WD 2004/ 103365 PCT/ US2004/ 016030 ANTI ARTHRI TI C
COMBI NATI ONS CROSS REFERENCE TO RELATED APPLI CATI ONS 5

wa'biog/1eepd i cation clains priority benefit of W®&/US2004/016030

10

15

20

25

30

Provi sional Application Ser. No. 60/472,382, filed
May 21, 2003, the entire content of which is

i ncorporated by reference herein. BACKGROUND OF THE
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the antigen ’is cleared and no
disease arises. However, in certain individuals, the antigen elicits an acute
inflammatory/foreign body response in which some autologous tissue damage occurs.
This, in turn, develops into an autoimmune response and eventually leads to a chronic
inflammatory and immunologic reaction within the synovial lining of the joint. Thus there
is a potpourri of activated cell types, and the cytokines they produce continuously fuel

the proliferative and destructive ability of the synovial fibroblasts.
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receptor antagonist) can enhance development of arthritis in normal cycling female mice
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t lirhilBYR@ joiat ewellingeon ¢rgsinnl atdreatimgoor Ini;ubglng figintadmmage secondary to
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a|n\éﬁ%aﬁ§fmcﬂf¢féhl@UE’RB GRRBEE Ryt ! WharefOtHe! Bindihg adffirity of the ER-B
devoi d of mammt r ophi c aCtIVItY In sone enbodi nents

t IfElepyvedigaid Prﬁ)?eﬁﬁ Yrieast aravgd imes ergatsr thanqits giading @ffE?FV to ER-
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mammal an effective amount of a combination of a compound of formula I, having the

structure:
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binding affinity of the ER-p selective ligand to ER R
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affinity to ER 25 a, and an anti-arthritis agent. In
some enbodi nents, the binding affinity of the ERR
selective ligand to ERR is at | east about 50 tines
greater than its binding affinity to ERa. In sone
further enbodi ments, the invention provides nethods of
treating or inhibiting arghritis in & mammal in need

t hereof , whi ch Q&pprisesf%POV|d|ng tj said manmal an
ef fective anmobunt O a compound of

formula I, havi @_904/ 103365
PCT/ US2004/ 01603 _ M X R3a R R3
5 wherein R is alken —4t 0 wherein
the al kenyl noiety is pptionally subﬁltutea with

hydroxyl, -CN, hal ogerRs trifl uoroal kyl3 of 1-6 carbon
atons, trifluoroal koxy of 1l6 carbon atons, -COR5,
2R5, -NO2, CONR5R6, NR5R6 or N(R5)COR6; R2 and R2a
ar eéeé%h i ndependent |y, hydrogen, hydroxyl, hal ogen,
alRqyib alﬁen)]l-O@ 2clacdrbon atb@sawviersin tid kiberyl ofoiely ¥ apdiodmiin substituted

t , K 7 t | k | of 2-
e bon il GBS roN Sl RRoBRRY ok 1264 bl uppoationy of
trifl udroartomagorad, QOBs,CWMnNcm(D@NRsRAhNRﬁem NERy)CORg;
a[fgs r1dt lglag%gye\ﬁm ﬁrﬁcﬁ%la?%xéy hy rleaitar% 11r8r cgglegna Lyl of 1-6 carbon

t1 r |6 fl U@gﬁ%' Kikbxyodt 114 Carbas a@msabm@ﬁiﬂ oft ﬁ-Vfdakah%H@)éﬂkyQJl of 2-7
car

N R5) OBREon S5MRs AGTERIRY 8 5P EigB RiorTeh 46 BEHRTBRK Py of 16 carbon
hydr ogetmmsaWhyrlelroﬁhe BiKy, atkeby noradikymgl, maibtieanarte aptiorly substituted

car bon wfth %ﬁrgx@g?: ﬁ&g@%mﬁgri'ﬂzor??ilkﬁ% 132 '?iEan QS‘Jpgqn@oroalkoxy of

al koxy 0 ["uoroa
car bon 1 eanipn atems, rEP Ry of Odds k-dIRy, Q)@NB% I&%ﬁa@anﬁs&ﬁ@Rs,

o S0 Bt B bl S 4 St By o r 27
trifl uoaenh kipmspalkyhyof @l dxPionadtens halobér, lalkaxyosr 1k43?§afb@f atoms,
1-6 Ca{rplﬁgroglkﬁ@ft’ 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, -CO2Rs5, -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;
Xis O, §, or NRy;
Ry is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -CORs, -CO,R; or
-SO.Rs;
or a pharmaceutically acceptable salt thereof, and an anti-arthritis agent. In some

embodiments, X is O. In further embodiments, R, is alkenyl of 2-3 carbon atoms, which

is optionally substituted with hydroxyl, -CN, halogen, trifluoroalkyl of 1-6 carbon atoms,



20 COR5, -CO02R5, -NO2, CONRSR6, NRS5R6 or N(R5) CORG;
R5, R6 are each, independently hydrogen, alkyl of 1-6
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or NR7; R7 is hydrogen, alkyl of 1-6 carbon atons,
aryl of 6-10 carbon atons, -COR5, -CO2R5 or 25
-SO02R5; or a pharmaceutically acceptable salt thereof,

ar}ﬁmfarba%w "R 4-B" Edrbsh e - C'dk Qﬁestenh@g WMR@RS,M&RG or

further enbodi nents is al

en
cdv(Bo)ﬁooﬁeowén Wﬁc?{“b?%“ﬁfﬁfl@ﬁaFQ'@poé'D%s‘tf %m% ot Rr(3-uoro-d-
h CN | ugy.oal

Wﬂﬁydhenyl%vmggl 4?%%%8)(6%6';%# y Sfézgoja)%rfgjceaﬁcgll)p 4 eRable salt
t th9re¢for oal koxy of 1-6 carbon atoms, -COR5, - .CO2R5,

- NC2, @«@U%(Rﬁded%&rd&hce Wb Gﬂgﬁnt ilvénfidh@re methods of treating or
n‘ngl qgujglng swelp%ar gn%snon or tfreaftlng or m%lbltlng Joint damage secondary to

r carljnmsewm Pr Burgicaly proteBrédseinzaeanuhalSa gleedrthereof, which comprises
46 1sGR It et @#écﬁves%lrr{ountt Be% eecgmblr?atfg‘h%’f 2I§ 3-fluoro-4-
I‘OV d I'n accordance wth t present 1 nventio
rTE,*’(YH@d!'?PhSFY'X'?'é'QY'T1n§b‘iﬂzoxqzﬁ'rﬁ ﬁ'l tqrnQ prafmacgvt@pllw r@:cgptable salt
ertﬁé’é@fnancﬂin drﬂl%?thhﬂ%gag@ﬁt i nhibiting joint damage
second OSCOQ or .surgi.cal Rr oce ur eS al{thgltls in a

ool TP it fhes provinge Sretias Jef Geatha B gui

s ahammalninm heeain thefdok cwhiste campries woviding OdsrtsardaMaaﬂhanan effective

ro- , i
Pt A i ination of a Gompoundof formula I having e pucture:
phar maceutically accept abI e salt 10 thereof, and an
anti-arthritis ageRy . |nvention further provides
met hods of treajgd ng hibiting arthritis in a
manmal in need thézéﬂ/n i ch conprises providing to
said mammal angeffective|ll anount of a'Wonbi nation of a

R_

conpound of forhul &l !, laving the structure: R2 F HO
\ Ry RLR6 | ~ 1/
Re
OH
Rs R
"
wherein

Ry and R, are each, independently, selected from hydrogen, hydroxyl, alkyl of 1-6

carbon atoms, alkenyl, of 2-7 carbon atoms, and alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, or halogen; _

Rs, Rg R7, Rg, and Rq 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 1-6
carbon atoms, -CN, -CHO, trifluoromethyl, phenylalkyl of 7-12 carbon atoms,

phenyl, or a 5 or 6-membered heterocyclic ring having 1 to 4 heteroatoms



RB R7 R5 15 11 wherein R, and R2 are each,
i ndependently, selected from hydrogen, hydroxyl, alkyl

w@boolAG36tar bon at ons, al kenyl, of 2-7 carbon BEDIS2004/016030
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and al kynyl of 2-7 carbon atons, 20 al koxy of 1-6

carbon atons, or halogen; R5, R6, R7, R8, and RO are

each, independently, hydrogen, alkyl of 1-6 carbon

at ons, seakik@Mh Cpr & g \Ff%rré?ﬁ)fheaélmn al@érK/VrﬂMlLatlé%fof% Rs. R7, Rag,
carbon atons, hal ogen, al koxy - carbon at

- CN, @H@e mayi tfel QmoraaﬂEtShlsdtltutqsh\&lﬂyh)ailrdwl -Oif, Womncmﬂmalkyl of

|
o ng TR0 e, BuPtHlos § (R oanen ARESy I of Sndnf Snerein

PCT/ USE@Oehetll G0Bay OBE}, eyt Bl FRg, ﬂg] @, R{y roay 8 optikealiginmono-, di-, or
the al kyl or. al ke RS, R6, R7
R0 my bRt R e Srler G ipR b 27 - effon atoms,

hal ogehalogen, nydmxyialalkmky off 1-61csibaaptoors, Ablogen, -CN, -NOZ, amino,
trlfluo oalkox r bon
wher ei ﬁ '?ngp‘%{feﬂ% camane? MYf d' %ﬂaﬁ@o ‘ng 6 F$§rb°%9§° y per alkyl

R10 rmagrdop, thid, i atyithib yof med @arbodi atomeralylsulfinyl of 1-6 carbon atoms,
tri-su e h I 0

al ken Pﬁ(kl%ulé)%} gf \rMb% n agt%%y ato(?rtﬁﬁ ?lpoxgéé'rpﬁ{)}(ljfgé 5!‘7 carbon atoms,
al koxy atbvlcqrb@ﬁytetr%luﬁarb@rbafgms waberg@ml - CN, NOQ am no,

alvkithl tAEpRAisAf thdt-£ 1643E BRE oRRO BB Ry %bkﬁ%o%'qeﬂoopé phafnaceutically
carbon atons per al kyl group, thio kylthio of 1-6

c &cerntelia a1t thegdoky I gpme remboérmemtscstf@amﬁmwa@ @frformula Il has the
algkyéigret fonyl of 1-6 carbon atons, al koxycarbonyl of

2-7 carbon atons, 10 al kylcarbonyl of 2-7 carbon

atons, or benzoyl; with the proviso that at |east one

of R5 or RO is not hydHrogen; or a pharmaceutically

accept abl e sal td here¢f .2 n sone enbodi nents, the

conpound of for a as the structure: F HOR2 RO

Rl R6

or a pharmaceutically acceptable salt thereof. In some such embodiments, the 5 or 6-
membered heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S is furan,
thiophene, or pyridine or a pharmaceutically acceptable salt thereof. In further
embodiments, Rg, Rg, Ry, Rg, and Rg are each, independently, hydrogen, halogen, -CN,
or alkynyl of 2-7 carbon atoms. In some further embodiments, Rg, R7, and Rg are
hydrogen.

