ;
e r -DEOZRX -car te;
2-(4- hyéroxyp%en@'ﬁ %%g%q&wpginﬁ%éé{géwﬁ::g?ol ;%%l)sgal’ oxvlate:  cc)
2- (4hh|ydr2 O?Zpﬂeﬁyﬂ)) T-bretriock (A-ydBoxyehftuiuprgnetbyliphenyl)-4, 3ekgnzoxazol-5-ol;
7-et X
7 et AL e%/ﬁ{" EI“EV@%@WW“%@&?&Q%%X%-%°'
5- hydr oxy- 2- ( 4- H}Pdlroﬂ] rfbqu ﬂhydwmm&a&@ @fﬂlbaTbSW@‘@ﬁ?'g%O' hh)

7- (hydr oxymet hyI 2- (A4 F y (3 ps. i)
7- (bronmonet hyl) (?27(4 he/dr 0X MKW) J.mh'é‘j égﬁzm@é’ 59'
hydroxyphenyl) -7- (1 3-th|azol 2-yi)-1,3- benzoxazol 5-ol;

-hl\)-bwl\)l\)l\)l\)Q.

ss) 2-(3-fluoro-4-hydroxyphenyl)-5-hydroxy-1,3-benzoxazole-7-carbonitrile;
20 tt) 4-bromo-2-(4-hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-ol ;

uu)  4,6-bibromo-2-(4-hydroxyphenyl)-7-methoxy-1,3-benzoxazol-5-ol ;

) 7-bromo-2-(3,5-difluoro-4-hydroxyphenyl)-1,3-benzoxazol-5-ol;

or a pharmaceutically acceptable salt thereof.

25 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
30 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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jJ) [5-hydroxy-2-(4-hydroxyphenyl)-1, 3-benzoxazol -7-yl] acetonitrile;
) 7-(1 -hydroxy-1 -nethyl ethyl)-2-(4-hydroxyphenyl)-1, 3-benzoxazol -5-0l];
) 2- (4-wepdsozyphenyl ) - 7-1 sopropenyl - 1, 3- benzoxazol - 5- ol PCTrrp2/38513
- (4- hydr oxyphenyl ) -7-i sopropyl - 1, 3- benzoxazol -5-0l]; nn)
- brono- 2- (4- hydroxy-3-(trifluoronethyl)phenyl)-1, 3-benzoxazol -5-0l; 15
o]
(
(
(
(
t

0
k
I

7-(2-furyl)-2-(4-hydroxyphenyl) -1, 3-benzoxazol -5-0l ; pp)
f 1 uor o- 4- hydr oxyphenyl)- 7-(2-furyl)-1, 3-benzoxazol -5-0l; qqQ)
hy dr 0Xyphery Methor. efhfresiing -qf| ihibiting, eFestatis Apiesraphy. yteyine leiomyomas,
hydr oxyphe r&!hééﬂe(\&orﬁethgl' &febr, %‘ch%strl: SV R7BrBAE! eﬁd&ﬁetn&sﬁolyps

)

