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CHEM CAL COVPOUNDS FI ELD OF THE | NVENTI ON The present

invention relates to novel conpounds with a variety of
WO b@capHet i ¢ uses, nore particularly novel subBCT/U81088021963

napht hal ene conpounds that are particularly useful for

sel ective estrogen receptor 1rrodul ati on. BACKGROUND

OFTHE | NVENTI ON Estrogens are wel | -known endocri ne

regulators in the cellular processes involved in the

devel opment and mai ntenance of the reproductive

system Estrogens have al so been shown to have

i nportant effects i CHEWMIGAD COMPRIUNDSICtiI ve tissues

such as bone, liver, the cardi ovascul ar system and

the central nervousg, wi del y accept ed

hypot hesi s of how ir effects is by

bi nbhepresent smention relates fourlosel compowidd with arverey pidbeppautic uses,

moﬁ;r ;Se?rﬁcdeﬁ‘l? nbbet Q&Hsﬂfute%qﬁf)mﬂé’lﬁﬁe édnﬁ%ﬂﬁdsat ati'é eél‘ﬁéﬂr&%gefhﬁor

he nucl eus of the ce e compl ex
Se'?'a%@ﬁtr%eaﬁecgpfpé@owatw whi ch al | ows for the

modul ation of CceBAGKEROERBF AGEINVENTBONY It IS now
nt that, estro medi at e

b
or 1 ETReB 4 Heborrhoh i B e gl PRl b vovea i
thetdewelgbmentahd olintdnascamsitiie rieprogtidtive sysxgner Estsgerad have also been

shdSgH3 a!ﬂé 1 %rté\lit é’gi&%éﬂéﬂy ngﬁu réBrbcmcﬁ\?el tISLlE]e\éeS%glll g@ﬁén%nhver the

200%‘), herern 1 ncor
Carﬂ@fﬁeﬁcehb@/sm Bd thgpeatral perypeshsysiere Hi hﬁ@osce\dpuuaﬁcepted

hymrsam ﬁ@ﬁ eaaagengi@tmnﬁémaﬁeg@ id Qﬁo.@d@md tbtayi ﬂtl‘&c@ﬂ&hir Biekoid

acti vi

o ese2oPh ok i et o pedulogi] S fRom Ty ap tifucieus of the

celf, trecbimpiealbirdy taecagitioo gites ia DO, whish afowsdorttae motulstounes certain

ge?ﬁ%i lA%dﬂngllgghi 'Qﬁ?‘ﬁ Bgéoggr‘?gp Q e?\gtﬂgf éﬁr%gén@ ngélyl}ﬁ%dleﬁé ﬁ\%hl%ﬁects

ecept
via (smravane-iniates signalign vasrade ﬂncmgb @ntwb ptlbigIwesk is Bilhenprdgeril.

Komt ANObuHS o 8limed) fneasngé@nogzbégnw @0l sbd, haer.
di ne nol ecul ar basis for

GFﬂg’ and naf oxi %f
'"CPrﬂ?Pgat Jeferene? Wik [sPardde SYSi B3NN not conpl et el y
undeersdimathstaiéstat dbmbmng'a’celdﬁh\d adity © e’ahijz)it trelr biotoglcal activity in

a ﬁslggg Qé(lectji/g‘emg}me lh%ti}%ff wéx@?,ftlssngea%bq ctt|\9 %ll iefuhg%fml ¥ a% es

rogen rec tOf con orna I Ona
estgagan &th mgzeft@n tighues avhiipepting asabiegenianiaggnista in other tissues.

Thé %@rhuéélécﬂﬁe é&%@érﬂ ?é@é;%r REHIRAE QBER%PIFasﬂjée@F\ BivBSto tASse
ei ns i nyol ve

in
ol XA SRS R e GO eh el Riebedosip g, cgmiphen,
and eafexidice eThdvadlasune lbhsis far tHs tissldrecibhiive attivay is not completely

un%%@%c\fﬂtﬁcﬁ}/b&ﬁ %ﬁﬁ'éﬁo a e r|]tc|jc Iag ﬁ‘%o@f gn %'o%tg w&%%ar{ldqg % gce

efeith |ncorpra V\nthrea
thetestreganeckptar firtg tifferent conformational states and allowing for dlfferentlal

capabilities in recruiting coactivator and corepressor proteins, as well as other important
proteins involved in transcriptional regulation, is believed to play a role. See, McDonnell, D.
P., The Molecular Pharmacology of SERMs, Trends Endocrinol. Metab. 1999, 301-311,
herein incorporated by reference with regard to such description.

Historically estrogens were believed to manifest their biological activity through a
single estrogen receptor, now termed estrogen receptor alpha (ERa). More recently,
however, there was the discovery of second subtype of estrogen receptor, termed estrogen
receptor beta (ERf). See, Kuiper et al., WO 97/09348 and Kuiper et al., Cloning of a Novel
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Hi storically estrogens were believed to manifest their
bi ol ogi cal activity through a single estrogen

w0 ewepo8y now ternmed estrogen receptor al pha PEREP2005/021963
More recently, however, there was the discovery of
second subtype of estrogen rgeceptor, termed estrogen
receptor beta (ERb) . See, Kuiper et al., WO 97/09348
and Kui per et al., Coning of a Novel Estrogen Receptor

Estrsgsresepior Fxgradselir0sitd6sta8 dnd0adry, Pr&¥. OGat. Makl slcak A,
Izereln |ncor€orated

1 A.. 1996, pp. 5925-5930,
19§‘§ PPeg%% Shaed: ﬁﬁew 'P%g%ﬁfﬁeﬁ BY iRepNCsWithypeard toryich gubtype. ERB is
ex@’)éSHeGSrSEldnan% [BeBEMNSssefm. et MO FFES: %ﬁtlﬂéﬁt/oﬁaﬁg CﬁBFbcl Hter/zat/on ofa

a ve Unman

ntification_and erization of
el £ op e PERPIo BRI Celh 1005 1o do-ap Nevp. egprporatod by
reflarenes with negandﬂmsuﬁh@tprteysmref'ﬁfe&i’ﬁbevew bithis @geond stistysaistiestrogen

recee)gSBF Qgﬁfl%tly fll;@l%agédscﬁg Mlgl:b%flca ?lrhglleﬁl}yso? S %gﬁ#ﬁ ARG a8 may be

estrogen receptor si reas
regppotile fa apme sﬁtbﬁ ésﬁwe;ﬁebﬁt've@pmm@ﬁthsucgmentiyragalah@ ShiMbe

r 93 RORAGHH 'aBO\feOéstl%Q% thve frﬁ‘ﬁorltahtse?ﬂé@ts %erln% AohGeRbllARS tissues.
t he curre not'ed above

Thg% tepté%)ggﬁgnqgg r?/ ﬁ,gsllle(vgtﬁysequfrbtgg gewﬁ]entaqﬁprophylaxns of diseases and
comijions epscothteeitvithesuth tissues inclliding bors livergan th® ceHtral hepvous S
sy%@rjn' BYEd alh ﬁgf Uéte%)%{osﬂqs &{a%ﬁé]%”c@ bythe %%ﬂg hsy of %)c()%)e? @gﬁse%er unit

| Seases a I ONS aSSOCI a UCh
volumg| GHeieereders resulty ira faie of the skaleton tal providevasiegualy strustaral

suﬁf&t f@%ﬁér%d%h, thefdb§ @%Qﬁr%sérﬁnéréasfée Qiélé‘ﬁﬁf%rc{u@ Aok, ofttﬁ@m B&!

bone nmass per unit vol une. bone | oss
C°'P@§U Mpgs prosieopgropiy H%P%W%rﬁ@a‘?ﬁbqsé@toaﬂf%'é WHelip @gsociated with
acmﬂaamabeneslbsmibuécaienau pesation & imednbes drectiecliringaewInyof

oo LR o B SR B RS b
megsyred pidrons imass am‘l fedeturs risls oy petitand postienoasiedlavoateadn the
préé@ﬁeof'r&]ﬁ& bSHASRHHB RS dééﬁmﬁ& Rvat bPé’étr%eﬂ%eQeﬁ)@ﬁda etal,

Jo |n|n | evel s of endogenous estrogen in

Pré Qg of W?W’é Perdmenopaysabyeren 4»6%\/@@%{ emf@tcagpata
Usmga:syumsqb@fsorbmtm amgrnf Maelt, 1080, b s b6~ 10a fanf ®lakshaftdal.,

b I
L T RN
OS&OPOfOFhr lé'f(apwtasr Br Méd. Bonl®@96/nps 1RPH-PE59, meciopfandchl is Méreian,

incbrpbra W‘afe\’é?]c@w{qyeggfd tgshéﬂ r@% m@ﬂ%)g 5*&“@9@5&9%@%@%% a

sor pti omet

lifelifme §ﬂ<a?f|fra°té*feSaﬂf aboqvg%"é Kn%pldy@n ieet s D APREKMalaeShi ot hip

fractlireBornGauvhsiad %bmae&fdr bye 5 RdheUnifdaBHBL MR bnomic burden from
| C ractu

o SBATOR N 1 FOE IR e Ch s b e MsboRecgP ity o
addiédnealtheugh estedporasizes derterally notihoughatfiasriitethpateingethe ynortality
wit gﬁb@%&f }gfﬂlfbtnf %&@% %uf?er{tlk Eﬁrbﬂﬁtafew ol ?8{/2’r %I%llértltjlg% /Qggies for
P°$tm§R°R§1flsqi Pﬁtepn’oa%%'ﬂ@ucfworr@amﬁ:r@@iaa@mm ﬂ’@fﬁpd\ﬁ’é freafgentsyith other

antir8sdrftie H@éﬁt@%oﬁta@bﬁéhos—ﬁh%a@&cﬂ?‘é%ﬁom resi@arfy! QE‘TRMS have been
ost.e tures i.s consi dereﬂbl e beca

shriLG OB HfSctf i hE fratinE s PreRengarus

Sex steroids in the pathogenesis and prevention of osteoporosis. In: Osteoporosis 1988.

osteoporosis éee (I)_mdsay R.:

Etiology, Diagnosis and Management. Riggs BL (ed) |, Raven Press, New York, USA
(1988):333-358; Barzel US: Estrogens in the prevention and treatment of postmenopausal
osteoporosis: a review. AmJ. Med (1988) 85:847-850; and Ettinger, B., Black, D.M., et al.,
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addi tion, although osteoporosis is generally not

t hought of as life-threatening, the nortality within 4
worewble218d hip fracture is currently approxi meP€r/ySR05/021963

to 30% Current therapies for postnenopausal

ost eoporosi s include hornone repl acement therapy or

treatnment with other antiresorptive agents such as

bi sphosphonates or calcitonin. Simlarly, SERMS have

Reag&ion hvewebkH F%tdt?é f?@g Eﬂoﬁc%édvéhgggﬁsa”vﬁﬁlgmﬁ d%feogoros:s Treated
i
i Bl TAPAy SR ROt ne s WhicB R REGepralgH by reference with

regasifecspditeacfsng )JIn: Osteoporosis 1988. Eti ol ogy,

pr o0 g e BB AR oy 88 o Btlptg lany broast

cancgt, H"@g%?%enuwﬁlméumréeﬂb rftor exaraiiel atpredqustyridengfied SERM, tamoxifen,
de@@ﬁem% AlouPsHt BRRSY @RkeH; coﬂtrélgt\éPa‘iEW'eaﬁ@cher el morttallty as

el gt e A Sk Bubval e il Y gsashoancs dt e

staBestfrtieandipeass aBed\im@man . fLikdshE TN OS&l&dtBe E5waien Revbitr

f 645 h of . which is
LGP 906 I8, 0y TR6, oo B o
ref@r@g@wlﬂgpgarm mﬁmhlngxﬁmpreﬁle phteamekifepchawveyér, is not ideal due to

pot@ftdi FPI%%@N@ ProBE@8stn FeFﬁﬁU&rve A&l GabrRAd Ntem&%%es There is

cancer, have been we| | documented. For exa
roof B0 A S e RHERYTcie EERIET I AR PR, BTN AT ith no
agdriist ropbriies onl bheRprodi@Re hssmaﬂc er, contral ateral breast

i <5 5hio PR BEL e it e RapUE ru5H hEKTh ERRTT v P enpppusa
womgnc Entilgigcentlyl, thegirepontiergnaee of fdatalseigghstasidba esiBrgen répiaement
theFapfy H—b&qﬁéibpat%al vﬁ@rln?ﬁ: Féd\d@ed":rﬁé FlQ%ﬁ gar@ﬁﬁg&h% disease, glthough

ocrine EQ%S

dulators: Cinica S ectrum
Somstuwf%@sﬁed 'Pféﬁ»%eﬂc@ﬁéfe?t@aPa%réﬂjmesﬁa'mef%@eﬁ%réewcmor E. et

al. rn@ambm,@/ oF sgm/tse@mdn@ng tﬂbeqlw&boma@f/#éa&rms@afs@ Mrends
lve

t { t
end i beeh 4% a8 o R rStnB ety 1 e
meghardanes). by Whicheestregens overd alieeat tb repermheld beérwdicialpffeéts on thee
cal{ifo%’stcmépé siin SEGB GAGPLSar. gg’gﬁ{ ly 8 %gg% ‘é‘}féé?s Mserum

OnISt ropertles on any t1ssue
Ch@%ﬁt?if"cﬂﬂaé'%ﬂfatﬁmla afiierddant erOP leg, éwphgsra%ﬂi%@ua«fle erelifetation,

and@iRBBBioR asdrtmalwnaxu&aéol N OlatidNlérk bbmwtol p{ay a . Id. See also,

e N e e e e e
Enddvgine Rsk, tﬁ99c|ap di msmdram mdor:pemml byaéfeleace indightef the recent
rep%ﬁé’gf' tﬁé Hﬁﬁggrén%q%ﬁpstlptﬁ%e v%\@ 08 nﬁ&%s &F’nb%\éﬁrl-%lﬂjnone Therapy,

narp@'v é?ﬁ'-:r aK/l RA¥ [Capirsaied Bﬁumr@e@sj@gnrgﬂf\freérw Erodesterse daetpip],
cortfsranb chlidfRasRlar BERNGA n@ﬁlgﬁéilsblr%ﬂimen'\/@eémulle} 89 %‘uradﬁpD Bush,

T S BARR ST B) LA PR e BioarnSree SERT iR Y Leairpar
heardiseasb ényadstrmérmpawsial warhan. dieartedd EatrehenipasyesiiraRersycetmen
S“@k %;l @?@ nﬁ?&‘eé!cﬁ Yo, SPm. MRYEALLR! (1¥ody SBH:EGR15 af] WaSLcRheil-
Smoller S., Hendrix, S.L., Limacher, M., et al., for the WHI Investigators. Effect of estrogen
plus progestin on stroke in postmenopausal women: the Women’s Health Initiative: a

randomized trial. JAMA (2003) 289, 2673-2684, each herein incorporated by reference with
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chol esterol and |ipoproteins, antioxidant properties,

vascul ar snooth nuscle proliferation, and inhibition
w@Rooanoass al chol esterol accumul ati on were bel PEES200H021963

play a role. 1d. See al so, Cosman, F., Lindsay, R

Sel ective Estrogen Receptor 4l\/bdul ators: Cinical

Spectrum Endocrine Rev., 1999, pp. 418-434, herein

i ncorporated by reference. In light of the recent

regfa&ﬂe lsbieh RhcHikyy. TERBat dxtertifeddHinatgs tHa§ Be et?l@é/ﬂ%}é?éd’ to SERMs is
ous., C%hngl ned Hor none Therapy, nanely, MPA

an [Sé‘é?dhﬁ KMEINS I bR fRleiedogen + Medroxy Progest er one
Ac eOHtEeﬂherapemtfcentsrnam/es afcmde\eetsageh agpldvement therlapsy and/or hormone

re%BHPQQﬁ%aW §%§ usF‘H %atme(a:t QF' \?és%motbr sglgnio{t]dms-r

&erig rogen
geniigrringa: aFrpaY ydesreévle'htaqné ﬁlabete@ oPeRTAES Mmmen@p(s@@see in

vadbﬁﬁid?% PAPBHHS uri maelt‘?e’i%tyeﬁfg d Cﬁ'ﬁéeﬂ QigRd) /sQél'P&e\ﬁJsbrﬂotor
HERS) Résearch

| acenment. St u
8’8& and geydgyr g%at BY §ate JReN § \,%agrg@@ttvwg,qstr OWPWI@W‘S”"
thel‘zmyd Beyraves, B., J. [dlinaehatnacdll (1996), 85(9,Subpl:28-hrS\Wlirein
, i estro .S.ro estin o
Y RRTER e ey e
estragjol may plleyiatexdepsgrgionidzdng narimehopalisg/ang i3y c@Bigination of
est?c@gg’s grﬁﬁéblecﬁ@é:&rﬁgﬁlﬁ I‘équpfaﬂé': %B%@?r%‘} ahé/we{tgﬁgﬁr@éb%g during the

to such teachin ext ent
PogERRRAGE RafPch Soasier Gl SO o FEHRRAP DAY o Trugi AE 009),
20(2£ 1884100, hareih @nodqiloEftjéﬂ nedferddcB @fith té@@ﬂﬂb eudH l@achlng Furthermore,
nclude estro ment ther .
norRleh 8 iR ey gy B A YR RO AT Bhe FoERn diabetes.
Palins &flulet ply Ritketes Reseanshiand Clineed Brastics; (209 hpbaME-77; Ferrara, A. et
al., Qﬁéuettég%éraqwoﬁwgﬂhM44_dﬁBb)e§§amncor§a?&e&*hé\@ﬁtbgsefegﬁﬁé with

% of women egp I ence vasonntor S
rega[d thgbeitiepchinge dihgre igp nApth Apweveyiar 'mwafpﬂ therapigs Hiabpigpent

betﬁéjﬁﬂb@ﬁ&ct@mﬁlegenltourl nary atrophy, abate upon

L P TSrly3 R SBAEE S5 o s SR
Whhb b@d_rho amcbrooq!ubartaeacbgby reroebter @pleeand etshogwgac:erd)tdrgbemué\h
SEhﬁ%‘é{HeQQ cophbdhRdkNe Xgaﬁo%esﬁégﬂf?ﬁy ieRRbmE & 6r%’roﬂﬁ?lﬁxis of

VI at e e ressi on rmn eri menopause an
mepRRAEHAY PosimBRonatd @J@@rﬁgrSav?aomwéewmm@ﬂ% &regenital ar vulvar

vag“ﬁétllﬁlfr@ﬁf@ atrobhlblvagmlﬁs réacronaéth&w %I@éﬁ&ﬁﬁ%%f@ﬁbﬂdhl rUréza@t cancer,
de&gessnx%%ggn 0{3 @ e?es B I%?lﬁatlon( E%’@? treﬁtﬂkeggand%r prevention

of @feopb@sisher ei n i ncor por ated by reference with regard

to such teaching. sGuniAY 8RR INOENPIN  €P! acement
therapy may inpro W—é\iywmmi—anong wonen wth
di abt& RFgsenpigveniion Holudessgompoundsyf yerlad)Resear ch and

Cinical Practice, (2001), 54, 67-77;, Ferrara, A et

al ., Diabetes Care,g{200}),24(7), 1144-1 150), each
i ncorporated herein b =rence with regard to such
teaching. There is a ng¢ however, for inproved

t herapi es that present o)
R R®
R1 |lliiﬂllii R3

()
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better side effect profiles. The present inventors

di scovered a novel group of cycl oal kyli dene conpounds,
wobkioshodishd to and nodul ate estrogen recept or BEPOS20851021963

estrogen receptor beta. As SERMS, these conpounds are

bel i eved to be useful for tQ; treat nent and/ or

prophyl axi s of nenopausal or” post nenopausal di sorders,

vasonot or synptoms, urogenital or vulvar vagi na

incRiding %Qh’s s8il4e téth& pNﬁQﬂaQ&l&%@aﬂy RIACRITE (fe'n9a°’dv§s thE RSP Rerein:

sexua ﬁ@ys unction, breast cancer, depressive
OXYioABAPERS: bone deni neral i zation, and the
Rzﬁsrfea(bmrmnhalagw or pr evention of osteoporosis. SUMVARY

udes <co nds of formula ( |
63@;54051\@ Sa k%' éﬁ%&‘lyv%{tag(g %g phar macol ogi cal | y
R™ fsuimh ex allgaxa] derlvatlves t hereof wherein: Rl is H OH

R5@§|k%mge@rorhgbggﬁ ; R is H OH or halogen;, R3 is
¥I,7haloalkyl cycl oal kyl, al koxy, or al koxyal kyl ;
4‘( Y or al koxy, R5 is H hal ogen, or haloal kyl; R6

anSor(Y) -R7; zis Oor 1; Yis -CC or -CR e=CRf -;

her i hen R7 is al kyl, al koxy, aryl,.
Y'f{\g?rebr Sér yF Crﬂ‘et erocyclyl, cyano, -CQO2H, (CH2) ( CO2H,
WD (GHR YheBGE it alkyl(eidx aryTNetor G2EYNSt@bbyclyDERiD) -Q0H,

-(cHI SR twé Q'LO H%?NW%@-I ﬁ'%%%%'ﬁg B.AERIIR, -
'*PC\éI@?)NWOZBOG‘\R%IﬂW( W’-PO?&IEEQ t is f?oégg RS is

whaii ¥ Is Qthdnert’es @O,M| «(CR.OCBH a—'((kl-yé)tOHCmmﬁR‘(,\Ar ~POLHR;

t'Shleg/%roalryl or heterocyclyl Rb is alkyl, cycloal kyI
ar het eroaryl, or heterocyclyl Rc is al kyl,

R® tyaryloahétgioaryir yl , heteroaryl, or heterocyclyl; Rd is

R? %I M, ’cyayeﬁllyﬂ %L)K,Weter(?arr%l or h@{:&o%g,&]ﬂf yl, or heterocyclyl;

R® is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

R° is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

R is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

or R* and R®, R* and R°, or R? and R® may combine with the atoms to which they are bound
to form a heteroaryl or heterocyclyl group; and

R® and R' each independently are selected from H, alkyl, halogen, and haloalkyl,

wherein for each occurrence of alkyi, alkoxy, cycloalkyl, aryl, heteroaryl, or heterocyclyl,
each may be optionally substituted.

Another aspect of the present invention includes a compound of formula (1):

including salts, solvates, and pharmacologically functional derivatives thereof wherein:

R' is H, OH, alkoxy, or halogen;
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or Ra and Rb, Ra and RO, or Ra and Rc may conbine wth

the atons to which they are bound to forma heteroaryl
w@eooheeasdcycl yl group; and Re and Rf each PCT/US2005/021963

i ndependently are selected fromH, alkyl, hal ogen, and

hal oal kyl , wherein for each pccurrence of al kyl ,

al koxy, cycloalkyl aryl, heteroaryl, or heterocyclyl

each nmay be opti onaIIy substituted. Another aspect of
R2hh¢cnue$ﬁab gmvention includes a conpound of fornula

Incl t sol vat and phar macol ogi cal I'y
Rs#u%ké'{ halﬁglkqu%’&‘)@'g}" %'é‘g‘ytcﬁé‘ W‘%er ein: RLis H OH
R* il Hkoxalkoxgr hal ogen; R2 is H, OH or halogen; R3 is

5 I cycloalkyl al koxy, or al koxyal kyl ;
R ﬁwaloﬁgﬁ&ﬁ%ﬁyl b is H, haI ogen, or hal oal kyl; R6

FS§(Y)(\?‘)’-R7 zis O or 1; Yis -CC or -CR e=CRf-
zise:z is 0, then R7 is alkyl, alkoxy, aryl,

e g S e @
wher GH), B’)eh(R7 @GRk, Gitkoxy, BB ryl; INRa SRR cyamio, -OB2R?,
(oI SpuriaTeors it Agia ity O Re ppqergar -
CQ“gﬁaBb W@aﬁ%ﬁamfNBrC(ﬁbﬂ%r oaryl Ra is H alkyl,

th@E 2, eh, R7¢§’@C2f-'\h chHz)tc% (é\@})téhof@oﬂnaﬁ@ For —POSHR?;
g Srocyclyl H, hal oal kyl, cycloafkyl
tisd9 P heteroaryl, or heterocyclyl Rc is H, alkyl,

R® zadrp al kateroagy Cl oal kyl, aryl, heteroaryl or

R® Eq_t, %'ik‘%ﬁxglké(déw c?%oélgyp qn)élqwe@f’oarghalhe?erg%axl g%gl %gl kéla

R® £§rhﬂ ajiyl, halpalRd, cyeldalRd, WW%M}"V'H@V heterécytibie at oms to
R® \@!h-'l @lkyl hﬁbfalfc\fl %yaeéim atr)Q ﬁe@r@ra Sl &ﬁ&lyl

eterocg gr oup; |ndependently
R% ik, alil %'?%EV'#‘%JH’?"W %Ylmﬁlerowr ?fd\@??m%(ﬁ'bj' hal oal kyl ,
or MhdeRbU Rf &id RRE6NROGRLR ey mbinealitk Yha atéh¥ @<Which they are bound

o AL BRRE oflbelBfL Ghoa i, o et erocyel ! et
R® and R’ each independently are selected from H, alkyl, halogen, and haloalkyl,
wherein for each occurrence of alkyl, alkoxy, cycloalkyl, aryl, heteroaryl, or heterocyclyl,
each may be optionally substituted.

In embodiments of the present invention alkyl is Cy.galkyl, alkoxy is C,.galkoxy,
alkenyl is Cy.galkenyl, and alkynyl is C,.galkynyl.

In an embodiment of the present invention R' is H or OH. Particularly R' is OH.

In an embodiment of the present invention R? is H, OH, or F.

In an embodiment of the present invention R® is alkyl or haloalkyl.

In an embodiment of the present invention R* is H.

In an embodiment of the present invention R® is H or haloalkyl. Particularly R® is
haloalkyl.

In an embodiment of the present invention z is 1, Y is -CR°=CR", R® and R' each are
H, and R” is —CO,H.

In an embodiment of the present invention z is 0 and R’ is —CO.H.
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I n enbodi nments of the present invention alkyl is C

al ky!, alkoxy is Cl- al kOXy, al kenyl is C2.8al kenyl,
wanweabdgnyl is C2.8al kynyl. In an enbodi ment PET/UR®05/021963

present invention RL is Hor OH Particularly RL is

OH. In an enbodi nent of the-present invention R2 is H,

CH or F. In an enbodi nent of the present invention R3

is alkyl or haloal kyl. In an enbodi nent of the present
I NVEEni édibobmdnSoftthe praséH m@grtﬁéﬂ'mheﬁ% Méﬁ?llﬁﬁﬁs?tﬁﬁéd with OH,
nvent Partlcu ar

hal
halﬁ%? rl'&??alkyfﬂ" %{Wﬁé’%ﬂoﬂm& %"1‘ rtigypgly 5" é%@T?PVH%VE‘?ﬂVI on z
monssub$tltMed with BRogerCRfarticulaRe R&is ¢hhBlyl, eatttioraphenyit).or adidoBghenyl.
' S Trg%a%%?t InOerﬁ@E)ﬁ%(agé %Qédlrﬁ%né%mﬁvekﬁ eesafgﬂ v%rlab}éqgfglgr?r{]ulaz (his
Selﬁﬂ%ﬁ@m@‘w geeuR(®) herrimigentifipheny| substituted with OH,

hal agstier a@%ec’ﬂ ai tﬂ@bl@ﬁént ﬂv@ht%ﬂ%oludfeé‘ Elébmp&fnd%\éfebt‘éﬁ krom:
yl nmonosubsti tuted

(R Sisethetpt-Bo o ARy SRR carbom) 4
pip8rdinacarbopftiemyi, or 4-fl uorophenyl. The present
h bl
B A A R AR LA R LAy L
pippinacatbordic apidot her aspect of the present i nvention

4- [QBWdM?% rﬁetﬁﬂmﬁ\‘éﬂ ﬁ%pﬁﬁlﬁtﬁﬁylfo&ﬁ%nzom acid
napht hal en}/l )oxy

’% &r{éﬁ(ﬁ%&%aﬂ\ﬁt@' 3Ph?ﬁy|b rn?ehtﬁaé 5@&91 (friduogemethyliphenyll-2
properfdiddadid;6- Hydr oxy- 3- net hyl - 3 phenyl - 1- napht hal enyl ) oxy
ineca
R R o R BB PR ek Bl s yesae

acigioi ¢ aci d;

1,1 121}|m?br$ ﬂr{hf[@ @M%&@é%é’mﬁ%ﬁ&lyﬁ phenyl - 1- napht hal enyl )

-2-(trifluoro ]-2- propenoic acid,
nap(@)a eg\ﬂ?%ﬂ*a@#}alemapeﬁfﬁww%y 3- net hyl - 2- phenyl - 1- naph
(2B)13e4-gB3Hydioxy-B pistiyy-RohmyP I DREHINAISHyB 6yl 3- tllflllororﬂ;ethyl)phenyl] 2-

(ot grql fluoro-L/-{4-[(6-hydroxy-3-nethyl -2-phenyl -1 -
Progg pqﬁ?]acfoenyl ) oxy] phenyl } met hanesul f onam de;
N-{-H(p-rgdifosy-B-Bsting-8mbsiyy-3-naphthalényDopfienyl-4~ napht hal enyl )
me%%ﬁghggJ,%géHigg;omt hyl ) phenyl ] - 2- propenoi ¢ aci d;
3-({4-[(6-hydroxy-3-methyl-2-phenyl-1-naphthalenyl)oxylphenyl}amino)-3-oxopropanoic acid;
(2E)-3-(4-{[6-Hydroxy-2-(4-hydroxyphenyl)-3-methyl-1-naphthalenylJoxy} phenyl)-2-
propenoic acid;
(2 E)-3-{4-[(3-Ethyl-6-hydroxy-2-phenyl-1-naphthalenyl)oxy]phenyl}-2-propenoic acid;
7-Ethyl-5-({4-[(1 E)-3-(4-methyl-1-piperazinyl)-3-oxo-1 —propen-1 -yllphenyl} oxy)-6-phenyl-2-
naphthalenol;
(2E)-3-(4-{[6-Hydroxy-3-(1-methylethyl)-2-phenyl-1-naphthalenyli]oxy} phenyl)-2-propenoic
acid; '
(2E)-3-{4-[(3-Butyl-6-hydroxy-2-phenyl-1-naphthalenyl)oxy]phenyl}-2-propenoic acid;
(2E)-3-{4-[(3-Methyl-2-phenyl-1-naphthalenyl)oxy]phenyl}-2-propenoic acid;
(2E)-3-{4-[(6-Hydroxy-2-phenyl-3-propyl-1-naphthalenyl)oxy]phenyl}-2-propenoic acid;
(2E)-3-(4-{[6-Hydroxy-3-(2-methylpropyl)-2-phenyl-1-naphthalenyl]oxy} phenyl)-2-propenoic
acid,
(2E)-3-{4-[(6-Hydroxy-3-pentyl-2-phenyl-1-naphthalenyl)oxy]phenyl}-2-propenoic acid;
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L/ -{4-[(6-hydroxy-3-net hyl - 2- phenyl - 1- napht hal enyl ) oxy
] phenyl } - 4- net hyl benzenesul f onam de;

W@2{0p40]185- hydr oxy- 3- met hyl - 2- phenyl - 1- napht haP@rny5300%§21963
] phenyl } am no) - 3- oxopr opanoi ¢ aci d;
(2)-3-(4-{[6-Hydroxy-2-(4-hyglroxyphenyl ) - 3-net hyl - 1-na
pht hal enyl ] oxy} phenyl)-2- propenoic acid,

(2)-3-{4-[ (3-Ethyl -6-hydroxy-2-phenyl -1

(2R aaE ) drovyt-9-phenyiedh 3038 }rmaompmpﬁ)noh@prmailéﬁyn oxy}phenyl)-2-

prc?eﬁ&@)é!:nds ({4-[(1)-3-(4-nmethyl -

razinyl)-3-oxo-1 -propen-1 yI]phenyI}

(2@)@7521 -[6- ﬁh@l‘ﬁ}ﬂ hyRroxyr2pitire hikSepnieryl- 1-naphthalenyl)oxy] phenyl}-2- propenom

acid2) - 3- (4-{[ 6- Hydroxy-3- (1 -nethyl ethyl)-2-phenyl -

(2@235@ (gﬁh[?lﬂetﬂ{l@ly thl;ylfg-g% b—%ﬁf%?aﬁeﬁ&ﬁ%@)p%ghyl] 2-propenoic acid;

(2E)rafdk3ayatopydpyBE-YY e R blengt PHAIREHAMING!) &GlpHenyl)-2-pro enonc acid;

(222%{43 éé}éc,[lcg)%%pl\)ﬁé H%Aroxy é) Bhe WII ] naphﬁ%?enyl?oxyﬂ%egy%gi peno}{: acid;

(OB QUWI(%MWGWRWVBJpmh’gl’lbleﬁyl]oxyj[j}dnyllefpmﬂmblalaeldyI )

(ngi ﬂg@lﬁiﬂ}z (% H’}BR)RWP\% gﬁ%@'ﬂmalﬁng ox&ﬂh?nyi) %roRerTmclacrl]dél

(Rl nw?fsmvdﬁ%ﬁ;ﬂhr—n Sy b Frorrhtigienyhoxy phenyi)-2-

prdpahardidé4- [ ( 6- Hydr oxy- 3- pent yl - 2- phenyl - 1
= I I h -2 d

B R shu R ARV 2 o8 eeidor opr opy!