In some embodiments, the compound of formula !l is 3-(3-fluoro-4-

hydroxyphenyl)-7-hydroxy-1-naphthonitrile or a pharmaceutically acceptable salt thereof.
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selected fromO, Nor Sis furan, thiophene, or
pyridine or a pharmaceutically acceptable salt
thereof. In further 20 enbodi nents, R5, R6, R7, RS,

and RO Tag %r@s’%ﬁhmvbﬁ%ﬁpﬁﬂﬁ&nﬁrbﬁdesh%fh%g@rbf tn@@inﬁbgsp mhlbltlng joint
of 2-7 carbon atons. I n sone furthe

eM&BP%@hF?S%%OF freating Qf inRibiting é°'“*rﬂﬁma<9§ esﬁcor]dﬁryster?éthroscoplc or
erdnagibampricsduréh & ongaondldn @ked eradk, aviith t@mprises providing to said

RS AR oS, AR, ot 2. FRBRURISH: Pf 3/ Thgrog-hucrosypheny)-7-
pHudmémaplmmnltyleawceplham\@egwatly abesptabfe, salt thewodf, and an anti-
200d O33R0 PCT/ US2004/ 016030 The present i nventl on
further "provi des nethods of treatin i nhi bit

joi nt $wEPTEnY Be féfetSQ'PﬁerQS’P"“!qné%ttﬁ?\g?”Bf't'ﬁ ﬁhmym@w arthritis,

] Qist&)aﬂi&n’a,gﬁ ss@rmmdmirypdﬂﬂesanh 86106 6PtAE for@goingSanitibidmdnts, the anti-
pr e u%‘%%b owseEHI ngng%aaémgghed&g%?ﬂ](g nﬁé@%égﬁr@% or is a disease

anmdﬁtlln@fanta'hwmlcrmm oin sofme of the foregoing embodiments, the anti-arthritis

%@nt”s fﬁq&%o;él?{ﬁyiﬁ%]ﬁrﬂé{do)y ng% %sulfasalazir]e ¢) methotrexate, d)

rox

a@@éﬁ}w |eé @meﬂw!'ﬁemed? a %2d}h'lﬁtﬁt i9) aaNIAP.ti} 8 PE§AHAP kinase
| nnrﬁlﬂﬁ?j)CgTNIflﬁmﬁ@ﬁcﬁQQ' ng gMhetbARMNY: enﬁﬁ'fr‘e AhbRS H S 1S viag

heumat 0i d art rItIS osteoarthritis
s r?@f?@ywatame ANGisBAMikiter, n) an igwieompdylater, phr egofng IL1 receptor
erdARPoABINbSan 4oy - ar hhri Gigtinageny i s ciséhbiptamhide,  s)

treatln t he SI S nptoms of arthritis or is a
di @%3@ PEPIYBGi fﬁ]ﬁ@orﬂm’t{ Sfheumatic drug. In sone of

the foregoi ng enbodi nents, the anti-arthritis agent

|$s7 ‘?l‘oWB#ﬁlﬂ)ElﬂU%NTl f'ammtory agent, b)
a

SN exat e, auranofin, e)
D peni dhislisventien proyides @£CHmRinatitni dzn anolERP gileative NgaddDplus an anti-

a aﬁg’ﬂs'\@ﬁ r*f'fgtaﬁfe ué@m Qﬂegtﬂﬁ 811 %nhfblt;ﬁpuzgnﬂnv{ AbMBr%r parhc)ula?ly the

vertln enzy
aﬁp@@@ﬁtn(y{ls umfulan Ng[t(gatqum Q;,lrtmjmlonm)‘ rfmqmatond arthritis, osteoarthritis or

I&ﬂhﬂoé&tﬁks & the trdalméRCRPhRAbitid o@n&ﬁg%llﬁmb orPérosion; or
ti ?Bq‘ ‘1@%“2“0% I%ccop olgp am de, 5 S) This
h%ﬁﬁhwm igusltislamape ssconsy PPIC bssrgigabioendess.
ThitwehfidiENEd EPdvides combinations of an ERP selective ligand and an anti-arthritis
agent in which the dosage of either the ERp selective ligand or the -anti-arthritis agent or
both are used in subtherapeutically effective dosages.

As used in accordance with this invention, the term "providing," with respect to
providing a compound or substance covered by this invention, means either directly
administering such a compound or substance, or administering a prodrug, derivative, or
analog which will form the effective amount of the compound or substance within the
body.

As used in accordance with this invention, the term "treatment" means treating a
mammal having or being susceptible to arthritis by providing said mammal an effective
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particularly, the conbination is useful in the
treatnment or inhibition of rheumatoid arthritis,
osteoarthritis or spondyl oarthropathies, or the

g:a%ﬁu'ﬁggfta gﬁ[} sgllglbtwﬁ llgg{h \thh {hg' Epog% ,nhﬂgig 82%& r br%gressmn of

arthﬁﬁlﬁytﬁbmr@l@tln@amgm@allr pﬁh%@ém%’@ﬂtlﬁ his i nvent i on
al S0 pPQVisEeR frBLMAtiRHSs Pﬁ/erﬂBn %%nﬁ%ﬁﬁ%%@uvh 'h&é’h‘a‘dmeans

and an anti-arthritis 25 agent dosage o
eithatdhe binding=affigitydes measuyed IPM I&amwhefﬁ thenl&sefti7B-gpiradidl isi @t more

agRsH 3 %id dRREdAt Bét@eé@ BRq é%a%lc%*b?&r%%%& ?@Ebﬁ is at least about 10
ef fective dosages in accordance wth this

i rfimeast Oreater t’fh@ ttertmdlrmr gﬁﬂhl@d iy ERowint & stéecﬂ%@tphtaanacological test
Priyiediagna nf RN Bl Whdi |@QQ@ Eﬁ b3Sutch laSta dard test is

I nventi on, neans elt her gl rect m n| S er| ng suc
c otigstosed ing for exgreplanidaTis.di Aa@hﬁ'm%@f@lﬂs 8§ (2002) é?ﬁ B8 mcorporated

deyyi r¥1%Fén¥§ herern ipls an@étp it wyr@fbrrdu thht the Eﬁb fslauect%fnggﬁdwnfhave a
anount of he co ound” or substance within the

dy
Asb"li’éf@daff"ﬁtyé% ERPdBRId® ahieast abRYLLD; tiasraTpalfr, them ds bidipg affinity to
" LA TR More F%?éaaédttﬁawel EFp %Iecth m\HaUQa‘Bfndmﬁ'aﬂﬁhty to ERB

suscepti bl e rthritis rovi sai d

ftl"@c'ﬁ iaj deast @bgyh @)M?‘i@% tP@T}tQJ@Q'@(]M/ finy3do ERoltiif further
of pr&reFEtPinathe Eh? \Bebtivl AGhdé bdh- &t&%tr%d’&%oﬁfmammotrophlc

i nhi biting onse progr essi on he arthrit
er adi c&%i ‘H;@d an taﬁ?qr@@@e Vﬂ‘f‘ "b'ﬁl'{“{e&f'?rhéhﬁt F?émalf‘PFrPIefqt@Ph'Asmea"S

US6ducing a8% Qfdigareeinvivkeh utéa.hé wa N enstartdéed t;fhtan%acEBé.cal test

o B, eF Rt FRER cooph oF s, oespe DT Pt piebad for
notnaximail? efﬁcab}@ﬂm ddsé of d7[de§tfa<aroerot l1b&te%@lb41'$%tlaﬂ?! in the same
ER3 te| at | east abou [
Koo, 1 SeH PSRRI 65T FRelPtey (o Tderamile, Hpsh A ot ol
pl’lindmmloggl‘m@mo e4s1t72 -407 D d2eNR) e incorabrategla byl rreferdniae herein in its
b'Jr‘\q}eﬂg 1t 3 6rbiré rE(‘j tfh@ |rﬁf%s§ﬂﬂ~§6rérln§t{§{&hﬁnliﬁBﬁﬂ%@'ﬁ%n about 25%

|sc r exanpl e

a|of thagptésfeé\feggor@ptre@goq)d more-prefarred tﬁetdp?,@p@la%m vgg; uterine weight
I 64l be IESE AN ot 1(7% ot ﬂhaﬁéﬁsbfv@& Yor dstradi®l. M i8Tn®Jst pdferidatihat the

RPHSRICERR Seie Loart] i 20f ncisgi wobUe i gelont sigifcantly
grceatperedtdwanaldoatrdmtmtl uagjeaéuﬁldﬂlmerottdbhnct‘a\%ﬁwtyl {e.d. yeABIER In the
el ect|

DI RO dhe PRry R el onti® PR sPlestyp JB3rgy S consiceres

t ltmt gmceeﬁserwéthaﬂerlmd svelght dignificaitly | dohipgredowifRaucH ta eantrol  of

f L{Itérgf@hloogcﬁw i tﬁgc ﬁ%&nc%h&eﬁ&%u%ﬁh%g}hbﬁok |§I§&dth£r’? 0.05 (i.e., p

non- Manmot
ac‘cQ)Q@ance Wi t h th| s invention, the term

" non- utagrRkd MPAtcErdaftRaMth this invention, the term "non-mammotrophic” means
having activity that is <10% as efficacious as 17beta-estradiol at facilitating the
development of lobular-alveolar end buds as assessed by histological examination.
Examples of such determination by histological examination are well known in the art.
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a maximally efficacious dose of 1713-estradiol or
17a-ethinyl -173-estradiol in the sane procedure. Such
a standard test is disclosed in, for exanple, Harris,

H. de, fo%fexémme Heﬁnmw e%m%ﬂéﬁ’%u&&) 14’4?@ -5} 7. 12492@@83), Mulac-

|nco orate r ef erence I n %
| tlerieevisy & e‘?tr%d Pr ‘?ﬁatNaE'hécq% @Péa%@ {19) REF4- %Pt—?r {2@3); Bocchinfuso,
wel gt ewidl| mobmgy haa (8)b a82-2&M0 (zdozt haid alse; vBG., et al,

{,\gltrox{?j:@%u?%'e gz n% % |i%o%flfr ragl'(mj L glﬁlch H Oﬁr{clo%r ?%cfs gy rer}erence

erei@bsferenhrdtyf or estradiol. It is nost preferred that
the nog-ydbg rrPEéc‘aRﬁh&a Hﬁ? i'n%}{t b¥ hd 't&ﬁl”'gn%nltﬂntl@ gent" means

i ncrease wet uterine welg i cant onpar €
Wi NHCONROYRA. ragent ﬁ%ﬁ“qs?n%wa'P@ 'SO'FseLH' &t H?Qt'ﬁﬁi‘?ir hipitinp \the igns or