f1 uor o- 4- hydr oxyphenyl ) - 5- hydr oxy- [, 3- benzoxazol e- 7-carbonitril e 20
) 4- bron@eztg(‘4brﬁ9§$r%§%ﬂéﬁeﬁ9?')m‘7¥°ﬁ\§t H@(&ﬁnl‘?%‘cﬁérf%'ﬁa%?h Bogirate ‘i?ﬁ?e’
6- bi br om%n(énbyrdgmfﬁ@bﬁébﬁbbna&onﬁ h@maﬂnn%l ReRearherbs, 5vrmin com;m)ses
7-bronmo-2-(3,5-difluaro- dro henéggp - benzoxazol <‘3
phar macéut iREQiging éft%%ﬁt’%ﬁ"@ U”‘z@f 2 80MPOYRG; 354 a'B‘Iedt"f' @33( Pﬂ% or
i nhi biting PpcRFHhatitd 1S or i nterstltl al cystitis in a mammal in need
t hereof, which conprises providing to said nmanmal an effective anount of a
conmpound as clained in any one of clains 1 to 13. 16. A nethod of treating
or inhi bi tlﬂ&g [ mt h‘@mmtﬁrwwérmgedhowsmsmgly&m Sp(a$(brd1m_elase&s, |uth|b|en@t| ve
proctitis, mTh rrz [ nedI éeeof i.ch co
provi di ng t6 s fea "?Pa peé %%ﬁﬂ%e YRS degpiay c%arrrg'8‘ﬂehsc‘fu3 c '3??75& in
any ond0 ofatitdrasaierodisi ypedensi@t paliptEBal0a009ar dEEEsES(ERIed8SiE3or vAgospasmet hod
of treatin hibiting Rr i r y e | ei
br east cang) r'”h@ﬁ'agn%"isﬂ’ nga;hn(%%age t}oﬁyctsep@fg:poe\yg&g Ieg&ﬁ?oﬁ%’?%ﬁﬂ@n@?ri al
pol yps, benecgatebweatsﬂarotlmn aamemmaymsn@ed e egrof, amncfan@nprisenmra\ridjnm
prostrate r Ny in
need t her egg@&% marﬁﬁw%| Qrpeﬁegdgiggémo%t'oq o%ptogﬁasggglaﬂﬁé@m orﬁe?){ect s L
anount of dod8npound as clained in any one of claims 1 to 13. 18. A nethod
of lowei ng chol esterol, triglycerides, Lp(a), or LDL levels; inhibiting
or treating hyperchol est erem a, hyperlipidem a; cardiovascul ar di sease; 10
at her oscl er'@si s:A mpﬁmct@fn@rpwﬁrngp@gmpwmeahawgmt aF nelireprptection.cytteaahngs, or
vasospasm d?rlnﬂlﬂﬁﬁad)kéﬁllggie\ﬁ?e?ﬁ% Hizithbr SREBLR, Eéé}ﬁﬁ\%edéc%@rst@?(@@r&lehﬁad' ng

toward i nmune ated vascul ar damage in a nanmal in need thereof, which
conpri ses proRgupdrgenerative disorders in a ‘mammal in need thereof, WhICh comprises

1
k
I
2
7
0
2-( 3-
2-(4-
2-(4-
2-( 3-
t

4,

providing to said mammal an effective amount of a compound as claimed in any one
20 of claims 1to 13.

20. A method of treating or inhibiting free radical induced disease states 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.
25
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, w'hich comprises
providing to said mammal an effective amount of a compound as claimed in any one
30 of claims 1to 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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to said mammal an effective anount of a conpound as clained in any one of
claims 1 to 13. 15 19. A nethod of providing cognition enhancenent or

neur opr otwotBomeddr treating or inhibiting senile denentipa3/usé/zdses ner' s
di sease, cognitive decline, stroke, anxiety, or neurodegenerative

di sorders in a mammal in need thereof, which conprises providing to said
mammal an effective anobunt of a conpound as clained in any one 20 of
claims 1 to 13. 20. A nmethod of treating or inhibiting free radical induced
di sease states in a mammal in need thereof, which conprises providing to

sai d mammalyzan @Ifn?&ﬁéd/%f |ﬁ|ﬁﬁBMH§ wncéptmrmplanehaaﬁnal Al RB&Y ither@Bl WHien Of
clalmslto 13 25 . of treating or inhibiting vaginal or vulvar

atrophy; atPBIpFFes Wé?g'id'tﬁ‘gttP§a'd Wﬁ’@m?éﬁn Eirbeament of B romPRyag as elaimed

dysuri a; fr,eghl)eme é;rdm,agnqa,murl nary incontinence; urinary tract
infections ina manmal in need thereof, which conprises providing to said

manmal an effective amount of a corrpound as clainmed in any one 30 of
claims 1 t@413. ARrhethddrettieathdbr hhi@mhgraa@thﬂrs inr&rrbmrnalgw maaptmtewf wmmtoms

in a manmal in _need thereof, which |ses to s

ef f oct o, SABBHECSProNONGdR SOHDRETA, P EHEHE A Ghe (omRouas o CBMDES 15
-89 WO 03/ Ghappond§flddihea/te8813 23. A net hod of i nhibiting conception in a
manmal in need thereof, which conprises providing to said mammal an
effective amount of a conpound as clained in any one of clainms 1 to 13. 5
24. A et hcﬂ$ of Theea¢thod)acording tdtitinng4 antiereintthes aitimitia isreravedatoid artbetes,

t her eof , npri s o said mammal an effective amount of a
corrpound as’ gﬂ"sr‘ﬁ@‘ orsfpogﬁﬁ %hrg%e?{%e a| nme 1 to 13. 10 25. The net hod

according to cla|m24 wherein the arthritis is rheumatoid arthritis,

ost eoar (N i4q 5. RmaRANSYRARAIARBHES 190 9B FE 9 SoGhn b HEBAR, A

i nhi biting 7joint e I’brtin
damage secadnhlbitiyg mtdamagase@mderydp asthragicopit op swgisdpresedunesinamarimal 15 i n

need 't Rgr eqf nedihet ORER 6MpRLErHiilRg 0 s3B! HarfRATE oABLIRE LRfunt 6r aTOUNt

compound as claimed in any one of claims 1 to 13.