(25)=3t (Ar{EsPhemsil- 3 (iflupramejiyf) Hemaphihanyljoxyl pleanyl)-@-mopetipic acid;

1- h

(220 %&%@Y%ﬁp B ?ngxg;; Parn G IR RO R, 1 nap

(2@2% iﬁ(% Aoy %ﬁr&hﬁaw)n@égmlpq\w)zxxﬁm'ﬁ\ym -2propenoic acid;

{2- fm(@PWdFlﬁ(kl%ﬁﬁét}lﬁ&yﬁrﬁhﬁ%{)ﬂthﬁerp'i-9!8 fﬁhénﬂc\}nﬂﬂ} phosphomc amd

o S5 YR 8REl SN ety T haphy ha

3-{423- (@Flpdro{pbﬁnyuy&hmmw@j\hetﬁylhmdmbadyn 2-yjolRgrphenyi}-suayib tabid]

6B A A e S P S T

acidy} phenyl ) - 2- pr openoi ¢ aci d;

3-[4-22-Fdrah4=yi- b%eahwlx@etﬁﬁnayﬁnawmﬁwlpheﬂw nRpE babeny! |

S E I ABERY bt o i arRoRsten: i Phospeipin Aot
3-[4+4(&xpidrbal-2methyb2-phenyhrappthileR-1-yoxy petreap]-denethyl-acrylic acid;

2- [&%é H?dr{»é/{? Fn%trgpﬁé‘xer%/f P&ﬂ%len% f%ﬁE%LIWX£])§%¥%9I%Ww}aCId
3-{45- (%Elewo{ppgnmrf:‘emﬂromcnrpm nertsieat Tylpyyl-2-trfluoterrredtve piyanyl)-2-
méﬂg,]cy&r et ) - 2- pr openoi ¢ aci d;

3- {g% #%&Vy% hen |3) propyg F’lerlr;htcr!alljeonHo{/Tlg)Eyh%ltrlﬂuoromethyl Bf?elnyl} 2-
methyl-acrylamide;
2-Chloro-3-[4-(6-hydroxy-3-methyl-2-phenyl-naphthalen-1-yloxy)-phenylj-acrylic acid;
({4-[(6-hydroxy-3-methyl-2-phenyl-1-naphthalenyl)oxy]phenyljoxy) acetic acid;
4-[(6-hydroxy-3-methyl-2-phenyl-1-naphthalenyl)oxylbenzonitrile;
(2E)-3-[4-[(3-methyl-2-phenyl-1-naphthalenyl)oxy]-2-(trifluoromethyl) phenyl]-2-propenoic
acid;

7-methyl-5-({4-[(1 E)-3-ox0-3~(1-piperidinyl)-1-propen-1-ylJphenyl}oxy)-6-phenyl-2-
naphthalenol;
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(2)-3-{4-[ (6-Hydroxy-3-octyl - 2- phenyl -1
- napht hal enyl ) oxy] phenyl } - 2- pr openoi ¢ aci d;
w@ 2606401185 Hydr oxy- 3- met hyl - 2- phenyl - napht hal enPQF/yb190§921963
- phenyl ] - vi nyl } - phosphoni ¢ aci d;
3-[4- (6-Hydr oxy- 3- net hyl - 2- Eylophen 3-yl - napht hal en-
1-yl oxy) - phenyl ] -acrylic acid,
3-{4-[2-(4-Fl uoro-phenyl)-6- hydroxy 3- et hyl - napht hal e

2 o .
'3]( X Gg%%ﬁtgi@ﬂ}lfo%hﬁyﬂ)% ﬁ\‘élh?lﬂ P?pﬁg}aée oxyﬁph%%ygnzy?r)oE)enmc

aphthalen 1-yl oxy] - phenyl }-acrylic acid,
3- (Q{[BMyG&XFQF(aJhy&onh@wyﬂﬂ rh@myl 13ndmﬂnbbéhylmﬂbﬁeh@| SrBpanod #2id;

3%—\{[%;%%& ?(/7%%(%% cﬁrX ﬁ%?yﬁ)ﬁ mﬁthkﬁl ”bEtWIOA(yM napht hal en-1-y
namtﬂaqlgnyb@@hylbmyl)@mhwaq@u d;
2[§'3L(4 {Fﬁ%)’fﬁ’&&%ﬁ t@%dﬂ&hy‘l)zs’ PIQFWM AR EDheA D4Ybpenoic

2-met hyl “acrylic
[4 (6 Hydroxy 3- rret hyl - 2 phenyl napht hal en- 1-yl oxy) -

3- (qu%whrodwq}t h@drﬁﬁlphwyl)%ythylcl r@dbh%alenyl]oxy}phenyl)pro anonc aCId

e L e T S

N- {Adﬁschydroxy -3-methyl-2-phenyi-1-naphthalenyl)oxy]phenyl}ethanesulfonamide;

22%&.ﬂu<{r8q\ﬁ @ O?Y@mwlbﬁﬁfmqr oxy- 3- propyl - napht hal e

uor orfet phenyl } - 2-

naqpél%a,lﬁny[)% hpgyﬁeg]@nesulfonamlde
N-[2-©MyaioRy-3-ni dhy(-8-pRxei-xepidhaTBiy¥ky]-8- phenyl - napht hal en-

I d;
(tr'%‘fiorf%é)')ﬁg%f}yg%ﬁ%gacr | C C:ohenyl - 1- napht hal enyl ) oxy] p
N-{hé(GyHyHmxy-B- I”a&ih*,tl-erhanyl-d naphthalenyl)oxy] -2-
meﬂgf&)‘\@nME%XSJﬁo%u ! - 2- phenyl - 1- napht hal enyl ) oxy] ben
4-{le-flgorprheny s Erweineyy- 3@%%Wapflshalmyﬂwﬁ%wwquylweowc

aciif i uor onet hyl ) phenyl] - 2-propenoi ¢ aci d;

e Sl aa i el braPheSiatharh) L

(triffi@yorgetitylphériy] Symlomengic 2¢i03- hydr oxyphenyl) rret hyl - 1-na

4B lﬁi Nk RBY BISEH nzoic acid;
R e W@ﬁﬁwg s
(mf&ro(cﬂm{thﬁ Fenbit-aBydr oxyphenyl ) - 3- net hyl 4 (met hy

<2%%§%¥é@%<ﬂfw e L A

(tnfpjmtdmétwn)phénylw}mhmmyin)dez propenoi ¢ aci d;

4- {%l gA]u Qﬁéfr %}gr et O:i g\éérﬁﬁ‘ag%\ 3xy}°’2'(P Ilenmg’(hﬂ)%@m%lde
MeLrwl{ 2{2‘[(% @Jqﬁwheovd)ﬁ ymw@me@ylph@aﬂhlhabnwwvﬁt%al enyl ) oxy

(rifuBRsRthyl BB 2eaeesul f onami de;
4-[(4-{[3-Methyl-6-(methyloxy)-2-phenyl-1-naphthalenyljoxy}phenyl)oxylbutanoic acid;
2-({2-[(4-{[3-Methyl-6-(methyloxy)-2-phenyl-1-naphthalenylloxy}phenyl)oxylethyljoxy)ethanol;
5-{[4-({2-[(2-hydroxyethyl)oxylethyl}oxy)phenylJoxy}-7-methyl-6-phenyi-2-naphthalenol;
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| V- {4-[ (6-hydroxy-3-net hyl - 2- phenyl - 1- napht hal enyl ) oxy
] phenyl } et hanesul f onam de; 2,2, 2-trifl uoro-

Wa@.260p407185- hydr oxy- 3- met hyl - 2- phbnyl - 1- PCT/US2005/021963
napht hal enyl ) oxy] phenyl } et hanesul f onam de;
L/ -[4-[(6-hydroxy-3-net hyl - 2-phenyl - 1- napht hal enyl ) oxy
]-2- (trifluoronethyl)phenyl nethanesulfonanide;
L/ -{4-[ (6-hydroxy-3-net hyl - 2- phenyl -

SJ‘HQ&BBME{?Q;{W(‘{‘%%& h?dro%ﬁ?%x@ﬁﬁﬁ%ﬁyﬂgt(tﬁm%&ﬁ%ﬁEﬁﬁgﬁ/} -7-

% | uor ophe ydroxy- 3- et
m%WVJ %?é hthalendti £ | uor omet hy! ) benzoi ¢ aci d;
{[4({52)(3&u{>r4pf{e[nae{5&yﬂdoupeammmylnhprﬁhé1mmyy23 net hyl - 1- nap

trlmob%hQW)p]'lgﬁ(y\j}ny?ace&é 54 ancrjomst hyl') phenyl ] - 2- propenoi ¢

aﬂ{lq?rzpf(emw Bildr[(Roimysiroxydthyd)okyl eB-(tritiyor@metity higHengllomgiptiniathly et
ben20|c aci d;

fﬁ‘f’?ﬁ‘ [ 2-(4-fl uorophenyl)-6- h)édroxy 3- propyl - 1-nap
inchiolgjsa Pﬂ"b%z% apd P*e%rmﬁﬁertueﬁ"mécf lesteaikatives Befsobpenoi ¢

aci Another aspect of the present invention includes (2F)-3-[4- {[2 (3-f|uorophenyl) -6-
hy r?%}/ :?Q' %n%ﬂyﬁj Qgéh f?flelnlf/ oxyfzg-?t olometll:l]%)gﬁe W 2- prgpengpé acn%, sa?tg,
solyates, fof plranoeedLtigdlly pbeapidble rigatvpenam de;

4-{ Agotﬁn a@%ét‘? Bﬂq@ gf&éérlt |rﬁ/ F%/o%rlmeg’ gﬂﬁ'ﬁ%&%%l%ﬁmmﬁﬂn@ that

t b
'“CKJQ'? fﬂ?@(ﬂgomdmﬁ F@m%{?;ﬁvmw @?@?é@% alopg Wi 2 Ph@rmﬁetﬁlaﬁlé/n
acodpladieydarriér. Thus| Ahowied ﬁ%dﬁ%f)ﬂ@ik 286 Rivention moludesh ? rc]orlnpounlol of
-6- nyl - na al en

thﬁ pé%ﬂ»blﬁ%wm i?xyf%fﬁ %{h%‘it“gé/ @81'% utic s%Bs%a ce. P y

2- (AdothgréspécB olbe higser@ir(viertidmytialude} aZeombeund of theragdenhal
mvEﬁ’c%ébh&Pﬁ%é R'F'Kﬁg}’r Atgféx &tepi{%h ?))(éi ))118 o?ﬁlﬁﬂ 'or dj sorr(]iers ﬁff]egt)?gl/ ?y
selegte R§iragsn Wﬁ&pr mgdm{gtfym Wr%pﬂﬁloular y the treatment or prophylaxis may
reldie éo%é‘té FoRRNSENE! demetdidatioh Zmﬁlﬂe%d LYES ﬁ%yﬁhbﬂéu} Qo sty
OSllﬁé?Orﬁ&%S fcé%r Ll u Orref%a'?:}/urg Pepa Xn(] han %g, acceleration of healing in joint
repﬂdcém{eﬁ&p{rfbdbmtamiﬁpbm myd:e)ler&hdmwﬂ tooktyrefain@tdnyith, IPagapidisesse,
ostgﬁ%Jo]-n%M)}sb%'siag ,trﬁﬁJcleWQa{sﬁﬁa? tﬂ@’*gl%ﬁeﬂ%«g ]a%( XA@%%%&‘: 3Ffn gécle
strgngtiarid fuestiopHeily oy age-(efadeq functivnal destipe { NAFPAOX sqreapepigy ¢hronic
fatlbu@éﬂ\ﬁﬁiﬂé\( bﬁ@hi@ Priﬁ/bﬂg%XH&utJ faﬂ@le"b)f/hdrgme NRRBILRAGEH AN ound healing,

el Reate enehet Mgk o lverdre e Ao epatete bumand

trapme ssentery, nvembbeyopenia) shdetdowel syndrome, irritable bowel syndrome,
inflgl%%é%'r)[ Bodd ai'ség’s'ef EHBRERREMN driaficerative colitis, obesity, eating disorders
including anorexia associated with cachexia or aging, hypercortisolism and Cushing’s
syndrome, cardiovascular disease or cardiac dysfunction, congestive heart failure, high
blood pressure, breast cancer, malignant tumore cells containing the androgen receptor
including breast, brain, skin, ovary, bladder, lymphatic, liver, kidney, uterine, pancreas,
endometrium, lung, colon, and prostate, prostatic hyperplasia, hirsutism, acne, seborrhea,
androgenic alopecia, anemia, hyperpilosity, adenomas and neoplasis of the prostate,
hyperinsulinemia, insulin resistance, diabetes, syndrome X, dyslipidemia, urinary
incontinence, artherosclerosis, libido enhancement, sexual dysfunction, depression,

depressive symptoms, nervousness, irritability, stress, reduced mental energy and low self-
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hydr oxy- 3- et hyl -1

- napht hal enyl ] oxy}-2-(trifluoronethyl)phenyl]-2-propen
wor@emeilsy salts, solvates, or pharnaceuti cal | BCT/US2005/021963

acceptabl e derivatives. Another aspect of the present

i nvention includes pharmacey}ical conpositions that

i ncl ude a conpound of the present invention,

preferably along with a pharmaceutically acceptable

este@h | imfoverhBitsof cadHitivB AincASD B&ifcyBiic VAR Yhemat cduﬂfé%’&uh@n
a _co thea‘%fesent I'nyention for use

Preg QARSI BT RG BJete: tomEtrelah Sl ANTEH St apd oiorte
smpétb musels ealt protiferation, oaginal dhyndes parits ﬂ‘mpiaruﬂmraf dysbﬁa frequent

urnﬁ{tlgﬁ ed?lf-n g'ﬁ'\égtrh{gfbcgﬁng ﬁ'{ypéiﬁlgoléos?eréjg@gf g@eﬁn% P%r c§)h8ral vascular

is of condi Fs ar
d'sg%‘iee'i?ﬁ'iev@sl% ¥e$Q5gaN rvasiar wiall derdadesduedni lmmmeeresr)onses

AlzRgifrlel §§ilsé’dsb¥bdn€%llste5%ib§‘ﬁ@ tinfRPnRAHER hivd dtSid Hﬁ%mﬁ qg?ﬁn%tory
or osi s, deni neral | zati on, reduced bone

d'sﬁ%\sﬁsemwg'?"w ep?ﬂ“SkSP &, virgdeagiiie ¢ tHpgr ?Li"%s's ReBpisrapyoyaPhic
latepél sblervaisf steoke UCNS trayraa, [demaalis) a@lrbdegenéraie), Brfeaétlp@m\ of

dyém%trn&é glﬁﬁ)dugglt g?%%r%r&gggusal 8@%%%%3\%? r%lﬁ,tggl@fsrgp omé urogenital

acce
or ivgg yaginal étéqpélmﬂi@nhlp yeiniiis, ae¢<ur$etrlqmsiehalmualrdg§fumduen for

enHBEREIRY fRdd) @& tl@é‘ﬁeaﬁrﬂgﬁ%@ ﬁ%ﬂéﬂv@%eiﬂéﬁéﬁé&déﬁ é&ﬂ&&l?olﬁglqilsorder for

fun ctlo r ai or age-rel ated functi onal
nofeas g 15e) fqu%waai e DM OB B OISR 3HRAPERS, EPH (benign
pros'hti@hup@rtm}baﬁ')galaommmb m@mwmwwié ihmbldltBCSLGE @lyétbﬂn@nupus

ery@xﬁm\él%léug ge?stﬁe&% S%rga I %P re Ao oc{aa]%;fs 8P is g’gc m}{ﬁfﬁﬁd"ﬁﬂ d
Preﬁqra&@]wﬁ\emc@mqr dlsprd;eoWp@pemr@ostmmnaub@\MOrders vasomotor

synﬁi{&ﬂé Qﬂ?genhdl H \I}Mr Cadiiie p'?‘ngngllr AR vadiftfid, %H?@'ﬁé?ﬁé’slsbfé‘(’ﬁﬁle

i sease, hn' s di sease erative co
Se’@S’é’é’FfﬂJVCt'oéatth?% CRICE IaRIPES Ve RYMRAMy iabRipe RPRe demineralization,
or @&%potoaised wi th cachexia or aging, hypercort i solism

d h d di, dj
o ATOTE e o BRI e R RE e & £ EFRPouRf ghine
prepend Melpitoesrsthieenadufaenm of @amedidamentfior ggedin thettreabment oeprbghylaxis
of &leé}{srlir RRoidRR é@é&.&tg‘f\wﬂ{ @&gf&éstﬂog&{ rlégé;fi&’ r%u%@cﬁibn More

brain, skin, ovar Iver

parfigularly guch ffbawenc@a@nt 'Sef?ﬁ!!ev@'tqsr%ww fﬂel}fﬁjtm%‘ﬁ PbPrOPiRXiS of
ost@dp@ﬁds&t BoneFHe@fﬁﬁeﬁéllz@tlcfhWé@D@daﬁ)h@mabé rd%Hél’dySéﬂgr@Jﬁﬁ Q)steoarthrltls

accg%éa (8% bdgﬁg aﬁtrgg%reegélf %ncjcnep Fr}%legiﬁeggﬁlgp gf han ge |rn?omt repla(}éfnent
perfpgdpatali dissabé, mecaleatidnrs tdothrepaisorgrewtt R agdt sutliedass,,
osté&’c’ﬂgﬁdw@ysfﬁa&gy %ds%‘&%ﬁ d’% thﬂﬁﬂeﬂ*ﬁ&%nb?&?&éﬂhﬁﬁf&%nt of muscle

her oscl er osi

strepgiyand dencien. fraip Peagsrilateddenstiens eaing (/ABFBTesarcopenia, chronic
fati\@y é&/ﬁéﬁ@ﬁ@s&roﬂné fnlyél il édufe)ﬁatlgﬁlbrs?ﬁcﬁomé ebaedtidres wdlind healing,

f
el e tHeoR SonsnyLSen i et st Ao Cutet B Ry and
trammeecbwspmraanmy@pemstaham bewel dyrairame, dratabledoept dyadrome,
mfl%rﬂ%ﬂoﬁﬂvoﬁﬂe (jjlgé e dd:u%ﬁ@? SISee%P%/ag [ﬂcgﬁ%{n}é cCoht?gTBQésr}y r@éﬁr?d §isorders

era
II”ICIH?IQ% anrerda assoglg@g,wlta caepheéq@é ﬁglng, hypercortlsohsm and Cushing’s

syndrome, cardiovascular disease or cardiac dysfunction, congestive heart failure, high
blood pressure, breast cancer, malignant tumore cells containing the androgen receptor
including breast, brain, skin, ovary, bladder, lymphatic, liver, kidney, uterine, pancreas,
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urination, urinary tract infections,
hyper chol esterol em a, hyperli pidem a, peripheral

wo a®edAss di sease, restenosis, vasospasm vascCRCHUS2485/021963
damage due to i mmune responses, Al zheiner's di sease,
bone di sease, aging, inflanmggtion, rheunatoid
arthritis, respiratory disease, enphysema, reperfusion
injury, viral hepatitis, tubercul osis, psoriasis,

en@dHAKIR NG cdian, %h@bro%féltee b%%fa%e hﬁe?&é@@a h%s%ré’éﬁgaseborrhea
neur odegener at i on, breast

t
e DR i A S
hypesipsutiotroia, Byuliptresistancel digiesnés, ayndwme/mldyalrpudeaga rmahary

mc@ﬁtfngn{g/ grt l’&&)ﬁg? 6895 Y&?& Qﬁﬁahﬁemg'{? %%QF&‘] éYSglﬁ‘lC??n dg?rTESS?On

sexua uncti on of enhanci’n
de@fﬁ%%\ten%mptqms R peIEERssy érltg@wm@rtre@ﬁ sesiuged mentabanatgy and low self-

esiBbALifplovanSAY ol 86gnithe rfuriclf’kSifi' BAGyREL §VAR Jyﬁ%%%né‘dﬁn%%tmg
i nt ensi t%?of or asns, q%Bm sfus, osteopeni a,

PreeafpgR BrBetslel Wrse: CTBTRPjon. MsBs b ahss aadle aort
smblath Imh usole @elb priolifgratiorn] ivhgital dbinksy ﬁmt"@ ﬂy&pakdmlzl@dysurla frequent

UH@AUXF] ﬂﬁﬁ%%&éﬁﬁmﬂ&ééﬁrx&g&”h es%rgl ‘?’aepgo:eé{gﬁ)%r%i% ggrlp%eral vascular

car I‘
d'S@@ﬁﬁ’dfelSteﬁﬁS'% vagfispasraleasuiar w@ﬁ dgaemasuuedo inyosneTesynaes al

AlIAbRRES §|§§aseV@<§'B'HP§e9§e %ﬁlﬁ&tlmﬁﬁlmé{&)ﬁ GREIn Abid ARhe Lr%%lratory

i nal atro at rophi ¢_vagi ni t endonetri
d'sﬁ%?%af;@p@éi'ﬂ?éi re l?ﬁéri“r'% ! "aﬂ'le@%“g’ls ‘Hé‘h’ gidpsis, d’é?fPé@s?rmé’tmph'C
latergirgoleeosts, stebike PEINS FraurhaRMEANE, Rlirdddgenératish, bRkst pain,
dyé?ﬁéq%ﬂﬁgg orfi%r?opa@na?s [)ecgsltn?ezl ngsalglleO?’é]%er% E/ra%osngot s:ympf%ms urogemtal
or Yulvge Magingh airephy hatrophie uagwtm readarfietdosise thindereaxualfdysfunctien, for

enhe{?\cﬁwa‘ﬁbl% Q@Ftﬂ@ﬂéatﬂ%ntmf Wkﬁé'sﬁx&ﬁ disqad Eé)&QlSar&fsal dlsorder for

di sorders associ at ed sel ective estrogen rec
incrR3INg 4t feRquenay@ed mrﬁ%eﬂ %gqstsww'%qﬁe%ﬁtwﬁ@mBﬁ"é (bemgn
prazestic RyfRerdpAR] uut0|h1’r\nllnb%llsbé§3%t ARIMiME's By RidHSs, BKE $SsyBfemic lupus

en R BRER0 B funehil gty FEpeRuydidantie of B mar @rtio on
Prej¢rably the don@mWr@haoqumsrmmmdammﬂmgtmeaomlsdmrm @fsomotor

syh&Bnk rlgodge'ﬂitil%i' ?ﬁlvefr‘%lg at%ﬁic%m@ﬁﬁ@ n%rﬁ&ﬂ% female

acceleration of toot
seakdysiuactionsprearticancsr. mp@ﬁwswa@wmm é@P%teWi’@ﬂ? ﬁgmnsﬁbzatlon
or dsmédp;bﬁfgignce and enhancement of muscl e str engt h and

fun t 3r as%% 8 béﬁfeﬁen %IYF'&W?P @F;éﬁ%ﬁf}‘vﬂ tgﬁgeatment or

proohylems of copditigisay diaonders dssddiagribwitiysethctvessstragaedeeeradri on

ki T [ S
paricuiariydhe eqneiien 9r diserdenibesisanepsisi %pnemwrterailé@t@n, reduced bone

ma%é/ Qﬂh@ﬁfeor drévﬂth t @%oﬁrthﬂ%cc&!f&%rﬂ%oné ﬂé&t@r@ﬂ@ééﬂ’r and PR,
di sease and aail%tl ve colit

acc@ﬁeégtlopyf h%aépg dea rgglpﬁeéraebnt Ipﬁecp s%sraézgglgraﬂon of tooth repair
or grewthe Paged diseade, ostedubhdrodysplagias) ghustly pesttgr the $adinterance and

enﬁa{ﬁgem%if ﬁ]lg'soﬁe strength and function, frailty or age-related functional decline
("ARFD”), sarcopenia, chronic fatigue syndrome, chronic myalgia, acute fatigue syndrome,
acceleration of wound healing, maintenance of sensory function, chronic liver disease, AIDS,
weightlessness, burn and trauma recovery, thrombocytopenia, short bowel syndrome,
irritable bowel syndrome, inflammatory bowel disease, Crohn’s disease and ulcerative colitis,
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syndrone, cardi ovascul ar di sease or cardi ac

dysfunction, congestive heart failure, high blood
wpe@sowiey breast cancer, malignant tunore cel PGI/US2005/021963

cont ai ni ng the androgen receptor i ncl udi ng breast,

brain, skin, ovary, bladder,_|ynphatic, |iver, kidney,

uterine, pancreas, endonetrldﬁl | ung, colon, and

prostate, prostatic hyperplasia, hirsutism acne,

obéﬁp @afnﬁ@@sor@é]*g frBQl@ﬂg %naje?lg %ﬁéo@rate@i%fﬁ | Bohd RSB OST LY,

denon®ds and neo IS O
hyﬂ?ﬁ?étfsPP%WJP“%"é‘r‘ﬁhﬁ‘g sisHaRIPInA. %?@F%@'Seﬁ%éﬁ&ac dysfunction,

cor@‘yééldﬂ’e@ﬁ&rt ?éllurféylfﬁbﬂl @lb&fﬁ*e@surél Iokd381 dantsIC@BkdnBfGRore cells

oo g B Ro R preU PRI EG S, Ay Placer, pmenatic

livenekidnewisreing, pancreias, apdbriétyiym sitings sslpn,ragd pousthterpristdtic
hygefa<e/ hMISIlno%n%eéJbgﬁhgae %drb@@: Cfoéfﬁgzgﬁt arni& %gﬂérfn\o\éﬁy

function, polycystic ovar count er
adgsropige pg%gqpéasusp}f drearieiste hyﬁ?f HgHiemia, isHIN ragigignsee ﬁ'abetes

syridi'?cﬁrﬁé X edybhpiieaial uﬂh&r? ﬁfé@ntm@ﬁég @ﬁhé!‘@sfcle'ré‘slss rm&i éhfﬁH%ﬁeﬁlt
yness.

L rol |f ration,

s Ldyalbthonertrs O doprp e nuaTs et ivss by stess,
reducaxthentalfenetgy and owsefieschol egr@rolesif apgnitive function, polycystic
oveny Qﬁ{dtdnpé g&mté}actmg g}ﬁgﬁﬁggla\ﬁgﬁ%s"ﬁﬂ é}hér%%%econtrac%ptlon uterine

est enosi’
f'brpm%ﬁf%éseh E8erRastc snmoﬂhreum cel peilitasation, va@@ﬂ@rw@@,&;@ltls

dyspgicgia, dﬁﬁﬂl@f@@ﬁénﬂﬁhnah&?%ﬂﬁér?tr%tﬁfééﬁbhé h%eré%&@teﬁ'cﬂérﬁéy

di seas erfusi on
PRI, S5 IR Bk TESaspd a1 Pahsle VaSaMSIT B wall damage
dué wtimmahe sasenses, Aizhether kiiseaddNBorte (ﬂme, agimgeintiaramation,

rheﬂ@%{g)gogaﬁgu?rse r@sﬁa‘r&or{y oﬁ)sreggéc' L g@ﬁy%l ¢ br g??tﬂ:?on 158@ viral hepatltls

menop ers,
TUb§5‘PH‘|§§i®n®0ﬂQﬁlS®Q@Mﬁﬂt%’hlcch’fe"atﬁolﬁms'&/ ammaCNﬁttrﬁ@rphydementla

nelﬂ&ﬁ Rératiore BlcRkttah, d)%?r%eﬁ}ltléd %&paJsﬁf@lp%stﬁ'%ﬁé’;?Ausal disorders,
Va%%/n unction, for enhancin for the treatnent

OWﬁwaetemeurg%%vﬂ%hor w'\é,%s?'a@va' a%éil}{a?tm&’ 5. yagipitis, endomedriosis,
fenthlessxdalrdysfimation,for enhandngy ible, for e reatmentstthypsrctvissexyal

dlsgrfdero g@%@ﬁusa?gfc%gr%f incr%g ﬁg? R '?rjeguengg 'a_l'!ci jﬂ%ﬁélgﬁof orgasms,

vamshmmsteor@ntahwuKbﬂmgnsorom_ﬂé hyesriserim, @ummpm@we diseases,

Ha@hMBtB%W&&%)SLEWﬁM@ﬂb@s &9ﬂ¥ﬂn§tos&é’§ nﬁ;FaQﬁ%ﬁuH%k% or
damage i schemi ¢ nyocardi um Prefera

rep@[ﬁ‘r‘ﬁﬁ‘?ﬁ ‘43&?96 of grhemieyosagdivian Bpigrakly ‘h8r°°B%%anPé Hi5pLg5 8|
medomué@m ﬁostmaﬁdmmew HisSiBRR| REBmotdF Wd)m@urdyenw biailvar
vaqlr%rgl ﬁ? gbhg’exu &a%"fllu% & &%ﬁetx%%egﬁall > er)]%% dysrtfE IIlCISIPIQ Soreast cancer,
demywp/te@umptomsa@eb%@,, bbredemieeralizaticn, mzqiteoonroser

ost eopPYPEHISED %Qbhﬁﬂéﬁ RRCEHOPREPERRES ERMBODINERR | ON

i ncludes a net hod he treatment or prophyl axis of
conHia Re#R Hverdirs t§r‘1?é?@e§§§66?5a'fr@lﬂ’"\ﬁf‘? APRIBFIRIEY Py fhose skilled

in tRS bit.OB@ak € 6B BlefdncaBEiHIRlctANh&TOsTRF hidl defndd)ehe fact that certain
1 Nj |nvent

adm n onpound .of the pr .
tong i 0o bOAYEryBHE SR doDY e e die p B il
undedinecip drdefinite, Hathee all tavmeesed hereit immrheliewdue deschibatne invention
in terms such that one of ordinary skill can appreciate the scope of the present invention.

As used herein the term “alkyl” refers to a straight or branched chain hydrocarbon,

preferably having from one to twelve carbon atoms, which may be optionally substituted.

]
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mass, density, or growmh, osteoarthritis, acceleration

of bone fracture repair and healing, acceleration of
wheabiosxysi n j oi nt repl acenent, periodontal di SPEBEES2005/021963

accel eration of tooth repair or growh, Paget's

di sease, osteochondrodysplaqlas nmuscl e wasting, the

mai nt enance and enhancenent of muscl e strength and

function, frailty or age-related functional decl i ne

ExémﬁBEB'f )a-lkyB ag CSRE Rk dn m@lﬁ]ﬂ@ Bltark Abi I%h%d Y RS {Drogxl

acu atl ue syndr one, acce e a
'“8@&)(@[?8&“%%8&"8‘ tert:hut yﬁt‘ %e” 8?%/%9’1‘@6??/ lif&ynct i on,
chr éaiused herein th:é toreatkenykl BSrs 106 grlatdheamed Mrﬂh)@!ﬂ%arbon

thz}t k @rﬁgﬁs bir& 9rvrﬁ5r¥ cgntbgnrl ggggm@gf ta%g n%d pr g?rraglx,ﬁ%\( ing glorB vagelio
"W%W%'éad%@ atenna,wvhl@ raa»smomﬂm sulpstitstest |Exemokes ot ‘latkenyllas used

hefIREBEILING, b@ﬂiré ﬂgt Iﬂ'ht%@fdjelhﬁ 1 B%Hﬁvl Dag 1IN i@,

assqci a?ﬁe cachexi a or agin éqer cortisolism
and “&YEF e ”ﬁiﬁrm Sy gfeen 6 alshtir byanstedehaisyrocarbon
that aorthias oty &rfrogre baman-td;m@mtupw eomapsrtefefraw KévRg fldhOto to

'[WQ!/& abéh}{ %grﬁ rvg'nca% éﬁltl%slt U eﬁi {E%amﬂlag geéggrgy‘f”lalssused
heiﬂframﬂudes Ibufrﬁre ootdimjted m, athmre,ﬂ 1-propymbiaipepyhyl\ead thekiikeney,

ut ek RSed MAGRtRERrm CAK TR {e’fé'}g% 4 ﬁpoﬁ’ght 60rQhbhe@BRhin divalent
Errostate prostati c hyperplasia, hirsufism acne

Q%P?rh@élca'aw&%%ﬂadma |fre@ézﬂedo tegrsarion atomn dybinlexdqorgps of
sulsgitionas: aNoeled e@&h@%s&)f afikylehe" & @8t AbRin include, but are not limited

S em.a su in.resjst di abet es,
o, Wéﬁ'gfén% &&ylgqe am T‘fz?"&@?nnabu“d?'f @ggfﬁl&eont i nence,
art e u@@th\eéelomesterm Theloden” eefbrare Bumeine,, chipgire dromine, or iodine.
dyshigdd ein %Qélﬁﬁ‘%bﬁglk Idl%{%rr&%sdn a‘fklyﬁ%' 3gﬁeflned herein, that is

nervousness, Irri
susiisteswivr IeashPnediajogert %@mplqﬁﬁi Prreaskar SBalgl@t@@ﬁln@qi {aloalkyr”
grdupB QeI thlé@réé@ﬁﬁﬁ\?e‘ﬁn&MﬁéWdeSMﬁlCHr@ﬁ& linfREd, RIeBGL A, propyl,

sooBF RECDF R B B iR Ssoraut A e o

exareple, fluowi, Chilenodtromn, andagrion dhe taryriealsglkyfrshoilt be jnterpreted to
incili8 Q%f? biftuerdy S445 rl"ﬂ.lorcfar lﬁ/%g@s dHglAhdeon, urinary

tract Infections, C terolem a,

hy p&f Hesi hpsein e terat |ag<ﬁé\f zaferg e alosaupdPBewbese R is alkyl as defined

ab6eSt enosi s, vasospasm vascul ar wal |l damage due to

di b
M e A e e
inddpareasty, is alipllag siefied abevmrf usion injury, viral

h b
PR g DE1H BBl OHEARETH & b .
he‘i‘?élﬁ‘%d%@éﬁ@cm'lﬂcﬁﬁ? eaﬁ'ﬂ isalsfingskherein.dy s menor r hea,
nenﬂyameraﬁ tr@qmweﬂmsaérs% feGFRpSOHYasonot or
ngtorrs ur.ogenit aj var vagi nal {atrophy,
atr

5 RFR R et cmiroiiaters cuihe I BratOBE
dysAs: nedd renein thertererthaotichgs to the dmup f-ng t he t r eat ment

al I
di sﬂg gé)e%f:ﬂe' éé rr? th?eﬁééH'le arsnﬂ'l Petft%g {o{; the groﬁﬁ l?en referre?l V as
suhﬁtlt@dgq;gm defines such groups substltuted with alkyl.