( esy@hptovieltf aheritis ot B dc{'@a?@m@&fﬁr@ﬁntlmﬁum&% dalﬁgi‘mRD
non-.ut er o

i nventi_Q hj c S
o ConErdari A AR Sdenls BAe: fuliare FRITHES JRPgiIBanG. Thess
siagents |aoaae1mbycomm1aalercbvaﬂable euzn ba peepatadads debcribed further below.
ut er ot r,ophi
a corrpafl Sogteﬁ)ﬁa %ﬁsﬁsﬁflahfna{ogfﬁc%g% E&%%%réoﬁ%@oag,)de§ﬁ&hasone
used in accor@diseee:wi th this invention, the term
" non- mpyMot §RbAISZzinegTEaNs 30 havi ng acti vi ty that is
<10% as, effi c&m ous as 1l7beta-estradi ol at
faci i €hti nGeREe*afayel opment of | obul ar - al veol ar end
buds ag) assawaedinpy hi st ol ogi cal exam nati on.
Exanpl of ¢ . rmination by histol ogical
exam ngil onDirléé'%'\I/l/éejrﬁ'l 8known inthe art. -9 WO
2004/ 103365CP&T? iUgEbieos) sadei3@lecsde or otecoxtxanpl e
Harrisg) H ANSAFP“_fs &lchas @fb@@lﬁ& Ilmt'd?&y n;ﬁéﬁe"nobr 6}?0%‘1:&4}249
(2003) .. Mul ac- Jericevic, B.,
Acad. 8i.,lefpemider) 9744- 9749 (2003) Bocch| nf uso

WP., et al P38 FASa@iabé Mhbdors, 1stith 8& 82%269?@1%06&%2)3 6,541,477

and Lewi S, xi col ogi cal

46-53 (2001§" “qé%@ H%@‘W“&?ﬂ grehery P‘i%‘?%’f‘s W Srentce),

ref erefjce BNFeirdibitorsnsudhsaseTMI-005t (discidsediBedS i61225,311, which is
agﬁ?r ?g?fﬁ” rglg/ tmo?ﬂo,lréwoe rbﬁ( %}erekpegml)glﬁn d04838 rgtglsclo&ed in US
subst ance V\ﬁnD&(h5803 WA isl henaby ringatriorajecd by i nefeirdrice], rigfliximab, or
the signs ogntaseyégpt.oms of arthritis or is a disease

modi fyi ng antirheumatic drug (DMARD). Preferred

anti - akt hri {18 ceyering epzyeredin 't°E§ut are not linited to

.the fgl | owngy aﬁ[é@ﬁgts 10 agents are either

connerC|aII avai | abl e, or can be prepared as

descri B8d f&F‘E%@P'bMFOW a) steroidal anti

I nf | anApt or yhna@emodulatokss hsks 126 €ATI-3PI OB  5,362,718), rapamune,

dexanet hasone
cyclosporine, fludarabine, or leflunomide;

0) IL1 receptor antagonists, such as anakinra;
p) antibiotics, such as minocycline;
Q) statins, such as simvastatin;

-10-



or cortisone; b) sulfasal azine; c¢) nethotrexate; 15

d) auranofin; e) D penicillamne; f) COX-2 inhibitors,
waeamh/i1as6T el ecoxi b or rofecoxib; g) NSAIDs, suptm/as2004/016030

et odol ac, ibuprofen, naproxen, or piroxicam h)

| efunom de; 20 i) P38 MAP kinase inhibitors, such as

SCl O 469 (disclosed in US 6,541,477 and US 6, 410, 540,

whi ch are h RgAiRor at ed by reference); j) TNFa
i nhi bi tors WCE’?KO%) TM -005 (disclosed in US

6,225, 811, Werewchigodaurs @by i ncorporated by
referegce), cm@h,sbamsss (disclosed in US 6,080, 580,

whi ch i s hereb orated by reference o

0 11 xreleddiereingiig (B ah A PRIBEiN} PDRTERYRRE fbiors” (alo
5 enaywe ab asizskarighibitdrg) i¥/lintéhda tte @aan dgents thatNhikildt the release of

|nht§b|tors ors, such as CCl-779 (US

'%e.g‘fu'("} ﬁiptjé%ﬁ@me"ﬁy@eafbré“ "ospori ne, fludarabine,
or | ef Asnged degreio,) thelLterm ¥ @antagntistgb meahs ,agents (thatsblock cell

SOl BVl e 25D Bl Ponicoz)
PChe @Mammmﬁfect of higeking [ﬂ'ii@grpmﬁla;bd)eee)jescribed [Lin and Castro,
10 hﬂfrr%ﬁty @B'irﬁgnoﬂw"“dﬂ‘é‘mlcgf B|otlc)gly(lcf‘| O} 4TR35S ({90 |H§d?'ﬂorated herein by

herein, the term"Interl in-1(3 convertl ng enzyne
|ﬁPfP{ﬁ"F‘b\”éﬁse(‘HP§(b 5 known as caspase-1 inhibitors) is

i nt endad Jsed Hersh, a&s&tnﬁ 'Nhéléar' faltbbkdpphh® (NElE)anss st recognized
active Interl eukin- roma proenzyme form  As

h&P&ANRY qf r?etr'“l"@Fﬁ*Ht"“"%/r‘_‘?&Z’ré'i‘ﬂt éi’!féfﬁ iegley ro F‘ré'&r'?é"pég%twg éh‘i Wﬁ?mmat'on
blcasdadsel |

15 As used herein, the term "Interleukin-1 (IL-1) receptor antagonists" denotes
agents that bind the IL-1 receptor but do not elicit the same proinflammatory response.
Their effect at blunting inflammation has been described [Arend et. al. Annual Review of
immunology 16:27-55 (1998), incorporated herein by reference in its entirety].

Preferred ERB selective ligands include those of formula | having the structure:

20

R2a ¥

T

"/
R

wherein

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

25 with hydroxyl, -CN, halogen, trifluoroalkyl of 1-6 carbon atoms, trifluoroalkoxy of
1-6 carbon atoms, -CORs, -CO;Rs5, -NO,, CONRsRg, NRsRg or N(Rg)CORg;

Ry 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, alkynyl of 2-7

-11 -
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been described [Lin and Castro, 10 Current Opinion in
Chem cal Biology 2: 453-457 (1998), incorporated
herein by reference inits entirety]. As used herein,

the tegfn, rN‘éFo'n%afnﬂE&SéI%ﬂ okm%rt%n%n@)or trh@érohlk@xy of 1-6 carbon

recogni zed neaning o transcription factor
pl ays &Ry wherel thy aﬁ%&éhja!h PRl mﬁﬁt'%énﬁfﬁtqpaﬂ"a"y substituted
cascadeth h9drbgyl, USR] hBiege, friflublogikyl &f M6’ daba atemk thfiubroalkoxy of

(IL-1) tor ant ni . 0 gepts t ind

the 1L E R sE0RICh T BEROORRAEOTHIR: of Ny CORS

PrrYj, Bihd RETERE @adh, rrﬂgmﬂsmy, hy“ahsyeh anyi 6fC1-6 aarbbr Hidins Ngkenyl of 2-7
i nfl ammati on has been described [Arend et. al. Annual

Revi ewc#ibon piemsnalkisy\of 267 carbagatome dglogen. ke laf egrbon atoms,
her ei n triaiordoglk{ lof MBEcaktidni didins BF trifi@drydIkoxioe i 8 Jafsbnitims; wherein

sel ectiwve |i nds i ncl ude those of . .fornula.l
el eCt el SRS AR S oleh93 o S Rl Bl by, .
wher ei halogen, itrifluelolikyl\of 1€ caPron at@and) dnifluatoalkexy ofties earhon atoms, -

t he al I&%ﬁll S@)hﬁtNol %deﬂh ?ﬁu%%/%rsﬁﬂ%)ltdd#t ed 25 with

hydr oxyl, al ogen, 1-6 carbon
atRyRg arele[abmondm:lehdbcﬂy d)lﬁ/drihgﬁ aikybofn1-at canmon atGioR@r aryl of 6-10
- CO2R5, N02 CONR5R6, NR5R6 or N(R5) COR6; R2 and R2a

are eat‘fﬂr of Al98Sendent Iy, hydrogen, hydroxyl, hal ogen,
aI)(wIO:SforlNl@7 carbon atons, al koxy of 1-4 carbon

at ons | ken 0] carbon at o aI k
T Bhel ol B carbon atore, (Ll of ZiaRs. 00y or
trifluesOmskyl of 1-6 carbon atons, or trifluoroal koxy

|‘1<%r€’y?'?’?acg&[38' cgg'ﬁabl a‘?{tﬁér fthe al kyl, alkenyl, or

y noretl ar'e ionar ysubstltuted vvlth
hydr oxyhe prmatlhlalaogeﬁe of eanmpavodoall fegiulal isldécdlzadbio S Patent

at QY pReatibh SN 16250830 MO @F/050095), which is hereby incorporated by reference
in its entirety.

Phammaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric, sulfuric,
methanesulfonic, napthalenesulfonic, benzenesulfonic, toluenesulfo'nic, camphorsulfonic,
and similarly known acceptable aids when a compound of this invention contains a basic
moiety. Saits may also be formed from organic and inorganic bases, such as alkali
metal salts (for example, sodium, lithium, or potassium) alkaline earth metal salts,
ammonium salts, alkylammonium salts containing 1-6 carbon atoms or dialkylammonium
salts containing 1-6 carbon atoms in each alkyl group, and trialkylammonium salts
containing 1-6 carbon atoms in each alkyl group, when a compound of this invention
contains an acidic moiety.

The terms alkyl, alkenyl, and alkyny! 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

-12-



1-6 carbon atons, -COR5, -CO2R5, -NO2, CONR5R6, NR5R6
or N(R5)COR6; 5 R3, and R3a are each, independently,
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carbon atons, al kynyl of 2-7 carbon atons, hal ogen,
al koxy of 1-4 carbon atons, trifluoroalkyl of 1-6
carbon atons, or trifluoroal koxy of 1-6 carbon atons;

M&B&Itﬁed tth@y ‘Nzﬁy rcﬁlgk&nmono-o rdl-altrKYJFYrgermB‘sﬁ&t’egsE?a\'n?ples for a

opt 1 onal substitfute dr oxf¥ CN
t rhafqgsar%&swyrmomclfd% tREen V'QY'on% uorq |‘¢"Pylxof'35ﬂ'fk'65&/ vigw!, 2.2-
1- cﬁflu@o’:lfvb@n 16, Elmiluorovrﬂrﬁ CORbrom&0atitine, -1NOQiflu6iONERD &S, 1-fluoro-2-

NR5R6 d d
R ol B P il i 53 "ol B BAGEN b ges bromine,
cahloife, AR, aXdllédere, The ©fm NR{ mddhs lpﬁerlryydr By, dF by{aphthyl

losbiaed B SinBlgEhue e e e A RS oo

saiytazbleer e\mdazol‘éhetrrazeearchmloan arathiolee Bbxazolepooxedsiepf thiazole,

éfbéégsréi ?%ﬁ%/ 8@%%8' Bxéf%}zggaﬂfagaﬁqoép %%étﬁig%le’ Netl¥ole, pyran,

| rmaelp@mfl@q;lrgypwrgﬁ@m%mgrgznne wrigzine, @f@gqnee:txythlag@e or oxadiazine. [t