27. A method of treating or inhibiting psoriasis or dermatitis in a mammal in need
thereof, which comprises providing to said mammal an effective amount of a

20  compound as claimed in any one of claims 1 to 13.

28. A method of treating or inhibiting ischemia, reperfusion injury, asthma,
pleurisy, multiple sclerosis, systemic lupus erythematosis, uveitis, sepsis,
hemmorhagic shock, or type |l diabetes in a mammal in need thereof, which

25 comprises providing to said mammal an effective amount of a compound as claimed
in any one of claims 1 to 13.

29. A method of treating or inhibiting endometriosis in a mammal in need thereof,
which comprises providing to said mammal an effective amount of a compound as

30 claimed in any one of claims 1 to 13.

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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conpound as clainmed in any one of clains 1 to 13. 27. A nethod of treating
or inhibiting psoriasis or dermatitis in a mammal in need thereof, which
conpri seswproas@phg to said mammal an effective anount of paT/iR02/883mpound as
claimed in any one of clainms 1 to 13. 28. A nethod of treating or
inhibiting ischema, reperfusion injury, asthma, pleurisy, nultiple
sclerosis, systemc |lupus erythematosis, uveitis, sepsis, hemorhagic
shock, or t%pe 1 diabetes in a pmanmal in need thereof whi ch 25 conpri ses

provi di ng 13- saifdmetereal TEAting Pehibiieg dfismipatery koweb HissasRinA Memmatdd i n

any one of rgkaditigreds, Wloﬁ%on?&bseé\pf’@/‘id’ﬁgjto%al@ rn%?ﬁr*nﬂlgarpéffécﬂlk)é BidduRBof an
endonetriosis in a in need thereof whi ch_conprises providing to

sai d mammulER:fR selectia 'Igé’éda"ﬁ'?ﬁfﬁ'f‘ the bigdipg @it QT the ERG S@Fe&F'Y\%@qnﬁ tQFR-Bne of
claims 1t méga&@ gﬂ&qﬁj conpri ses a conpound
as clai rredq? %ﬁgans’igbgﬁe clai ?r%lr ﬁﬁ%lncl)tg défhmg/ tg,?rﬁaztgeutl cal carrier. -90
WO 03/ 080095 PCT/ US02/ 38513 31. A nethod of treating or inhibiting

i nf | ammat orgp bow% AbHE %@cdr@m tOTRIETRB1 '%er@ﬁ%’e wusﬁﬁmmrg%mhd.gémnsses

providing to said manmal an effective anount sel ective |igand,
wher ei n th&fﬁhmﬁpﬁgaﬁ,qui‘rqtve&P"ttshé‘dER"(’@a?eq?@é%|'0@Ci'ql{§d?%t'% 6rpieredve j s at
| east aboutygQitigi mes greater than its binding affinity to ER-a. 5 32. The
met hod accordl ng to claim 31, wherein the inflammtory bowel disease is
Crohn's disease, ulcerative colitis, indeterminate colitis, infectious

colitisg orgaul Cerrh@tﬂn%od%e&tdhy & cla#h §§ wﬂé\%mn%fmd a6 GRTll 00 O ERL@I M 32,
wherein the binding affinity o selective ITgand" to ER-13 is at

| east aboutseotive igandgod=R-Bris tahmst @@%ﬁﬂdinﬂﬁ} greatenithan fsobindipgaginitgdo The
met hod acchngl ng to claim 33, wherein the ER(3 selective ligand causes 15
an increase i n wet uterine weight which is | ess than about 10% of that

observed for a maximally efficacious dose of 1713-estradiol in a standard

phar macol o caI e roced re Jreasur ter t t he
B3 o6l ectlve e B FEERES SRR ISR I BRB Foduld Fodedi®ini Ch i o
| ess t H&n admud:reé:ﬁ@/moﬁettdhatneobaght\mrf Bnessahamabmihlog/o efmatmsemw fdose of
173-estradiol .in a standard, phar | o | . t est RS edur ring
rram’rotrophlre )g{g?l;yv ﬁ‘ acious dd% tnq?B tgac%al a tang armacol%g:cala§

procedure measuring uterotrophic activity, and the ER[ selective ligand causes an

increase in casein kinase || mMRNA which is less than about 10% of that observed for

a maximally efficacious dose of 17B-estradiol in a standard pharmacological test

20  procedure measuring mammotrophic activity.