As used herein, the term “cycloalkyl” refers to a non-aromatic cyclic hydrocarbon

ring, preferably having from three to ten carbon atoms, which may be optionally substituted.
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vagi ni snmus, osteopenia, BPH (benign prostatic
hypertrophy), autoi nmune di seases, Hashinoto's

wa boosodxdB3 i s, SLE (system c | upus eryt hemat 0suB)T/US2005/021963
nmyast heni a gravis, or reperfusion damage of ischemc
myocardium Preferably the ggndition or disorder is
menopausal or postnenopausal disorders, vasonotor
synpt ons, urogenital or vul var vagi nal atrophy,

Exampiaﬁ)‘f‘cﬁcldéﬂl@l @kdub§ incRBél Q)‘i!?éré 'n@ﬁllnﬁtedft@ @?&I@préﬁﬂ( lc';?élobu’[yl
cancer depr essi ve' synpto

Cy%é{'g‘etrf%EJ §¥°I8T)eg¥1| 'ﬁ%?pé‘f ization, or ost eopor 03| s.
DETAS ugsl m@@flﬁwrﬂfrﬁm‘ﬁm&ﬁ&@sEﬁ@imdl‘ﬂéhﬂ'en'éhﬁhg orto
i r no
an%ﬁtﬁ%ﬁ %L%Hégtﬁﬁh bgﬁze'né rﬂ§ §3Hiénk? Pugeél Ph‘g'\%a?ﬁlor%od)\rlt\@ ajlg Substituted
beP@Pé riggte fevan ¥°d|eﬁamré¢ r?é\tfﬁ@eéafménawrenej ef haphithalenk ¢ing

sydtaas. Ekﬁﬁplé‘s&fft‘éiylﬂg%%ﬂclé‘deebﬁeéré H&qgmltg@we ﬁé’n , §Jﬂ9%\lntﬁkll 1-
ered as indicative that an ermt a

onsi
naﬁlﬂ%}éﬁr}qgﬂ)hegy i ﬁ?d’é#'laﬁlsf’gﬁ'“ﬁ% ‘?‘Fé’?’a“"ﬁf fheteg) %/rrs used herein
ar eAbesédhazein tthe tes Grdtdiearyhefdrs weninbrdbytiie five fdﬁévérumbmbered

arJnl]Eﬁﬁ; rlﬂgeorﬂf a REd &F\?J c g'%k's atic ﬁ@sy RRY e(r:r{p?tﬁlgg { h?%%ﬁ%r) rm}nocychc

'sent” | nven er el
f'V‘F @fS@V%f' mempered pepmgtie rings. Thasrchmieroaiiings hyrtaio oae bronore

mtd@@@f uRkR) éhdhﬁ\ékﬁ;gn BEoRE ARG e NOoide! éiﬁ‘unc(ﬁ{ (ﬁe Nt s are

ﬁi{}ﬁm %tb onal | y_substi tut ed. Exanpl es o
PeimipsR)§ et @319% Rivtons,” Throheleraarvlyings may bR optiqnafly subgtituted
and owltipietdeygiees of Whﬂtutmf\@pwld bé Scﬂﬁfdémd Wlthinﬂﬁé)sldowb of the present

mv@ntE)Ht tlxamhlgg f ﬂgt H/l”I &Bser%ﬁ her %c)f;:pé! Ulyé%')rugdt r{ogb%hmlted to,

furan, ﬂfa@rgwe,cnvrrbleamd@é@lemyeaznlehwzcm; aetta@ciexthnazole;mamlms
lso%h%leo BdeingleCtﬂfaQﬁQolé c?sd'ﬂﬂé}%%n pgr rHQEIH'e wﬁ)?lraglt’\mnlb}ﬂme

Vln ron1tmo to tme ve car
qu'a E“Po ‘1"3?"%!9@?4‘3(‘{5%8’9”%%%% 'rtﬂole @F‘R@‘ﬁrlaﬂd substitsied

velsinethardoncl ude, but are not limted to, vinyl,

1- the Jike. As ,edhreinthe

t eP AP RER iR b term B b e o Bt vt} THreth i Aetprinne
cydliy dﬁ@@)@temmorttmng ewionalyvse onmorerdegreee otursboratipn andaalb@ n
coﬁtélhlﬁb 8ndeNASre Héfe‘?gﬁ&ﬁ@l Meﬂﬁga H&elfoﬁﬁns u‘gg.bo%% C{Sr S,

carbon atons, wnich opti ona

inclaging\-exddess sttty axjdes) andéwﬂ@éd Pf?é‘?r@i"}ﬁ gy u?d@ree menaweénbered
andisteithérrsatuesled or hagtohy Bblﬂnoreltegfe@QWBHsatu?at@lﬁ OQNtfb)‘lblly, adGsed

nersli B e oS bariidiin. B PP eBiesy ofig rikiap oo

a"w@dl Sath ripgsehayr teadpjiorredly fusgd for ame co merd of anethecaeteoieyclic” ring(s),

ne@icMRind), MBI RIBIGT RS EdtbLOR BBl tblps

erein inc
'"CHS? hUF ﬂﬁet"@ﬂ'"?'E?d t%é@twyv@ﬁ@ranemﬁ?m drfedioxangr bargllouane, plpendlne
pylfbllblué%@’ﬁﬁohnaﬁdtréH?&roiHldﬁ?ranA&qd@@éhyBr%f%pﬂeﬁJ1e term

o e erdia BERbTa M reren, sepoHlan i RYFS PBIERY ¢ o
subsntuwdkyﬂ vagiatiung thepeof dedfidte erdogtienalisabstitdtian, incduding multiple degrees
of substitution, with one or more substituent group. The phrase should hot be interpreted so
as to be imprecise or duplicative of substitution patterns herein described or depicted.
Rather, those of ordinary skill in the art will appreciate that the phrase is included to provide
for obvious modifications, which are encompassed within the scope of the appended claims.
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substituted with at | east one hal ogen. Exanpl es of
branched or strai ght chai ned "hal oal kyl" groups usef ul

WO poobhe21gF esent i nvention include, but are notPCT/DE10881021963
to, nethyl, ethyl, propyl, isopropyl, n-butyl, and
t-butyl substituted indepen? ntly with one or nore
hal ogens, for exanple, fluo chl oro, brono, and
i odo. The term "hal oal kyl" should be interpreted to

i nct*@@pléyeﬂloﬁHmBétﬁ%F%r%u m&@cﬁef écvp%g Iﬁwénlyg%ﬂwt and

used her el term "a
a'k¥'ﬂéf°@¥'oqj'ffxyman%ﬁého@emhﬁlgalbvl yHroxy nitesr Pypizaalkab whish mey be
furthercdibbuted with Bey! tafdoRy, a;klyk@lxw lalkynyl, remfy&nﬁora/D cyfﬁhoeﬁal%}{en

raiGBRY et o BV S GRG0 e Pt s W oy,
alkylpalkenyl, glkpnyb alkge @jcRyi, oWaeo.chaRgies, haloalkyl, hyairgxy, or nitro; aryl, which
maR%E fipef ydbstitgfe F\%Eﬁ %yla'lkgﬁﬁlk@ﬂﬁ %lﬂgﬁ Idrﬁlwl ]yﬁc%gll cyano,

ereln. USG hereln

halpgga, 54*'6%!'&/' hofroxpr u'é'edﬂeltﬁéwvlnwiﬁ%mﬁb Pﬁfurfearr%@ﬁtymed with acyl,
alk&8f {ﬁdkﬁ dliger ?/h&lkﬂ{yﬁ lé{k s o) Fjand\haleg el NARBRYINhdRsy! &hifto;

i§ o rei
00 58! ebebis N BEReeo Mk o Aol b o e
wherefeach eftR% B, 45, andlﬁf‘tmctepermténMra as tekeinefinalich gr oups

SUb f]% g%@fim% bitomhA () ﬁ r##é?a‘?hz@ Fibrd: the{r{%%etrm‘a

refers to ar ona IC C

ch%ﬂ?r@e@kw gsi Rlymopphisiy 2% sychtf&lmvgofﬂqf@m% (robenqrphst)eate

WItIﬁiﬁgﬁt@&o@é &‘Wérmdfﬂ‘(‘l c iF"omf’h)t‘)r rrp@irieﬁiﬂ tdoceur as a response to changes
SuUps

in GBSt paewachr P oM fan a&%;% Silffept Vel in 6"

crystyifizadipe ptogkss. d%odyntdnme)dan badidtimyuished bptarious pl&ysmbc:haractenstics
e Yor t ] QrF
o8t D581 Ty BonbBHSES o) S0P o
subSertainefdde Wn@s ¢qsn@oe§y@twmmwet @ neie clgjral petess, or

ma9 B¥h|eFWl§é 1l>é/cawbr@tolr t:»u;tﬁg ab ﬁﬂuﬁ?l&estéré&&ﬁnérg ﬁ{é{sﬁbi)é 8fthe present
hr ene na alene ring

d ant h racene henan
'“"%‘%’f‘é’l‘?@‘ cERuyPR el Sé?re IFHNAre Ay lﬁa%mi”ﬁ‘é‘? UORRIP O e
enantibmbiically/dielste@omphieily bnricBediapdiregy | Alsdlinclodeahtithid the aaftqbe of the
lnvggtBE ggé/dtlhﬁ ér?@luar@'%l |%%r§<§’r§ éﬁ@ng E;h é’ éff‘tg% %‘f? ésgr‘r%#l X)? lsbrrf\mg g? %s ‘well as
anywirdly e partiallyieguilipreted aviwesthersf. eﬂwomf@smt ingentipm glso mcluges the

mdﬂndﬁHIﬁ@dﬂn@é eMRb bomPSupIRtdpfesbhiBd b?%@"f@rmufa@ EBEV eSS HixtuMER with
such nonocyclic five to seven nenbered aromatic

‘S°F‘ieﬁd§efeqfwé§’8'° QP%PVdﬁ?rﬁl"h‘Fa}' AEfUeTE St iBysitedne or nore
ni t Tyggrany, tisakHits bf tha pebsert imxiararapiemacaeniep abbeprablbesats.

Sal?s Abfc?)rrn{)g g es‘thln%eqedl !t‘)pélﬁ\%ngsce? lrcellyp a%%é’ﬁt%ﬁé b&%’ Fé?etr % R?Z?“t-tg%
salglﬁb e qompeuhds of this invention. Sa|ts of the compounds of the present lnventlon
may comprise acid addition salts. Representative salts include acetate, benzenesulfonate,
benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, calcium edetate, camsylate,
carbonate, chloride, clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate,
lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide, methyinitrate,
methyisulfate, monopotassium maleate, mucate, napsylate, nitrate, N-methylglucamine,
oxalate, pamoate (embonate), palmitate, pantothenate, phosphate/diphosphate,
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and nul tiple degrees of substitution should be

considered within the scope of the present invention.
wex@apdass of "heteroaryl™ groups used herein | PCT/US®P5/021963

but should not be limted to, furan, thiophene,

pyrrole, imdazole, pyrazole, trlazole tetrazol e,

t hi azol e, oxazol e, isoxazol e, oxadi azol e, thiadiazole,

|soth|azole pyridine, pyridazine, pyrazine,

dcﬂ]ré“d?@ poﬁb‘élﬁ‘rﬁl éa‘ﬂ@ylaté SOGUNNQLAAR, s PRPASE W RBinate, sulfate,
th azol e, and substituted

ta"O%tF F"Srﬁl?ofﬁ?é'ﬂé’o?"gy'ﬂél tU%‘B'Erd'%%rt@“ﬁthy'?'ﬁgwf“é?‘n?“d valerate salts.
OtHeh editz| wisiyic hre nobphaihadetticlly adogbtablegiey Be tlﬂeflﬂ i 8 Prep@ration of

corﬁ%&u}‘nﬁy Silthlg u‘(ve&?)nsa}(lali e@e gﬁou‘iaabenéol?l i i?r%h Itooo |a¥ ?as egt of the

unsa uration and SO cO
mV@ﬂwﬁDre heteroatons Preferred heteroatons |nclude N,

O ﬁg‘ﬁge@rhe%n kHRGE BRI RYdr SRS corpidxbi vaEbRESoictidbtry
di oxi des. Preferably the ring is three to ten-nenberéd

fomaediby & seliipKiathis 5‘&’%!?“8? e?dCOmPOHa%Ofd:ﬁ@"wﬁ Liep ﬁéa'a@rgw@g'oefﬁa"v
functivhalk defiadtive therddp) draradolvint. Buich SEIderits @ ity purie of the invention,

I e e sub h ltipl e deqgree
5 B e BRI bl Vb 5965
suiigpleisolvaimts yncluds, dmilt are nohlinited torwater, ofetfzamol, Bbanol, and acetic acid.
Pref&%l? ff@%f?/laht%se Is%q&%)maéaﬁﬁ%ﬂ)?%c\éétaﬁlb QQI(/&)t NBA-Y¥hiting examples

rnn rmn a es
of suffaltle PoArapeuitally aeapiable RONRTE Inabise ares, ool g aeslic pgd.

Moetqiréfaim}bxyrtlﬁésmmws@mnﬁmaterl 4- di oxane, 1, 3-di oxane,

pi peridine rr.olidine oline . . .

P e PR braPtait s ch i fROP B IePt derisainer o ke
pharlmaeeuucally rroceplebie deriativp 0bs eortpaipd of thi pessewtrinventiam that, upon

adrgilﬂfsﬁ‘%n i@ QH%I i a;ﬁ‘égﬁtdf %ﬁ?lﬁg‘ﬁ (&feﬁg%r dﬁ&n‘e&@z iatcg F&% of the

enot e an optl ona g
pregery investiogfor §U BSiveiMaiakefite thareef. Shigh ‘éﬁr'vﬁtﬁ(P% Qi R¥aMpPeyesigrs and

am@fe@ Ul bd Bigaib fk@S@sl&lﬂa@% fhera@t wiﬂﬁ)ut LE{o@é Ek[ﬁriﬁ@n&@oraSRéf@rence
[ I cative.Q St ttern

ma Bp b{FRe SEiod Foenind BB ikt aRsty fi BoRpicrtn s

EditordiVoht:\Priskiple$ anchPtabtizeawhicinislincogpppatetheatia by heitrendedo the

extBit DRARR tééhé@%ﬁféﬁ?%%l@ BSR4 BerhRfiveaPVi Ous

icatio re enconpassed wi thin the scope
of ft\srw@seﬂﬁﬁéqw&f terny|effgctivg amebalr eaps thatmmousi M atdredent

phdimasdifticdl Rgbitdeat @Jﬂl)@llclt @k klogical &?Q{éﬂkcal r@géﬁ)ﬁlﬁéf bfa tlssue system,
ano n al o

anifafahssifa AT s pe!sar iy Ry et A AP PLALIn. The term

“theyaiips ticdlky toéelctive aimoaﬁ’yﬂnearal angxagnouisi vitydh, astdegraydd to a

cor| XMA suﬂ e%ty\l/ Ufl.afs % Cel\%/oasn%h Pl@ gl% Itshﬁ?l % Mltre tment,
N e PRt e pridut sponed i

heaﬁl,lng,gr@\{emlqm ommﬂlogpélym of qaqilmy dlg:W@ﬂ or s;glpl@gﬁgn ora decrease in
the&btlé)bﬂ Hévané‘érkéHt Sth igensk or 9#&6@& Tha Ité?ﬂl%fbo lﬁ@udégwﬁbﬁh its scope

njtro; I be further
g SH3ctvEl SRhetreegTel Paysksers BRRR: ol kenyl
al kiyoryse irethé&yipys thetrapeyticallg yitantve dfmrbumgiaoi,a cbmlpomid«y formula (1), as
we@%%éssgé %/sl?tlv% snér{c{P%XSIolﬁé & ?l%l %{Anal g\?{\(t&tﬁ/ gﬁ?éﬁ nﬁew bterb%lfnmlstered
as mekwyhemlaalkﬁ\p@mrfabmwe aow%mredhau m@ebe prh%ﬁn&dl oy |
phdhhaEQi¥al cBp&YitidhO Accordingly, the invention further provides pharmaceutical
compositions that include effective amounts of compounds of the formula (I) and salts,

solvates, and physiological functional derivatives thereof, and one or more pharmaceutically
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- CO2H, - CONRaRb; - NRaSO2Rd; -NRaCORc; -SO2 NRaRb; -SO

2 NR COR 0; and - CONRaSO2Rd, where each of Ra, Rb, Rc,
wa@paeMeR18hdependent |y are as herein defined. TPET/US2005/021963

conmpounds of fornulas (I) may crystallize in nore than

one form a characteristic jJgnown as pol ynor phi sm and

such pol ynorphic forns ("polynorphs") are within the

scope of fornula (I). Polymorphismgenerally can occur

accé\&alﬁe ESRORGBedtd, @)?é’kgé}ﬁs | Thel @HpBLRHsWE formBIa RS &R Salts OF

solvlal‘,?é q.ncl_ @W%P'Pglg%&’?%nﬁ%%]gb Ezgnv%gﬁ']%%%éns %F.‘[II'I al | %gs’e.lﬂwe
carribir(s}, |dﬂ1g1mt(s)he<éxdﬂpiem(y) mosthepltyitaiad, ircihakandearf bsihg caempatible
wnth&ﬂ?@@ #IH?IIeEgnt@ 8 thg Vé}guﬁﬁoﬁ(ar{da%t géegt%lrl&%% ?\% E&;E Erﬁ of'the

phaﬁmﬁﬁgmﬁdj@or@m@pn ble@cmmca with anether aghect ef thesventionithese is

als&[ﬁ‘wlgécﬁa prabeddRt 1Y ;5]'@5%% He pﬁé‘rﬁﬁ%tﬁlcﬁlfforﬁ?ﬂla‘%h Wﬁluaﬁg
pl e stereoi soner

e pres
adW"H%%P?’BPP%”H@T HadamHe) BF%?étso?o"}é{eér @éﬁﬂ&?@cajém%?ﬂa'
derigativpsithiefdof dvith A bi rabmeiphamiaceutically acceptable carriers, diluents or
ﬁgtl onerically/diastereonerically enriched m xtures.
sOo’ included within the scope of the invention are
t hé\ hedbeutigally effectygamounifof & lsempeind®i epreseptiewstierewil by

depb Y3 Admber BftadBls! F@lse)éﬂﬁblev‘mle{gX aRd wBRht df #d ahimal, the
equi | i brated m xtures thereof. The resent nv ntion

precisesconpiiien (pauiEing fieatmapkiap de sever 'B/o‘ﬁ‘é r”ét“{ﬁ 0 t“Pf’e ° PnRg the
rout@@pa@ﬁﬁ@tr@lﬁmlhye hihractbenroué asnsilemade Tas thsragdeuticadly effdctive amount

| whi
ultué%glg?hesl%é Feg '(‘)erﬁ}'f)n’ técinl o? nxe a"ﬂgné)an {)ﬁ'gys%%a% I?)h (/annca?grtt elEo?
exampleean pibevtiee @ﬂ@mpfrmmnouo@bﬂ formatec@orahe ée@@illen@f hgaam%
suff@ﬂngfFE}?%ftS&bo sﬁshbéheﬁ‘%llz drBlid e AL P8 bF b g4 00 mo/kg body

accept ab to non-toxi ¢ salts of
weigh ﬁﬁiﬁ?tﬁ’&é‘t Gramrpgisper go nM?reNSU@mﬂtesef@Pt'\ter?@“%Jah%GH'H&& ifhe
ran§ 16 106 8B Ait/kd BHEG Weighpeiay. CTHUB| foB& 7@ R¢ dudidtlirhmalnhe actual

am b ek dop Ena o Yo fob o B sBREh s gvgrdn a singre
dosbipeaddyratirea nigobaxt(@ich lbs tvd, theee, faur divemr ethse)af eyb-doses per day
sucg "ﬂﬁﬁg-’e% Eli da‘ﬁf‘gpé%']?{h% safnBl Bh 3ﬁ§oﬂv§ LR %PQEQt s&b&té e,

detate, estol a
phyéwgaal&y funclingal dervativg thereph mex! 62 d?ta%ﬁ%ﬁ a gfpa?fa%?féhe
effe(&’u\);éCéPMM afrtﬁ@éunh;ﬂ;hﬁd off el W@e NSitrfar dm)gdgaksaamm Be

apRyiFgdor TeeBrant Bt el Shop e re1ied SRR Y BeTedigter by
estivgérat e, mal eate, mandel ate, nesyl ate, net hyl brom de,

et SHARALL A onf AR il b8 e R AAHIARSS IBA ARy 2

nmucate, napsy | ' ucam ne,
pregdateimines ar@fawb@ttaétl\(eemewmt@?r U'H&ﬂoﬁ?t %@f@ 2 WKk Pt 9081 &S @ non-

imiBRPSRAME b Bhihe $§ bed @onﬁ)éUuM&aﬂ tﬁ@fdﬁh@lﬁ@l‘) Qtep@ﬂﬁr@ﬁdhl thiéondition
stearate, sub acet at e

te
oerSp s PRl RS R, B0 o Sy BEGHC Py S pavent
Prefgricatunit dokage foriniafietshyd thiovocdiniaininga dailyaloee at ibskke,as herein

aboge I?gé’ltg?%' taﬁ aﬂé’gb gal?e ﬂcﬁ?r{]fﬂ%regp %Lgﬂigﬁl% Inf'c:)%ldlext Such

reparation o
pharmaceutlcal formula’uons may be prepared by any of the methods well known in the

excl

pharmacy art.
Pharmaceutical formulations may be adapted for administration by any appropriate

route, for example by an oral (including buccal or sublingual), rectal, nasal, topical (including
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conmpounds of this invention and these should be
considered to forma further aspect of the invention.
we0masexrisherein, the term"solvate" refers to BCTURIO®EH21963
of variable stoichionmetry fornmed by a solute (in this
i nvention, a conpound of Fojguula I, or a salt or
physi ol ogi cally functional derivative thereof) and a
sol vent. Such solvents, for the purpose of the
budcaly sublingua) orstl‘anadje:l‘mat))tvablﬁhlediﬁ@f@ltéﬂalt(iﬁcm&ﬁg bumhtagéml

intrgrﬁpé.tcgﬁ éfnt%fv r'i(ﬂl% or i rg&e?ma@po%é Iéﬂc&x forg\gfa ns rH\?ys%e qrspared by any

SO vents
methad ERowWrhip theaatbef, phemmmpr examleaxyéxrm@nsamtmhssm@foe teedofive

mgiteta@nﬁm&hvtﬁ@barﬂé@g olréx&p.m@ maceuti cal |y acceptable
npl es of sujtable

algffﬁafeaiﬂu %aéfq"yula&% aﬂa@%f% gralagrpiaisiration My breresented as
dlsmhanmé suchiad cagilds Or &bieth; pdlosdrs pir g?ﬁvﬁﬂ@?h&uttoh@ oB$lsp&itions,

el cafedillof hon- Byt follRE Sl 1delfR o Bs; arpinweter i
emplhlanwomerrlmll llgwch@n@golml For thetahem farwea! efimistratinmdn e form of
até?)fet sn%peuls%ﬁgactfvwﬁ@tao&eom@& wgggﬁgg'@% ol ioR-1hfe

mal IS ca provi ct
Ph%“ﬁa?%a"wyce&ta@ m?dn%ﬁwr@ qslﬂ tycwﬁwfﬁf@r @ﬁdme liey

Gemhllyvlﬁovmtéié]@|préperdgflﬁrc§gnfnlnuﬁﬁdjfhle@gmwfﬁdl ty a%ultefbﬁi’ fine size and
. a e, e ters n am S, W e C t sSe
bR o R opfiE g meGrytRa s T ahsh 28 Ap AP IrshibeV B, as. for
exaRwplee sarnber mapnbe.  Raveings prdservatbas hdismpraiy Blentgeandscoloring

agéggdéaglaqgglbegpggghﬁt ry And Drug Discovery, 5th Edition,
. Principles and Practice, which is incorporat ed

her%ﬁﬁsum arednafecyREeRaENg A EOWIAT elisiid BrAUSPENS{oB ApiXieie and
enq@bétﬁétiab Q@th galktity of éd)ﬁﬁdtlﬁb{r\ abpraiidte/ SHell WRteria\SGIléa A and lubricants
effective
suches Softioel Nice, i rrledstin e aGoeiours AREA 915oH pEYaang
glydwil cdrogs ardgled o theedkteralbefoessihe maeapstiationt iAsdisistegraiiret @rsplubilizing
agetbiBlas @ﬁlj %ﬁ%akr W cdrSonBR #roﬁ&m lelbpnz%cg barl 5\55 B ed by

a resear er or cliniclan. erapeuti ca

impsgvedleq avpdakdlivpeiiihe megisengend miren Hispapsulthis ingestad. M@fﬁ@zﬁrewhen
dedir@d 8r ﬁ‘é@éééé%p @mabrwmm fBticat) dBRtgRBhg am ¥RE cQbMIHY agents

carf A odsRoratgs it e ARG, e, tneat ey, eald Me starcy,

gelgtingeatadaf Rughrs soch as dacrse as betatactdse, qoat evastenachy astoehamnt

synﬂetiﬁp%§§&ﬁ§g%&g§%%ﬁ% %teaéth o}?@dr%rﬁr esgaﬂﬁ&ﬁflrrl‘égrﬁfbeﬂul se,
polm%qn@g@@plcgaxq?sumthg fke. fybriqaats qsgfut inéreap glosage forms include,
for bkw@@@y&.urﬁ%héaxé §$Jllﬁﬁ%ie¥1%t@mgﬁés‘imﬁ)§te%a€éowQer%ate

sodyft Bxkudte Sobiym SichGe 5 L1S ey DiFitealAia s B apthopimiigton.

statl rhethy tcetiulab e asgar loentoaire, caeharcglm, aAd dhetlikendhdists atetfermulated,
for @)?Jniup\fee, bg/ Bwpgmgeélbom nﬁ%ﬁurg,rgﬁg’rﬁﬁgtiﬁg onaaug%ing, adding a lubricant and
disintegrant, and pressing into tablets. A powder mixture may be prepared by mixing the
compound, suitably comminuted, with a diluent or base as described above. Optional
ingredients include binders, such as carboxymethyicellulose, aliginates, gelatins, or polyvinyl
pyrrolidone, solution retardants, such as paraffin, resorption accelerators such as a
quaternary salt and/or abr sorption agents such as bentonite, kaolin, or dicalcium phosphate.
The powder mixture can be wet-granulated with a binder such as syrup, starch paste, acadia
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phar maceuti cal conposition. Accordingly, the invention
further provides pharmaceutical conpositions that

w0 p@boasef f ecti ve amounts of conpounds of t heP€DUR0E021963
(1) and salts, solvates, and physiol ogi cal functional
derivatives thereof, and onggor nore
phar maceuti cal | yacceptable carriers, diluents, or
exci pients. The conpounds of fornmula (1) and salts,

musMgéah eslutions &f émmrasns boghImadricyndteraes aedidlcirdethiough & s@sen. As

eniaRe i =6y e s alpsidy R Bngd My LG4 et Mot macpie anc
thesresisigs ofpeifectlyjoromaphigs thBewntdgfarMeSotﬂhe rgrarw@rs @am betubricated
to @Ievéd? §t|éck91'§;"f%‘{h@ttéﬁm 1&HhgtRds H:;/%e'étng ot P %d&hﬁ’or{ ch%teanc acid, a

ceut i cal ositio

stegeeit Pl SN IReTal 0T Ao b %\“sﬁb@dﬂ"‘%‘fe*ﬁ .CﬁwrﬁSF‘iﬂquﬁ%tf'ﬁ‘és The

coﬂnﬁou’ﬂd§ of tﬂé Qkésdﬁdn@nﬁﬂr(ﬁéﬂ%&ofb@rcoﬁwbﬁe@ wmp afrat flowingfnea carrier
rmceu

an SeHpRTaRRr S Fanies BRI s b g R RSIchla Br spugging steps
A gidey oF opange padiedtivncdatiogednsigting of atseakng cohicaf sbéliac,g eaatimmne!
su@ér opg&ﬁm%%ﬁ%%rﬁ%adolh% @o%ﬁﬁgﬁ»f@@x%aﬁ 8L biRlded. gyés‘ﬂﬁi@tcﬁn be

erapeutica fective anount of
adé%ﬁﬁﬁéhﬁé ceftingp éo ‘Ei?f@gé'ﬁ‘? d'ﬁ?f@@‘rﬂrﬁ'té’ﬁs%eﬁl depend upon a

nureR4) figibis @t Rrsdlutibri] sﬁW@hcﬁehxﬁ&&rﬂgﬁered’\ﬁIdghﬁgeoht form
t he api mal recise

so iR abeh Qb oy BT R e RPN el e f SyRh oan be
prépaesd; fon txanadle, dg Riisad!igihg tieicompaurel ik suifabiyt flaweretd eqimpus solution,
wh‘ﬁ? gﬁ)!lrg % &ep%@& h‘&ﬂ@h %e&éte'o? ngblé/ 1ol a%hbl}é?/eﬁigﬁu Blispensions can

I scretion

beé@rﬂéli?d%ﬁlﬂensml% mcdlarper@ng \hetcemp%\duraﬁ noetoxicyghighs) Solugifizers and
enffidifRed dUR a8 @P\%Nla’t@cﬁ is@stEAURMaAEs ahd ﬁ&wiy lethylehg sbrbitol kthers,

treatment of hypans uff
PreseGHA] JevOLFRAIVES 46T PERRETTEh TG Ob Y N EE ETE: PRSP o
otl’mbdmflmﬁll sYlebtenérs| el thé kketcah mizowalajideser day. More

us u@vnl% %%;??ﬁ' E ogtt)éa & uﬁl%\‘iﬂﬁla@oﬁg Wy ﬁ,ﬁﬁd&ﬂ s{rgl%nrcﬁﬂ 9@ of

or a
mla@ahqapﬁuatnm Theniemaditinicanpibn he P@@ﬁfed 43 Piiony ar ﬂ@lﬁéﬂ ‘Ih9 release

ask?@r JX%.RI egg é:BQtln@QQ eﬁﬂeddﬂb rtﬂ!%%at@ﬂé’l ubﬁbl;@héf@ Mwaxior the like.