Phamdrcsbfetred@inbytha hee R At ﬂng%@lf&rgn Qmapﬂéﬂefd?&m%ef rom
aci d

or gani ¢ nd i no acet
pr gp| oﬁ? e ‘Foﬁlﬂof-'@% Qi‘?quu@ i Qﬁﬁgrr@tﬁgﬁg iSi i gnd that X is O and R4
f USBdieRyl éfat 8i é‘e)rbonrfﬁtloﬁ‘l@I thlcﬁqg%hbrfally rRbdtfuted With ahydfoxyl, -CN,

hydr och drob
Rt oot SR B o el 1 ion coms, COR, -

betzARye sND$,0TONRsRQ | NRER:S o f N(‘Rs()CORg’irT'phorml fpalmblﬁlarly preferred
and simlarly known acceptabl e aids wh a compou

RE R A e S R SR S A AVEES
al azdxazd|Broreda piiapmacsugedlly acapthbieyal gRfdof. bases, such

o pot S ERPY AT dobaRbn HBIR T SFE. o TaghbR linpeving the

sadtrustureal kyl ammoni um salts contai ning 1-6 carbon atons
or dial kyl anmmoni um salts containing 1-6 carbon atons
in each al kyl group, and trial kyl anmoni um salts
containing 1-6 carbon atons in each al kyl group, when
a conmpound of thi S?é nvenf:l on 30 contains an acidic
noiety. The tes a )Q al kenyl , and al kynyl include
bot h branched and @ai/ght chain noieties. Exanples

i ncl ude rmet hyl e yl, pjopyl, butyl, F?fasopropyl,
sec-butyl, ter Tout acetyl ene,

1-nmet hyl vinyl, and
noi eties are -12

wherein
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vinyl, 1-fluoro vinyl, 1,2-difluoro vinyl, 2,2-
di fluorovinyl, 1,2, 2-trifluorovinyl, 1,2-dibrono
ethane, 1,2 difluoro ethane, 1-fluoro-2- brono et hane,

CRRCERy R(;Fa%g:’:e%@’??’mdéﬂéqdérm? hydken, TRRIrET, MBIKYRLP 9B carbon atoms,

i ncl udes "brom ne, 5 | orine, fluorine, and i.odine.

The t e@afeny pf 2rfe%ﬁﬁ§0fp¢f@fnyl alkymylnﬁﬁlﬂ hzyrbon atomz . allspiytdiyite carbon
Pr ef er efhsorhagaher ed heterocyclic rings incl ude

furan, thiophene %erole |soprroe pyrazo

| RelReoRe. R AN ReI 42 eash, fidspencetivapyiraees! alkg'ocstaz%r:%rbon atoms,
oxazol gikehjllofZS! c%rbon'a%?ﬁsh 'afﬂ?rﬂ)l 6D- ‘?’é%bﬁ‘éﬁ)'ﬂf‘s hél%é’i‘wz Qlﬂoxy of 1-6

oxatrlazole di oxazol e, razol e,
pyri di §8POR\AeTER 7 e, C'ﬂ9r FrWF%I'PWSthV'p)PF‘%@ﬂ'%' of ¥ r@z?‘?ﬁ%o" atoms,
oxazi n@herﬁ%aéﬂ‘laﬂbﬂ@rm@ﬁb@é'cﬁdleaidck}tﬂlc fidg havihd 3 64 @eteroatoms

referr t t het.er0 cllcrln [ S furanp
i opheneeto fop 0y 8 S e 2 abakeh! BPRf shifeae, Rr. Ro
it is pregendyask ddliahalll sUBstﬁJtecﬂWi% hydxyX -CR, Raléged, fluoroalky! of
is al kenyl of 2-3 carbon atons, which is optlonally

subst i t'th e’1PM @tﬁmﬁytaﬂt@k%lkoxy @\ﬂ -6 CHEHOB@&E”S -NO,, or phenyl; wherein

trifl uaieogieayl méléty bf & lgagnRglthnBr, Riglhay bbgthignort, di-, or
1-6 carbon atons, co?z NP, 'CONRSR6.  NRBRE
or N( Ry eRBtuiecwighep foofhiaecubsiitieptspingensndently sslected from alkyl of

E‘TT’?OdIf leEB’léarb%mﬁoﬁ@ raneapichf of7 EQBdRIAtamS, Hafogen, hydroxyl, alkoxy of 1-6
2-(3 uor o

benzox &3¢ |on @toﬁg%ﬁxﬁﬁg‘?’ﬁﬁﬁeﬂ'&%h Q}l\gccé’ﬁ’(oﬁkﬁ“@“% &yglkylamino

t her eofof 1 %Fboﬁr&f)ﬁyﬁéﬁ &3l %h&ﬁi afib) \éﬁ(ylkﬁlcgaﬁ'dﬁG dafbon atoms,
thoseo i ng écitruture

F
HO \ A/ @ ylﬁélﬁn ofol_ﬂ 6R ar n Rgtomﬂ Wf%r?yll] of131 @\Dcarbon atoms,
2004/ 1a&85maPaciyl LBZBOM&(BﬂcﬁmOaﬁms, alkylcarbonyl of 2-7 carbon atoms, or

benzoyl;
with the proviso that at least one of Rg or Rg is not hydrogen;

or a pharmaceutically acceptable salt thereof.

Pharmaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric, sulfuric,
methanesulfonic, napthalenesulfonic, benzenesulfonic, toluenesulfonic, camphorsulfonic,
and similarly known acceptable aids when a compound of this invention contains a basic
moiety. Salts may also be formed from organic and inorganic bases, such as alkali
metal salts (for example, sodium, lithium, or potassium) alkaline earth metal salts,
ammonium salts, alkylammonium salts containing 1-6 carbon atoms or dialkylammonium
salts containing 1-6 carbon atoms in each alkyl group, and trialkylammonium salts
containing 1-6 carbon atoms in each alkyl group, when a compound of this invention
contains an acidic moiety.
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Rl and R2 are each, independently, hydrogen, hydroxyl,
al kyl of 1-6 carbon atons, al kenyl of 2-7 carbon

wa@t@nnao3zed kynyl of 2-7 carbon atons, al koxy of PAF/6S2004/016030
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20

carbon atonms or halogen; R5, R6, R7, R8, and RO are
each, independently, hydrogen, alkyl of 1-6 carbon
atons, 5 alkenyl of 2-7 carbon atons, alkynyl of 2-7

car bon Qém'rs %\ﬁ*ug&?glkerﬁ'll F{EP&M ‘Bgthlbr ch &f P@Qtréﬁéﬂ'ﬁag moieties.

or omet Ry

at%ﬁmpleSpwéthiﬂ metByl, @ih¥, R5PPY- WWWV?;@?@PWWWWWWI allyl,
hapinB@y lviry® arhdhﬁé ﬁKéJaWh@‘n‘ alkijleér%mteﬂ rﬁé.@ﬁasoare ISubdtitutsd, they may

Wg%lgagl? %ngeng; t; tri- o?)rtqeéswgw g}e@ﬁ%‘ggﬂpga{%‘f %?Qq;?n sUbsthuent include
hytdbrosag | viny, @Nluoha{/lmg eh2-difluorb| virgt, @8- tifhiorafinyl, 01,2, 2-ifluorovinyl, 1,2-

@8&10 %¥h% % Enh%@%ﬁ%ﬁé kg Q%eny eﬁr@%"??{;F%F%E@szﬁé?F& and
R#he &, TIIRQterrmhalEﬂéh lmil}delsebromhe chlatiney floapine - anddodine. or
t
| L'Cle;:%géefyn%ou%%d P\ggﬁ)gﬁUﬁ%ﬁogEL FI %sf p’n%&:ﬁ% l‘*Srm'ns’thlophene pyrrole,
atieapyrrola) iysgnple, dmidazote, @@zwendl@t%mxathlaleo@emzohydxamlyl thiazole,

alll‘&?ﬁéfzo@cm %Xghlaz%%r RQEzaAL BXriazofeNdioxd¥ele, oREthBSle tetrazole pyran,
%Qan1no of 1-6 carbon atomns, di al ky am no 15 of 1-6

Re- RYEFRZINg eRYriAIdNG. PYRETH tr'acZWFOOXaé'PRWX?Wi'aé'“SfOFPXBd'aZ'”e It
cas hore pléi@ffsd thaathkyiéﬁmlcildhayihg ©ffurdn GhIG;ﬂfehé Ior @by adifke.

al kyl s t 0 rbo

2.7 CarHBo rﬁ)r%fl)tara? n an$ kl&?aggg d% ﬁds ?f fgr lfa g%o@ scn?éq,ﬂg%s Patent
orAppb@ﬂzrmy‘»NﬂOWﬁN@ %0@6@6“&1‘5) twiicth imberelyaigtorparated by Rerence.
or RO i

accept zapg?fgr?ida E’g%g’(f);m%%ﬁgr n%té‘gﬁ?ﬁﬁ@ﬁ'# g@%@ﬁ%{abl e
salts can be forned from organi c and inorganic acids,
for exanple, acetic, propionic, lactic, citric,
tartaric, succinic, fymaric, maleic, nalonic,
mandel i c, malic, phth i Rg hydrochlorlc hydr obr om c,
phosphoric, nitHQ uric, nethanesulfonic,

napt hal enesul f oni c)benrz nesulfonic, qQIuenesquonlc
canmphor sul f oni & imlarly kno accept abl e

ai ds when a conpou S i [ ontains a
basic noiety. Salts om organi c
and i norgani c bases, su salts (for
exanpl e, sodi um I|th|un1 orl pot asgdi um\ alkal i ne earth
metal salts, ammonium salts, d&mﬁhQJ Galts
contai ning 1-6 carbon atons or [ialRgyl a fum salts
containing 1-6 carbon atons in Kach al kyl group, and
trial kyl ammoni um salts 30 containing 1-6 carbon atons
in each al kyl group, when a coqpound of this invention
contains an acidic noiety.

or a pharmaceutically acceptable salt thereof.