35. The method according to claim 34, wherein the ER- 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
25 kinase || mMRNA compared with a control that is devoid of mammotrophic activity.

36. A method of treating or inhibiting arthritis in a mammal in need thereof, which
comprises providing to said mammal an effective amount of a non-uterotropic, non-
mammotrophic ER( selective ligand, wherein the binding affinity of the ER-f selective

30 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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35. The nethod according to claim34, wherein the ER- (3 selective |igand
does not significantly (p > 0.05) increase wet uterine weight conpared

wi th a cowbroslosaobsmt is devoid of uterotrophic activity, ad/doz3ssndt
significantly (p > 0.05) increase casein 25 kinase Il nRNA conpared with a
control that is devoid of mammotrophic activity. 36. A nethod of treating
or inhibiting arthritis in a manmal in need thereof, which conprises
providing to said mammal an effective anmount of a non-uterotropic, non-
manmot r ophi ¢ ER(3 sel ective ligand, wherein the binding affinity of the

ER- (3 sel egfgl ve Th%omlafhgegéc&‘alrg&oléai'rﬁ 3L wherw trﬁbﬁHélnaoafﬁm@E& @GeeAREer than

its binding affinity t he nethod according to claim 36, wherein
the arthri tselectie igeadrtatERA isaatt Iastiabout 5@ dimesagreatet thas, itsopinding affinity to
spondyl oarthy opat hies. -91 WD 03/050095 PCT/US02/ 38513 38. The net hod
according to ¢l aim37, wherein the binding affinity of the ERR selective
ligand 60 ER(3 is at | east about 50 tinmes greater than its binding affinity

t ERa. 5 309. hod [ i 3 | ecti

| gand caudbs  JeiMEpBseeSinade S ey the FRPLFeue fodrd takBapout ' °
10% of dt hgtanﬂb@easeefl vﬁe)rutel,»‘nntemwi{gmwmh ugﬂéslsctaam eb&;tdoyei)fdha?at(s’é—r?mtfbadi ol in
a standar ar ogical tes cedure measuyi ut er ot r ophj ¢ ivit
and t he ERM4agl cFﬁWgC'PV%)éir?aec%{ugzg €3 a‘ig & é%gagfﬁnp%%rgm% ﬂicﬁlazeestt 4
MRNA whi ch grgcddfes nfeE@qur@b@HFotr%Q%CHctM@atanaQﬁ@rERT}’isél@étlveallg%ﬁdldéﬁbéél an

efficaci ous dose of 17(3-estradiol in a standard pharnmacol r@gl cal test

proceddPe rRUERAS RFGaRBINTRIEES PHTBNAK A Wesﬁlﬁ‘anﬂ%u"n’é}%%t eBsaveryf o

clai m 39, VM"%aQInﬁbllW@féﬂ(o%sS@s%CBﬂ Yepleb@MS ROSSstatard PRamhididgicermdty (p >
0.05) increase wet uterine weight conpared with a control that is devdid

of ut er ot r GPeFESUERTEYSUIRG MatemesRig@ttivEY-gni fi cantly (p > 0.05) increase
casein kinase Il nRNA conpared with a control that is devoid of

mammot rophic activity. 41. A nethod of treating or inhibiting joint
swel i ng ordCer osTr@rfﬂefbpd Beeding do sieim 38, whereis e fRB %ﬁ'?ﬁ“@éﬁﬁ&e"%@cﬁﬂﬁdary

to artRhEoschpiifeaffly §159%. @?)l m@rreQQ@Wé’i ‘%ﬁerln@ WeilJRDBthparéd) vﬂﬁeéj cbiRsi aR4t is Whi ch

corrpr| Ses provi di n to sal’'d mamml an effective anpbunt of
non- ut er ot rQ%ﬁ'ichf Rretraehisracivitghard gresnakesigaificapdy (P gat8d) WH@aé? (FaEeiR

bi ndi ng  afyfijakt NmRNAt&&ﬁnp%Féo(@.ﬁ@h@mcu Vit id @R df%ﬂ%néﬁoprﬁc adtivitpast about
20 times greater than its binding affinity to ER-a