Chr 3‘@9 CP'BB?”"O'P P(/ferrx%% 'W@f'f%st'gﬁss %*8@ BEVS.!? 9. V“%*l?'&%'
dehbafme§ merdof)cah aldabé yddiasrrédsin thedosaofdipogimeeddiieery Bystems, such
aarsgha n?’)%aﬁrgﬁllga\Zersac \?St lg e\ﬁﬁ@a“?nellgnr vegmé?%dqgﬁltﬁé%élbér vesicles.

e termned as a
lensomes tarole fofmedhfcone & variaty vf@hammld&aﬁuth?é coglapieioh gtegfylamine,

f RbBRbAavichidRer se. Sim | ar dosages shoul d be
Orzf grB(gl'rlyglc:ne[for treatnment of the other

" o1 dipEEmPE B LR IR L a%S@“ﬁéaﬁvatP%&”Byﬁ q?%a@@nchona'
de?hatrvﬁamkadr el ako bmdbla/breﬂm@ tiveayselat mpneseral adibbdiesias individual

o T B3P Bl BISESER L AU e
caaupled miith sdltubla golymers as targetable drug carners Such polymers can include
polyvinylpyrrolidone (PVP), pyran copolymet, polyhydroxypropylmethacrylamide~phenol,
polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine substituted with
palmitoyl residues. Furthermore, the compounds may be coupled to a class of
biodegradable polymers useful in achieving controlled release of a drug; for example,
polylactic acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
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exanple, 0.5ng to 1g of a conpound of the fornula (1),
dependi ng on the condition being treated, the route of
w@odive0a8s ati on, and the age, weight, and condP€T/08200$/021963
the patient. Preferred unit dosage formul ations are
those containing a daily dgse or sub-dose, as herein
above recited, or an appropriate fraction thereof, of
an active ingredient. Such pharmaceutical fornul ations
polyangialss polpdibyshwnychnbypayeyarobcryltes nartdrooks-lnkdd orlanmphvipaihit block
Copdmrpqu{y g¥sart. Pharmaceutical fornulations may be
pt ed r adm ni stration by any appropriate route,
f oPhaé‘SE‘é‘FﬁH"%a’ BFymaatigieadapted i i G”ﬁﬁ%f RR) @gminisgation may be

preséru@dl a@@i’s&ﬁbt)a,pafcﬁ@é iflendd¥t8 démaih Qﬂhﬁh@éte corsgdt With mﬁdéﬁh is of
S

t
the 8t et o Ras RAREEIER. ot PRRIRLS Hetivd R ER BN BRLS,
delivenet! frachetherpétrh bypiotiephdesihad ganetdiia tieserisechinPhbengweelrat ed
Res%cf@@?éé@hl?@%ﬁgl 4 otdled FeiR by re?éremae{s ﬁ%d té QJch delivery

exanp I nto assocl at i on
syst§Miyr edi ent with the carrier(s) or excipi ent (s)

Phlarﬁafm%‘éi&lbél @drmﬁ@ﬁéﬁé'a@bb@@ for &%@t mma‘u@tfaueﬁ flay be formulated as
nistratio esent ed discrete units such

0|ntn5e§\t 8?‘?§‘U‘Fe§'38?”s{°5é| '%tt"gg pﬁ%ﬂér%"'%’r"”ﬁ PEFIGT G8'S: P FYRRO!S,

or oiler suspenS|ons each with agueous or non-aqueous

| @# tl%ﬁtme%gé &?ltﬁ‘ae Jé/g%?&hg{ ?XY\%}EQ ?3%1%5 1‘8|J éxa}nﬁlev}ﬁw arjlcj %, q‘le

S1 ons or
formvlﬁ%qrﬁrﬁr@e/ befa@pllasiraala tapigal mn§mrapr eRamMN V\tmé fqrgnuletesiin an

ointnteiB 168 adlile %Fé‘éﬁéhﬂnaﬁ E@erﬁglgﬂ/é&amwéﬁge%m&ﬂﬁ?br & ABtePRiscible
-toxic ceuti

ot Bt e B2l 2 e AL S DIRETRESHE LCBL Y it an o

in-watet c@eam Baxk drlaavdtérkeoil ksee mhin)acemmuenrnmlanbes pdzppirfedopical

admg%ggt?omc{]%ﬁ% \NV? w%llage %)berg)gpsr\wdhe(rg in ﬁ»h alﬂ: \'}eaipét%dlexlltqse dlgéo%\%d or .

suspsoddd ing sanamwlee, espedidlyad rgueous aglverﬁo Ph@mnwtveal formulatlons

adap PO 3pRAI ARTHN AN in AN Blith HERide RIZERRE Vitstie8 Sand
di spersing agents, and coloring agents can al so be

moulhvashast . Capsul es are made by preparing a powder,
| | Bherfhacdutical lf@@nﬁﬁﬁd)rﬂl’hdﬁbﬁéﬂ T @asdl ddraniaption] @hérathevdatrer is a

. gel hel | '
soidZfii, 7 eS4re st Mo SPRAREE o e in TR Bhydlo o soo
micrersl. dhepayderds admisistesaddn the nearinet inmwhichsavfhisdaken, iselbly dapid
mhalQ@éthﬁFo'&éﬁll\ %%agél¥§§§agg ABmbEcoAtHRH of tRe bg\ﬁ‘déﬂhélﬁ léfo@e bstane

encapsul at1on disintegrating or solubilizin
“OSeag%Wﬁblé {RRulgtionsgiereiyife carigy 'é PR, g?'b%ﬂ%'ﬂ'%“aé'P" Sele F‘%?ﬂ'
sprag af ml bbllajr{cwl indlug®adRoasielest sortibriEt mééactl\hﬂngredlent

av abl

" Bl gt okl Sinylene e e R i R hiRg Ridn L GRES o ol fine

partigia idtisth bemisisnabicls may bk geraated by mesmmfggnM|tms abjentessd, dose
presé\ﬂfie&%n%&élé‘%eﬂ]ﬂﬁ&’ss (G¥rdtop0 be incorporated into the

m xture &< of 'sultable binders include starch,
Pharmaceutical formula’uons adapted for rectal administration may be presented as

suppositories or as enemas.

Pharmaceutical formulations adapted for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams, or spray formulations.

Pharmaceutical formulations adapted for parenteral administration include aqueous

and non-aqueous sterile injection solutions which may contain anti-oxidants, buffers,
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gel atin, natural sugars such as gl ucose or

bet a-1 actose, corn sweeteners, natural and synthetic
wW@eus/082185h as acaci a, tragacanth or sodi um al gPCEHUS2005/021963

car boxynet hyl cel | ul ose, pol yethyl ene glycol, waxes,

and the like. Lubricants usgful in these dosage forns

i nclude, for exanple, sodiumoleate, sodium stearate,

magnesi um st earat e, sodi um benzoate, sodi um acet at e,

bact%ﬁ&dtéién #08ls8l ted Tat ?éhdeﬂth@fdrhhlﬁtlonm;&brﬂ& ﬁ[ﬂ{ ﬁub ®lodd oMk illéhded
hout limtation, starch ose

cel
el O LSO AN LS S PP WA ey g Suspending
ageffits andithidkening agentse Xduepdranulalignspnapiae pragendéediowdiedose or multi-

dosgj:%]'{técjtrleers f?rr }ﬁh@ts'eglg%gﬁlpﬁlgy% \ﬂgs aﬂg%d&%e%tclréﬁ%'a(‘f%tze -dried

isiI'’n essl
(Iyopﬁnl;zp@orqgnqiﬁy\ @gmpmg;%y ’@g agythﬁ %tlpfgstgrﬁgllqj.m]?%wdor example

wat@rtﬂbrtn?r]@&thén§ Gt q)noWotuBe aE”bhpérahedds lrﬁ)@‘é&\ S8lutions and
descr’i bed above. tlon VY’g%redlents |p er bi nder s,
SUSRENERNS K be B'&??rﬁé R sé’é’l 6f RAVGEE, 94N 6? (fap &eble Yel ati ns,

or lrp@ddytwhmg/{hemgrménmmrmulasm Imentieredrabbia, dmrfbmulaslumhmays
mcltpo%l ot?l"fneg:gg?nt Ell%folnglr?n 91% h%(/ﬁ§ PJg%roStﬁ% t@@ee & f&%ﬁa@iBH Ay

br sorpt | 51 agen
quektiool iFar e>@mpth tparlnulamnsphwwgt eral apl‘rénlﬁm'émamn@tudﬁ Havosing
agth@ wet - granul ated with a binder such as syrup starch
past e, acadi anucil age or solutions o I ul osi.c

polTiﬁﬁé?mEOWHP 8t thg peesentinyeripna@nd e Sa gteg anggﬂysq&glcally
funclibnal db@rafiadsi tNé& edfomay Bdethpibyetitaioriche rpmnﬂ:dﬂatlnm withuoteercan

I
theria%uél? ?\%%r{ $ {j)) ?18rtlﬁgfgnesn?gfl tﬁé & hg]ﬁergln%egé?ﬁe 6,5611 Sﬁ]rjnﬁle in
osteppangsis dwrapyncdsebinatibn w&fap@ar QsiropPESis mer@ﬁeiutiwgﬁ@fst i epvigaged.

Ost&?f}%lro% Joﬂ{bfﬂgﬁ& ﬂbr%ﬁne?)ﬁcmo%e ﬁrg§erﬁﬂ\%r§ti‘oﬁ'ihu@fcom rise the

rate salt talc or minera

achiBiir ol Pf &4 44%6HoNR SMBPEN o TR (b OhpFdk §%'&atFrﬂf8hVS'°'°g'°a"V
fun&t@h&l %bﬁvatl\-fé"@leﬁ‘e@ﬂ’[éﬁdlﬂﬁ%s@f)f Atheasporasaitdr osteugoTbsiOmeat@ant

h f fl
mefie opraedty S eiin B ics e B REhafeRicd myfeine
adntihistrajiva nU&taéashg\emonﬂiou‘%"’fmqnmtadbepr a Aalg lselate gor pbwqj@g;cally
fun&{qﬂ%l%@ lva\ﬁ@e ﬁ‘)g%tof di gﬁgef‘ét Sh Qlﬂerogsté?)p&%@lg R GtnfeRtdgeff, for

sugar or polyneric material, and
exagpisopibgpe bleldm@ge thxmorerawné@) ?frf?fmU!?e(B ange 't s can

haprﬁaé%@ﬂ@ﬂy h@uvb R §|ﬂ1353 May bé‘ g&nh@téﬂécﬁﬁ)gé’[@w o8 beygtirdtéig maditwhen
unj t

adngwateéqdl s)gp rgte&yaﬁdrglglsg?tga gi?aé(go%?% s?@g RGOUI}S,I){O? §?%u%>ﬁr aﬁ’lgﬁf any
ordéh athe anwiunie of the@ompdynd(d ot faimmsa &) amdebleoteermhama@&ﬁ’mﬂw active
agegn );s) daf}n% tﬁ:?olrg%?\l}é] mgQ’é/ 5f%?h| %ﬁtlaﬁwﬂ bE Q@ire nfc%er%(é'émgv@ the

In a suit @le | avor ed
desirgd e@n@n@bmanap@wc eﬁmﬂ Eh%@cﬂr&m'ﬁ%at@f\én iwmﬁ“@fao FFQFRpHNd of
forrhig (lgﬁtsoéol@tégf (F'h?éﬁbl@gl@éll ﬂm@hérﬁl d’é?hhlﬁﬂe@theﬁ?ﬁ;to‘rﬁmsmems
can fornul at ed gener a e
OSIpQPOPSIfIPATBN AOUHEY kS m§8¥ﬁt9¥1'%bé)o Siybl R
a uﬁﬁé@)hpl'Wme&dww kanpdaition retueituy ehclataadrahd; calR) Spm@ﬁ@xy
phagr&na«i\,/%?ca com Cﬁ'}t ORL eschnﬁglc?dmgﬁc{n%so?Fh\é%}n\égt%dsf Alﬂc‘-:{lﬂétlvely, the

or ‘natura
corghiradion maygbe aslamneﬁea'pd ﬁepamtely in a sequential manner wherein one treatment
agent is administered first and the other(s) subsequently or vice versa. Such sequential

administration may be close in time or remote in time.
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other artificial sweeteners; and the |ike can also be
added. \Where appropriate, dosage unit fornul ations for
w@e@b/oexiss ni strati on can be m croencapsul at ed. PAT1ES2005/021963
formul ati on can al so be prepared to prolong or sustain
the rel ease as for exanple 59/ coating or enbeddi ng
particulate material in polyners, wax or the |like. The
compounds of fornula (1) and salts, solvates, and

thﬁieQJoﬁ@bGr%ls of %%ééﬁﬂﬁhvéaﬁaﬁ é(lﬁ:tthéf%altg c@% arfajahya&s&cauy

qé%nl Sstered in form of posone [1ver

f““%‘&?&? vativeR-therget, By ibp emmqvgql@wea?r IRy gmipinaion with ofher
therapéltergbhta for westiaatraant otithd conditionk asmin d@écﬂb@&l Ebaskample,
reg!iljdﬁgﬁ%?s% o‘f g‘@ c%%pg‘g rcIT%g H{?gﬂ? nsga{q }r{\gﬂrn |ory¥ él:é‘e ;g)'fe\éeiﬂtlﬂréof rgquced
boqgm,@s h@nﬁ@y pegr QMhnGCSnblﬁ'd’ilen owype had wito bthEoanabblic qf lopteapmiosis
thel%ﬁéﬁtﬁ,agér% VAt 8%e e)éﬂféaleo Bé’t@b&'r% &ﬂldﬁéu&#mgﬁagfég %t:cordmg to the

erlvatlves t her eof may al'so l'1vere he use
Pregant iyPIgion BiRdid tascoRpHs e égmrnmﬁr?wmi af leg%i10nf epgbquga of the
presdnit Ihheﬁthﬁ of 8 B3N Y6l0at8r @B YHISgicdIE fuﬁ&lblﬂlbﬁ%rlva'mé thereof, and the
oo TR Tt Al Bt ASLARE OB S5
accngiing\zq) thp| gngqentjhvammem(cmg apmmh'atmjmj lay et one compound of the
preQéHt V\k}é(rgfoﬁ)éyggﬂp)ﬂ)ﬂﬁé f@g rﬁyé d(%ﬂn f&lﬂ@t\%ﬂgl derivative thereof, and at
eno

t
'ea?j 8P§/ e%ﬁwsg?@esasag%@}%ﬁ%@% fay eampleaneantikionn resarpiien agant.
The @HpAURSSs) o‘f_'tlfetd'ﬁ&feﬁﬁh@entlbrhQn&tﬁﬁﬁ%ﬂﬂ@rrﬁ&ééuh&ll? @%ﬂ%%@erﬁt@
r adab n acnl evi n
ma B Beap i sR Sebauctal St e ot Ritired Soodfi et | o
adngigibightiop vlay @pslir Isomultesgnusly ac sesuentiaiy liry frydardecy Theraypurds of the
nﬁn%hﬁd(?oﬂﬂl%é ﬂﬁgta%%heo.%iai’.@ecﬁ% ﬁ%;é?(f agm.mﬁaanyrgm BY ng&ed in

anoacr and cr

ordegy te) Q.Rhl%\@dm Jeried cgﬂbln%thgr@gplglc efpeir ﬁh@@@plp@ﬁ@tlon in comblnatlon
of afdbhfﬂéhﬁﬁ éf%pr@?@i@ﬁﬁ&tlﬁﬁ fnclutmg SERY; B&{/at@éj Bt pr fofo@fchﬂ%ﬂunctlonal

sent screte patches inte
coriEes Freféet Bt Pl Earorit S6T BN DF REoBpBEaT e pgagon
concguitantigint (1) auniarp pldroagadicgd epmpabitioh indluting biedT companmdsgor (2)

sep%ﬁé‘?e &Fa%é{ uhidlg E@rﬁbo%%né‘?é’ch%lﬁ@lg ohélo Eﬁ’:g cBr%HbJrl?iS Ritdefilkively,

ore IS as
the pprabln@t@@lmayc@l adms-;tarled ﬁepa's@teg; in @mumt@& m)anner wherein one

tredtM&R B 63 &dﬂmﬁ%@dmré@ﬁna e iIRASEcoRE of Akelepsh. LSUch 46duential
del i ver%w @ﬁf’ har maceut i ¢cal formul ati ons adapt ed

ad”i“B'F"‘itBB mtg‘?“’r At PBAEARY De fornul ated as
Oi Ak mBtet Soneqiotniial additisHd osibapsosid taatndsrs aggrn wtkeiiahe building

(an%%hg)te{lgga ’Boﬁ?éh@?ﬁgta%ghé cart [RadY |Hcrg§§’eg§nog!>a°fa gt{elrsgééjhig? bone

€ eye or othner ex tern
minest densiiribpiarengraater drea tgqgemhartqae be achieved with anti-resorptive agents.

In some cases, such anabolic agents can increase trabecular connectivity leading to greater
structural integrity of the bone.

Other potential therapeutic combinations include the compounds of the present
invention combined with other compounds of the present invention, growth promoting
agents, growth hormone secretagogues, growth hormone releasing factor and its analogs,
growth hormone and its analogs, somatomedins, alpha-ardenergic agonists, serotonin 5-HTp
agonists, selective serotonin reuptake inhibitors, agents that inhibit somatostatin or its

release, 5-a-reductase inhibitors, aromatase inhibitors, GnRH inhibitors, parathyroid
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formul ati ons may be applied as a topical ointnment or
cream Wen fornulated in an ointnent, the active

wo pgooeiient may be enpl oyed with either a par abd¢T/nE085021963
a water-mscible ointnment base. Alternatively, the
active ingredient may be fq&pulated in acreamwth an
oilin- water cream base or a water-in-oil base.
Phar maceuti cal formul ati ons adapted for topical

hor@ha, 'bisphéébhbt‘i&l‘és EchJg@ﬁ t@éf@stéreﬁé @@ﬁl\;%}’ﬁro@és@@%né’%%ﬁbﬂ"
ive ent |s di ssol'ved or sus ended in a

[
a9°§l§Ft Yy Vﬂ@rc{ﬂ%é |m°dB'§¥9é$c? PG IRMANFEBERPIYD| vent .
Phaiheaompbureia|of fherpm:sleattm\@nmrada;pfbes@lseﬁm thie @eaw@nt of a variety of

dlsﬁge% th E(Sr% ti'oﬂglaﬁcp % E&chgﬁg combﬂﬁudg glethe ?? nr%“?l%/entlon may be used

araceut cal
in CP'@P'ﬁﬁ‘lloé_‘tW"&B‘rﬂsVa@é%(M pitierf witable tharapauic agents uaeflion thetteetneent or

propHyRxEat fHogé dis§rd@rs§9 bbriditiohd) CNW%I%&%@%SW%OHBMEMS of
article size for exanple in the range 20 to

the R{%Ff&ﬂ@/enﬂqﬂ‘ew'ﬁb%m SHabBL: aehienT Bt e OBOrA e e @Pe%'tm agents,
antivilflaodma oy fafyerits, aﬁq&laﬁﬂety lagaﬂs ahy-degrpsganisaalepbdensive agents,

antltﬁjq m@%ﬁ{%mﬂ%ﬁ@tﬂbﬁ? Er I rb(ﬂ)l caag%o s% ?alég’ Ségl%os“ég, cholesterol
or lipigrowgriag agﬁ"e‘,s,meererpcprum rcenntcpr@ntaggmas,l phgephddietigrase

mhn@uﬂﬂ% de%Eé fhibR&ts aRyrdid mé{lcssﬂ{aﬁbfhcod’geﬁé \H@ﬁﬂgragireg Redgnitive
|ncueaueousor 0||SOU h

disqreigy r”é‘%ﬂ?ré?ﬁ slepping diaedefitherapies, 6P¥H§F %\\tsf%ﬁ%o“éa%fﬁt)'éﬂ cppjfaceptives,
CcytcAskiE ajedits! Ridiafion thgrapt, rmh@tdnwraﬂva aberls aht aﬁu tﬁl&foi' lagérﬂs

iRl e cbingp Y by BB DA A pugne

SUPn@U@histgcfsas aninp psids, trightcerides, \Fﬂlaewnmmwtalss afeatine, piloic acid,

carhiftfeT ggeh @Q@pt ed for rectal admnistration may be
presented as positories or as_enemas.

Ph AP raseathof E‘&IPF?S@PW‘IG&E'?FUH theasa ot b cPBPONSgichip present

mve'mim ok Sertathingdht womla&tseﬁ g 0hREy ﬁfdlééﬁfe‘iﬁlhblading hatme idited
reans,

to, (PR st e fiation ROR! b8 RisvBRt ot MolisfHond Ress

denattinongrowthabstesarihritd, ectelesation otisorarichcuonrepgjuanlizeatingr i | e
acc%l@#aﬁgrﬁ [S)ﬁgéaﬁl% lHﬁdnﬂ'? l%}n%ni H@%dgﬁtgltcﬁéeﬁs@%Ebél%éﬂid#)adﬂo%th repair

act'err ost sol ut es
or groythaFagef veiseasst Qﬁ‘ﬁoéhwdf%iwnﬁsﬁﬂ wysrleowvasting. themajpsgnce and

enhbﬁ@dnﬁ&n@ﬂﬁmus%lb%tt@ﬁgtﬁ @H@f@%ngﬁahﬁﬁ%@@%a’éﬂ fnclighal decline
) ensi ons ude sus n
CAFHT D RBToRT IO oRle SHOHIRR - SO VA BETE Fgus pagrome.

acceleration bf Wi healinguintintaaeed adsrablyémmtlorﬁ a@hropicdingyl disease, AIDS,

wei?ﬁt%@&%s@ ’H?J\H ‘Sﬁ t%q‘ﬁt rF@ijglg tﬁc gl oy?e%la? gl%r?@o\n}epsﬁdio&ne

reeze-dried equirin
irritathebeyer] ﬁYﬁW@ﬂnﬂah@%ﬁf}é b¢w@ dlsp@fm eransrdiSQase #r@rulcerahve colitis,

ob B BRIy HE¥r&drs fn@lhdnh@hﬁ&&*n@é‘%ocnbféﬁ%h %B&He)(na@’r h&§hg,t O

use. Exte eous |(£ ection sol | ons and functi
YPESHISHISITATS GHEPINGS SphEim G e LY BFPRE GGaIde gysfunction
congestive hesr failund, igiibleddspressure, breast cancer, malignant tumore cells
containing the androgen receptor including breast, brain, skin, ovary, bladder, lymphatic,
liver, kidney, uterine, pancreas, endometrium, lung, colon, and prostate, prostatic
hyperplasia, hirsutism, acne, seborrhea, androgenic alopecia, anemia, hyperpilosity,
adenomas and neoplasis of the prostate, hyperinsulinemia, insulin resistance, diabetes,

syndrome X, dyslipidemia, urinary incontinence, artherosclerosis, libido enhancement,
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In addition to the ingredients particularly nentioned

above, the fornmul ations may include ot her agents
weoveemisdnal in the art having regard to the pgPESWN5S/021963

fornmul ation in question. For exanple, formnulations

suitable for oral admnistragion may include flavoring

agents. The conpounds of the present invention and

their salts, solvates, and physiologically functional

sexlal dys&hbﬂ&ﬁdéﬂi@ésﬁmf deﬁﬂ@s\éwb%yrﬁﬁﬂ@h@)’%@%%@ |ﬁftaﬂllﬂ/ stress,
re gg(pm eonn Wi tg ﬁher arlﬁgutl C a%ent s .for the

reat msn STOVAR8 12 515 s MPREPEMENY §89“'?5"§cf””qﬂ8’r‘ polycystic
ovgy aynsireme, |Cnumisrtaetmgmrmlampsiaepram}anstmosmdm&tel ecshtnabéphlon uterine
fibrgld Hideals, taﬂeﬂpé&ﬁ%ssm53?!’?51@9&%%%"%@9&& on, \ va &%Pgryﬁe%gt%'untls

Ost eopor osi s conbi nati on
dyﬁﬂaé%@m dysi(ja hteneent t‘l*ﬂ?é'%éﬁmwéréctt'mfect@mnhMP%r@MﬁSIQmemfa

hypﬁd?hdncf?ﬁeié p@ﬂ@e@%ﬂf&ﬂd@ias@%%hﬁsﬁ g%sgl%%ﬁ I%gétha\r/ \évall damage
y i
oo LFE o P Sk b S0 B0 1 s
rheggiateipatioitis, sedpiratatyiseas syetriphys entd, efpertaioryinjugpviki ﬁéﬁaltlﬁm

e tion
oS8 86 PR Rl S RSB
neyrpgeggpergtiany breastyging dysewenelrrhqmymr@p@@abqlnoytnfemmﬂus@maorders

va%ﬁ’(dtdf%?rhidt@nkhﬁb@é?ﬁtal o@UQvé}tva{;|ﬁé‘%g?ﬂg/)e(gﬁ35ﬂﬂ%rvagmb’us endometriosis,

orpsi s L reat t

ﬁgdg'ﬁﬁgﬁ'f’n gD éB“rﬁleS’ﬁ’&(E’jth&ﬁfePU?%Pfth("Pé)Ct'%%Pxﬂﬂe
dismtdlale sexplabarngeabdisorderd ioylnamhsnd@tl'ﬁgreaﬁe{rﬁ) ai@Mtdﬂ@nty of orgasms,
vaéﬁﬂ%ﬁn% ?Et@{)@egnats %Bﬁt Qet%r eqrn fros%%%&}!r l}y? auto%mu%e %ls%ases
Haghimpiolsdneeidiss, ;SLér sg&quehmuaawtylemﬁtoaw royasmemawls reperfusion

darﬁg%mt@hg&,c thRcsaRound(s) of formula (1) and the
Bhar maceuti cal |y active agent(s) and the

rel 'atﬂa ulgs, FHelﬁj’g‘PeF”déd%ﬁffﬁu PEesent iNvamtion fne beleved Herfvlegithphalone

or inlco@binbitbradii ot abérds, Gedi Itr@é*trrtéﬂﬂ&flnﬂtﬁ\dp&d%ar@Kbabth"leﬁopausal
n co

d.sSJdE.% \'}asa%h% ?)91 m}ﬁogrlp tuE’?%telngaéPE \éulvaé }Sﬂ/ﬁ gtéophg,ratrophlc vaginitis,
en qﬂnﬁéﬂml%@h@iﬂ deyud! dysfunictiora lbraet ¢anaeri depsessive spoptoms  diabetes,

bonﬂat Jb%mé}atzs@&p mihé trbamhmor%%Bﬁt%nwstpfpo&&.s

onbi nati on dm nistration concomtan

u ni {2 %PWB?HPM&L% nyention By B8 MePs AY awemqmdpf\r/i@ete%f@hlncludmg
welﬁmmmﬂm";daﬁf syoPpticapRbdd. aiushianverersrhl s@ﬁﬂhet‘i&ﬂ@lﬁ@dd 4r@Bét out

wei5q 6P bR e s PRy R ot G HFRTRE AV ol P Hg gamptes

seqineiof the eramples dammeeh lrelown protaciiag grewts fageEmsitivesor reactive

groBfdTh iR, g@&i wfwé(e%%c@s,@grlxtl CSF(%ﬁéé\ﬁl}h g?elﬁtg ﬂ#"ﬁn&wsyof Ynthetic

Vi ce vers seque m ni st
chesmigige Rrafestingwrayps ﬁ@fm@@pqlaﬁed Reperdingdo slenpd ﬁ”d%hoéﬁ ot ¢rganic
SynfHeBREMW i Gﬂé@’ﬂ&hdm Gcandviis ?‘l go1 ﬁﬁ)ro?e%thSQ)ro‘{/)aé ﬁ)&?rgém&'SyntheSIs
BTN e RISt AR S
grotipearapendved ahgeotvenitotr stddeef theaatnpewrid syhthesie usiogohiethodsthat
arer}gécﬁlg/ Qpﬂa@éﬁ\t% ﬁ%‘ége slﬁ%ﬁ meﬁﬂé‘E{H' $he selection of processes as well as the
reaction conditions and order of their execution shall be consistent with the preparation of
compounds of formula ().

Those skilled in the art will recognize if a stereocenter exists in compounds of

formula (I). Accordingly, the present invention includes all possible stereoisomers and
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regardi ng the use of the conpounds of the present

invention in the prevention of reduced bone nass,
wWa@le0vs/002185 or growt h, conbi nati on may be had wi p&T/081965/021963

anabol i c or osteoporosis therapeutic agents. As one

exanpl e, osteoporosis conagﬁation t her api es accordi ng

to the present invention I d thus conprise the

adm ni stration of at |east one conmpound of the present

inclidd¥ @6t dridfralémid _c§rﬁt)6und§ BlMAd RdivRlalRANSoMeRALCAN ¥hen a
functional derivative thereof d the use of at | east

. A L an € X
comMpRUNTHE HETiIred Sf 8 HNgicUIBtIAmREy %159 maybe gbiajned g steEseSARATE
synihesthibpadédolilion bith@fim BrodGEet@F By ntehidri trtgpmediatdt or by chiral

[ nvention inlcude the adm.nistrati of, .at. | east one
crrir R ool Sy R Ry i oBfortor ] BBl
inteemedisis; oF alstaginganatgrial may bé effiedteddwyrany svitapte rmetbedlgfowndmthe art.

Seclor bRAN e, BISreBiHRR st YD 9%9)&%%!@0550%%@] t'IEi|1i§g§ M wikRrand

exanpl e, "an antj-éone resorption agent. ]
L-NM?F%DWH'(%’)WSFC‘PH‘@: PPURdRRoraiRtecthPY Gierelieg ithdeqrhier
sterpbuhenmagut i cal |y active agent(s) may be adm ni stered

t oget her or separa .H%@ i ni st ered
AbbPSRRL tely, adm ni t@?ﬁﬁﬂ@% 5@%@@@ si mul t aneously or

sequentially, in any order. The anmounts of the

c ofsoaedierpindrisyntiolsznd wowentiensdisedhin thesleargogesasi sahages and

exaﬁ’xEle@gFQ nSleRt Wit th¥del sl tRELGHARSLAR SABMRE IfeatdeTbeve
t he desired conbi ned therapeutic ef T

fect. The
examgici We Jevraeh % e HNUGAB CRETICRIT el £r dsmsyTiatodtioegies!
ChaniSiBe IBpetifidsfiy) tihedidlldwied &lshird\ghtisnd sy bé tdedai B examples and
throgf%osu'k%l %gi (ifal h n_f unctional derivatives thereof with
Pher NErRET ‘agents may be in conbination by
admwi(giagtsh;at i on conconi t ant g (milligrgms); a unitary

phareegut i cal conposi ti onp) nehielidg bot h conpounds;
or ([2? ze ar at e phar maceut chf;" corrrgpjositi ons each

i nA-UENGRtSHe of the conpoBFidROUNES PYSAYRPIENY, t he
conp{madh;on may be adm ni sku esliserar ately in a
sequenti.al manner wherein treat nent agent is
ad?r%w(Flg?%red first and themgﬁr"g'ﬁg% hd or vice versa.
Suatwl gegles)nt i al admi ni st r atringh (milipolee);cl ose in tine or
r engt oc;npteHSnga'turé)s, not ed, gr@ﬁoupsg,tenti al additional

osteoporosi s treatnent agent 1s'a bone building
(afdBa¥s)iic) agent. Bone bui EHielagtremyigpestican | ead to

| NGhiR@RMGIek)? par anet er s sughcapinhgRecliforaoglaplgnsi ty

t hat &rréei&%realier than those_than caE b?_ achieved with
ant™ MEABERINYe agent's. | n EJFRYCREHATC s uch anabol i ¢
ag€ehitretention iime)r ease t r abecFArtritomessetid adid)y | eadi ng to
gr er.structuyral integri the bone. O her
pof@ﬁéréﬁ%yi%?egpeuti c conbitrﬁgg{egﬁ'}y fogli‘:r?" te the
corfddnttluabacetic apnyeigde)t | ODODI(devteratet methdnellit h ot her
COTRMNEBLBarddWIEERAN. | BRI Idflotn HutthiflePr OOt | NG

agents. growt h hor none’ secr et agogues,  gr owt h hor none
r el ¥8s(sHE) act or and its aAlM Gygosphere);

EtOAc (EtOAc); CHCI; (chloroform);
HCI (hydrochloric acid); Ac (acetyl);

DMF (N,N-dimethylformamide); Me (methyi);
Csp,CO; (cesium carbonate); EtOH (ethanol);

Et (ethyl); tBu (tert-butyl);

MeOH (methanol); CHCl, (dichloromethane);



growm h hornone and its anal ogs, somatonedins,
al pha- ardener gi c agoni sts, serotonin 5-HTD agoni sts,

W@ 200600218 ser ot oni n reupt ake inhibitors, ageneGT/URAD5/021963
inhibit somatostatin or its rel ease, 5-a-reductase
inhibitors, aromatase inhibitors, GiRH inhibitors,
par at hyr oi dhor none, Di sphogghonat es, estrogen,
testosterone, SERMs, progesterone recept or agoni sts,

N0, Wn Eljhe%bhxeéulfHBgu' at Off:ﬁf(ﬁiﬁ (dLUhAL); hor mone

recegtors e co resent i nvention may
be KaS@el(Potpssina O?fbéa@tﬁ)e nt of iCk (Wa'ﬁ'll@t'f?‘fe@hbd‘#@or ders and

cormbAd;m@A@nd as such, tbe,amawsrepf the present
en u inc inatio th a variety of
xbéj 6%%? Qpn@aé‘"f ﬁ“eei?%%euti cgggéﬂ?i’ L?E}EF% in the
tré’&&tm.yme (too-tplylppdephiaz); s oNaiStngsodilins suifdie);s or
(9!§m {A\Qmiﬁlmtlnge I1<§sd|1n ﬁg?] rrblnatlons
I'C

prese vention w a’ntl - agents,

ant“!a' @ﬂ@@pw‘é@i s agents, HAPH (%ﬂ%&n hxﬂ rexifeht s,
antNHLﬂ(%hﬂ‘HﬁR:h?&%@@)f”ﬁ BHCO@{%H@M@%&E@)

ant i - essant s nti-hyperte

antﬁlolﬁ)éﬁ{”@?‘g‘? chigid®)'s, ant i g HF@H%@SH 2‘g%fﬁ3d PhePbitBol vt i c
ag@aiNg (sodmmdazdz);gl ycosi desCBelicdrisst tetradroraide); i pi d

l o neral oc ' t or
an}/@r é{}%s?rgl?p%ﬁc odi est eregfs(egéﬂeﬂpi)gggg ki nase

i nifd ftsB)métetrwﬁ}ﬁﬂ@h@ymhnmhir@ma"m61)) C agents, viral
t hep 3@&n.s@&ew| bbry);di sor ﬂ@uu Hb%ﬂﬁﬂurﬁ)s sl eepi ng

di sor her api es, sexual ctl on theSf’)PI es,
coﬁ‘ﬁ%@%ﬁf’?’%§arb89’t‘8%om C QB{éﬁ’t(& dingiyiamiIP Y ESapy
anteig{gquilaiches);at i ve agents, and anti-tunor agents.