More preferred compounds of formula I, are those having the structure of lla,
and:

wherein the 5 or 6-membered heterocyclic ring having 1 to 4 heteroatoms selected from
O, N or S is furan, thiophene, or pyridine or a pharmaceutically accéptable salt thereof.
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butyl, isopropyl, sec-butyl, tert-butyl, vinyl, allyl,
1-nmethyl vinyl, and the Iike. Wen al kyl or al kenyl
noi eties are substituted, they may typically be

mono-, wlirs prdérted %md?;%ﬁ%‘giswr%b’lgqg m%Mo@é if Wthlicﬂ the 5 or 6-

halogen substituent I nc bronmo vi nyl
vimgmberad beteroeycliefirg Raving| 1 toA heterpatpme seloetag rrom O, Nor §'s furan,

1,tRiophdnk] r py@iaiay: 4l Rs, Rg2R,, RDBANR, @184, indepbndently, hydrogen,
di fluoro et hane, 1-fluoro-2-bronmo et hane, CF2CF3,
CHROEOGREN, o AKYPY 0f |2-K §arbam @tamsy; of 1faPhsaAcautieally @egeptable salt

bripsreste, chlorine, fluorine, and iodine. Preferred 5-6
nmenber het erocyclic rin i ncl ude fura t hi.ophe

pyr 1 ol 81ore Piefagtep gmaoungs ShpgnU 1a g DU these; B cA the 5 or 6-
dirmémimdred he‘le:rat)rcimhmg havigxiapal leteroatame Isel_;actb&fra‘nm‘b,e\l or 4@ furan,
[ 0 u _

o HERHRP NG DR R ple Bl 8t cBon, halogen. -CN., o
p\etkydy zif 12€7, capyasn atochisnand Ry,rRyz iane Rgtaré aydrogen; ok aziharnaceutically
oxathlqé gg oxadi azine. It is nore preferred that
t FECHRR E‘FrF%f ring is furan, thiophene, or

pyri di meond Ipertupmlapapraterredl embddlu&et afie conpaumdds fodmula 1l is 3-(3-

18 }:gﬁﬁéﬁg@t %%%8@7&%&;; a;\%&?nfnﬁ?ﬂg oS 2 gﬁé’r’%lac&&utcélﬁﬁac?%table salt

|ﬁ@6¢¢orated by reference. 15 Preferred conpounds of

f or rml QVHe'n a'ﬂﬁﬁw|§t8€§ ?orhl?é’iré&m&ﬁ}%r $hfitloh Wf & paﬁlcagr dif%3sE%tate or
pharmaceutically

a@é‘é’b‘{eéblt ds é%?F’?rSHOH% rt%%f the mﬁfreetWﬁr advans é&?ycmoqma@d"aﬁ upon the

f CHaFﬂd:hlar kbmpaung dtili£se theakiodg of hﬂm&ﬁé’u‘dﬁdmftﬁb @bnditlod, and severity
rocyclic r

haV rﬁ% %rtﬁ% C%,ncﬂé){‘ Z’Fggttrgﬁ@gs%ﬁ \ggp %Sdt%t S VgHous physical fancgors related to

the individual being treated. Effective administration of the ERp selective ligand may be
given at an oral dose of from about 0.1 mg/day to about 1,000 mg/day. Preferably,
administration will be from about 10 mg/day to about 600 mg/day, more preferably from
about 50 mg/day to about 600 mg/day, in a single dose or in two or more divided doses.
The projected daily dosages are expected to vary with route of administration. Dosages
of the anti-arthritis agents will vary by the selection of the agent and route of
administration. In general, the initial dosage will be the commercially available dosage
and route of administration, for those agents that are commercially available. Agents not
commercially available will be administered in accordance with dosages and routes of
administration described in the literature. ,

Such doses may be administered in any manner useful in directing the active
compounds herein to the recipient's bloodstream, including orally, via implants,
parentally (including intravenous, intraperitoneal, intraarticularly and subcutaneous
injections), rectally, intranasally, topically, ocularly (via eye drops), vaginally, and
transdermally.
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conmpounds of fornula Ila include those in which the 5
or 6 nenbered heterocyclic ring having 1 to 4
het eroatons selected fromO, N or Sis furan,

thi Oph@ﬂﬂefo% QtYd'ansdb&ﬁalraﬁd‘qhg%cu?'coﬁgour%% Cﬂliarﬂqs RAvedtiéh may

each
al RJRYsE By eanyentiapalisnsad BFekionss. '%p'tgﬂmtﬁé!e@uﬁa%alpf ypuccal forms,

aqremdsaidzengayl dnd Sral iidd0kuspehsienspbeidiitionsl CHppGEN@fay contain
of fornul a al so inc

| t.h i.n which the 5 -
BB e RS Cramsobrdl MGG Tler ethe: digle el o the
s gdhemaedutfcaltymabeeptdbler st8rches f(e;ganqrn phiatmp be rtapiocar starch), sugars,

PY fféiap € sw%??mrgtp aggwﬁr epoﬁla&]a ﬁiﬁ&%g d em(/‘hy as crystalllne and

hyd
a%/r@l{rqégr?/gmujnmllulmes gwgs pgglagrpse gwyare@g elgsefid tabet formulatlons may be
phﬁédéa@ﬁuédv@ﬁﬁdnm c&ﬁbr@&fiﬁpmpb%nﬁﬁhén Bh&l"yeéfgnulétf?on%&hods and

particul arl referre e co
f(HIPﬁ?I thrma%/eéj?%all( §cceptab?e d?uents blndmg agentsml)ubncants disintegrants,

f |sudface- adaifyingdxagerte nincluding hyutfactaiyts)] -suapdridingnoit stabitiziog agents,
dr? Li’%’lrm§t é&u 8‘ fn?‘ edx?f%%q%eé ?rkﬂ s?ea?a% tsieahpgé ? qglc s\/\p%m lauryl sulfate,

paniciocystakinelrellolpse @tlm(meihylcellgloaﬁ saeigor poanWpyrrohdone gelatin,
U@gﬁﬁlété&d atcgaé g{;ﬂ? )%Hh%ﬁtddfr? SHRAY it TR dRpYex sﬂma{tege calcium

dependi ng upon t particul ar, conpound utilized
rrt?@@oaﬁtea@hﬁ?'ﬁ? s H9XiN: o'%ﬁ‘croﬁ?reSQfB'FﬂHl @'F%Jﬁumamsemr@d%wm sulfate,

t hadgi@ef ka6ln, trﬁw;nm@ndoduurﬁrbhbmua,gtatd be %darcr%s éMEﬂ bowafered sugar.
Ol‘ s rel ate

t
| PR St e aeb e p R EEE ROBME e PREYS SR mocing
t regelRR Bepressnialiee Iexgapiels whypulfece modifying adgeats ioclade, dos @re not

f
0 Iln'ptEQ'fBb%BQérBQr #@é%gbl?rgﬁ&wﬁp? 1%%‘9? S %é/ cetoitéaarl alcohol,
@aaﬁcr%olab@u*@'fymowwg/ %P&tgﬂan RSLaES, p?‘@?'é@'a%'!oynfq“@i’fﬁe phosphates,

ab&tjlbnﬁ@od@]ﬂﬂaiété OmQQtQBéhnﬁ%nﬂT&érﬁiaéﬂicaten éhds tr%aﬁmam@ Oral

d 6grg&1 |\<I)\gsr Eérglgo FSé%t gllqu Bta(}d(ﬂrg? dg\ha¥ Rr F"Bﬁlré egltrr?u?atlons toy alter the
acibsorptdn' af itten actbesegpeund(b). t Mheaotal famiufatiort Irﬁayaglemc’»)nsst of

\émcér%l‘nﬁﬁlfﬁ%r}/ngt M‘let Qc%ilg %g@g& én(mn O\Il%(érhgr %gﬁlgf juéllog é; |mr‘g| L%oroprlate
t W@lwﬂjmpmwlﬁﬂ&e@e&m@bd e dosage 25 and route of
adm ni $f EGhé Cibesfithay Bé’%@su%ﬁ%%%dmﬁ’éter%@ cSrﬂHb”[FnHQ 'dﬁ‘éétly to the

avai |l abl e. Agents not commercially available wil
adivaYS P dhedam pf afaessdhnce wit h dosages and rout es of

adm ni ghe aiomaurﬁh&ssfr thbsedwerﬂloh haay latsaraé laﬁﬁums‘fél'@@ piWauy or
i eadmng L0 any manner. u et in direct ng

tH traggmoo%ally oluti ons or suspensions of these active compounds asa fre base or
pharmacologically acceptable salt can be prepared in water suitably mixed with a
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in
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.
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conmpounds herein to the recipient's bl oodstream
including orally, via inplants, 30 parentally

w@ 2oval1omshg | ntravenous, intraperitoneal, PCT/US2004/016030
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intraarticularly and subcut aneous injections),
rectally, intranasally, topically, ocularly (via eye
droops), vaginally, and transdermally. -16 . WO

2004/ 1Q§§%am&f§%p%ﬁg%ﬁm fder lﬁjlectgl% rUéleQﬁél&Hésstenle aqueous

cont al ni ng the active conpoun S his invention
co’*ﬁb‘F'?ﬂsSeOFaﬁ'yp%”ﬁiﬁ'\‘ﬁeﬁ'ﬂq Sieslel Bpwﬁé?é%f%rta? ekt PREranees| QfSP‘ﬁ@t'O" of
t adpdrind |ﬁjectéﬂ§3b|lhﬁ9c§hs ob Ui petbiohNrNABI cades XRE RBmM MREBAIgeSe and must

ek ElTp 119 M T a3 RS ES 8610 R bl 0T DR ronaiions
i reémanffiattuey andastatage antl Inug e presgoied sagainbtehd contaminating action of
phﬁ&r@%@n‘ﬁghg S%ul,ohz%sa&tﬁ?e% h?ur%‘ af@@a?rlérecaﬁ Ibe%oafor\fent or dispersion

t arch ars arti

S\M%Pwalalg@ﬁpsexwm&a&ﬂ eiBanof;nelyek(e-as @yserpd, propylene glycol
crangliglid pePetRyiéhe di dlpcsn) C&théb‘ié Alxturéxh&ebi, grhme@asablﬁalowr s,

gel ati | et for afions ma
O B s St 5 i b el THL A 0% TR B 00
dry m:hmlmdllaﬁdnmmstfm‘bhmdsrowd'le surfiate ok thehtsodyeane Lthée dradel Yinings of

aco%gﬁ; %gneg uLc ygsepltﬁglggé%e%ggttésués l%dcﬁ ?Qrtrﬁ'nfstratlons may be

disi agen
smefr@dtoahv%r)g tthqus@ntj¢Qﬁrg)ogndsSpabharﬁnz¢m@caﬂg @nteptable salts thereof,

i ng |0H9f\sr‘9nea|*ﬁHtf05}ﬁ§ phicAtd, %Qsﬂeﬁsnoﬁ'@g&@tﬁinb'r@n%tsﬁé‘ﬁd%ﬁ@nes (rectal and
stearic acid, talc, sodiumlauryl sul

V@F'Bé?yst al line cellulose, car boxymet hyI cel | ul ose
cal Ci UMrane@édriai Wthtd’aOd)n dﬁaye beg%b@ﬁrﬁpﬂshedahrﬁbtﬁﬂhc tcivde of a

o e Parc oo bR Py o SR i ert o the actve

S u:@mosmd dombn ttotic taliteeakign,uand lat!xyfshaelserycdl tbe uagent for systemic
S lQbE@rb n itts tﬂ\@ﬂi&gﬁﬁrea AL C‘q@ sklﬁa"ffﬂé EQ’I’ er rﬁ%ﬁbkﬁ%ny number of forms

l'oride, talc es and
Prsé'F'é?? @@agﬁrwgcﬂ‘ﬁt'ﬁﬁ@fﬁfﬂﬁsﬁ %ﬁ%rﬁ“ﬁ qcﬁllé?'\(ﬁjée"r'ﬁﬁi drie creams and

a%tmlémt@ﬂhé?y Sé”vfsa&!% HHDJQJ Bly bélﬁlsolﬁgéﬂt‘i@@onmélﬂféﬁm&bil -WEwater or
exa es S Ce no agents i
SRR Don thastegcroRbanaet o shsoHE, pardhen, Pl by Sdypleum or
Caiydnophnlcspeemteatre;ontaﬂﬁr@the active adgrexhent may(a(sbdmaal:litaigml A variety of
. . . Cdol . sil ]

'Hggz(llﬁéav%/ H%&cg\ggﬁ%lt gég P?éé%@nre&g%eren{h oa %9%/ Ingtﬁ%%g% E\?J {h(éotﬂood stream
el Asuf SEMiermanbsi Meowrane eQvering jse resgniolragantainindDtikg active

f Qﬁd?b’dléﬂt'v@tﬂsor h\ﬁthgutrb BderUbi & hiaixSdoRRSHHGChE @b |ﬁ§re81ér'ffe Other
rel ease fornul atlonstoater t he absorptlono

a&cF'U%V%QﬁﬁS’GﬁI A(epwn iffhe HPetureor nul ati on nmay al so
ConSI SBupﬁBosu@ﬁ formuati@Tsinay BeRadcitdny Raditiv@aletatenyls, intluding cocoa

ﬁ lth r \]:v{trgolru H&ﬂdé??n é natlxgg rt]clhglgeai}geo §0ﬁltﬂryss orﬂ%ltlng point, and
c;m@snn t mer belulle suprdsitery thasesd rsuch @ euolyethglece ighooalady various
dih&&dba¥ wehishRay also be used.