41. A method of treating or inhibiting joint swelling or erosion; or treating or
20 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 ER( selective ligand, wherein the binding
affinity of the ER-B selective ligand to ER-f is at least about 20 times greater than its
binding affinity to ER-a.
25
42. The method according to claim 41, wherein the binding affinity of the ERp
selective ligand to ERp is at least about 50 times greater than its binding affinity to
ERa.

30 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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42. The nethod according to claim4l, wherein the binding affinity of the
ER(3 selective ligand to ERP is at | east about 50 tinmes greater than its
bi ndi ng awbiogiosop9i 0 ERa. 30 43. A nethod of treating or iPaliuso2/883g3
endonetriosis in a mammal in need thereof, which conprises providing to
said manmmal an effective anmount of an ER-(3 selective -92 WO 03/050095
PCT/ US02/ 38513 ligand, wherein the binding affinity of the ER- (3 selective

ligand to ER-(3 is at least about 20 times greater than its binding
affinity tdgamr, awhe:[e]ln tire dbindinch atinie obingi RB-R selebtvienior®d tatkR-8iia at leasbi ndi ng

?T ];r{egl Eg?/egzag% E‘?han i %'%B d%ﬁéis\qunﬁﬂg%ﬂgtwg 513 |4§ aEI'hlaeﬁz: hggogzcg?dl ng
to cl ai m44, vvherel n the ERR selective |igand causes an increase in vvet
uterine wei i.ch a bou 1 hat. abseryv

maxi mal |y erfi cﬁ?\ ougth§8 c%%rfj r197§ et g%'l ‘(88 % a‘?%‘ﬁ ?I‘”ﬁh&& ﬁ%c%ﬁo i cal

t est prgceddleetivieifndito ER:BAS at lcaphatsoudGDi timdsygreatd tihdreitsERnding elffenty ity e

| i gand causes an 1increase in casein kinase Il mRNA which is [ess than
about 10% diR-that observed for a naxi mal |y efficacious dose of
173-estradiol in a standard pharmacol ogi cal test procedure neasuring
mammot rophic activity. 15 46. The nethod accordi n% to claima45, wherein the

ER 3 sel ect4dve |Tf@anath96@§cw6mg t9i A4 Aviergin the ERG. spigctive dgansseauses

uterine weighhce9dPRhRAd idrida v@e@ﬂmfﬂléﬂ |stlé'@tthhr$ abS@WA oPhatbieRlcidBNk C
activity and does not significantl 0.05) i1ncrease casein kinase I

mRNA cdRparrezkimglivh eflicaeipgs slose heft 1\7/§ elté@fb@ldlrbﬁ gtandaidr apainacalegicel tgst 20
o oL APl FRS IR BE R AAWLRE LN ANEE0E oF
f or mul a HOiRZeadsHA casanlkerSe A5mRNAHWhitte isdess man aRput Tk chttat xbsaneedhtor
defined in ach%xmgtly%ﬁigac?ougogr&%ugp19[§-egt?5&m| @ a standard pharmacological test
procedure measuring mammotrophic activity.
15
46.  The method according to claim 45, wherein the ER-3 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 1| mMRNA compared with a control that is devoid of mammotrophic activity.
20
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

25 R
wherein Ry, Ry, Ry, and X are as defined in claim 1 with a compound of formula
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-93 WO 03/050095 PCT/US02/38513 F Ol ,OH >Y ~ R3a R3 wherein R3 and
R3a are as defined in claiml1 and Y is halogen, -OH or alkoxy of 1 to 6
car bon atwosB/os009s5 b) converting a conmpound of fornula | PcasrsdeBssned i n
claiml to a pharmaceutically acceptable salt thereof; or c¢) resolving an

isoneric mxture of conpounds of fornmula Il to isolate an enantioner of a
conpound of fornmula Il or a pharmaceutically acceptable salt thereof. 10
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wherein R3 and R3a are as defined in claim 1 and Y is halogen, -OH or alkoxy of 1 to
6 carbon atoms;
or

5 b) converting a compound of formula I as defined in clam 1 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.
10
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