Adﬂ%Mg g%'orgsohé}[le nggsngucqrgp )ﬁ the present invention

al suppl enents such as
amLIQMSa@QldQ chromiatplsapby ndessspegiranagtiviis, i neral s,

Cr@.@ﬁ\/lé“@own%'sbl@ﬁ&urﬁ&és@. &R}y, ne, or coenzyme QLO. An

aspect of the present |nvent|on i s the use of the
corﬁ?&dl Kﬂgloél?he(lﬁé’ respwe {hemical/aREatoR) f or t he treat nent
or LIiHMlDSY(Iltthrh$J|S(th|m§thy|§|[yl)@hwepf di sorders i ncl udi ng,

but ted t Qro , bone
rﬁ'ﬂg@% °§3§F‘“%‘r?‘33ﬁ'8"ﬁ§1y%?@émbd% vention of reduced bone
rraﬁd, PrdBR€l: {dichiarobigftripherylphosphirsapalladiinm{lly); accel erati on
aEfwg\l {Sr d’#n‘ExEMngmfn%B@bi?l) R/ﬂ&hﬁ%élbb&\&qdeawd eration of

l'acement,, periodontal disease,
ac @Bres gS- 'Eiﬁ dlﬁ’he'?ymﬁpr}a@ﬂ&eﬁtaﬂ? growt h, Paget's

di SRAsE(N, BSines tynng;spl asi as, nuscle wasting, the
H_g; en enh nt . of cle strength and
g ﬁ fpﬁﬁ?fm?%? %?t%qr@?unctl onal decline
( AREDA QN NN dggemethylatiivienrdieming);i gue syndr one,
Chrﬁ]{?gﬁ)nK ﬁ%ﬁ”mﬁ’ﬁg’ b%n%fﬂ&ér%%el?xéwr one, accel eration

nance sensory functi on,
chriémass ofhepudpe mtg@agagenwansSolwt@we@@@wgémﬁb@mm%{ﬁ@

supbfél‘élﬂi‘?d W@l‘é%@d Mbthdhhfuﬁﬁ&%ﬁﬁd&ﬂ@fﬂl %Ies%hﬂfdfw@@ifﬂlcated all
?/n oL & lgﬂrtﬁlgtabl e éa lge g.w S are e rgssegm
reacige 4G Conisted € e BATEraLiTe SO0 BLPEPPOLI SO LRL
(degrees Centigrade).
Thin-layer chromatography (TLC) was performed on silica gel 60 Fas4 precoated
plates. Detection was effected by exposure to UV light (254 nm). Flash and flush column

chromatography was performed using Silica Gel 60. Reverse phase preparative and
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obesity, eating disorders including anorexia

associ ated with cachexia or aging, hypercortisolism
wa@eaeEBI ng' s syndronme, cardi ovascul ar di seasECDDS2005/021963

cardi ac dysfunction, congestive heart failure, high

bl ood pressure, breast cancg , malignant tunore cells

contai ning the androgen rec %tor i ncl udi ng breast,

brain, skin, ovary, bladder | ynphatic, |iver, Kkidney,
andiftE4IHER C WAE BERFRed %ﬂqg J)Ib%s grﬁdja% ?\R il Qlate‘?ﬁl%dients with

r st at e, static erplasia, hirs ,

Oogéﬂgﬁﬁﬁééﬂ°%ﬂﬂfogenlc al opeci a, anem a, hyperpilosity,

adea:mmnaadntyla@d)«br@%oﬁereéuoh%r@a&%aﬁ&t by "H-NMR, liquid

o QY RGeS RpePram A Gllsl Aok e e s sestanety (HAVS)
Comﬂm(@bmeetabanslysnk IHFLGO adhinaltiogepaitt Cosydaids of general formula
Iy ﬁéféi;}g\%%w {80ind 8%Q5§§%|t1?§?f >d§d3{a essive synptons,

neryv ess, ress, reduced nent al
enef‘W'ﬁﬁEeqt@Weé%rePOfég@ e@ Hﬁnanwpwewgmd HerianhiaA-4a9

intrlir&@E.1 ORemiPAlsHiRY il dxpR¥E8din EXM& 'rmlllorF@PlW LRG]S BSlpling
reeC anpSIa renenstral Sy ndronme contracep t|0n

°°“ataé¥s| R INYHS o 'Hma K'é@a%"tﬂwtsms sesaripe agnAsent Wﬁpmeé and
areciebignfiscddid § @inglet)Od (dovibigt), el (d6libyst @&aubRE Ut (tripled), g (quartet), m

ar eu dysuria, frequent urination, urinary
(m‘{i%? Oreb E)ro%“ii)ons hyper chol est erol emi a,

hy d@nwl nepwlut@mnw,ss pp,edtrp hereabdbtaiaaten Micraiase 8¢ Micromass ZMD,
MicF&3ds8 RRBIDMIYASAT R/%%E‘?Ha%aé@'ﬁ ‘n@’[ruﬂll\@té &R W&n gééq_ttg OAltricham,

| mrune r esponses, el mer' s di sease, bone
UKd@ﬁ'wge'th?nﬁfma?ﬁP&f@ Bressyn &tifmical lenization (ARG or E%éwzraa%ﬁﬁ'
di SHHQIS: RsoleiiNHaRBpectf£ 044 (NS WwérBirétovded\ithdlicromass LCT and

[ tube cuI03|s psori asi s, anyotrophic
M'Cf%{‘f) gl[dTSE?t s, st roke CNS trauma, denenti a,

ne Wwanlegtorearatys esnyerb ipedarmegd by Atladigdiemiaby The a(Norcross, Georgia).
e r]\%] mté)\ﬁ/er%(?ééoq@aglﬁ 8 agﬂé@%ﬁ%@ d aye%(aﬁpéc%d.

sy ur ogenit rva |na _
atr Hnotdeoagmﬁﬁaia rgfer@ﬁ@lmﬁ@pmpem@ asﬂewaueé instag fpdlpwing
schewsé.unction, for enhancing libido, for the treatnent

o RS Yhor 5l A SE L S s oges
desofibegirig Ssinsnesviagi SeeaaisoutesibeiopaubisttuteBREpiite Vi gre described in
Sciﬁgn%%tl%l ﬁ{a;}:)ﬁ & 5115}}(1]%9%{’( c'ac %t(lgwgﬁer%l@ﬁﬁaﬁﬁe (1) in the presence
of @My'taﬁferﬁatth%w)oxymwlue ﬁrl%degﬂmﬁs sycliration of 1 ﬁs)ﬂ'a)ﬂ‘ie inigregediate
acn@éhlérﬁi@%iﬂs%éﬁéﬂﬁl@ﬁéjlw rPor Fﬁeo‘éﬁCFailftg %a%gon édﬁf@ltllgm@émﬁﬂeﬁiel-

I nven n. ar I eved usefu
Gl g s eReTor at Pobals 09 YA Rebt BT frigand sons,
New iYedkt (n&84); G.f AnBiabpBril-Ceifis Phehisey m&y&rﬁérsdemr New ¥ork,
(1 Qyﬁsﬁ{@_a%cksﬁ TRL QuXBy ré”egglfgb;’g%mc rank r,%ﬁ an¥ é\ﬂ#l—? Bhtrhshers New

atro HiC va I Nl one iosI's
Yorkeui&al ea@p bﬁ@mmqmpratbd bytsferennecdth, regfé@toeeygh {eaching. Conversion

of I?Ydmg‘ﬂﬂ'&'me@ia%brﬁatpﬁt%ol AQRE efledtdRrakdzat i on, and t he
treat nrent and/ revent|0n of OSteOporOS|S

co rﬁi’(’i’b%‘“éatl?rat'f’ﬂ P&thP RisupstigserhehVl 5an beersrion o G%Ireixé'm'e
wh@f RIRtanGG Ry, sapeiifiedtictowill yield the carboxylic acid VIl and treatment with a

reducing agent such as LAH yields the coresponding alcohol VIIl. Acid Vil can also be
converted to a carboxamide IX. Treatment of acid (VII) with an amine in the presence of a
coupling agent such as EDC and DMAP in dichloromethane followed by deprotection (if R* is
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wel | - known standard synthetic nmethods. Illustrative
general synthetic nmethods are set out bel ow and then

W@ p®6i062185 conpounds of the invention are prepaP@€dUs1v05/021963
t he working Exanples. In all of the exanples described
bel ow, protecting groups foE sensitive or reactive
groups are enployed where necessary i n accordance with
general principles of synthetic chem stry. Protecting

nomyamgsn)qfr@ndmhma mt e\qemsm efaa&vh eaésémgﬁemﬁﬁp&%

chi9 r or gani c Iz%l{w H &l een and P.
P IRy or aa@ BHp dn fofveps fpipwed lewﬂaﬁ*é%ntef ths GHge acid
chigidesyithSanSomise anddaprqiedtiah R nbieHyarogasao ive hmidégnr doﬂ 0

AU ARy SRR, 8 BUPS Po
Tramsforaations. Y4H %lﬂfélsh%adiel\wwaprj@ﬁ%nt to t hose skil I ed in

t heSl?H' lhrly, Efé%al%%r?&tdnglﬁ%&gs o‘?E&ﬁ&ﬁﬁ‘n@ VRS RN, a%@ngolaﬁ%nonfz

ction conditions and order of elr execution s

fe'EB% grapeyrel inyvigh the énethaxy grosp |'~°o'ﬁe6ft° e FptaRy greyp can be
acdoatpiizHed ubihy idemticas prosédurdsqded Bxdrhie 88) W | | recogni ze
if a stereocenter exists in conmpounds of fornula (1).
Accordingly, the present invention includes al
possi bl e stereoi somers arfghameddes not only racenic
conpounds byiantd?mddié’tdm%ﬁhal@ﬁ?%émi ighadel | . When
a conpound is desired as a single enantionmer, such may
be obt ai ned by Giiger eospecific snghe5|s by resolutmpn

thg final product or any convgniept internediate R®
R y Ghir mat ogr aphi h as jare o@
th@ art g, 0R—&f-t he odmrt—’a R3
i nt er medi at or a startMe§y natefi aR3may be e?fecte

by any suitable nethod known in Bhe art. See, for
exa'rrpl e, Ster‘éochemosgry of O d¥ni ¢ Compounds oY EVL.

Eliel, SH Wlen, an N. Mander P
(W ey-uiun er sci gney 994), i ngor por at ed ence
Wi th regard to _5tekegghen stTy. EXPERI CTI ON

Abbr evi at i oM&9" AS” usied R&rein the syMsBl s ~an R3
conventions used inR4hese processes, schenes Rhd (gs-p)
exanpl es are consi%tent with those used in Vhe

TERFERAE = e el ol ataw%eﬁ&“ 3% Wgsormopeny

r b fu Fug
T m%%'gs,e%%?"a}ﬁ%? o AR Ve e 4%55%%%%8@8 o
whighi$ deleriped iroSthetriee. raderisatet of@arbogyl cgnpomsid;A with an aryl
Gri&ﬁ'ﬂ.r& Lé.agérﬂ@ﬁgﬁ aé-V l‘ l/ilelﬁg fh@a;cidm‘ill.( E‘pch«!ﬂdre fr f))éparing acid VIII (R3 =
Me, R4 = H) has been described by by D.L. Vander Jagt et. al. J. Med. Chem., 1998, 41,
3879-3887. Intramolecular Fridel-Crafts acylation affords the tetralone IX. Naphthols such

c-‘D

as Xl can be prepared using a modification of the procedure reported by G. R. Green et. al.
Tetrahedron, 1998 54, 9875 — 9894. Treatment of IX with bromine in chloroform gave the
dibromide X which can be dehydrohalogenaetd by exposure to a base such as DBU. The
moderately unstable naphthol XI was protected as a MOM-ether. Conversion of Xl to VI is
described in Scheme 3.

Scheme 2
MOM Bromide Route to Naphthalene-Based ER Ligands
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mL (mcroliters); psi (pounds per square inch); M
(nmolar); mM(mllinolar); Hz (Hertz); MHz (negahertz);
wordosemBEs) ; mol (mllinoles); RT (room tenpRPCHUSZ005/021963
h (hours); d (days); El (electron inpact); mn
(mnutes); TLC (thin layer git(}rorratography); np
(melting point); RP (reversé&-phase); Tr (retention
time); TFA (trifluoroacetic acid); TEA
(triethylam ne); THF (tetrahydrofuran); TFAA
(6ri fl uoroacetic anhydri de); CD3OD (deuterated
thanoé) CDCl 3 (deuterated chloroform;
R4 yT’§quOX|d Si2 (silica); atm (afjmosphgt ey ;
Et GAc O( Et OAC) ;M0 @lgml orof’D‘r‘r‘rT"HCl E 9 i
acid); Ac (acetyl); DWF (L/,L/-dimethylformam ae); M
(meth#l); Cs2CO3 (¥®sium carbonate); EtOH (et hamol);

Et (ethyl); tBu (terts;butyl); MOH (methanol); Cl2
(di chl or onet hane) ; My (rmagnesi um sul fate); Br
(acetpnitrile); pot assi um car bonat e) ; Br

(tTtani um t et as ms Et OAC (Et OAc);
di oxi de); Pd(QAc)2 (mall adium acetate); Et20 (di
ether); P(otolyl) & (tri-o-tolyl phosphine); NaaSO4
(sodium sul fate); Nal,(sodium hydride); DME =
(1, 2- d| met hoxyet hgne); Nal (sodiumiodide); Naorp
(s—ed-l—brm-hydr oxi df 7 [ d

(sodi um bi car pggrat€)vARE! 3 (al um num chl or ild
(C2H50) 2P(O H (di et hyly phosphite); NaN3 (M8dium
azide); CBr4 (carbom tetrabrom de); PPh xu

(triphenyl phosphine); Cul (copper (1) iodide);
(i) a. aldehyde A; b. EtOH, KOH, reflux; c. H,, Pd/C, HOAg, 60 °C; (ii) a. (COCI),, CH,Cl,; b. AICI,, RT;
(iit) Bry, CHCly, RT; (iv) DBU, 40 °C; (v) MOMC!, Hunig's base, THF

Another route to to preparation of naphthol VI was effected using the Peterson
olefination protocol described in Scheme 3. Treatment of aryl ketone Xlll with ethyl
(trimethylsilyl)acetate affords acrylate ester XIV as a mixture of E and Z-isomers. For
Peterson Olefination reaction conditions, see Ager, Organic Reactions 1990, 38, pp 1-223,
herein incorporated by reference with regard to such teaching. Ester XIV was hydrogenated
followed by Friedel-Crafts cyclization to tetralone IX using conditions previously described.
Compound IX to the MOM-protected naphthol XIl was carried using the conditions described
for Scheme 2. Suzuki coupling of aryl boronic acids to the aryl bromide Xil followed by
removal of the MOM group yielded naphthol VI. For a review of the Suzuki boronic acid
coupling reaction, see Miyaura, N. and Suzuki, A., Chem. Rev. 1995, 95, pp 2457 — 2483,
herein incorporated by reference with regard to such teaching.

Scheme 3
Peterson Olefination Route to Naphthalene-Based ER Ligands
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Pd( Ph3P) 4 (tetrakis(triphenyl phosphine)palladium (0O);

(/PrO3B (triisopropyl borate); nBuLi (butyllithium;
wOa@eoR1§s0di um car bonat e) ; DVAP PCT/US2005/021963
(4- (di met hyl am no) pyridine); eq (equival ents); HRVS
(hi gh resol ution nass spect]r%grret ry); LCVMB (liquid
chr omat ogr aphy mass spectronetry); LRMS (Il ow
resol ution mass spectrometry); APCl (At nospheric
Pressure Chemical lonizatien); LiHVDS (lithium

ti methyl si |yl pag ) i (pot m oH

R11D) et hyTsiTyl Ph3P)y2C
(d| ch or obi s(tri phéhyl ph sﬁ‘ﬁl §1e) pal | ad‘l un( 1 1)) EDC

( AP (3-di net hyl,ani noerUpyI ) -/ V- et hyl; car b¥di m de;
dpppe (1 re3-Ri d(di phenyl phosphan eng,ane DMAC
(E~t—=di cet ami-dey> HPLC @@ perfofwance
liquid cH’r‘o At gr'ﬁphy) t meda Rt LX, 73

Lf, - t et r anet ly["&t hyl enedi ani ne) ; #d3{ dba) 3
(d| paimbadl untri s(di bergydj dene acetone)). Urhess

i-8e notegd, reagent rd sol yent srupre Qbt'ai ned
@a Qmmer ciat—Suppl @@
furt r “purificati oM’ Yn es§3 ot herwi se™i ndi dat Bd, al

reaqu,l ons were conduct eg,At room t enper atuge and-al |
tenperatures are expr essed in OC (degrees Centigrade).
() DA nyLi | TEISOBCO,E 1 rooFrBita g PaaopNeoif; TIL(C)CH WS, p@IAlp iviveel, aBe,; b,

OSUCHCH WHNE P (Eor, agwsai@p%j{i O 160 G o S BRI

eftected’ by exposur e ght (254 nnm). Flash and
Na;ﬁHtMﬁ 1 & éHHbeCﬂié;SHF@d @ﬁ’(gaéﬂ%e%‘he @%I.E&ro ﬁpﬂégém&s&l bh &7

me%?cgogyép ReVﬁ&)ﬁ/E?@ha e%%%e %tﬁﬁf\éﬁ é%g 1%3? g@ gf IB herein

incapabiediby refbrenvaigr regaird do ﬁl‘ch?.eamhb $bn@5£éh‘FEéom1hngiof terminal

acalisHel tEorn C%HBWEW%“M oﬂﬁﬁat%ﬁ@ﬁ ﬁaﬁh?@:‘eéﬁ%ce%? ctfdnd a

etermne roma
pallggiomtoatahist YIgldS( @IKWB)XVIIIN Bha Fyethesis ol Qﬂmmaséxgwe@w ewrqopdure

des(cH%M@y zr@iﬁ@@%& 'aPU bﬁj @f@mtﬂiob AnaLyses, hekéDrLﬂ;cora&ated by

ds eneral fornul a éf)
refetrwcysgt&r%;a[r%@nsdlcte E?aﬁlg% %ﬁpqrg iqn.of e Weigigh,amide ollowed by

coupling to a benzylsubstituted grignard reagent provided ketone XIX, which can be cyclized

R2

to naphthol V1 in the presence of a base such as potassium bis(trimethylsilyl)amide
(KHMDS).

Scheme 4
Alkyne Cyclization Route to Naphthalene-Based ER Ligands
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1H NMWR spectra were recorded on Varian | NOVA-300 and

Vari an | NOVA-400 intrunents. Chem cal shifts are
wezxpeoeaesl in parts per nmillion (ppm d units)PCT/US2005/021963

Coupling constants are in units of hertz (Hz).

Splitting patterns describe_apparent nultiplicities

and are designated as s (si?] let), d (doublet), dd

(doubl et of doublet), t (triplet), g (quartet), m

(multiplet), or br (broad). Low resolution nmass

spectra were obtained on Mcromass ZQ M cromass ZMD,

M cronmassy QuattroM cro, and M gronmass GCT instrunents

fra® BRSS Ltd At duK, usi ng ei t her
At no ric PreS'S'UT'e_Che '
| o zal | o@Tf(EE?SI) H gh resol T

on| zat rom(APCl ) or ESI

rdT@SS spectral data

( HR\VB) "ere recorded with M 8‘1‘"Brmss LCT and M cromass
CCT instrunentds. Conbustion anal yses, were performed by

OH

At | ant i B2\ afi® 1 nc. (Norcgps (eoggia). Melting
poi nts wey ecor ded—id" open ca tubes and are
uncor r eBt ed. S g;nce the

e _bol ded nunerg
conpounds ag,depi "tted in the foll ovvnng As
illustrated éel ow, conpounds of f & nul & ‘(T can be

(|) ﬁp%(ﬁﬁf(%ﬁrégg) E&J&g ELI\&U ubs?% t%)l/lhggrgxgllaﬁl{\% klﬂ asle §UL| 2 °C;

descrl bed in Scherres 1-5. Reactl on of aryI acetl c

aCI @%ﬂﬁdu%d%ftfgrg% a:)(:'}ecggar elrpggpegc g‘{lr?gl f{om (Eyc%bB regg’neegc €
(SCF!iam@ gk Thereguisie @Wbuf@a@masrar@mam fromp jthee ttelaamn’qpbmﬁ‘emwa@tes

suc‘ﬁ(é's @m@&ﬁﬁé’dugl%té/kﬁ LA oFgQﬁorﬁ&élﬁ@Jegg&té ich B8 etl'allllthlum to afford p-

Friedel -Crafts reaction conditions, see I'Ie

alky gpplethaig mlaée%w'tm@%@rpwc antzydiide (BFAR) aciivates easbing,
intethediate® for lurB8Pderidatiz¥¥idre MeMadol S@BEnenNeMh o BifikorbdRedd ; G

ity oo AR g e meiobyrbieatings Yol B A B Wifers,
M. Bx, yniec HTWadscr)l@r GMm an92, SVC589B) Blddtibreofsy sdiend dfgahkometallic

reaggrﬁ %uc QSC(B nl':]ﬁﬁ lﬂ{flﬂﬁlm @21%8 grA?é(ctéoe%l?ﬁ)?Q}QﬁedYHn&Q XXI1 gives

egar to such rsion
CVCIqbﬂ@n%m&at)@(llreétphTw plmnowa@y@mw@ okibie corrgspandipgsB-hydroxy enol

eth& Wd'aﬁ%f)n 61 %ﬂ{eﬁwggﬁbllﬂ'ﬁunﬁ Fla%gg'% sﬁéﬂjﬁ ('Sth'&ﬁExy%Eeﬁ{J)lltﬁé‘rﬂ tORXIl is

carri ed out or exa IS an es
follwasldayi trarping Pbﬁhemufﬂn;f) ithjun %“FPé'dSé(‘f“B &eapents saeh %F pthyliiffafe-
Hydrblgsié BTERé kathltroigty Ee?twa,tl T}@r@%%mlthsdlqabo@%cldl/ﬁrb\mééﬁrﬁtﬁlj he
C (0] . Cl an a 0 e
susSL BN B EhiaDRsrlrionss VoL bydraRe R uctnes ap frpated
wittwi-eWis agidsastiches Bif/Eh@ apd elpmrs sudbfasdrietylgibnety ragutet4-such
proﬁ&: EOCuidithe ONRYY | Frha‘“}/ QI%rPIBﬁQ? Lhapa. Jrc?t'o )@(’ijorblyalkoxy XX

protectlon (1f R i’'snot gen) provides amde | X

S”bAT'tt"@P [FAEIPRHERNPNESHRY Rpating @@I’h'%r E‘éi vert sugh ahiolugps groceeds
through a dienyl ketene to afford highly substituted naphthols VI. This method of naphthol

synthesis provides a variety of substitution patterns that are not easily accessed through
traditional methods (Turnbull, P.; Moore H. W. J. Org. Chem. 1995, 60, 644).
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chloride using oxalyl chloride and DVMF in tol uene
followed by treatnent of the crude acid chloride wth
w@eooand218s and deprotection (if R is not hydr oRENYS1005/021963
give amde | X. For conversion of carboxylic acids to
am des, see Larock, R C, npr ehensi ve Organic
Transformati ons, VCH Publishers, New York, 1989.
Simlarly, preparation of anal ogues of conpounds VI -
| X from a benzophenone related to conmpound 111 in
whi ch the nmethoxy group is neta to the carbonyl group
can be acconplished using identical procedures (See
Exanpl e 68). Schene 1 Di anion Route to
Napht hal ene- Based ER Li ga%%s"%ir) nBuLi, THF, - 78 0C
(i) a. (Coc)2, CHC 2 Al Cl 3, CH2Cl 2, 0 0OC
(iii) a. Q\@lqhulﬁmnyIﬁoabietod‘{aphtfpaTg‘@—ﬁasedelHJMgaMS DDQ,
tol uene, reflux; (iv) NaOwve, MeOH, THF Alternatively,
napht hol VI can be prepared via internediate Xl I, the

Sen hegbs of whi civebs @¥écribed in Scheme 2 QMe

Cond§n$at i anl of _ car bgp O¥enpoundiiA with an OMe

(%;le r eagent sg as VIl yiélds the aC| . A
proceduPe for prep ?lng%md VIl (RB = vef®Rg 2

has B¥en described byXKy D.L. Vander Jagt et.X®l. J.
Med. Chem, 1998, 45‘1 3%79 3887. Intranol ecul ar
Fri del - Crafts acyl At af fords the tet | one |
Napht hells ssuch as X rbe prepamed u5|

nodi fication of thrsprgcedure reported by R &
et. al. Tetrahedron, 54, 9875 - 98%4. Treal meHt

of I X with brom ne i
whi ch can be dehyd#XWhallogellaetd by exposure s oVh base

i (hapi‘f(h/« Xl was
protected as a MOMether. Conversilon of I to M is

such as DBU. The rmderggely

descri bed in Scheme 3. Schene 2gHO Bridm de Route to
Napht hal ene- Based ER Li gands(i) a al dehyde A ; b .
EtOH, KOH, reflux; ¢ . H2, Pd/C, 60 0C, (ii) a.
(CoCl) 2, CcHRCA2; b . Al C 3, FFP('V(lll)RBrZ , CHCl 3,
RT: (iv) DBU, 40 0C, (v) MOMCl, Hunfi§'s base, THF

(P Ly TFAN b.MeOb; tiipa. (ReBrpaBualt b.ORARTC. i hit) B.cR'PNBr, nBasi; b. H,0%;
oeRIOF € tHe@l; (h8 iToigen hreflulRgy)evisivyisilaiecBH MERDI on pr ot ocol

desTid bp@isltioh o‘Bﬂi@%ﬂBstﬁJtedTrﬁ@ﬂﬂ'ﬂBWpréﬁaréH B th& Rletiogs Eéslchbed in

L O T e
estRgee receptoOEEY) | Aatepcted eaﬁﬂwma 6cOdjlation mith aggrepriEd@y substituted
ary HidIRBALs [ ‘ﬂugfoge%gglde a]'ba%géacmfgc%'sﬂw carbonate or

I ncor porate enc regard to suc
soc#tgaewﬁ'ﬁ@ prg@@thwq@sﬁﬁ@dmmtb@@%}?@ﬂ The substituted benzaldehyde

XXV, may be further functionalized by Wittig olefination with a reagent such as an ylide

generated from triethylphosphonoacetate derivatives. Saponification of the resulting acrylate
esters with aqueous lithium hydroxide or aqueous sodium hydroxide provides acrylic acids.
Deprotection with BBr; (R1 or R2 = OMe) or Ho/Pd (R1 or R2 = O-benzyl) affords naphthols
(XXV1). Reduction of the acrylic acid olefin (XXVI) with Ho/Pd provides propanoic acids
(XXVII). Additionally, the acrylic acids can be converted to the corresponding carboxamides
(prior to treatment with BBrs3), via the intermediate acid chlorides, with an amine in the
presence of EtsN (see Example 45 below).
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foll owed by Friedel-Crafts cyciization to tetralone IX
using conditions previously described. Conmpound IX to

w0 b@eMBPr ot ect ed naphthol XI1 was carried usPemyUS1ve5/021963
condi tions described for Schene 2. Suzuki coupling of
aryl boronic acids to the a brom de XIl followed by
renmoval of the MOM group ylggded napht hol VI. For a
revi ew of the Suzuki boronic acid coupling reaction,

se eAMrN@tHEg %&hyﬁ@ﬂxﬁdéﬁl ki su&ctedqg %g%x/ “WI gellg)? éatiog ?c{ provide

$ retn i ncor
ph '@béﬂﬂ"'t J ¥ gcnview alcthe ﬁgeyesw@ﬁéreactro@tsée s@nda@oes mr@rgam

ChBestre, Huailidgpht pal1ese-188seRerchh bhaﬁﬁsﬁsédcbetma'ehdrlggw '—1'990

rer bR RSt e g A4 e foagings e Bl o be
alkpBlgd withia@Nalogestic EVEkter thRnaNHy;saponifjcatisrBo @prdZicid XXIX or with

an EG;(rE.E’JQQ alkyl h[ﬁﬁi %%H%ohcl?%nvgtnﬁgr E!ﬂas %Lf&ﬁ&g% of

re'%%@)f’*motQ/W%“OF@&C“WS@%Qﬁé'b'Nla\bheMl Bigprgaain &dilest Gfem. (2001),

9, ng@{t@;‘ﬂesedhéi&h %o%ra@&n@éyyrlaﬁ%cé With Pe@@Fd t0 Eu&%é&ﬁ’rﬂ“ TeSREhyde

intsipql 81‘?855{;%%5"?'?03 Scg 5@5 Lg gon%%@ly'?to thee%ququm@'m@ﬁﬁrboxvhc acid
or metbyrester XXXU Byerroefmvmmm bsi Usld toagapiaﬁle hryl @mm heteroaryl (Het)

suﬁsﬁfﬁg&i %ﬂwgrogl?%r?@?ﬁ?é gézu‘r}%QﬁioF ?’H%’I '8r g&l {y?f: %%1 oF] 3 review
of thﬁ §U§4ke§@ﬁ@e agjd cmnllnmmctwnp%ﬁel MNigiauwian N;amélsysnkl Wi..eFhisn. Rev.
1998, 55 DAYy |—|248§r Bﬁ‘d ﬁ.‘ﬁ&t Re%'y&hQéus,Q WW% Xdd, hen‘éﬁﬁtqco‘i'&ﬁated

b %%%cedur% esg Zhang )

Y 55567ce M 7egw'§%%m ﬁ%?@ﬂ% i ncor por at ed by reference
with regard to such teaching. Preparation of the
Wei nreb am de followed by coupling to a
benzyl substituted grignard reagent provided ketone
XI X, which can be cyclized to naphthol VI in the
presence of a base such as potassi um
bi s(trinmethylsilyl)amde (KHVDS). Scheme 4 Al kyne
Cyclization Route to Napht hal ene-Based ER Li gands(i)
HCCR3, Pd(PPh3)2CI 2, Cul, D PEA, DMF;, (ii) a,
N, O di met hyl hydr oxyl am ne HCl salt.nBuLi, -200C, b,
ArCH2MgCl; (ii1) KHVDS, toluene, 80 OC. Conpounds of
formula (I) can also be prepared starting from
cycl obut enones (Schene 5). The requisite
cycl obut enones are made fromthe treatnent of
di al kyl squar ates such as di nethyl squarate XX with
organonetal lic reagents such as nethyllithiumto
afford b- al koxy enol ethers. Acylation with
trifluoroacetic anhydride (TFAA) activates carbino
intermedi ates for further derivatization. Mthano
treatnment of the trifluoroacetate internedi ate affords
di met hyl ketal protected cycl obutenedi ones XXI (Gayo,
L. M; Wnters,



M P.; More, HW J. Og. Chem 1992, 57, 6896).
Addi tion of a second organonetal lic reagent such as
w@ 3eoawo1exy pheny)lithiumto the protected PCT/US2005/021963
cycl obut enedi ones XXI gives cycl obut enedi ones XX! |
after TFAA pronoted hydrol y$ A S of the correspondi ng
b- hydroxy enol ether. Addition of another
organol i t hi um reagent such as (3-methoxy pheny)lithium
to XXI'l is followed by tigapai,eg of the resulting

[ithium al koxide with reen%ents such as nethyltriflate.
Hy dr olPyeRasatign efiNaphthalgnerBased\ERokigandsigom Werrmqr%'res

wi th aqueous acid provibdes highly substi ted 4- al koxy
or 4-hydroxycycl obut e AXXI 1.
Hydr oxycch,,_pbutenones ar reated with Le ci ds

suchgras 20 and SFLl aneg s%ch as. trlﬁth I dilgne to
provi d rotl-ee'-ygl- @@ m

t her fol ¢ the 4-prot¥o 3\/) or4a11 thal |
substi t ut\;?’a4 cycl obut enones lﬂy heating in her
boi I i ng sol vent such t §*uene pr oceeds through a
di eny{o Bne tomay/ﬁfi hi th y substituted naphthols
VI . Thi 0thod napht hol"'synt hesi s provi des a
variety Qf jsupstitutign patterns that are not easrly
accesse ugh tradilt i Qnal revet hods (Tu bul |
Mbor eriHl. rOrg. Cfent Y095, 60, 644) Oégg:?é;g
g a