As those skilled in the art will appreciate, numerous changes and modifications

may be made to the preferred embodiments of the invention without departing from the
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airways in the formof an aerosol. The conpounds of
this invention may al so be adm nistered parenterally
w@eooditoassaperi t oneal Ly. Sol utions or suspensi OPST/U§2004/016030
these active conpounds as a free base or
phar macol ogi cal ly acceptable salt can be prepared in
wat er suitably nixed with a 30 surfactant such as hyd
' bk B PBYVERiorl, Mis Ht%ﬁ?ed%énoéhrs?dcﬁ"@énéﬁ@ﬁ‘s 2 5finR%he scope of the
prepared in ycero I qui d pol yethylene glycols aﬁ
i IRERH thereof in oils. Under ordinary conditions
of st ontageni@Agedithat ebdresether Rt tdppictiod tadl priited publications

P BRI 1T T o A IS s

5 phathemestretycal forns sui table for injectable use
i nclude sterile agqueous sol utions or dispersions and
sterile powders for the extenporaneous preparation of
sterile injectable solutions or dispersions. In al
cases, the formnust be sterile and nust be fluid to
the extent that easy syringability exists. It nust be
stabl e under the conditions 5 of manufacture and
storage and nust be preserved agai nst the
contam nating action of m croorgani sns such as
bacteria and fungi. The carrier can be a solvent or
di spersion nedium contai ning, for exanple, water,
et hanol, polyol (e.g., glycerol, propylene glycol and
l'iquid pol yethylene glycol), suitable m xtures
thereof, and vegetable oils. For the purposes of this
di scl osure, transdermal adm nistrations are understood
10 to include all admnistrations across the surface
of the body and the inner linings of bodily passages
i ncl udi ng epithelial and nucosal tissues. Such
adm ni strations nay be carried out using the present
conmpounds, or pharnmaceutically acceptable salts
thereof, in lotions, creans, foans, patches,
suspensi ons, solutions, and suppositories (rectal and
vagi nal ). 15 Transdernal adm nistration may be
acconpl i shed through the use of a transdermal patch
contai ning the active conmpound and a carrier that is
inert to the active conpound, is non toxic to the
skin, and allows delivery of the agent for systemc
absorption into the blood streamvia the skin. The
carrier may take any nunber of fornms such as creans
and oi ntnents, pastes, gels, and occl usive devi ces.
The creans and 20 oi ntnments may be viscous liquid or
sem solid emul sions of either the oil-in-water or
water-in-oil type. Pastes conprised of absorptlve
powders di spersed in petrol eum or
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hydr ophi lic petrol eum contai ning the active ingredient

may al so be suitable. A variety of occlusive devices
wony4hessased to rel ease the active ingredi ent PEL/OS100€016030

bl ood stream such as a sem - perneabl e nmenbr ane

covering a reservoir containing the active 25

ingredient with or without a carrier, or a matrix

CORHATTS egAiNED At ve ingredient. Qther occlusive

devices are known in the |literature. Suppository

fornmul ati ons may be made fromtraditional materials,

i ncl uditng caahghod bt frditing bt InRibfling \arthiteUh at M@mAaAintAe@B thereof,

ol Frera vt Jf s el e -t B ShoPfon of o
paloypetdrytraphiz, gorymammotdphicE RPsectiddligand achdren thairglivigsffinity of

e us Se the art wmll .
s EEP R eaBelit fin® BRI Manh Shatitol ke o™ bay ipepinding
mediinity @ ERe, arﬁc%reaim@dtheﬂid)agénnent s of the invention
wi t hout departing fromthe -18 WD 2004/ 103365
PCT/ US2004/ 016030 spirit of the invention. It is
i nt end@d t habe aethasiuadeordingi tt ¢lainms 1f whéreini thki atthritiee is rheumatoid
S nt ended that each of
fa@ﬂﬁtgféﬁ%i@thg&%‘éfiﬁﬂ %as”%é’hg"éﬁn nted publications
i ncl udi ng books mentioned in this patent document be
her eby 3i ncorpOmathed abiordiRf BIcRIf @ or Blaim2 tvmélrérn ﬂrﬁtmﬁdﬁfgsbff.mty of
]éh ¥Q 2004/ 103365 PCT/ US2004/ 16%5.
| B aelRglv Jeansio ERBAR figpshrbquh Bm?% waatsf EhﬂP ity P@d'n%afﬂmw
a togmarl i n need thereof, which conprises providing
to said mammml an effective amount of a conbination of
a non-uterotrophic, non-mamotrophic ERR sel ective
l'i gand4. Wheil'ﬁaé mnd:tﬂftei bti:d@dimmtcaf:fainmia; whatein ttie EEB Pelective ligand
Zreclgg eteslra\flel %lrﬁ | tlg W&P Htarl eD welgl?t g?é%%ﬁ\%ﬁ ho&t Ré) (ﬁﬁﬁat observed
arfoi a anaximallyi efficagiens doéae of ThEg3- esitaldxod amd ctbe HRpgsdlectice digand has
, LRt
osatcg;@ tﬁqps %h)gﬁa %% %Hnéécgdn sglgp%}ﬁ c{?(#]%t fa@iﬂl%hqg].th %lwelopment of
meetviRi-alyeelay mdrfg:ds s e%eismdpycbnrstc&cpmalm@mmmn ein the
binding affinity of the ERR selective ligand to ERR

is at | east_about 50 times greater than its binding
affini 15y t dhg=msgthod according to claim 4, wherein the ERp selective ligand does

not significantly increase wet uterine weight compared with a control that is devoid of
uterotrophic activity, and does not significantly facilitate the development of lobular-
alveolar end buds compared with a control that is devoid of mammotrophic activity.

6. The method according to any one of claims 1 to 5 wherein the anti-arthritis
agent is useful in treating the signs and symptoms of arthritis or is a disease modifying
antirheumatic drug.

7. A method according to claim 6, wherein the anti-arthritis agent is:
a) a steroidal antiinflammatory agent,
b) sulfasalazine,
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4. The method according to claim3, wherein the ERR

sel ective ligand causes an increase in wet uterine
wowesghvszehi ch is | ess than about 10% of that obSEUSBU4/016030

for a maximally efficaci ous dose of 17p-estradiol, and

the ERR selective ligand has activity that is <10% as

ef fi cacious as 17beta-estradiol at facilitating the

devel opyrent @fhotrd,@ldil ar - al veol ar _end buds as assessed

by histol ogi cal exanination. 5. The net hod according

to clafh 4, 244 8i n t he ERR sel ective |igand does not

si gni fiepant bypehidMéAmee wet uterine wei ght conpared

with a,contraq| at. i s devoid of uterotrophic

acti vify, aﬁgoa{agg‘hm?" significantly facilitate the

devel oghrent amNSABhul ar- al veol ar end buds conpared

W th a,cont N 1 d of mamotrophic

acti vi tl)y. 6-59%1%%%@%%8%3}(@%€di ng to any one of clains

1 to S5iwhereTNFefnbitipti -arthritis agent is useful in

treati th [ opeof arthritis or is a

di SeasggdeQ#L%P%gﬁvegtﬁ ie?'%)gﬁgnlgﬁ&(t:&'dr ug. 7. A nethod

accor di)ng t aVephpptagoniskherein the anti-arthritis agent

is: apmya shRFRBURlnitgnt i i nflammatory agent, b)

sul fasal azi ne, -20 WD 2004/ 103365 PCT/ US2004/ 016030

c) met Rbt r exaimEnungnodylgtahofi n, e) D-penicillan ne,

f) a CoX-2 hnhirbédptorantagoni@n NSAID, i) a P38 NMAP

ki nase (nhibitqgr, . j) a TNFa inhibitor, k) a IL1(3

converf’> ng %’h?@ﬁ{é’“?'nhi bitor, 1) a VLA4 antagonist, m

a NFKBaq) nhi gstatim,, n) an i nmunonodul ator, o) a ILI

recept o an&ﬁ%%ﬂ&s%amid@,) an antibiotic, gq) a statin,

s) hydroxychloroquine, or
t) chlorambusil.
8. A method of treating or inhibiting joint swelling or erosion; or treating or

inhibiting joint damage secondary to arthroscopic or surgical procedures in a mammal in
need thereof, which comprises providing to said mammal an effective amount of a
combination of a non-uterotrophic, non-mammotrophic ERp selective ligand, wherein the
binding affinity of the ER-B selective ligand to ER-B is at least about 10 times greater

than its binding affinity to ER-a, and an anti-arthritis agent.

9. A method according to claim 8, wherein the binding affinity of the ERB

selective ligand to ERp is at least about 50 times greater than its binding affinity to ERa.

10. A method according to claim 8 or claim 9, wherein the anti-arthritis agent
is useful in treating the signs and symptoms of arthritis or is a disease modifying
antirheumatic drug.
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r) cycl ophospham de, s) hydroxychl oroquine, or t)
chloranbusil. 8. A nethod of treating or inhibiting

W@ o00atiomBeel | i ng or erosion; or treating or i nkCbUs2004016030
j oi nt damage secondary to arthroscopic or surgical
procedures in a manmal in need thereof, which
conprises providing to said mammal an effective anpunt

of a genbi N%étt% a‘&f:or@m{;1 %éﬂﬁel'bo\tvﬁé?gﬂ e anti-arthritis ahgent is:

non- mammtrop ective |1 erein t

bi ndi n§) aff?ﬁﬁef%bdabﬁntt‘rﬁ'émlfﬁiqq%”éct ive ligand to ER-R
is at bPaStsﬂ’aggJéz"ibO tinmes greater than its binding
affinit E‘R " nd an anti-arthritis agent. 9. A
met hod co?’& ﬂ@’ia 'claim 8, wherein the binding

af fini ty ofasrbmfiBRR selective ligand to ERR is at
Ieast out greater than its binding affinity
to @P D%%nkﬁlé?ﬁlﬁe according to claim8 or claim?9,
vvher ei ﬁ thea§%2 |BPiPRATi tis agent is useful in treating
the sigps aagsnsxmptoms of arthritis or is a disease
nodi fyl ng %%%% matic dru -21 WD 2004/ 103365

PCT/ UsP004/ ® TSGJQ ®hod according to claim 10,
wher ei f) t hea INFé irhibithr i tis agent is: a) a steroidal

antiin asal azi ne, c)

met hot Hexat% L%éf?”‘%mngﬁa?y"# '"h'ég "D-penicillamne, f)
a COX- B i nhabiAdvantaganstan NSAID, i) a P38 MAP ki nase
i nhi bi t qQr inhibitor, k) a IL1R converting
enzyme thlﬁN%:'ég'anit? a VLA4 antagonist, m a NFKB

i nhi bi tpr, ar)imemunomodulatondul ator, 0) a I L1 receptor

ant agogj St a1L1 receptor antagonist,

p) an antibiotic, or

q) a statin,

r) cyclophosphamide,

s) hydroxychloroquine, or
t) chlorambusil.