Cycl obukxvmo“ﬁe R FKlap | ene- Based nds

(i) a Li; Pi) ‘iiii RSB
TFAA;, c. |H20 uL|
R4OTT , O 4 ux; (v) Tr a kyl skl ane

BF3/Et 2Q The 1- ofxt he substituted nagti hol
VI pyepared by the nethodS\described, n Scherres 1-5

o i onal, | o Pr ot
tha?/hgfr‘etlve on \ﬁ\trogen r ptor
O

”

depicted 1 nOSchene 6 arfyl ati on wi t hrappgoRirat el y
subst i P f1 ot &uch as, [
4-f | uog ﬁtehydea1 base such 85 Cesy unt

d(r(

car bonat &xuﬁm4sodi um hy pr OVI des t he xsxubst i tut ed

o CHR, ic ,
é%peﬁr‘ri‘@ﬁﬁr “@*é?fﬁf @%@m %?r Eré.\L/M‘e ’eﬂ;ﬁ lﬂ"éfof’ﬁé?éloz X0
%039 m (i) 5% PJ/C, EtOH/EOAG;
t rxr ma@mb@m mlerch rbaJsoyae&tsN BAPO B FidEea,lo0RB(OH),,
\ﬁf’d(Ftth,maeewma ag acrylate esters with aqueous lithium
ydr oxi de or aqueous sodi um hydroxi de provides acrylic
acids. Deprotection with BBr3 (RL or R2 = Ow) or
H2/Pd (Rl or R2 = O benzyl) affords naphthols (XXVI).
Reduction of the acrylic acid olefin (XXVlI) wth H2/Pd
provi des propanoic acids (XXVII). Additionally, the
acrylic acids can be converted to the correspondi ng
carboxam des (prior to treatment with BBr3) , via the
intermedi ate acid chlorides, with an amne in the
presence of Et3N (see Exanple 45 below). Alternatively,
al dehyde XXV can be subjected to Baeyer-Villiger
oxi dation to provide




10

15

20

phenol XXVII1. For a review of the Baeyer-Villiger

reaction see, xidations in Organic Chem stry,
woabioeyy T., pp. 186 - 195, Anerican Chen caPCT/US2005/021963

Soci ety: Washi ngton, 1990, herein incorporated by

reference with regard to sugh teaching. Phenol XXVIII

can be alkylated with an hal'cacetic acid ester

foll owed by saponification to afford acid XXI X or with

an appropriate alkyl halide to afford al cohol

e such as . exanpl es of rel ated

SCp%’B%z%e%ﬁ“E% %‘fﬁ%ﬂgF%ﬁ?éi%ﬁgsfg%atm%?fmapwholé&' that yield
coBpamdg asiive akthbtediroganeatepto.0Rdgctiodof IIwA aibﬁn%ﬁnatél? BGdshituted

ar))l P&PIEQ&O s@&lﬁ%sé QXlluét%h‘?rr Eé}&gne a n@. 8rb§ :sr%g c%suugE ﬁgrrt?,gn%e or
SO‘MH h&‘lif pevidemibe ﬁ@@@ltuml rtahbthalencf XXX dilitnoprg anteroegllatecXXXIN
ca@bé flefd Wm QVédu@iﬁé S?en@ggh -asEEIBlyiedM ddiiinBRat Ren Hs ed

het bst t ut ed
ook § o bbb LR o i

anéBypelow).i fl ate. For a review of the Suzuki boronic acid
coupling reaction, see Myaura, N and Suzuki, A,
Chem Rev. 1995, 95, pp 2457 - 2483 and Ritter, K.,
Synt hesis 1993, pp 735 - Sebgmelfer ei n i ncor porated by

r ef ermapsraribh Br §@E5Hath
Pr epar a? | gn of l\laphtahall%léelﬁgégég%% Eaﬁﬁggﬂﬂfer@eﬁate vi

Internediate (i) 4eokben?al dehyde, NaH o, &
(i) @« nBuLi, (EtO 2PUJCHRY) COREE; b. NitH

R2(BAOPAC fCi d, pi peri di eOpyr|d|ne (iii) BBr o}
(i v)_Nh@, ARaCh, AeOH ey, _or, "8
R1ND mb oxane/ H20 ueous H2C2, H+,

Br(CI—@t) nCO2Et, Cs2C03, B NaOH, Et OHFAT R3
(viii) 5%Pd/C EtC]—VEtOAE"' (1 x) I—|CXCH2)2CXCI—|2)26} or
HO( Q2) 2CI, Cs2CO3, DMxxxif x) (CF3SQR) 20, Et 3NxxH2Cl 2;
(xi) HetB(O—I)Z or ArB(OH)2, V jPd(PPh 3)4, Na2CG3,
DNE; FriroBambesibase; (et ond beeHaadsoL@paldingyintaset GHGCL,.
transformati ons of naphthol VI that yield conpounds
act ive at the est rogen rEXAMPDES Reaction of VI with

PP LaBO S e Eelhe O R LR oo
Cor@ﬁu%@ﬁmt"mths sctipa ef tﬁlyabreseet m\@nmn s eadesof sefbrendd the ed
corﬁ}f!ﬂh&?é&le"gﬂ/%n Weh&e nJN'\ﬂe‘?soﬁ{dyrlefehB& . HE‘?QF\ ﬁé I‘Eg %?é@hblllhéf'@n The

treated with a reduci ng agent such

fef%{ﬁﬂ%ﬁ? FREVETRaMARRY R H@uymgtéw@rﬂrpvd ae meacwl Wntrwuad

gerexatédby anyqidktztiad exdnpla biatfesas 4 garrrd) er&rod Y alcd@Bound.
Exanples 6 and 8 below). Schene 7 Preparation of

SuI fonam de Based ER L| gands frominternediate VI (i)
P g 1) H2, PtQ2, EXOH, (iii)
RSOZCI , pyrl d| ne; (| v) BBr 3, CHZCI 2. EXAMPLES

HOJ‘\/\@O
o

Step1: 1-[3-(methyloxy)phenyl]-2-propanol (1)
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The follow ng specific exanples are included as
illustrations and are not to be construed as |imting

wo b@emenge of the present invention. For ease PET/US2005/021963
ref erence the conpounds are given reference nunbers
and referred to herein using, this shorthand. The
reference to any given conpound shoul d not be
interpreted as the actual conmpound generated by any

To B%blﬁ's@k&héﬂ (5@6?&‘[31' B (m@%&loi?ﬁ%?lk@%r@aﬁ&@?@b d. @é?errngl‘? ﬁ']eMeOH

I 1
(s0bfu w58 Foges Nk 71 B, 5oR el Acrton- s B pey) 6 & cBied
ressitEntinixane as @lﬁ})ed@ﬁ thbt {ethperamir&36r oKy Rpdaiby hixtute Wad pasened
wﬂl( 7§I ag:ggS%JS I)( por Iac?rq c\?mn%eg{r%teg Pngge)r ﬁ%@c%cgprg?s%é\% rﬁmO\ganlgost
of themgtherelt The jeegtion rixisireswas exyectad with BtOAcApdBamb).eTher
cordtiinedR8&id 1Ber Wak tasRed\Rith M&g@b%‘b rWL)t Brque M 2 @ESNY Sarfdd

and concentr at ed er reduced pressure tO

N%Q%ﬁ%g\?@d RRcenigteq ydentaduegsgIressypdo P@%(ét"i’eo‘ﬁ udg edyct Ties
reaetidnmaigiueOwa jlidt pEéddbanrbdghxa gdelof Bllida gelARd wasHYdVAE 1:1

no@h88RIh g8 g Y53 R Ribetlep fotiRiume it i Bl s, R ES
§ 7124 720 rp 11 Bi% $180e- 8.76 @i, {361 dt.ache 3.67 (el Hyr ®T2 (s, 3HTRFS — 2.63 (m,

oH q@ tiQ ] re was just passed through a pad of
)V 8 1{b(1m g washed with 1:1 hexanes: EtOAc to afford

Step# g m@gw-@r(m%@'l@mph,erwﬂﬁqbwnqthamuﬁmakea@b MHz,
To Q@Qh%blutlord(gzcﬁéf 1= [37(m3@|yl6@)pﬁe'ﬁi/%2—@rc§ﬁnol éﬁ T>g(dns r%bb in CHCl»

(SOg'q)q_% Wfl‘%%jded ts é1 %L %2 m @rﬁj l% AP (2.75¢g, 225 mmo‘)
Methanedutigtic aeid (SQ(NNEIOWB o) vizeidéd oy (dropivisanesd dlsovat e
rea&l%%wé;{igtupe %%ag;t( 9 e eurglra]/érf %e?é% §{1 % mi DTPe]éesultarthzfgure v%af
stirjed bepeen 2 (Jaoc 1&&; faudrreungduidd The3pactionmixtdre was washeasi with H.O
(3 )@ﬁfb mlr{ez(h? PoEmLY arléj (W&Pé»d‘;) aﬁ@é&ﬁ@&ﬁ%ﬁdﬂﬁﬂbﬁe@@de@ pkeadure

) was add

Wy o
to aéfBWBe P"éﬂae PfoéHCtPf{WH‘u’faé P&ﬁsﬁdﬁ%@“% %{ﬁﬁ'P%2°o%i@Fd 108 g (98%) of
the[iRé t@HpdUnd 4 H NIVIR (400 RIHZzESDEL)AB Y .280aKd BRe (RS, St5.pH0, = 3.8

e L BB ooTR Ao SRR 4% o135, BEREHAE o
J1 <040 fiiz) J> =cB-® Bie, (HIER2S0Md 284 (ddphceti .ol =Griez, 1H:REEE,

re ffiord the crude product which was passed
stﬁﬁﬁﬁgtﬁ 5% &$ silicato afford 108 g (98% of the

Stepj&: (1 e(g@mmenmavl) -Bimeiiieaiiengene (3CDCI 3) @ d 7.24 and

A rdurdboktifed fldskwab %hgrgbg with imetl'gl -B 3 Wmetihiidny) e@ﬂ}ethyﬁ 76
mebabslio(2 0068 o i §0 8,05 ol didgcpiphe (fo LY. The
reagtidd imiatack \RasBéflpad for2d hundidr. N, drid thehzooled idrobin, terbpdrature. The
reagtioimn igd.’%lre \%@p filteﬂe‘d%‘n’id (ogncellntra?teg urélldetllzedu%_(p pressure to afford the crude
product. The product was passed through a pad of silica gel to remove inorganic impurities.
The product was distilled under reduced pressure (2 — 3 mm Hg) at 130 — 135 °C to afford
~85 g (100%) of the title compound. 'H NMR (400 MHz, CDCly): 8 7.25 (dd, J; = 8.00 Hz, J»
= 8.00 Hz, 1H), 6.84 — 6.78 (m, 3H), 4.32 (sextet, J = 4.00 Hz, 1H), 3.82 (s, 3H), 3.25 and
3.21 (dd, J; = 16.00 Hz, J, = 8.00 Hz, 1H), 3.07 and 3.04 (dd, J; = 16.00 Hz, J, = 8.00 Hz,
1H), 1.71 (d, J =8.00 Hz, 1H).

Step 4: 3-methyl-4-[3-(methyloxy)phenyi]-2-phenylbutanoic acid (4)
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Step 3: 1-(2-bronopropyl)-3-(nethyl oxy)benzene (3) A
round- bottonmed flask was charged with

waz20enniBs 2- [ 3- (et hyl oxy) phenyl ] et hyl et hanerai/isvas/e21963
(2) (90 g, 0.368 nol), LiBr (80 g, 0.92 nol), and
acetone (650 nL). The react%%n m xture was refl uxed
for 24 h under N2 and then ol ed to room tenperature.
The reaction mxture was filtered and concentrated

To H%G@f(— 8 )CR b Gﬁ&%@a&eﬁr adid E}r(ga %gg nﬁﬁéﬂﬂﬁ aﬂﬁﬁ%’.&tﬂ-{F (300

The product was passe

mL} Was ePﬁW@'amﬁeL' %M%Oﬂqt'e% in nrh@apefd@wta Resied af &b hy Thel1-(2-
brothog@pyll- Bldmsthsﬂlo@)w&bﬁ@@ 8¢ ﬁﬁmmHg)NaQEdééﬂ%lowlﬂ-&@ tﬂ@reactlon
MO PR R e N

querghediyfjil1 §.NgOH @00 81L] amd Belfgsulling tixtge xbattd tal50=°CAolDh. The

reakli’on n:hkﬂjre ﬁa@&o@ﬁ o %E?n te@p%rgtu?e“%]cﬁn%%eé ngh Egé Zx 150 %8 The

eth?‘ffa' lg@r wag "‘@@hqqzw'thﬂtﬂ‘e drieq (Ng8O.) ang tl'gan@gncp@tratgpq}o affordihe
exchss 3(21&%"?1)6&)"0‘&34[ 8- &%?I%%Mé@ﬁ%' ahueoud ﬁé‘éél oAk RN with

o f t
205 Ehfpctis Hig ol t%eaeﬁf?aeﬁw"ﬁ%ﬂ%{fu@nwﬁ Tﬁ ETHESE e aver
wasidashed slito rige, g (Na, $Q,) and/teeknitdtehurider redhesdamesyiredty efford
13 g 48l 'cﬂgje&f |09 g? Jr?;néooﬁnﬁ? 4 Jas %ﬁ glrI] Z-l(-ehrilse Crt]gj pr()_dl_%ct was; éakgn on tc1 I?e
“e’ﬂF\/ﬁ*@P%G@ﬂf héwly'flaﬁi@nph@“af@éﬁftzat&ﬁ m xture stirred at -
Step®: Amétayi-eL(MetAPEx3-phedlyl- ﬁﬁm‘ﬁﬁd@&ﬁ dpRthalkhBne (5

Y CEOR i SR S i

mnmog) e CHghl, (B0X nl) wasiarkied ordiyi dhibrde (@@L, @8 nddalras ravnd

o3RGS 144 Bl Ry Wb IS FLIRE SR od BNGEF e

rine,
premﬁ%@mﬁpm tag ciude g(ﬂﬁ ghlgrlcteh dhexagid chloride was redlssolved in CH.Cl, (300

mL)’Lar{d%oBree RPHPE. pxhayu.%ue %Hmnp&yarka%reé Q@ees d h’@no@}%%ﬁed
por@ ase was acid 0% aqueous

FrVigetWEr %\P?rf?dlﬂf &E"'K 4Th>‘? r%ﬂi'“ b5°W“T€I’?é’“‘d’orﬁﬁ?tl‘?8 (‘P'X“‘re was
stined @& PC fdr 3yeundea,. Wateheatnm inixtupe ivae pouded extto @ NAZSP4P0 mL),
stm%gg r‘%%r}ﬁﬁgh& ;@\Iteggygy N ?re s%pa%lcgg deﬁsr a@%gus phta?e Ll %H%rrl e%ggcted
WItlpiaUeﬁds:@ X@09 noldk éhe mmlnlmot drganiesdlution ajas wishmsiuithfsar. NaEICOs (1x

15(erI'_)| fal'lr%a(ﬁ 'xolr(bOQr'iL) Ccl?i@& @@éggbh)zé?iﬁ 'ﬂ%rr‘n co%é?'ﬂaég rugdeil'(rezduce% greﬁsure

to qffﬁg '[E?]grhlge P@Fuqfo¥'g gl@pgﬁt W@ﬁ pB%/ﬁed by Sl(()jg flgsh column chromatography
usn@4 mtaizeé Et@AE% :{ w4 h)yds@hyéltldﬂlem)dfszd? Fhg (456| %uvgra(ftépsaeﬂ thle title
I\n
cortgphg Mg o MRt BRI r B0 i)yl 089 (.,
7.12 éhper&0Wirz. 1H) 86 @wicd 84o(dd nd; <t 12rCeHvals= 8100 HzetH) 673 {9.shiH),
t d f f th

S R AR T TP R ) ABSURER O IE0MR. 2 Pl O pos
and 28Rz 18300z vk ¥ 8z, dBb 123 (o 18), @5 (Ankry#P bizs3H)- 6.84 -
6.78 HIBH) UL (HeRiet, & APHZ 1By), $82 @, SMPb L5 WAS 328 QRA Uy = 16.0 Hz, U, =

8.0 Hz, 1H), 3.07 and 3.04 (dd, J; = 16.0 Hz, J> = 8.0 Hz, 1H), 1.71 (d, J =8.00 Hz, 1H).
Step 6: 3-methyl-6-(methyloxy)-2-phenyl-1-naphthalenyl acetate (6)

A round-bottomed flask was charged with 3-methyl-6-(methyloxy)-2-phenyl-3,4-dihydro-
1(2H)-naphthalenone (58) (3.8g, 14.3 mmol), Isopropyl acetate (70 mL), and p-toluene
sulfonic acid (1.4 g, 7.14 mmol). The reaction mixture was refluxed for 16 h under N,.
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portion-w se, over a period of 15 mn. The resulting

brown col ored reaction mxture was stirred at 5 0C for
w@20ver00d8F N2. The reaction m xture was pour edPONUS2085/021963

HCI (400 nmL), stirred for 15 min and the |ayers were

separated. The aqueous phaTﬁ was further extracted

wth CH2CI 2 (3 x 200 nl) % conbi ned organi c

sol ution was washed with sat. NaHCO3 (1x 150 rrL)

Reg’é’ubﬁ‘ ?nl)&urtlz \A?é chcgecm& roorﬂ ré’tm@%ﬁ% d74t$gf§ an was

concentrated under re ressure

intreqygd tpihe sracton mw&*r@a@br@ﬂwxewé@ ap@edlitionadi3 by RSBQHQ“FTFD&B'I@ was
corﬁ:@httéféﬁ @%D@hé&!f@@%ﬁrel@ 'aﬂé}d RRXARSS rgéLQP\CT rngcPwés Purified
by?@ an, el uen HI‘?EPO aff%rld % 46 % ver trbé])%g Hord

. B0 P elsGiiney Ce RiRne S AR GS:T v e ey ator
4.10d,(9474) of t1g: 1818 cbimpodrtd)(6). 7HIMR ( @glﬂ]—lz{, ch%bd)m 64(d,2) £ tR.0 ¥iz,
1H)47§89Q|ZSH4H ]/'i%émgg%?gé‘é‘ iéé 4139 gx %ﬁ 935'%5%‘}53
THY 726 +7.23 (Riz 2HL.H)14 -37. 0B (rar&H) 3.2 (sd@H), 3.22 (1.6HD 2490, (SJIH)
Steﬁb ) sl‘rkethé'x‘%s-n?etﬁﬁ 2%\% gl-‘lg-iliaélﬁﬁol _)1 16 0 Hz, J2 = 8 0
Tog sqlgthn[ﬁf 33pﬁthyl @ (g@tw@éy()t?e@hengl anph@wa}qul afp.])e\tei?g) @;_00(% 13.1
mridhlin TIF 26d MBAHI2Gm( dd1) wbk afldécﬁs&indr‘li meﬂ13X|'E’e etnibn.s M
sollil@n in @eg%) %&gorﬁ 'tegr#@(r%gfe’_ﬁe iﬁﬁﬁc@?,g@r%fvgs s_tirrSed gor% under N,.
Th%mnétmymlxte:e(\&md@ytmyed Zlnq,MTeequced preapiné tvedfierd/the awee atogluct,
whigl?%rvgt 15 ztc‘B f é @%@9@%@3@9@%& d(trgg%) of compound 7 as
a WN"Z‘F‘I)"dndﬁ) 04@%&'1'@ €BEL) 8. 840 (di 4 =B.¢ml W), T-8HfsidophyA 12.0 Hz,
Jza@ﬂ&t@a)ﬁ% J; 289 1y, hal y@m& ﬁ%‘ f’@é"(d:J 1) sz}zﬁ) .23 (s

)ﬁe reactlon m xture_was refl uxed h
1”%%68@"&@0 é%\%tfioﬁorh'%(t’méoxh&s“ébaioé&d tlo=rAdblits: 1H), 5.21 (S 1H),
3.98 G1BAY, atmr(e EH)d DDQ (9.74 g, 43 mmol) was |ntroduced

sty l1foEABK|. ndhii A ferb R Bhondi b HraRilniftel 00"
A reyndgwtierped ’dasﬁfv\fae rcuanghdawtm Brdetyi-6(raethyloxyhré- qbeoy!lﬂ aephihglenol
@ pz%bfg @Mm 216G oSN HEh r%/ee'tpé@mgﬁam of Sd;%@ rlgseﬁ

as an eluent to af

m"lﬁ’f) %Qﬁ’ea“PV‘irP%S ‘E'Uﬁ‘é%ﬁmbl ) yrsipr Nz - hevpecian 0iis | Wa%:tifiP ’ for gh.
Redlctiod trikturd was t20l&d zoom k@rnpe?atﬁr’é ahb buﬁﬂed ]aWS;O&oI@&nan d

chr%m g%ﬁgy l.jﬁ_ﬁg h_e%a%OE'lééb 9%2 1( 4 Té ﬁ)s an Jflujg_'g:p b algor% %fﬂ <gng98%) of
the Zith) corBpd@Pd @s a wWhiH} foagh. 2R NMR (BE)NMHZ ODT 45, 9.8H)s, 115t €8 [, J =
9.2?5;7'@#)!? 9% gf’, “JB8 BYL- 29yPheYd v 2RDURG! 7 4570, J2 7 Hz, 2H), 7.22
(d, g=rpet Heul 1H6-7- Treldhy Féxdyhfz, 2Hp AeldyH- A= h&pie hidl. @y 1(s,dEdt7aR7eand
7.04 @d (/4— @Q H, Léz]ﬁz 3 by e i7 (U @@Fiz '\ﬁ‘—f?'é 280 3m 2261s,BH).

umrrethOX|de(26 M sol ution in

LCW@@' 'éﬁ/z F@%ﬁ?ﬂ\éf‘fﬁgrat ure. The reactl on m xture was

Stepta: ethtl (ABE)M3-(3-{j3-rmamgr6-Nethylory F2plednybm-naiphthaleayl@a/} phenyl)-
2-pFSPN %%n{e(g)t ed under reduced pressure to afford the
PERTde product, which was purified by SiQ2 colum

To glepldra7® Ye)aplujion of tedthyd plosphanoge¢taey@.4d mlc t2pd ) n as
anhydrous THF (100 mL) was added n-Buli (5.2 mL, 13.04 mmol, 2.5 M solution in
hexanes). The reaction mixture was stirred for 0.5 h under N,. A solution of 4-{[3-methyl-6-
(methyloxy)-2-phenyl-1-naphthalenylloxy}benzaldehyde (8) in THF (100 mL) was added to
the above reaction mixture and stirred for 0.5 h at - 78 °C. The reaction mixture was
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a white solid. 1H NWR (400 MHz, CDCI3): d 8.10 (d, J =
8.0 Hz, 1H), 7.54 (dd, J1 = 12.0 Hz, J2 = 8.0 Hz, 2H),

wQ@ 206008y J1 = 8.0 Hz, J2 = 8.0 Hz, 1H), 7. 36PCTUS285/621963
4.0 Hz, 2H), 7.23 (s, 1H, 7.1 0 and 7.08 (dd, J1 =
8.0 Hz, J2 =4.0 Hz, 1H), 7,05 (d, J1 = 4.0 Hz, 1H),
5.21 (s, 1H), 3.93 (S, 3H), 72.18 (S13H). Step 8:
4-1 ( 6- nEthoxy 3- et hyl - 2- phenyl - 1- napht hyl ) oxy] benzal d

h
allcﬁ\mﬂ q‘@w?r%) 1 eg:%ﬁl;e%gﬁ qh% nsﬂﬁgzifg?§ 5t ﬁ%&ﬁ’ grr‘] MI)& W? was
qué(n?h%d Hith BN %P mLharfq thest @tsr@ﬁt,@aw\@bﬁsﬁg!@ (The comlnmi orgamc
laydrivah wasabqg wleSrRﬁ@ne(d"(NQ"SCﬂr Zrid??én éﬁﬁébﬂtratei*ﬂ%déméﬁﬁ%gtﬁessure

o 7 1 8 BroU ToxBiegbt e gy Sigmeelise Svasrograg o
affqre ﬁ}@é 197 406 pof achppund (B) &k WhiteSb4a. th(fmmgcza ro0at 1634 2460y,

=
5128, SRS RS bl i 20D S e
75f461a|°/1 6 NK/R"OM WH22 (CDEH)3Y-15 ~d.19. (8103f(ib7 OQH)%# 7'036@1 Ji=
9.1(H, J2~1—249+221%65§|(a J—;nglz(ﬁ-l) §22(08J41%Hz’- ). 12@%; J=7.2

Hz gng %ga(sgsé) R4 (%Ei—l) 18015 Jg_d'}z hlz@l—@ 4orqiMR1 0 MKz, GPCly):
8 1672, 181, 1568, Ha7.1 11d4.1, 134.4, 138.4, 1$®5 1§o@§ @@% (209429 ddzc),

127](%626) 2%@’3%6 g%ﬁf{ 4, &24%%?%%}_%1%5 1?_ 1?@§25§) MD%SEZGO 3, 55.3,

21.26843R. HAMS Ehlcdfor Sheelps(: 439t 11999. Found: 439.1904.

SR ey AR ek Rohy-F BRI g SORNAG-
P"“;PGF%'FlaéW (éﬂ) triethyl phosphonoacetate (2.43 ni, 12.23
EthW’(EE)-S (@A@-ﬁ]‘é\wr @gﬁetﬂ_y’fﬁ(yﬁ 2Ry} - n‘éﬁﬁthﬁé’rﬂ/ﬁ&yﬁ‘ pl%hlyl) 2(p5oy?enoate

@ (20,550 TSN s TsaVects THE a0 BIOH( i B0 diveTo fgs miture was

addEdHlN Na@Hq50 whi { $Besd bhipbm@emperature and the stirred reaction heated to 70

C LRSI A Aafnd Y el BGRERA)L L L PR SIS G o,

ove r eact
andhhgn exteacted its tBt@A@ dTHearganiclayer aas wagigedoadth brine, dried Na-50),

andﬂdﬁ%éﬁtn%t%@b @M%d?%s\éﬁr@% Liord %@Jo‘%@@d’u@lt l"l’fh% p?d’!ﬂct was
hen stirred tion mxture que ed

Pur{me?' RY Hash OHH““(%W%RG)MWM'W@P'%M?‘P%? &8 i k?hs afft‘t%?t to give
2.079¢98501d lcamﬂo@qugg)la@ al vihite lso iR S HWaNER esboWIHA) OIS, 7.70 (d, J =

008 7816 O 160 Heo B 1P 0RC P AR TS Irhil pHEaict 2t 4,

7.2B(d, iJf=i 0 Hiy1 I'Bl TOP4 (o U8 i robiyert tays Aty 7.00 amd 7.04 (HRJ6512.0

294555 0l SIS = 2B 32%’?‘%%5*“5 VP hrgge o

BHXMWI)@%&%P?(WW 71 (d, J = 9.2 Hz, 7.57

Az @dﬁ?‘f é [@%y@%xyh el 1-9- Hﬂéngh"ﬂa\c?h;h%%nyi)gﬁy]%ﬁiﬁﬁgz A

ProRgt °'3?°“"(é-)4 Hz H), 6 58 (d, J = 8.8 Hz, 2H), 6.22
To adoldJ5 2C)k0luBortaf, (2 A)- (4—{43-1212th@|€ﬁ-(rﬂeﬂwlc§cy}22-phenyl-1-

naphthalenyl]oxy}phenyl)-2-propenoic acid (10) (1.10 g, 2.68 mmol) in CH,Cl, (60 mL) was
added BBr; (0.8 mL, 8 mmol) slowly. The reaction mixture was stirred between 5 °C and 20

e |

°C for 1h and poured into water (150 mL) slowly. The ayers were separated and the
aqueous layer was further extracted with EtOAc (3 x 150 mL). The combined organic layer
was washed with brine (1 x100 mL) dried (Na;SO,4) and concentrated to afford the crude
product. Purification by flash column chromatography on silica gel using CHCl;:MeOH as an
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Hz, 2H), 3.93 (s, 3H), 2.24 (s, 3H), 1.30 (t, J = 7.2
Hz, 3H). 13C NVR (100 MHz, CDCI3) : 5 167.2, 161 .0,
was®s@0218517. 1 , 144.1, 136.4, 136.4, 135.5, 13BCBBS2005/021963
129.6 (20), 129.4 (2C), 127.0 (2C), 127.6, 126.9,
124.4, 124.2, 121.4, 118.5, 115.9, 115.9 (2C), 105. 32,
60.3, 55.3, 21.24, 14.30. HRVS Calcd for C29H2604:
439.1 909. Found: 439 1904. Step 10:

elueﬁnzg ié(ﬁ ék&f t% razi@ﬁ'a%%gﬁvgﬁgggbg: 1A fllm 3058, 1662,
1632, 21)59% 1(5@4,{'[23711@165)‘?[‘1 6- '(' Hﬁfp MBSHE‘M/ISJ rﬁ@;p’rﬂ ?rﬁ)ﬁg

1H)rw£sﬂ @xyr}n ph@gwl./) ‘%@HQH@WW?M (9) 8(82420H 7@322

|
45 S S o R (e 524 B3 b Tk ¢ 384 Bt
6.75 @PLr80HA 18))d. 161§ 35).1 PFCAMR c@0MHM) Meert-gjt 3 189.B018C3,

f.or h ol i t T e a t
196 o AL T POER TR aus 1 28R A her B B4R
1238 120.Ft108d, 1THE: 108.gat086, Rager HRMS GretfetCaliio0.: 1587 .Mé40.
| 2S504) , and concentrated under reduced
Fougériesgt}?%?to afford the crude product. The product was
purified by flash colum chromat ography wth
CHCl 3: MeOH (9:1 to 4:1) as an eluent to give 2.02 g
90/% . cowo nd 0) as.a white solid. 1H NWR (400
g equUSinG gedeMes - 8.0 Hz, 1H), 7.64 (d, J =

16.0 Hz, 1H), 7.57 (s, 1H), 7.26 (dd, J1 = 12.0 Hz, J2
= 12.0 §z, 4H), 7.22 (d, J = 4.0 Hz, 1H)17.1 4 (d, J =
1.8 Hz, |2H), 7.12 (s, 1H), 7.06 and 7.04 (dd, J1 =
, 68Hz, 1H), 6.60 (d, J = 8.0 Hz, 2H),
1H), 3.92 (s, 3H), 2.24 (s, 3H).
HO%CNS(ESU rdzo43 ' (M+ H) + Step 11:
(2E)-3-{4 o< Ryl - 3-net hyl - 2- phenyl - 1- napht hal enyl
) oxy] phe @ pr openoic acid (H To a cold (5 00
solutibfR o

(2)-3-(4-{[3-nethyl -6- (nethyloxy) 2- phenyl -
napht hal enyl ] oxy} phen L 2- propenoi ¢ acid 10) (1.10
Step 1: 3-Mggh eth\ﬂoxm)ﬁdeg YHo-1RH)-rapbthalpnone §B)3 (0. 8

The”érrlgn%rdm'gdr})l S8, %Wd Yatal {‘tﬁhyd&fy@hat@ﬂ pPGdéHMé@d&%ﬁb@dhé?éledre
bet wee C for our ed to

0
ana(opg@s W.LI)IOS§| dgﬁa:riped ’Zﬂﬁ gwed:g;%qaéatw@ PES'@Q% CPQHPS‘&P r?q%)li‘tga by D. L.
Var&lqu&yﬂet lahy@r Meals Ghamt, He®8, GXISS&@’(SG&?)V\thmE@MOY( 3Ta stirred
o 3 e BT S AR o S e s
THféﬁHO@rnd-)me slowycrsidpdl dienwise P@ﬁthwmﬁnvmgagﬁw Bomided| i

THQWB%‘.QQQMM PU eg Eét\k‘@engﬁh Ul Jhﬂel(a'm 3TH¥E@'1N@§r bath was
anel uent, gave

removed)and t\lﬂﬁ rqa@u%mx;ﬂlre \gﬁ ?tlfre/?j m E{T gqﬁétgl% t%f%ggoqg ure Was
pou'l:&QQowlft lidla rrﬂﬁ&?r@ of itd @E50gy) tind.6 NIHCININR r4)GHd Mhen, extracted with
Etz& 9; ? gl-\nlﬁ pﬂa %? %gara%go wassygggﬂlz H](B_%clloﬂ%@lé/ tf_ré\e %r@i'over
MgS02 Tiltered,. 820 tifenfiitr8¢Hjvas concentrated to give 98.4 g of crude ethyl (2'3-4
hydroxy-3-methyl-4-[3-(methyloxy)phenyl]-2-butenoate. The crude intermediate ester was
dissolved in EtOH (900 mL) and KOH (44.2 g, 0.788 mol) was added followed by H,O (200
mL). The reaction mixture was heated at reflux for 3 h and allowed to cool at RT. The EtOH
was removed in vacuo and the basic aqueous mixture was diluted with H.O (500 mL) and
then washed with Et,O. The basic aqueous mixture was cooled in an ice-water bath and the
pH was adjusted to ~2 (litmus paper) via the slow dropwise addition of 6 N HCI. The acidic
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7.14- 11 (m 3H), 6.96 and 6.94 (dd, J1 = 9.2 Hz, J2 =

2.4 Hz, 1H), 6.57 (d, J = 8.4 Hz, 2H), 6.75 (d, J =
wagd/oemss 1H), 2.19 (s, 3H). 13C NWVR (100 MHz, pavrOB2odsH)21963

: d 169.5, 161 .3, 156.1 , 147.1 , 144.78, 136. 82,

136.3, 135.9, 130.3, 129.8,,129.5, 127.8, 126.83,

124.0, 123.9, 120.9, 118.1 7 115.8, 115.7, 108.6,

20.32. HRMB Cal cd for C26H2004: 397.1440. Found:
aqué% itk wisaiRLed Rith E@Aﬁg%) afl’?edorb'acﬂld"&drg&ge\fé?e comBiria,
wasio ith By IcH R 93 e M S it ARG iafasvasang
cone@ﬁ@{eyitm gnvaydnmgenaw@(zawofye@w eaqexﬂqmqa bﬁdh}h@dy)’:pjhﬁnyl] 2-

ou G RS craBer it “he SFEG b REGo 50 S FoRbER AL AT,

hydesigenation in ireeMattheCaedescrilic@id@jowd 1o a@ghygegéyatlombpwe
con@fﬂ'\gf L(ﬁ/?bél@@lumm c%rb%w(ﬁ b%ﬁwh&gdd@@%esrolu%&gbfqﬁle %hé’ﬁut@ﬁblc acid

oxocrotonat e
(24. .1ﬁ Qb'ﬁtWﬂm?? ’r@%meboﬁ'erfﬁa}ctmguwewaﬁ h&&a@ﬂ'a@ﬂ@baﬁ gé psi
oveBa mtd@ﬂgd/wmleyédmgnl ms(mﬁérwtbg Aeineka 16 64.°AM onceTthE)en(p%'EaRure
o Qe o .0 e et we

roadipl oD 20 e PRpeustptt e RERBTIM Ak [hd T ddeyragion misture was
allowed touatandwarsrnight atrRI0beivedRT4X -045 dsi5Tihe refittonmagote wes filtered
thro%};%é Eé@gﬁ’h%ﬁtﬁ%% %ﬁlﬁfz% g%tﬁ gﬁo@xé%)g?@ érgef fuﬂré%ﬁws@%
conwrératﬁdg@awe 1BRA9Ef ride vitEH(meiRdmiphanyRutppds acid as an
oil. frak ré@EInPY¥rulE (IF5-4- H?Hioﬁﬁb@h/@lﬁyl W@%th}flé){ykﬂhéﬁﬂ]rz Butendidracid
was&%yhgﬂgg%aggﬁ na SImllaCr?nnatnFleart tg glvg% t&al o? 6?% g of %ru%e 3- méﬂ%ﬁ 4-[3-
(metthyythxppokiersA]inetadoid ackt. [T 4 saitioy lobsrydieBersty]-4-p8-but enoat e.

(meI@%&%hﬁ%%&blggr%r&?c?d 4(35% gz ‘ﬂ gH%io@%?)s\%svﬁ%g Qda:édgijalyl
chigrige (2Awed) With stizing @280 upder NoTRBe reggiian neinture qulﬁ"ewwé@ stir at RT
oveh'ﬁ’@’ﬁ e‘ﬁh@t‘ea&t%h|nH%tuifeQﬁaschhc@1ﬂgte§|lr{ \ﬁééﬁéitot LHfde £13- RT.

(el R e AT R A AL R A5 SR MR SRag P

CHM@IA (A0EERandTthe sdlaitinavaspaeled 4 an ixd-water batls. Totleed|diacidahloride

soldt&)ﬁ WW?BS& @{%P (2219 t(ﬁ?ﬁs%l Sl‘ﬂo% slé%teﬁ/\%e @ B'Z\Idb\}eygq% period.

pw se
Thear@a@tnoo aqur@wsmubt@djfpéama@lt@n@lﬁdmwhm f'ﬁlePe;w(éd ingo 490 mL of

colc]i:r 8 lﬁl mq&aaéa .@éﬁ rc@waserwhﬁ B TRdRDwa PR i d @sé;ﬁatory

by brine, dried iltered

runhl i e &raRE ROBTO WA TP gfhcjha/\q%e% p&asey%ewﬁﬁagwt‘h
CH£(2;) 'ﬁmefngh’nw@dractﬁwaeydomr{ea daratiillyyWaaket) wittesapirhte@ NaHCO;
follov%nga |ne dilgu 896(5 I\&;f&% tgF ag%elﬂg dlrr%te-egxllr}gtcs}aéjeq?atgghe@% t5.6 g
of thacroﬂ@mleammesrm astnsbtoiueiocamge L0} &qdamlammd*w@eﬁmewrﬂ [3- :
(m&lgﬁdéxgﬁhEMB@bﬁB@ch&-@J% f?@elté@ﬂ'a%@? nfeRh&1QH pr(oqnde @n dddiNgkal

a solution of the crude butenoic acid Wé %2,
32.8 g ohiretcrudedie gonasindndthg crudpercorppunsH4Re) Wrs PYiEd
chrE/Eto QABRAEVRE ST, with hexat@s EXDAC (9:1) to give 19.2 g (29% from 3-
methoxyphenylmagnesium bromide) of the title compound 12 as a pale yellow solid. H
NMR (400 MHz; CDClg): 8 1.13 (d, J =6.2 Hz, 3 H), 2.22 — 2.38 (m, 2H), 2.65 (m, 2 H), 2.93
(m, 1H), 3.85 (s, 3H), 6.69 (d, J =2.4 Hz, 1H), 6.82 (dd, J =2.5 Hz, 8.7 Hz, 1H), 7.99 (d, J =
8.6 Hz, 1H). HRMS (ESI) Calcd for C;5H50,: 191.1072 (M + H) *. Found: 191.1064.
Step 2: 2-Bromo-3-methyl-6-(methyloxy)-1-naphthalenol (13)
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over a 1 h period as the reaction m xture was warnmed

to 60 OC. Once the tenperature reached 60 0C, the
w@e@sswies of H2 was increased to 55 psi for 7 PCT/TR05/021963

reaction m xture was allowed to stand overnight at RT

between 40 - 45 psi. The reaction mxture was filtered

through a pad of celite. Th63pad was washed with Et OH

(2 x) and the filtrate was concentrated to give 18.61

Thig c%p&ﬁd&%sgl %@Hﬁ?ccordhﬁ té ;5‘%1:&% e%?@&%%g ¥or]sprlfllta?compounds i.e.

acid
2By AR IR\ As IenAser Py G4P[ 3Gr@mehyzl oy phrestyl, [1998)o54. GR75 -
98%4) QNIﬂthﬁblﬁMaﬁorhWé)é}%aE&dtldnrbf@ @étmlls%e[rgra%fs 4-@h@iry8 (2H)-

t al %% of crude 3- *i’%- %’

e AERS 2R g 2P aTomRb el (750 T was puiagredgropvise 2
solgtiondé BB-(AER lgy50.8i hihol, ei0Rtehyih @HOLpIBE ML) blartagreabe ofafCH\ & KT
unci':a]fll\l6 g%e }egﬁt%tare(v?ﬂ%%ﬁ%#veﬁﬁ&t %‘4 ddr%gw%xal
concaaiEatedie gied 87 @ofmsdde. 2-dioth o dmethyt-6- émethvromréﬂmlfymo 1(2H)-

t ary
na&ﬁlﬁlén%ﬁé: ds%rh(a?rﬂe %qﬁw g;( %ﬁgpnwﬁ angﬂ?z 6ﬁ>¥:@f%q 4sg<g by n@ 3

Hzo'#"l 2 5@16“ cricRO b 8"% &8 (¢ dg'-ca 2/dg 1t 3P@dp/ =2.5

Hz,(19 8z M), ahmd(d; be ssh# tiHpN AVhﬁ)ﬁJé@@@i @Q-dlbfbn@dls#&ﬂ'g Réthyloxy)-
e C 1 (0)

3,43t bho- [ BB RE o 6 25 Ao P b 2o d B s Eotpapean

ice-ovatar bathlio B —@e“i() @dl. 1,8 biezabiycibisen]uidet TreneBBUB (I mi,&di 1 g, 39.6

mn'fo‘P g @rquqgé %&ﬁ&%lav@ drofnde LiRP ng| % i¥e-akt 6 h %Qer#(ﬁlgd and

cooled in -wat er
theﬁ?@@tﬂm @ixjye wap a&meértcp 8l af BTHn%b\hrf@t“@an T%ﬂi@l reggiign midure

wa©AGRAI 10N pibag@o aﬁ&m Eué‘%ﬂs mTh@reaﬂ%%sewéctmﬁﬁcM@ﬁz (2x). The

ct e or ni c extrac
OrORBR B IRSE W%fapama'n?cf 2.5 clip o1t Mskimcltored, and the
filtrite IWas\menbebyatled tongive 618 lgeetboeé.oejf twglﬁeéom;ﬁddnﬂ d8eda samnt 'HINMR

(40@2!\)!1{{ BM%S%E%%E&J;& eéjs% f ag'H)‘é‘? gﬁdaﬁﬁe % ”be%ﬁr uds 716
(d, dFPcReH3- 1ﬂrbt7h8/9 (s411fi)38. Oﬁdatlhﬂﬂ bkly)‘vp‘hemw {sbtthanoi ¢ aci d
Stéﬁlaas IZHrgﬁitg%jmbfhoﬂy%L(gﬂehﬁfxy Hgﬁ& Iﬁegﬁ@%é%% e q_%)

To e? wa@vqtcfrtcpelee é%*&ﬁr?él 2(onfeznm3 et (pethylenved- r@yhthalenol (13) 6.8
g, 258 MR AYTEP (A0 M avas SidWl addba thmgﬁ) FeENemn8: (2 mL, .99 g, 40

o k) Fuvod %%@@%sm”‘?%mﬁé{%nei@x B ey 14 By 399,
42.3 olmdd,. 1 Gﬂ-ﬁd&lﬂdﬂt\l\(eéﬂo —NHE, witbRBHBiy:underN.1 3hé ibe-whater bathowadz ,
ren:r)bvgg an@thé%agt@rgﬁ%ﬂ!r%’%g%gﬁf&/eg So(sélr %{TﬁT élzc-:l_rhlgh Tﬁg egagho Cmlxture
wagy di c'i_qgltg,_d witht 1.0 §109 nilp, washpd with gD (Zx 250 mL)goI@qug by 1 HCl (2 x 250
mL)‘"aN&i 6\5‘51\/)98@%' fferebi Oéndc’e‘ﬂe"-hﬂﬁa'}_‘t%as 8centtéiédto(gletthébrudie product

as 5 SR Siasts %?‘ﬂ%ﬁf@e e YR Ry by PR By PR GO aisyFRLover
SiCp evith biexahearsO A €z te d:1pmahrets. 3lyg biche hqeeshitteesmpound. The

mp%?%&[rﬁ%%qd (NQQ R@L @‘{j B?flﬁ%%%&é?%? Cf‘l-g 09%5 SI% w%l;n, hexanes EtOAc

(154 to giveet-B @H@ 1o oo conpogr)14 54 pagwpgow oil. *H NMR (400 MHz DMSO-
ds): & 3.59 (s, 3H), 3.85 (s, 3H), 5.18 (s, 2H), 7.17 (dd, J =2.5 Hz, 9.3 Hz, 1H), 7.26 (d, J =

2.4 Hz, 1H), 7.60 (s, 1H), 7.95 (d, J =9.2 Hz, 1H). "H NMR (400 MHz; CDCls): § 2.54 (s,
3H), 3.72 (s, 3H), 3.90 (s, 3H), 5.24 (s, 2H), 7.02 (d, J =2.4 Hz, 1H), 7.12 (dd, J =2.6 Hz,
9.2 Hz, 1H), 7.42 (s, 1H), 8.03 (d, J = 9.1 Hz, 1H). (Note: In DMSO-d;, the 3-methyl group is
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9894), with nodification. To a stirred solution of
3-net hyl - 6- (et hyl oxy) - 3, 4-di hydro- 1(2W -

woapaobaBenone (12) (4.80 g, 25.2 mol) in CHOPGI/U$805/021963
m.) was slowly added dropwi se a solution of Br2 (8.12
g, 50.81 mmol, 2.02 eq) in 3 (60 nmL) over a
period of 4 h at RT under . The reaction m xture was
stirred overnight. The reaction n1xture was

R e RSl e R R

31‘?79})‘?’13[ hal enone as a dark brown-orange oil [1H NVR (400
- ;3-ABGYI-S méthPloky 4R {[(rethyloxy)hethytioxyi3dhherds lu’i@h&ﬁalene (15)

+ibo gy i @mqihyl%%?ewﬁowﬁaﬁﬁtgwme (0= 88

(19)1£2.32 $1) 7146 rAms | pinenyiworarfic acid (1.83 g, 15.0 mmol, 2.0 eq),

tet :@ théH ﬁ;ﬂﬁ aﬂ% dé‘(?‘af‘é/dugﬁg éé%ﬁ g?%b rr? ol%oqt@é%\lé’ Jsgcuum

cay ')'atwé@ rele)owbetwher&rgwce methdrethea (s mlo vpre an@@‘%iﬁa glass
prebsiie BoMg APh& eiOhEs é’eamdwnm%ckwe&@ dni\d reﬁ&lommnxtﬁrel/val*

nedlesat T60R0 MR rBa 125 Gin 1 e coelen PRt css aRada Sool at AT.

The esactionomixivrextvar eanstesred lid msmﬂhrattmy $unine! et eRkifaaientieith BRZO. The

org{aﬁ g @ﬁ%ﬁ_{@/& SCF-E?WHEG dff e%aoQ/te} Iﬂg @U %ﬁéﬂé@ aﬂ@%eqm%%j\g;rs N)rﬁlgtrated

ueous Was extracte
to givpEPd 9 (otthﬁ)crud?m@d@p@ e @YL@QIPFQ%P@N%@O@WE\@W“F! af additional 4.43

g dﬂ@@ﬁ@ ro%ét{(ftrdﬂ?ségonﬂ)SuzQ& bOBpIRY %ctm%o“pur‘fléd e rcﬂ;i;groduct
rate wa

t
by SOPRIOERY Ve SRR T Cr R e P LS SRR A 2 T
comﬁo_m 2_)aa a)yellozv(dOIE HINNIR 4®;MHZ :E)Mﬁ)@a 5 3th I—és , BHD 2.98dsl,3H),
38p gFpcashig Fg7dh ad P=p dng 3l s M35 @ L2 g 729
J SE@ Pz 2H), 7.36 (t, J = 7.5 Hz, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.51 (s, 1H), 7.94 (d, J =9.1

21|1p)rom) 6- met hoxy- 1- (et hoxynet hoxy) - 3- met hyl napht hal e
(14) To an ice-water cool ed sol ution of

Stgﬂ ProMpthoxyrdimsthyle- P%\W%"@R?‘)*‘Dh(-—hapht hal enol (13)
3- M&h eg(me%@lo'iy)mm n)etwlbxy ﬂ&w}tb)phma@hmweue @n_ggi(aom g, 4.25

mrga Wﬁlsotiilfs%vyéa r{Vﬁ&t(ﬁﬁ g O a?){ﬂTg H‘i&and tﬂé solutlon was stlrreé §t RT
unddr Nprfarastriipl b l’e,abtloe\tdm&lure(\&sz:ontent@teago give 433 B ofmmwde 3-

i t e
melnf2 by B R CrcBnibicht () i dofd ol BACCoMountiR) was
previesshchangteized ase upeckiteRts io e falaying reaeiien pilat pgditonal

um,@ét,éﬂ e was dil uted VVI th Et20 (400 nL), washed with
5

Sty Pl HaTGSEIe e Eeneay GrdP e piory pBglidvee @
A sxtuiior bt cradeesHntethybé- &methmxyh; -pptenyp-odpithala®l €7) ¢h8kg) in DMF (8

I N Ik Aol :
mlg V\%P %%wﬁ) Acﬁea— Q g/rs? goe?]rpfég \%%’ X% R@P%ﬂsﬁ Xc%(1 Hgg (éEé %%Qpersnon
in ()IMG 17% @ 49481r)1mpkblrgw6 &Smg)zlv@ ifringvaderdypu Tie idetwader bath was
relﬁg\?ﬁg%‘fute%e r-gg@uoh ('r;ﬁektﬁl% éﬁa@,'m&kﬁmt o\éﬁfsat P ebif 1(ﬁﬁ|nbY0ftHea‘éQctlon

er § O exanes:

e g0 AGUMOT G “dURSBA e ag 08 THalt S P PR h BF
(3 idtl) NV {ed&tdn MiitureIS BB at 70 °C for 18 h. The reaction mixture was
partially concentrated and the crude product was partitioned between CH;Cl; and H2O. The
organic phase was separated, dried over MgSO,, filtered, and the filtrate was concentrated

to give the crude title compound. The crude product was purified by flash chromatography
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d 3.59 (s, 3H), 3.85 (s, 3H), 5.18 (s, 2H), 7.17 (dd,

J =2.5Hz, 9.3 Hz, 1H), 7.26 (d, J = 2.4 Hz, 1H),
wQ@280/00985 1H), 7.95 (d, J = 9.2 Hz, 1H). 1H NMRT/US8M05/021963

MHz; CDCl 3) : d 2.54 (s, 3H), 3.72 (s, 3H), 3.90 (s,

3H), 5.24 (s, 2H), 702(d 5—24Hz 1H), 7.12 (dd, J

= 2.6 Hz, 9.2 Hz, f(s 1H), 8.03 (d, J = 9.1

Hz, 1H). (Note: In DI\/BOde the 3-nethyl group

ovel §.@|9_|wnﬁ h@k@ﬂbsg %5% égg?to@@q @@@t%e» ) 'd%oéo@ha“g) g@h@,@udwr

amagoie RgIc CENNIR P0RsE DUS- (kA 63 BR S, Bbpy ot
8.6 ARYAH)ZR0d kRl 28e a(HHD.1 Hz, 1H) 719(m 2H) 724(m 1H), 7.30 (m, 2H), 7.38

0 J 0 T 57 ST ) Z’%fd PANE b A T

1H)aaPA.RMSm/ABHogM 8)*0 nmmol , 2.0 eq),
sieh LSRRI ﬁbéﬂﬂbé%%ﬁ%fﬁb% PR i)
To daﬁ@rrr@mwwnethgpymphammtmpmth@em@pxycwzwenyd@@e

(0. 5@9§b1 S@Qnrﬂoﬁ) vasHda&Pa P %%étﬁﬁ@ E&lbt%n (ﬂ—hﬁLP 0F'He't@rb}6|as‘élut|on
sSea W t h a screw ca reac% m, Xt

was{eg g(‘f aft icqygten eatfept s {31“}“? ? 0f1(§f3 Ip 6 °| T GQ) Was added
porticeaizkiooer sevarbliniausesTiad leavied nikiueas satred:ﬂir 5 Tireand sodium

t
ond SRR b0 50850\ 1AESL 07 118 AE8BBKRRYee. e
rea@ep anxwredvas@tmrgﬁfoo%mw@'@@@cetﬁnq wag r@mov%m@ Vﬁﬁ@ and the reactlon

mixfubd \R/é@ﬁaertl%ﬂéd S&W@&W—I{@‘&&PCIIIZQDIZQ ITHe oﬂqaﬂ@ éﬂaél%‘ wad Q@ paratdtand

product. The crude product was conb] ne an
tho GaeRoLs Bieee Wes £ Wi GRS 1B 8@“'6@?‘6%*%""%’8885%‘8’”“ dried
oveBMg OB, fiR€ra®) dnt Ghd iieté ivas porrBokradets tbfglivedhet tradeprodect. The crude

pro&’teﬁ&%‘? éur?éd é}? {l%)sgag‘v a?é)pl?%ohg\éﬁélﬁb/s w1tl¥\bH W@é@{l 25’4 6) to give
0.4T.0 (8O0 rofl the THINpaisndel Byas| d gni-yallbw atriarpkiors $alido 'HMMR (400 MHzZ;
DM%’UQP; ? 2‘31)7é %@7&%&5%)35'}}4 & 219—88 £ Bz, 2347') 7. 07°’ o%ﬁJ (s, J ﬁi")g 2 Hz,
1H)( @16 gm=2H), 212Hz739+4m, 3H), 295 (& J =2 &Hz w)%sz @H}/ 971 G 1H)
7.76 tm, 3%)127635(13#? 1H3fHAP Lﬁwl%ﬁn/(ztsss Hj+5 Hz, 2H), 7.51
é H o plen B

Ste 7%—1[%&{&,Mgt%§m;pt‘{azlo&%% ypellyl ;%m‘ﬁﬁ’f n(ya?xy}phenyl)carbonyl]-
4-pipehiineyarboxyirceddiy (1@ y) - 1- { [ ( net hyl oxy) net hyl ] oxy} - 2- ph

0 C
To SRR 2 e e fptyihd) B Sy PP oioynenic
(16101 14 igo P 38Rmmsk)jin foligne (3 R wascrsiledpxayh ehigrilerfT.R6 M, 8.087 g,
0. 6§7er§ﬁ{ol qu éH) ﬁllH\F/@d B‘P@MPQ’{] 8Rp}. rﬂfe@é’a&n@n B)'l)dftﬁe Wa$ &lrﬂadet RT under

ude 3- ¥ nmet hyl oxy ?‘Fﬁhen @1 ﬁg
N2 15 i i hgcw %w $ cones o’%)cwfa&
(méttﬁWx@);‘Q-ﬁhérWEﬂ-naﬂdhalaﬁl;loﬂ}tfeﬂfﬁyl ghidridetabe yelidw il |srg1|pecot|c acid
W, L t . addi al fi

o453 SAalt, PR R G120), B B o aheBom e
cony}lrt&eirezdltlckeemkde(l 8as cooled in an ice- water bath under N2 To the cold
isonipecotic acid solution was slowly added dropwise a solution of 4-{[3-methy!-6-
(methyloxy)-2-phenyl-1-naphthalenyljoxy}benzoyl chloride in THF (2 mL) with stirring under
N,. The ice-water bath was removed and the reaction mixture was allowed to stir for 5 d.
The pH of the reaction mixture was adjusted to ~1 (litmus paper) with 1 N HC! and the acidic
reaction mixture was partitioned between EtOAc and H,O. The organic phase was
separated, washed with H,O (2X), dried over MgSOs,, filtered, and the filtrate was
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A sol ution of crude
3-net hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enol (7) (1

WO 3®e@)2185h DMF (8 ml ) was sl owy added dr opw BET/US20851021963
i ce-wat er cool ed suspensi on of NaH (60% di spersion in
oil) (0.179 g, 4.48 mmol) ip DVF (8 nL) with stirring
under N2. The ice-water bath was renoved and the
reaction mxture was allowed to stir at RT for 10 mn.

condéntiattd t6 g6 tHeQpudd ik %rﬁpd\@\‘é gAsl Eﬂdé‘pn%ghéitvdag 'Buﬁ’ffed by flash
4-f| uor,obenzal deh

o byt P B Sk T £ 8o PP G 0133 6P AL ofgmpeund 17
as gnamdiBhdus sdlite "HENMR (400 MFi2 DMSD-WRSS 042 i, 2H) V1.80 (m, 2H) 2.17

T
TH)s&patratdt, 7.26 (e BHLEa5 (wgseamz,nmsr?@d d,ah€9t iz, 1H), 7.70 (s, 1
H), 1304 (@EQW%&WF}H@A@Q‘ 44, give the crude title

ound he crude uct 'was purified by flash
Step H?E &ﬁét[@g'#!&!fﬂyib?é?ef'srlézph/Wh1-né&'&hé’gnﬂi%h@gvliqarb@wl)-4-
pipgridisechrifkylic a6d¥d8)of conpound (8) as a yell ow

ro SPLARRYEQ) g ot oty o BB £ 750° 43

napthalenyliexyiizhengl)cartidnyl]- 4+ﬁ)perldindc9rt(owyhc21bl)i (17).(@43 gn3.2d ko) in

CH 61239 n{L')T\Na @wlyés;g& %ﬁg 3T]M l%érfl?_é% &'il__') 1 91%?3 é gq) ﬂlﬁlese

WIthgstlrflgg (Jgder Thgpeagm;gmm&e \g@gstl(rw witipfpooling fo §§ "B - The reaction
mixtre{ Wi ;Mamiauéd BetivadH 0 MrehOHL1LP TR ¥igadic PREIE R 2pXlaldaXy

wasﬁ c? Tvéﬂo!? ﬁ'@ta ﬁrl d oé/elz lh%\%(ﬁ.y lég(% an B’ﬁéﬁgﬂte was concentrated to give

0.060rgaqgs ibvehaxbdngrodiuasty Fhseeradd prethyotiead Blrifie@bpfEveige phasedreparative

i o AR O ST TBRE Lle
0.019(16%) pidhe titlemgntpo@md (8BasR whitesBliskmris! NMR. (360 ky; QROD):
1. 6@@?‘5%@% 62 (BPWZ%E é”i’éi‘(sr @?VE%Q'(m mdeé 66 (br?é r%d)}%’ 5%

ture was irred sodi um c or|
4. 36( @Eﬁ “Qar%%%@ (6 84/giz, gH). £-¥4ddmbst 24 112092 &) 1Wad 13 A, 722
(m, mey visonsi1s8,.7.840@, ¥ 2@ HAAH HRMBQES\msa@a fdr 05 @H.IND;: 46D 1967
M- );L F‘[)hﬁdqég g&te was renoved in vacuo and the reaction
! ture ]5 itioned between H20 and CH2ClI 2. The
_mphase was separated and the aqueous phase was
Exa d with CH2Cl 2. The organi c extracts were
conbi ned, dried over MpSO4, filtered, and the filtrate
was concentrated to give the crude product. The crude
ct was purified by flash chromat ography over Si Q2
Wi Cl2: MeOH (94:6) to give 0.47 g (80% of the
a gol d-yel |l ow anor phous solid. 1H NWR
cfe): d 2.17 (s, 3H), 3.86 (s, 3H),
.7 Hz, 2H), 7.07 (dd, J = 2.6 Hz, 9.2
.16 (m 2H), 7.21 - 7.30 (m 3H), 7.35 (d, J
052 Hz, 1H), 7.52 (d, J = 9.1 Hz, 1H), 7.70 (m 3H),
12. 63 (br s, 1H. AP LRMb mfz 385 (M+ H) +. Step 7:
3- l\/bth I-6-§mst hyl oxy) - 2- phenyl - 1- napht hal enyl
Step g»é,;( HyaxySamBHy{r2phenyl-1-naphthalenyi)oxylbenzoic acid

To a round-bottomed flask containing 4-{[3-methyl-6-(methyloxy)-2-phenyl-1-
naphthalenyljoxy}benzaldehyde (8) (0.157 g, 0.426 mmol) was added 6 mL of an
acetone:water (2:1) solution. The slightly turbid solution was cooled in an-ice-water bath and

HO

sulfamic acid (0.097 g, 0.999 mmoil, 2.3 eq) was added portionwise over five minutes. The
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4- pi peri di necarboxylic acid (17) To a suspensi on of

4-{[ 3- et hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enyl ] oxy
WO b@apadies acid (16) (0.149 g, 0.388 mml) in tPCT/ERMOF/B1963

m.) was added oxalyl chloride (0.06 nmi, 0.087 g, 0.687

mmol, 1.8 eq) foll owed by ( 1 drop). The reaction

m xture was stirred at RT under N2 for 45 min. The

reaction m xture was concentrated to give crude

reé]c‘n{)l{ %1%8 s s@rred for 5 min and sodlum chlorlte (80% tech. Grade) (0.059 g, 0.52
I_g $/ % g%en%w 1- ne_llp ht hal eny 1 xy}benzoyl
o bt addedpertRpvée: The é‘if’ﬁi'%‘@@f Lir?:W%%isttﬂre(iéOfd@Im@ The
ac@toﬁels)wmn')o,ved rnl\ab\hty&rﬁl’théleru(i@prbaudﬁuas @3@&%@@ befﬂve&ﬁ water and
Lned and the so
B To8PEatE it TeleolieEr SRRT S B §R; HhSEg fpreo,
ani:i ﬁmlltrﬁé@wass eorgeitehtarbip wivie Ol Saasof studeiy[Sardetbyl- Gel(mrﬂwlow) -2

pheQJi- H'Ha?ﬁ%hélémﬁ%]oﬂ}&n%& BYik =67 an amorpho SO|Id Elash chromatography over
oxy henyl - 1- napht ha enzoy

S'ﬂgw%’r&d@a Me%@e(@ 9RYS thiirpprre f11{ﬂ3rm<ﬁ '@ a@fhmzy) Zriphenyt-1-
naplﬁ:ﬁamiwll]sxy}%m{zbic wta_a Af&émmedi g@&_?_:tdtnbﬁ ﬂfmfaﬁ%my fFrX & WélBtion of 4-
Wa (o) | I or e 0 1 O .
(oM ol S Phaohrieny e Bie gt } R ffaied o
puHiZitheagpthpobied. abietéforer ha dbpuoe 4+§id>n0atnyd-6viarsthplaky) 2 prendd -
naglgﬁé{a@@r at!g%ﬁ@&gglg%gd&?%? %ﬂ\%sig%s)g(?oéd:m Riaee (&R nd the stirred

rie over
solfipn \eseepoledinian ise-waiqrpathr douReseaisheliion wes glowly ag*ﬂe%BBh &1 Min

crg_cuplﬁ@ 82|rﬁL ®. szom:aswam thd FsactidridiRiups \Q&’é@ﬁ'remﬁddiwg lva‘th edonng for
mat o CWZ
Tz[‘eé?a‘i*‘B” ye é?’a Egrkeéé%weaf* 8%%% By é? 059?“"’ phase

waarsephed swasbed with mmma\mc(waomw4, fiBVBO a6 Jhe fillrate was (m

fréé)ntr%%lgl ?oo%\('é;% fé@ of tae %@déﬁlﬁz%%ugd 9?}}?((9 rddajrtle %Eﬁwp%u%g%s
pupified by roverge pPhepg prewarfsve( LG pging an QldsC(NTHz@gl)adlem (8579 tp, 100:0)
with 0?)536 TFrAlgs a Mdbifier” to@%/e((ﬁﬁ 3% (E%Qroln Hﬁ skép 5) of thEQltlé §om|30und

‘-@ 25en °F(V€’"§§a'fﬂkyHémr%£mM% Bwbﬁwe) P %£"pﬁt gﬁﬁé’o&ﬁ 8 Hz,
2Hp g/ (dH CAL o4, B-odHz, WH}?&'HIS(dﬂnnEH)aV boxw) 11, 2RT (n,(2H8)7.3%(d, J =

gﬁﬂf (15{5{@ Ghe@hi%gd (’onreéfJ %L' o )28 (nd k) 12£8 (br s, TH). HRMS
(EGB patcd ddrélnH; }@u?@&:h@ﬁyM}d‘é)rb(Enqu:3ﬁ9.ﬁJ14ﬁeri di necar boxyl
ic acid (17) (0.13 g, 0.26 nmmol) in CHRCI2 (8 mM ) was
slowy added BBr3 ( 1 Min CHCI 2) (1.0 nL, 1 mol,
Exﬂlﬂiékﬁﬂropmﬁse with stirring under N2. The reaction
m xture was stirred with cooling for 3.5 h. The
re@action mxture was partitioned between H20 and

dried over MpSH4, filtered, and the filtrate
Acentrated to give 0.060 g of the crude product.