12. A method of treating or inhibiting arthritis in a mammal in need thereof, .
which comprises providing to said mammal an effective amount of a combination of a

compound of formula I, having the structure
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p) an antibiotic, or ) a statin, r) cycl ophospham de,
s) hydroxychl oroquine, or t) chloranbusil. 12. A

woredonaases treating or inhibiting arthritis i nper/mszmEH16030

in need thereof, which conprises providing to said
manmal an effective amount of a conbination of a
conpound of formula |, having the structure -22 WO
2004/ 103365 PCT/ US2004/016030 HO R2gF N -I1- R2 OH X
R3a R R3 whergin RL iReaal kenyl of| 2-7 carbon

atons; wherein t Gp%;g?ally
ge
t”\E/ uo?HoaI koxy of

substltut ed wt
5R6 NR5R6

trifluoroal kyl of?2
1-6 carbon atons, -

or N(R5)COR6; R2 and a are each, ?gepen éntly,
hydrogen, hydroxyl, harogen, alkyl 31-6 carbon
atons, al koxy of 1-4 carbon &atons, al kenyl of 2-7
carbon atons, al kynyl of 2-7 carbon at ons,
trWWW%%roalkyl of 1-6 carbon atons, or trlfluoroalkoxy

ofRlis GleayI I 2-7 34rB6M ato3eWRérBintthe ambrkw Imoiety lseclm’bnall?rsubstltuted
al kyn | npieties are optionally substituted wth

hydr othh hygroxy! hQ"b@é‘ﬁgert rt'?f'f"PrlS?é'kﬂé'%f KA caspomatgme oififiuproalkoxy of
RS, O, Ot 1O DAl R, or RFTo R

- or an a

aree %’H’C'ﬁza ‘Frﬁ(féﬁférim?!@e”ﬂh)mﬁr@g@h hyﬁ'IOKXH haiegen. gk Hf fefhcarbon
?f’;\?gg’n ag{"%ﬁ?%)ﬁp& 124 %arb‘c;ﬁ%{%% Q#(Ql?f Xf 9'7%23#naé?£mg akanyl of 2-7
triflu6P®an ﬁgﬂms@fnﬂqoreélbﬂpbarﬁ cRftoRRtoras. of iffpraalker of dx8 carbon
Olf kl 6laﬁﬂfsb%e|%ﬁrpﬂﬁ‘é alk&'h%ﬂk%hﬂ ort ARyl ﬂﬁ}dﬂtetlesaérlé%lfbnawrsubstltuted
al kyn [ stjtut

Py ot o, BpBhen. Bl AR 8, faren atorss eggprlkony of

at ons, 1t ¢dribancataras, KORR, ectoﬁsﬁr\mImNRgﬂﬁomsRspr N(R5)CORe;

Rz, and R3, 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 with hydroxyl, -CN,
halogen, trifluoroalkyl of 1-6 carbon atoms, trifluoroalkoxy of 1-6 carbon atoms, -
CORs, -CO2Rs5, -NO,, CONRsRg, NRsRg or N(R5)CORs;

Rs, Rg are each, independently hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon
atoms;

Xis O, S, or NRy;

R; is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-10 carbon atoms, -COR;, -CO,Rs or
-SOzRs;

or a pharmaceutically acceptable salt thereof, and an anti-arthritis agent.

13 The method according to claim 12, wherein X is O.
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COR5, -CO02R5, -NO2, CONR5R6, NR5R6 or N(RS5)COR6; RS,
R6 are each, independently hydrogen, alkyl of 1-6

w@ a00baes3es ons, aryl of 6-10 carbon atons; X i BCOUSI)4/016030
or NR7; R7 is hydrogen, alkyl of 1-6 carbon atons,
aryl of 6-10 carbon atons, -COR5, -CO2R5 or -SO2R5; \
or a pharmaceutically acceptable salt thereof, and an

anti -arjphr
oL e oo i MRSt B o o 23
P@ﬁfddﬁ%ﬁmb’ @higb Bloptidrklly Shistitutzdivoit m:im@yl.d-phlg halogen, tiiflmoroalkyl of
1
?1 @Earﬁgﬁ%ﬁl%ﬂd&?@ onaf)ﬁla garggublﬁ Rhe éﬂﬁ 2?9 R%” CONR:Rs,
dWsRhalr%@e)CO'i‘qfl fI uor oal kyI of 1-6 car bon atoms
trifluoroal koxy of 1-6 carbon atons, -COR5, -CO2R5,

- NOZ, QQ“R5B% rd\FI?\}E hcEra ere§h5the '%orﬂﬁ%mfh?%f formula | is 2-
al m1l

accor di ngh erein t npound ornmul a
(p-8ugro-4 ydroxyphenyl )-7-vinyl-1,3- benzoxazol 5 oI or a pharmaceutically acceptable
(?gaftknéego@ 4- hydr oxyphenyl ) -7-vinyl - 1, 3- benzoxazol - 5- ol
or a pharmaceutically acceptable salt thereof. 16. A
nmet hod according to any one of clains 12 to 15,
wher ei nét heAametinrd acicsrding to amneoneedf alainsat2 tor 15, iwberein the arthritis is
0 17. A net hod
a?&%té]gg}tt%ﬁtgnv?%ﬁéﬂg E@'{%B%gﬁt@ %Julgssv\,her ein the
anti- arthritis agent is useful in treating the signs
and synptons of arthritis or is a disease nofifying
anthrheumatic drug. 18. A nethod of treating or . .
i nhi bi t'7ng dNECS RETIFIRG 1AM PR Phslaings 12t 6 wherep the anti-
| renthidist agegt jsousetul tan@dgiag Smsimhlaﬁr)ﬁ §)®npﬂcﬁrg¢lbﬂ5mm? @r @& a disease
ur rpcedur in a mnmml in need thereof,
(9 %oann%'rrﬁ%uggal{'ﬁ?ou iding to said mammal an effective
armunt of a conbination of

2- (3-flhgor op4ndiwsl Qfxtyé%hﬁd‘&j %hlg"uﬂé ft sqveﬁ?éogﬂér‘&l@ﬁ 0y t%gtlng or

ol. or a  pharmaceutical 'y accep ta l'e sa
aﬁ”’&Wﬂ’]Q jgipk damage SeeRNEADY . 2 E@hm%%@t"ﬁ éﬁrgﬁé'dﬁ?‘iﬁdH@St“ba mammal in

Clrebdntdetesil whichi dombBise¥hprioitiifg ttb &arininamaial i dffeStived@Bblint of a
Slﬁop@bge [o] Slt (;r ol %?(E-ﬂ%grtolttl #yfdroamn% ¥ vm9|e{] 5 benzo2<azol 50l or a

pharmaceutically acceptable salt thereof, and an anti-arthritis agent.

19. A method according to claim 17 or claim 18 wherein the anti-arthritis

agent is:
a) a steroidal antiinflammatory agent,
b) sulfasalazine,
c) methotrexate,
d) auranofin,
e) D-penicillamine,

f) a COX-2 inhibitor,
g) an NSAID,
i) a P38 MAP kinase inhibitor,
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c) nmethotrexate, d) auranofin, e) D-penicillamne,
f) a COX-2 inhibitor, g) an NSAID, i) a P38 MAP

weowagessshhi bitor, -24 WO 2004/ 103365 PCT/US2004/016030
PCT/ US2004/ 016030 j) a TNF(x inhibitor, k) a IL10
converting enzynme inhibitor, 1) a VLA4 antagonist, m

a NFiB inhibitor, n) an i nmunonodul ator, o) a IL1
receptgr an b p) an antibiotic, or ) a

stati n9 r) %3@ 2 ’ﬁ‘f%‘%r ham de, s) hydroxychl or oqui ne,
or )k):hl o# Mﬁ@gm\{emng@nzwm@lmhm of treating or

I nhi b| )i N9 2L R bith§origt @ mammel in need thereof,

whi ch conprises providing to said mamal an ef fective
amount ™f a2 M6HBINRRIon of a conpound of fornmula |1,

havi ngn; he st isinerRdiidiolf HO\A Rs R R6 OH Rg R7
R5

o) a IL1 receptor antagonist,
p) an antibiotic, or

q) a statin,

r cyclophosphamide,

s) hydroxychloroquine, or
t) chlorambusil.

20. A method of treating or inhibiting arthritis in a mammal in need thereof,
which comprises providing to said mammal an effective amount of a combination of a

compound of formula Il, having the structure

R» F

HO

wherein

R4 and R, are each, independently, selected from hydrogen, hydroxyl, alkyl of 1-6

carbon atoms, alkenyl, of 2-7 carbon atoms, and alkynyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, or halogen;
Rs, R, Rz, Rg, and Rg 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 1-6
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wherein R1 and R2 are each, independently, selected

from hydrogen, hydroxyl, alkyl of 1-6 carbon atons,
w@bdoengdses of 2-7 carbon atons, and al kynyl of BeWUS2004/016030

carbon atons, al koxy of 1-6 carbon atons, or hal ogen;

R5, R6, R7, R8, and R9 are each, independently,

hydr ogen, al kyl of 1-6 carbon atons, al kenyl of 2-7

car bon catbonsatoras, kg [-CHO, ifldorometrgn phboymky! bal70Qefarbon atoms,

car bon PArae 2 SRR BEER TR L B Ryforomoms

of 7- 13¢eleelpdHAmR.dWer S; whrseip the alkyl ar Skenyl GoietiesbefrRydRs, Ry, Rg,

het ero | ic ri hawvi , 4. het er oat sel ect ed
from O’%Yﬁg g?aysl%en%lgﬁéeﬂ% %g?%ué&% Ygl)tll{1 ﬁ)éd?oxg ) Rgﬁ‘;?almneinfhé(goalkyl of
of R5, 1RBcarbdh atBs, tritiordakoryayf b6 caioh @kwmhd, YNO,, or phenyl; wherein

substi i oxyl o -CN hal ggen . ,
e s p e 80 RE R, Ry oo i P §5, QRIS . o
OL 1- |6tri3a_rbls'rﬁtmtmit wm;,alkyl\lﬁﬁ,1-606?:\|;gdﬂeglgdrﬁs, V&ﬂ@hgi of Z-Wt')@rbon atoms,
en or may . be _
gpt i gngﬁﬁéﬁﬁﬁ‘ﬁg{?"ﬁd Fl-kgg’ocrﬁ?'tﬁr TReTb &fopst lﬂ'?%ge'w '%éﬁ" alNRg| amino,
of 1- 6alkplamdn it bEEcartinkatoms, @ibikylamingadfos RABatoms per alkyl

hal oge ydr o al ko of 1-6 carhon atons,

hal ogeﬁfouF'C&,lo’ iiaK’éﬁﬁr,"gc’flrfri ﬁéé,carbgp lﬁ?‘fn&?’ﬁ ?3'8"36’?'”31'-‘5 E&rdseen atoms,
at ons, al'iylaﬂfl@?!" aff feb ofartion6 atearsh oalkadycarsoryyk rof a4y karbon  atoms,
group, ak??é?bor@ &L BdrBorfdtonts, Or AN at ons,

al kyl sul Ti nyl “of 1-6rcarbon atoms, " al kyl sul fonyl of

190 g B@H'S\ét“&ﬁ?ﬁt leask 878 6aRb 8RR inNothyrreggnbema aharmageutically
alakyd et ¥her&s. 2- 7 carbon atons, or benzoyl; with

the proviso that at |east one of R5 or RO is not

hydrogen, or a pharmaceutically acceptable salt

t her eop1. 21a mbtHoatdeestding ePEEin YD, Wierelndh '
th_lee s&%g@%und of for rrullggl | has th% st r%ﬁﬁﬁ%&@%@ﬂ%u has
H

or a pharmaceutically acceptable salt thereof.

22. A method according to claim 20 or claim 21 wherein the 5 or 6-membered
heterocyclic ring having 1 to 4 heteroatoms selected from O, N or S is furan, thiophene,
or pyridine or a pharmaceutically acceptable salt thereof.
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R8 R7 R5 or a pharmaceutically acceptable salt

thereof. 22. A nethod according to claim20 or claim
wQ@iomhesses n the 5 or 6-nmenbered heterocyclic PETYS2004/016030

having 1 to 4 heteroatons selected fromO, Nor Sis

furan, thiophene, or pyridine or a pharmaceutically

acceptable salt thereof. -26 WO 2004/ 103365

PCT/ US2004/ 016030 23. A method according to any one

of clalms 20 to 22 wherein R5, R6, R7; R8, and RO are

each, PAdepPrEriird gccoringris o onp &l olgisis, 20 1eng2 herein R, Re, Ry,

alF@/BW} R?farezegchc dQGéhd Wﬂﬁr%enahﬂbﬁnmﬁ%r'&@h{/%f27carbon

accept able salt 't ereo A met hod accordi ng

clmrm@aphmeamumamﬁacdeﬁtablarsdltmereafe hydr ogen, or a

pharmaceutically acceptable salt thereof. 25. The

nmet hod according to claim 20, wherein the conmpound of
formul 2411 Adnethod according to claim 23, wherein Rg, Rz, and Rg are hydrogen, or

3- iahhkReafly DUSARQBKREBMEIbr, 7~ hydr oxy- 1-napht honi tri |

e or a y‘%arrraceutf’ca I'y ~acceptable salt thereof. 26.
A net hod according to claim?25, wherein the arthritis

isr hellZHHt OTTRe méthb# atdording @Sdléhﬁ?ﬁt \hﬁérélhﬁhed&fmpound of formula Il is
Oa 0 0 accorain n .
o%’é&% ggh%ngﬁ%gWéﬁ& élnnerfﬂhc@qglﬁt i Ofart %r i t|c1h§rn¥aceut|cally

amneptatse sa;tﬁherleoﬂ n treating the signs and synptons of
arthritis or is a disease nodifying antirheumatic
drug. 28. A nmethod of treating or inhibiting joint
swel | i 4§ or Aemepeé reccasdling rte zalaimg2% r whargini the tarihgtiy & Fireumatoid

daMRaR, SQEAMHRTY of oRlyidHrRfpaiRies. or surgi cal
procedures in a mnmal in need thereof, which

conprises providing to said mammal an effectlve anount
of a conbination of

3-(3-fl or 0z 4- hen Q

e or azyphar rra%éu ")}g ac%@btog%l E%T? 2[}‘3}5%5 rg' qthe anti-
arertaritis agant s usefud Irag@ilng ttRosigns amt syoupteros of dnth@Stoo isaa glisease
oqﬁoﬁplnggﬁlﬁr%n@cg@ 28 wherein the anti- arthritis

agent”is: a) a ster 0| dal anti inflammtory agent, D)
sul fasal azi ne, c¢) methotrexate,

28. A method of treating or inhibiting joint swelling or erosion; or treating or
inhibiting joint damage secondary to arthroscopic or surgical procedures in a mammal in
need thereof, which comprises providing to said mammal an effective amount of a
combination  of  3-(3-fluoro-4-hydroxyphenyl)-7-hydroxy-1-naphthonitrile ~ or
pharmaceutically acceptable salt thereof, and an anti-arthritis agent.

29. A method according to any one of claims 20 to 28 wherein the anti-
arthritis agent is:

a) a steroidal antiinflammatory agent,
b) sulfasalazine,

c) methotrexate,

d) auranofin,

e) D-penicillamine,
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d) auranofin, e) D-penicillamne, -27 WO 2004/ 103365
PCT/ US2004/ 016030 f) a COX-2 inhibitor, g) an NSAID,
WO 2001033& MAP ki nase inhibitor, j) a TNFa i nhipdi/usa004/016030
k) a IL1p converting enzyne inhibitor, 1) a VLAA
antagonist, m a NFKB inhibitor, n) an
i mmunonodul ator, o) a IL1 receptor antagonist, p) an
anti bi @ti c, a@ox® inBibkdrati n, r) cycl ophosphami de, s)
hydr oxychl ogoﬂg“be, or t) chloranbusil. 30. Use of a
conbi ndt i on®bF 2 Mon- ut er ot rophi c, non- manmot r ophi c
ERR s#l ect # ¥88 MAFaimhse wihibitei, n t he bi nding affinity of
the ER:,0 se iye.ljgand to ER-O0 is at |east about
10 ti n‘gs gréztﬁg?yr}%hdglr){gi ts binding affinity to ER-a,
and ankhnt i @ 41 lepivertingageymte inibitarhe pr epar ati-on of a
medi cagent [ig or inhibiting arthritis in a
manmal .“831. 58&%&% gé\dnﬁrgg’n- ut erot r ophi c,
non- maffttot r PRk infiikitorsel ecti ve |igand, wherein the

bi ndi ngy af f ifidyurBholifistoER- O sel ective ligand to ER-p
is at | east about 10 tinmes greater than its binding

af fini Py t o lERrecerion aptagonitepar ati on of a nedi canent
for trentinghantbiotiqlrbiting arthritis in a manmmal ;

whi ch {eaté'thPn al so conprises adm nistration of an
anti - thri |é’agent. 32. Use of an anti-arthritis
agent ©n t heyclopkegsahaiden of a nedi cament for treating

or ingy bi tﬁﬁ%x%c;ﬁcf?&uﬁriesoni n a mammal ; which treat ment
al so conprises adm nistration of a . ,non- uterotrophic,

non- mahnot rSYERBPYSERR sel ective |igand, wherein the
bi nding affinity of the ER p selective |ligand to ER R

is at ast abo#Jt 10 tines gr eater than its binding
affini § t gUse of a combination of a non-uterotrophic, non-mammotrophic ERp

selective ligand, wherein the binding affinity of the ER-B selective ligand to ER-B is at
least about 10 times greater than its binding affinity to ER-a, and an anti-arthritis agent in

the preparation of a medicament for treating or inhibiting arthritis in a mammal.

31. Use of a non-uterotrophic, non-mammotrophic ERp selective ligand, wherein the
binding affinity of the ER-B selective ligand to ER- is at least about 10 times greater
than its binding affinity to ER-c, in the preparation of a medicament for treating or

inhibiting arthritis in a mammal; which treatment also comprises administration of an anti-
arthritis agent.

32. Use of an anti-arthritis agent in the preparation of a medicament for treating or
inhibiting arthritis in a mammal; which treatment also comprises administration of a non-
uterotrophic, non-mammotrophic ERB selective ligand, wherein the binding affinity of the
ER-B selective ligand to ER-B is at least about 10 times greater than its binding affinity to
ER-a.

-28-



ER-a. -28 WO 2004/103365 PCT/ US2004/ 016030 33. A
subst ance or conposition for use in a nethod of
WO e@atiozses or inhibiting arthritis in a manmal PETUS®EH016030
t hereof, said substance or conposition conprising a
non- uterotrophic, non-mamotrophic ER(3 sel ective
i gand, wherein the binding affinity of the ER-(3
sejgect 'AV&bEtbm ct)lﬁ’upgﬁloﬁ fbrsus@'in 5 ﬁféiﬂod %bf?é’étm&gr fnhlmﬁﬁg arthritis in

greater than 1ts binding affinity t and
arft |maéi?‘f‘ﬁ'r int ingehglBereof. ssaidt SHestAKS BF d%?mﬂ’Pﬂbonaﬁomp"Slng a non-

efii@stdphr, a&mmahn@tm@m erp §élbé’tﬁ/aﬁ§@1d0ﬁ/h€r@|mm§blhdlﬁ@aﬂﬁﬁity of the
said mamal TO uct conpri sl ng

ndiR-Beeedive Jjgﬂﬂddo Eﬁd}]lslﬁlﬁ%ﬁbgﬁﬁogn‘gggr%r@wl itg binding affinity to

| igaRdandvBR raatiArthite %eﬁﬁ“s@ﬂ mbthbdipkidHg adeffdédivd 3mount of said
sel ecti ve I{){%and to -R is at | east about 20 tines

grivBttapce s SpMpesdiopiiodaihgemy @ nity to ER-a, and an
anti-arthritis agent as a conbi ned preparation for

Slﬂu It ngfcifljﬁ%t c%ﬁ;?rrﬁl%tgte 2 gr{olnfﬁegg In oH%EanHrﬂotForp tkH@ selective
phngamtﬂ%atelrr:ﬂaé bindimg cffintty ofithe @RP sedéatige dgand to ER-B is at least about

teraotr ophj E%\I(D] sel e

SIS SRR S T AT B Rfee) P ShanERrye agent =
sejombmledeprbpag[arw fop diRuifAnecus, separet@sbr abquentidiOudel imedreating or
gr%ﬁ{ #ﬂﬂ&ih%%%rﬂ?i ng affinity to ER-a, and an
anti-archritl's agent. -29
35. A pharmaceutical composition comprising a non-uterotrophic, non-mammotrophic
ERB selective ligand, wherein the binding affinity of the ER-B selective ligand to ER-B is
at least about 10 times greater than its binding affinity to ER-«, and an anti-arthritis

agent.
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