Step 1: 6-Methoxy-3-methyl-2-phenyl-1-naphthol (13)
6-methoxy-1-(methoxymethoxy)-3-methyl-2-phenyinaphthalene (15) (500 mg, 1.62 mmol, 1
equiv) was dissolved in 4 N HCl in dioxane (5 mL) and the mixture was stirred at RT for 1 h.
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0.019 g (15% of the title conpound (18) as a white

solid. 1H NWR (400 MHz; CD30D): d 1.60 (br s, 2H),
wa:2@8/0085s, 2H), 2.18 (s, 3H), 2.59 (m 1H), BCD6ES1005/021963

s 2H), 3.65 (br s, 1H), 4.36 (br s, 1H), 6.60 (d, J =

8.7 Hz, 2H), 6.96 (dd, J = 2,4 Hz, 9.2 Hz, 1H), 7.13

(m 5H), 7.22 (m 3H), 7.51°(s, 1H), 7.64 (d, J = 9.0

Hz, 1H). HRMS (ESI) Calcd for C30H28NOG: 482.1 967 (M

The re’é'):tlo'h wd%qmonég%a?e%gté dr R ﬁ)v%e WRA2e3h Mob%) asa tan onl H

ph ht h
i ey 2 ey e Ui b om0
(mArH)[ B8 tbu 2©e((meztm»yh_ams)m/%ﬁelae Ml Ay +

NP S USRS
(tnﬂod:mtneﬂnyl)b@hmlaéhygh(_g tur b| d solution was cooled in

Coﬁﬁoﬁm &@é . 9 ai nm‘?ong %ﬂlv&@?& 815?0‘?\%@ |H( BMQ ? i) afly &%%d to 0°C

| ONWM Se over m nut
undie Ak-e Sedium r’i’)"#ﬁd,@t &% dlﬁa@s'giﬁ (36r1e@ Or&Srmmoly A eawu) éoaa\iv%ﬂﬁy 4-

ﬂu&sﬂsziﬂ&&o&m%@%ﬂeﬁ%deh%@(mk n{1901 @5 %!, Dedui/) WERS adddd 8ad the

et JoaPon MBI RIS 56 e A e B Aaas TS B fpnes

beta@eh EIGAC(E0 ) pmcoldm:ﬁoms e bngtamo tager viosest wasbad willh saturated

aq%gﬁ%%ao mg. %I’I over ﬂﬁ@%rﬁd%%ﬂ%fnﬂ&%gto %ﬁ&@dThe
restdurewaauoenfmsby@wn@ e¢lflrsh eaiinrpchpmadoanapiiy £105e BIOASp hexanes) to
profidt 23 (Wﬁ%'w%%g%tci@é SXYHNRIR (400 MHz, DMSO-d5): 3 10.01 (5, 1H), 7.89
h ht hal en oxy}benzoic acid as an amo PZE
(0,501 U HzFIHiah T 5 Oy GO A b08r 18, CB9 @ ohr HckD ONERAT
7.109@;, 70), 8% €dd, e 4.6 18z, 1H), 3.88 (s, 3H), 220 (s, 3H). MS m/z 473.3 (M +
4- {[3 rrethyl 6- (rrethyl oxy) 2-p enyI
H)rrapht hal enyl ] oxy} benzoi ¢ aci d. Atterrpt ed precipitation
Stayf 3:tettieyl (2F)LA-[4t[(6- lﬁydmxya3-mdthyl-126pheof/l -%naphthalenyl)oxy]-2-

Wﬁﬂ ToV AR h I
(tr‘i‘l[;§r n%g;hgﬁlgsﬁﬁéanzo? cg‘gm Sniyn MeOH had failed to
- Emﬂ Iﬁhwn”t (% rab,rﬂpb%mmol TReaENbYas added 19 HfRiytion of triethyl

phds %B.?adé%&&colz@t (1 thpr!S)efqarvpth"ﬁ-hF' (18mi) at— 78 °C. The mixture

L SR NGRS 4§ S8 Fhrited st G

mrhdl, 'aaqummmm ermbjatidna dibppitdneunoell dhe ehting reantianensixisiraowhsystired

at %qgﬂggg u?’e 1{or Jr‘5 %Hugrhd%CAtﬁT f()pmg? mrea%gﬁa/am@ér‘)chédq\glth 1N

ron mxX was coolin

HGI ¢ mB) 4nd epfractedwith FOACHI GG Mkl AP ¢RIICE WeIoMRIIe Yt eaiHrated

%%'Nga(ﬁ[% n"ﬁ@t @’red omq\uégsggrﬁu&e@ aa@@oﬁcs@ﬁraﬁ@naﬂ@megg The
wasne

oSO RGPS oAt Sk Sl Aoy (407G ERG REdnaS t
préfidedRdnipblihdE2 @M MdNEh %) e deaidi. tHNMR (400nytde) DS E;): 3 7.85

ri rse v

ek B YaGPaiT. (3ot SE b aHauR it 6 beh S 27

7.8 (M @HY, 6696 (tnp 11d), BBOQMO1H)36 §4 (rﬁ%H)r@ﬂﬁ FNR H), 888 s, SH), &19 (s
) s an off white SO|Id 1H NMR

3"%40%{%?@' D@g%?%g?k_’é@ U 3H), 6.64 - 8.8

Step 4: (2E)-3-[4-{[3-methyl-6- (methyloxy) -2~ phenyl naphthalenyl]oxy} 2

(trifluoromethyl)phenyl]-2-propenoic acid (22)

Compound 21 (216 mg, 0.43 mmol, 1 equiv) was dissolved in EtOH (5 mL) and THF (5 mL).

1 N NaOH (4.3 mL, 4.26 mmol, 10 equiv)) was added and the solution was refluxed for 1.5

h. The reaction was cooled to RT and then acidified to pH 2 with 1 N HCI. The product was
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2H), 6.98 (dd, J = 2.2 Hz, 8.9 Hz, 1H), 7.15 (m 3H)

7.2 (m 1H), 7.27 (m 2H), 7.48 (d, J = 9.1 Hz, 1H
wQ@288/00885 1H), 7.70 (d, J = 8.8 Hz, 2H), 9.86 PGT/US20bH/021963
12.58 (br s, 1H). HRVS (ESI) Calcd for C24H17O4: 369.1
127 (M- H) . Found: 369.1 &48 Exanple 4 (23) Step 1:

6- Met hoxy- 3- net hyl - 2- phenyl - 4. napht hol (13)
6- met hoxy- 1- (et hoxynet hoxy) - 3- et hyl - 2- phenyl napht hal

eﬂ%}%d%ﬁ)ﬁéﬁg @ OggnLé Jan@ a'lerg@nic %ye‘? QHb Vl)asl)(@ﬁmﬂ*' s%ﬁf?étc\-!@ queeus

he m xture was_stirred

Nagt (5fmL.siried onerﬂ?eS@e ftaredand geacernygiedde RXEE the tilg cpypound
@%(QOQ%% 166% %Q\élpd% yEn&\A&ﬁid ”Qw\Nt\JlﬁQlﬂ@o Nz, @I\h@@-og* $7. aihln 1H),

7.75\:. 1“7 e ‘(fm‘-’-HéH)W ’7‘ i )(7ﬁ=ﬁ1 —47|—§2 mi3b% 7(1%') "i?b") 73’ éﬁ‘ 1H),
696sm BH)) 6.88 (61 H)NB.43 1, 1H)RVEY (& 2HRB859 Is, BM). HMBImM/2 4755 @p—H) .

s‘eﬂ (BRI Yo BmstY-Aphsay -paniihale RN oxy] - 2-
(tn(luonoinamm\rlmlﬁenww)ob@emimw& (20) Conpound 7 (215 ny,
Coﬂ'rggﬂnc{?_?(lzm |Jn8 6l4b Wﬂ&{\’qseqm \7?794 o @%l\)eﬂ u%ﬁ C%%Z@H_) aiflcooled to

under odi um h
0 *giunderN BFry(8€ Mg 2-16. @Qo'n%qlu"') wag a@&‘%ﬂ WYPW'F%P“%RREESGSHV“Q
soldtionfwasahiiowad (otstit Atl 0Lear foneh.hyhe rb&ﬁmlndﬁhr)edlﬁas(tﬂékﬁpdmd into ice

o3P B I R B8 I L
aques's NaBh(1pa L tdriet ecbr es SR e filteRedan o(os@erwayed ANAYPES TBe

res'ﬁu)e wa-ggﬁf\lgér&@@'yi%%b Eh %N‘@%‘ﬁ%g\&%ﬁh@ 554, Ef HEA hexanes to

dried over | tered

G itleomovs @BLAL B9, S0 oI UM UM BMso-

da)SS ho.6R(geH), 7laash, §9), v1e8 ((rﬁhﬂwaf 59 gﬁpﬁw 1.40% BuQRAce)N7.02 (m,
hexanes) to rovi de 20 (308

1H) G5 ({M (MOUEeEHM, T, 2 6@13@ ﬁ%ma}z ﬁéseg d'l)

= 8.8 Hz, 1H), 7.78 (s, 1H), 7.60 (d, = 9.1 Hz,

7.39 (d, J = 2.4 Hz, 1H), 7.32- 7.10 (m 7H), 6. 95
(dd, J = 8.6, 2.4 Hz, 1H), 3.88 (s, 3H), 2.20 (s, 3H)
MS mz 473.3 (M+ H +. Step 3: ethyl
(2)-3-[4-[(6-hydroxy-3-net hyl - 2- phenyl - 1- napht hal enyl)
oxy]-2- (trifluoronethyl)phenyl]-2-propenoate (2D
[7-Butyl lithium (0.7 nL, 1.13 mol, 1.6 equiv) was

added to a sol ution of triethyl phosphonacetate (0.2
m., 1.05 nmol, 1.5 equiv) in THF (15 nL) at - 78 OC.
The m xture was stirred at - 78 OC before the sl ow
addition of a solution of conmpound 20 (308ng, 0.71

%@qui v) in THF (7 nL) via a dropping funnel.

e reaction mxture was stirred at this
tenperature for 15 mn and then at RT for 18 h. The
rgacti on was quenched with 1 N

HOI
F

Feces

Step 1: 3-fluoro-4-{[3-methyl-6-(methyloxy)-2-phenyl-1-
naphthalenyl]oxy}benzaldehyde (24)
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HCI (5 nL) and extracted with EtQAc (100 nL). The

organi cs were washed with saturated aqueous NaCl (50
worgogs/oarised over Na2SO4, filtered and concent r BEBUS1005/021963

dryness. The residue was purified by silica gel flash

col utm chomat ography (10% EBOAC i n hexanes) to provide

conpound (216 ng, 60% as clear oil. 1HNVR (400 MHz,

DVMSO-Cf6) : d 7.85 (m 1H), 7.75 (m 1H), 7.66 (m

rr%)@)md 7 (72%2 n(dTb 7% 'anol 71 |\() Was @E‘E@IV(JC} lﬁgﬂ\/ﬁ: (glrnl( Fhd Sé'aled to 0 °C

underrhlg §pﬁilum41ydngge( ﬁﬁ)/ozhspﬁrsmg %mggg S%m)’nol 11@UF/L follgme by 3,4-
dlflu&roganz(amleh vald)(170MEL, 1152 n9R8; Deduid) wekd adde&taﬁ@ thé: entire reactlon

o TS T i ok PO e

(50 mlzjzandas@mp(eo mil).2The ¢rgdrbe tager viasABisherbivith satwretad agquems NaCI (100

mL) r%ﬁ%b%é@a flﬁftelqgh Qﬁd ﬂﬂﬁjed-wg a)hgssmﬂ%e r%s '\?augti%ugﬂe@by

silicgae) finglf ¢qy(edcffomatopr®hm ( %E@Aelaeexaﬁﬁsh@§rqwelzéd1%mw4%
as 22Mhr bl ENARR @toblm@Ebmsdﬂd% . ?eh sLiN, & (s, Th? 7£U3Qﬁlﬂ &k, 7.58

t ted
(@ JEE B bz d . LA apgmmqu%ug AR S5 AR, Sy
Hz, ?yﬂre AR 7. 3fadﬂger1e|d)28m (@@M{ezntg(et@d mmmml mle(livthe
, 0 e vel | ow
steiy g1 gty G ERAT R A etyEEs ey ey Bnghd. > Y2
napRthakenyHoxylphenyD-Bpropapoftel35) 7. 37 (m 1H), 7.31 -7.22

n B@Wég\ﬁ%ﬂ (96%@61 %P“TE%[% 6 JWw%gfgd] gxo a@olﬂt%n(mnew)

phogppnageter(0z3 wi.71.81 (wol, 419) equwgtneTFH (8 mL at 78 °C The mixture was
stwré@gf) 78 Icdiol $EmVEERE WreidWRAdition 3f £ B&INGN-ol 24 mbtrﬂi‘gibﬁ’ﬂyd\mol

1 ec(“m Wnﬁdﬁﬁ?d’ﬁ%grz’g@% %”g OTB,%XW}%T%‘ [%gﬁlgﬁm Cwe%;slglrred at this
temﬂéréﬁlfﬁ 23 innh e(BHRIﬁBn2at E2Goimg) h. artek readibe dias quéhctdiwitiet N HCI (5

mL)Oapg ﬁB %cze a\ﬁl 2%tﬁéb r( r{ﬁ_)l[)mme b@?m?g\lg%r)é)mvl\éa‘gﬁgd ﬁmﬁjﬁagurated aqueous

NaG 1(50 mb), d@ed®vieoNa;3, futmel ané gendepiatad tordiynessvathe ngaifue was
pun? dﬁsquc'a @epfh alsh SolBMA chdtRatbgra Ml 0B EOARE h@ﬂxérfékpto v 25

e organi cs were washed with s?t l_ﬁgeg%_
(13%@9&5!3) agacyleqr 200 HHMR (490iMite. HMSO-fidseht (i1 LRa ™,
2H)C¢W§@ﬂt1rl—9t79§7 e, 16, yszS7 1818, 8)eR1 e, 1WA, w(nm fiHp@.38y(m, 1H),

s 15l b5 s oL AT OBE AT I B5 1

Step 82 B}$-(3-flyotd-H{3swdthyl-6-(hkéthfoxy) 2opHeryl-1- DI\/SOCf ) ; d

naphthat vibbLayi - Blodelbic 363(m 2H) 7.54" (m
Coriggmigﬁ% m%%ﬁjm?ﬁﬁzqﬁ O et el Tt

A s&lMon dfbl N %%ﬁg@b ?nL52 ég mmﬁtﬁﬂaq&w)) was added and the solution refluxed
or o-

for 1 5 h The reactlon was cooled to RT(anéa the}q acn)él&/led % pq] S WXI!\ 1 1\! HCIl. The

product was extracted with EtOAc (100 mL) and the organic layer was washed with
saturated aqueous NaCl (50 mL), dried over Na,SO,, filtered and concentrated to provide
the title compound (26) (204 mg, 100%), as a pale yellow solid. "HNMR (400 MHz, DMSO-
ds): 8 7.74 (s, 1H), 7.58 (m, 2), 7.38 (m, 2H), 7.32 — 7.16 (m, 6H), 7.11 (m, 1H), 6.36 (m, 2H),
3.87 (s, 3H), 2.18(s, 3H). LRMS m/z 429.4 (M + H) ™.

Step 4: (2E)-3-{3-fluoro-4-[(6-hydroxy-3-methyl-2-phenyl-1 -naphthalenyl)oxy]phenyl}-2-
propenoic acid (27)



10

15

20

25

30

napht hal enyl ] oxy} benzal dehyde (24) Conpound 7 (204 ng,

0.77 mmol, 1 equiv) was dissolved in DMF (5 nlL) and
w@o@bmek18d 0 OC under N2. Sodi um hydride, 60% PCT/US2005/021963

di spersion (34 ng, 0.85 mol, 1.1 equiv), followed by

3,4- difluorobenzal dehyde (%]0 m_, 1.54 mol, 2

equiv) were added and the entire reaction n1xture was

heated to 70 OC for 2 days. The m xture was then

Copripolihd ﬁ@PQd e b8 Riindrt QMg @QS BikdolAGn U?I%lg @8 nmﬁmd d&fed to

a was washed w th saturated aqueous
0 t%fggefn% %Wé@ Hovlet2 MEoisoequiy) wasedged arﬁequ@eﬁa%merrawm

sobtbordwa/snﬂ%ﬁ/ed toheir BIEBICHdES NAFhPrbabidneaixtle wad th&Rpdfdd into ice

oo N oo e G I ERER3PRt ol e asiorise er ¥ avRe i aturated
aqiddus NBDBCDO@/M_)) drigd Bvet NabSQ,, filkdred ahdiconentraitidito diyn&ss. (The

resHﬂ)e wak- p%ﬁfléodry s?hya 581 f%glﬂ;olu%hog? 3@? [5&1?](5&)_%{%0,&?0 |§g\e)%§‘es) o
prw@q)the @legagn‘(ppund\](__{?j2%m986q3/o)ﬁis a ypllqugy solig. éﬂNMg% (4QHytHz, DMSO-
de)28 839($ 1H$H.61 Mps 1H2H)31 ~ P48 B 27H) eﬁbi’tm 1H) 6.38

h hyl h
RN ri PR Gl

[ithium (960 n, 1.54 nmmol, 4.6 equiv) was added to a
Ex§|9|: Fté @2] of tri et hyl phosphonacet ate (0.3 nL, 1.51
—4.5 equiv) in THF (8 nmL) at- 78 0C. The m xture
was stirred at - 78 OC for 30 mn before the sl ow
ddl‘ion of a solution of 24 (308 ng, 0.71 mol, 1
§+THF (4 mL) via a dropping funnel. The entire
rcéa@tl m xture was stirred at this tenperature for
F RT for 18 h. The reaction was
M HCl (5 nlL) and extracted with Et QAc
P organi cs were washed wth saturated

50 nL), dried over Na2SO4, filtered and
concentrat ed to dryness. The residue was purified 221)

Stap 1: |3c@e§wi-61(ma§w'%) IitA-nivephenyieairhengoaphtoplens (28
CohRfpsames JaoBendg)H wnﬂﬁol%ec{ WabBlisséadd)in BMFY5GhLS Ahd Bbdled to 0 °C

un%%l\l\z/zR%)éluy hzgr'%%%%speff og-f%(rm; 117_% n]'n?iléé eqylvggollﬂoﬁed Ey 1-

flu@p-4-nitrdbbngane (457 mgG3.28mnai, 2 Bhi)iy) vBer8 Bddath antiig entirel @a¢tion

mi%Ep?’w (g—%%te@l? 76)"@ 1’;§r ?8 P’IrSTﬂeSmlx?d_g wag'th%?f p&lrﬁhoréhboetv%@n ﬁ@Ac (50
mLy) and BQ oMo T Be&rqapfsi%t g8 washeewith gatysajed aawupersiaCl {100
mL')l apiat ba%rwaém(ppggére@sﬁ%&qc&mmn@ Bh6ss2qihd réstdfils was plurlfled by
ul v ve
s e el roaTaipoiy (o FRGAC T B e prege 2ERgaurts: ro%)
as @2ler oil., ‘F&N?%(MHZ DNSea): w)s)ohsfm 2a§i?'em (8NidH)1 he3 im C;IH) 7.38
l_O C e
- 7208 O B0 6 R BEE e ST o R SR e £8P
Sten Bof3- mmylénmeumw)ﬂmmmﬂtwmmawﬂgymnmneK@)
PtO) @8 M wa¥%Bied1BS SBRENES 281(hdb mg, 1.27 mmol, 1 equiv) in EtOH (5mL).

The reaction mixture was stirred under an atmosphere of H, (50 psi) for 1.5 h. The mixture

was then filtered thu a pad of celite and concentration down to provide compound 29 (452
mg, 100%) as a clear oil. 'HNMR (400 MHz, DMSO-dg): § 7.61 (m, 2H), 7.32 ~ 7.23 (m, 4H),
7.16 (m, 2H), 7.02 (m, 1H), 6.32 — 6.26 (m, 4 H), 5.74 (br s, 2H), 3.85 (s, 3H), 2.14 (s, 3H).
MS m/z 356.2 (M + H) *.



10

15

20

25

30

35

saturated aqueous NaCl (50 nL), dried over Na2SO4,
filtered and concentrated to provide the title
w@e eovpooriss (26) (204 ng, 100%, as a pal e yel | oRCBHUF1005/021963
1IHNVR (400 MHz, DMsQd 6): d 7.74 (s, 1H), 7.58 (m 2),
7.38 (m 2H), 7.32 - 7.16 ( 6H), 7.1 1 (m 1H), 6.36
(m 2H), 3.87 (s, 3H), 2.18(s, 3H. LRVMS mz 429.4 (M
+ H +. Step 4: (2)-3-{3-f
StépmT1Qt,f-tl{lf(lﬁ1rb-)hﬂ(ﬂc{{34m3ﬂﬁﬁ§%lan? EilpherdyrAapht hal enyl) o

TR TR0 G M e

Trlahyiamimel(ﬁfdull 0.4 nﬁﬁblumd@.ﬁv) MWes aB&EPBo ledRutitH of, 29](7(4%9”@% mmol
the resulting sol ut

d_dropwi se. an
kg e Sl L b R A
0.2g8invhaelr B1eqev)tvesradgediaretthé rdadioh @as ativted 1© °Dﬁ@dimﬁ|n The

rea%ﬁéiﬂ%fﬁgwﬁyéo%cgﬂt%cd c}g %%u 8%%“%\%%65?5% %@rﬁp‘é? bya ?ae%el flash
colgipe chegagtamaphyf (i Ptodrt@fc argxansaLioriiouwtteeltitteccothppek(@0) (Pheng,
78%E§é g SloWah %Mﬁ' @(5@) Mz %l\h$§ e )29§‘7 7hk rﬁs’ﬂ-lac%@gﬂ 1H), 7.38 (m

O/o anes) I ovi

SHE 1B mo G 3 Tt LGB, O AR, B BB B0y 16 F9h IS 2
61&HNWRI-(4OO MHz, DVMSQd6) : d 9.89 (s, 1H), 7.61 -7.51

ol Al ke £ 0
naphtEal&mdlICB(VBDF(GBQD)mmpeﬂuﬁonamlde (31)

1 @%EﬁHPGQXIQ%? @M) Cﬁﬁga)dd&d gﬁ 8%(%)1 8—&0 634]5 n‘?m@ hFe’&%) in

napht ene ound
CHegle(3mLans ths @é@lov@uxtw@ vasﬂ(r@d #BT fand dayso|Tad reastion @& then
amdlﬂéh?lb pNZQ wiiP i NWIT I RKE EHeCiﬁodL@p%rﬁbﬁé@ %&CH{CIZ( (fdo muzj The’SBganic

ui v follo b uoro-4-ni trobenzene
ayBEiBes e i safgtec Baueny NAP G S0t AGOYaH A ares
and eacemntatechto Xirymess. e rbstdieamhst purifiéd I:Qﬁllfc. gelkBsihcollhe

ch%%&# %y\x%:% gc @j‘. annlecs:)otpigmpd%ta‘ﬁg’?m é%?:) a(sso eﬂ%\)/ oﬁmd
"HNMR (400 Midz 2YIS0eB): Musz (bxem I-ﬁU} 69 tini &), BYRM, Mamgc;m 7.21 (m,
aH], '7'1*56{Fne§|-i)g'?‘é7%nﬂ%”é b?trﬁ,l gh Co?ﬁ‘.‘ C%%d;gt% ?b.‘i’ﬁ%,}%’@&) MS

puri f y silica ge t aphy
mM/4884c(M nFhexanes) to prow de 28 (490 my, 78% as a
Step 21, BirifluckNNER-[ (640 niamcmﬁh ¢ 8.03 (m 2H),

¥ Ko JUB U )
Com)oound Bt (épn@; 0.10 mmol, 1 equw) was dissolved in CHxCl, (5 mL) and cooled to O
°C f’am ”EBF%@ ﬁmb@%@%&im\aﬂm% %Q%éd d&?m@é@h? IF%HLR y
solglgm(wpg@llﬁ\ged to stirzat@rfgifor 4h. e the regction nittae| Was ien. polited into ice
and @%G&dt @ﬂrd&é&thB ‘Etdﬁ,s 2’36 HL EfhdirgSHicsatere vaBRRGh & aRfatdd?

l‘% & % xture was then filtered thu
aqueoys fa ﬁe%wnH éﬂ%ﬂqwee B'ﬁz,sé??t filterqdnd gengentryiesh iodyngss. The
resiioBPas POrifQ bly46ida gel flash column chomatography (1:1 EtOAc:hexanes) to
provide the title compound (32) (30 mg, 66%) as a yellow solid. "HNMR (400 MHz, DMSO-
dg): 8 11.53 (br s, 1H), 10.69 (br s, 1H), 7.88 (m, 1H), 7.60 (m, 1H), 7.27 — 7.14 (m, 7H), 6.98

(m, 2H), 6.59 (m, 2H), 2.20 (s, 3H). MSm/z472.3 (M-H) ".

Example 7 (36)



10

15

20

25

ng, 100% as a clear oil. 1HNWR (400 MHz, DVBO Cf )
d 7.61 (m 2H), 7.32 - 7.23 (m 4H), 7.16 (m 2H),
W@ 2@8/002185 1H), 6.32 - 6.26 (m 4 H), 5.74 (br BCT/BE0p5/021963
3.85 (s, 3H), 2.14 (s, 3H. I\/Bniz 356.2 (M + H)
+.Step 3: 1,1
, 1- trlfluoro W (4-{][ 3- methyl 6-(methy| oxy) - 2- phenyl - 1-
napht hal enyl ] oxy} phenyl)-L/-[(trifluoromethyl)sul fonyl
] ket hanesul fonami de (30) Triethylanmne (55 nl_, 0.40
e, 2 eqyl v) was added to a solution of 29 (70 ny,
20 mml Fequiv) in CH2CI2 (5 nL) at 0 OC. After 10

n1n, er onet hanesul f oni ¢ anhydride (37 m _, 0.22
nmol , was added and the reacion was
stirre or 30 mn. The reaction m xture was
conce &-dryness and the residue purified by
silic@ | ash col unm chomat ogr aphy (10% Et OAc i n
helR@ne 0 afford the title conmpound (30] (94 ny,

78% as a yellow oil. 1HNVR (400 MHz, DVMBOd ) : d 7.74

(m 1H), 7.66 (m 1H), 7.38 (m 3H), 7.22 (m 3H)),
Step 144'{[3"mhK'ﬁr(mlﬂ)v1®<v7-0-mmfnvlﬂl-i)apmmﬂﬂn(ﬂsxy}&4) , 2.16
(tr{ﬂ%orcﬂr&thyl nFhide i - St ep 4.

-tritluoro- 3rreth|- - t hyl oxy) - 2- phenyl
COWOU%M&*MPQ;HW]WV wwMoaﬁétsa@M@bn g @nd 8@9'edlt00°0
undier$od Bbﬁ’u’r'}'(g\ e, dﬁ%(d?spﬁﬂs?onWmQCtd@m%l q, 13é2Jqu 'f(QBw@(ﬁ by 4-

5GPl Bt 0t 2B ook Sl e and e

entlreaeﬁqthmme he heated ©i70i°6dort3daysl Phanintxturd whb tHeh partitioned
i .
aq?ezl& NgGl ﬁ9¥ g rqr'éd ovas e 3Pslitered anotcz@r\eewtram to dryness. The
remmtﬂuﬁﬁ@ﬁbﬁs‘ﬂlcg O¥IRSIS eolJrHﬁcKrSn%bt@b‘r%pM‘Pg Oﬁ’oLEtbfAb @ﬁwe%(nes) to
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7, 1 34 . 7.21 AH), 7.15
22%%3“?) W’("S 3%2!‘)‘“" (?”99 (m 2H). 6. 5g](mH) oH), 3. ég]
Steps2: E3hyl (2B)-3:B-{[&meshyi-6- (Méthylcncy%a@henjlml-napﬂ)halelﬁﬂ]epy}ss-
(trﬁluaro]-nétﬁifl dﬁéglpl?zlb\/?]éénobfeggh[}‘/df oxy- 3- met hyl - 2- phenyl -

0 hanesul f onam de (
%ij l&'ﬁH m

(U 'ﬁ@w' @) 6 rguihyRs aded inq §9lutipn f t!ﬁ)e%’bl ved

phbﬂ’ph@hﬁﬁigai’e (051 5thi), 0amad nGrR&)] £sl em\g% B proder) éNZ 7s B@r $hé hture
S added dro

wef S 1% B e A BB e P60 4 o 1 s

in 'FHF (Bvelyvizaa thioppingTuanelr & hwansture hemwtiqrouixieiek want siirred at thisd
ten%e‘?é’eretfoP?StJﬁiﬁ.“aBﬁﬂwe% % AT %rgﬁ(ﬁ. 8 Qedtlidn wé@cﬁ:e%l%%%ﬁ‘ﬁsl N HCI
were washed with saturate
(5 mL) and extracted with EtOAc (100 mL). The organics were washed with saturated
aqueous NaCl (50 mL), dried over Na,SQ,, filtered and concentrated to dryness. The
residue was purified by silica gel flash column chromatography (10% EtOAc in hexanes) to
provide 34 (90 mg, 36%) as a clear oil. "HNMR (400 MHz, DMSO-d;): § 7.93 (m, 1H), 7.78
(m, 1H), 7.70 (m, 1H), 7.56 (m, 1H), 7.46 (m, 1H), 7.39 — 7.10 (m, 7H), 6.53 (m, 1H), 6.40
(m, 1H), 4.13 (m, 2 H), 3.87 (s, 3H), 2.20 (s, 3H), 1.20 (m, 3H). MS m/z507.42 (M + H) *.
Step 3: (2E)-3-[4-{[3-methyl-6-(methyloxy)-2-phenyl-1-naphthalenyl]oxy}-3-
(trifluoromethyl)phenyl]-2-propenoic acid (35)
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aqueous NaCl (100 nL), dried over Na2SH4, filtered and

concentrated to dryness. The residue was purified by
wa@pdosoee1gel flash col utm chomat ography (1 : 1PCT/US2005/021963

Et OAc: hexanes) to provide the title conpound (32} (30

ng, 66% as a yellow solid. 1HNVR (400 MHz, DVBQd b) :

d 11.53 (br s, 1H), 10.69 (Bt s, 1H), 7.88 (m 1H),

7.60 (m 1H), 7.27 - 7.1 4 (m 7H), 6.98 (m 2H), 6.59

Co%w%tjré}t@_éb (96[ :m%%.(@ mei)t o) Whé diddved if Mon BmERIRHE ¢ mL).

1 Miaqyeguspbia@i|(1.8 mlard Bymalx 10 eqriviihwasadded arghihe selliammwgsgriiuxed
for}l 531 ‘merrbéétﬁﬁ’ bvaéfﬁ&héfd %Wltmle@%%H SIRAURHICT The

was di ssolved in
Profiit vigh eI FONC G SEL T e A or st ¥ P aaBaa Wi
satdiafem&(cﬁém NatB (3omL)0disd dWD[NaZS®4,Illteer lavd corfcehtraaedd dogvide

; u flu zaI dehy
eig 5o 159 i ingy RGBT Rorde R PR B o R, pwso
ds) @ XB8I(re, W s7.Te 6t tid) 17@7'(1@ g, 7.62 —3.1ddys IH)T B4 4 Qfne 2H), 3.87

mig%ﬁg @r“é&&r&ggong\gﬁn Et OAc (50 nmL) and H20O (50

ani c | ayer washed wi th saturat ed

14 BE)s3- Na[@ hyc!eav—ﬁtn)ethﬂrz-@wwbbﬂam&bQ@nyl)wl-?er ed and
(tr:ﬂG&%ﬁ{&lﬁﬁ @n{’leii:WM%&acTJ‘@_f eSI due was purified by

silica fl colum ¢ (10%. Et
CORBRUTHESE B 51030 TP oA SeSTvStl HHEClod i@ edbled o 0
°C OhMINZOBBra (84NIVIB. d%ﬁ\@oll\ﬁéqw\iyl\'ﬁ@aﬁﬂ@ dropwiSe 8did ths resliltihg

soltlmn vg)efgbrgllo% }_%1’2 Zh?at ‘(;i)%r ]éhe(? ﬂsaggf@ﬁmmér@ﬁs(ztgghgme?d hﬁ}é ice
aneifhe pd@iictex(rbtted fdyo E{OASt(ﬁQ rﬂL E’hhyfga’nics were washed with saturated

aqlg(%)uf ?lrabf [ 1%5 ﬁlz_?mn‘r P?{ bvd N(a l&e‘?ﬁ%ﬂ)g?c]oﬁg@ﬂéﬂed 16 B9Rddshahe

or orre ropenoate

resuég tWas pprlf@em hyrilica g¢) figeh cqy,m'prgchmrﬁg ograplgy a"t{ﬂ e&ane?s) to
pr@dﬁl% fitR o@m%@br\bt( _5_)”(44)fngt 53961 &) yenbW SEII0 namwmuao Pz 1DESO-

SO s T s SR B

2H@ cchi 7 (5 BH)0 MSEM&Olea15 (M- l9f ~. 33 (21 6ng, 0.5 mmol, 1
equiv) in THF (5 nmL) via a dropping funnel. The entire
reaction mxture was stirred at this tenperature for

Exafple $y(48hd t hen at RT for 18 h. The reaction was
guenched with 1 N HCl (5 nL) and extracted with Et OAc

(1Q0 nmL). The organics were washed with saturated

ous,;NaCl (50 nmL), dried over Na2SO, filtered and

Ypesnt to dryness. The residue was purified by
siligayge ash col um chromat ography ( 10% Et OAc in
hexanes) to provi g€ 34 (90 ng, 36% as a clear oil.
1HNMVR (400 e o) : d 7.93 (m 1H), 7.78 (m

1H), 7.70 7.56 (m 1H), 7.46 (m 1H), 7.39 -

Step 1: 3-methyl-6-(methyloxy)-1-[(4-nitrophenyl)oxy]-2-phenylnaphthalene (37)
Compound 7 (428 mg, 1.62 mmol, 1 equiv) was dissolved in DMF (5 mL}) and cooled to 0 °C
under Nz. Sodium hydride, 60% dispersion (71 mg, 1.78 mmol, 1.1 equiv), followed by 1-
fluoro-4-nitrobenzene (457 mg, 3.24 mmol, 2 equiv) were added and the entire reaction
mixture was heated to 70 °C for 18 h. The mixture was then partitioned between EtOAc (50
mL) and H,0 (50 mL). The organic layer was washed with saturated aqueous NaCl (100
mL), dried over Na,SQy, filtered and concentrated to dryness. The residue was purified by
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(m 1H, 4.1 3 (m 2 H, 3.87 (s, 3H), 2.20 (s, 3H),
1.20 (m 3H. Ms mz 507.42 (M+ H +. Step 3:

W@ 2006807145 { [ 3- net hyl - 6- (et hyl oxy) - 2- phenyl - 1- P@posivas/e21963
nyl ] oxy}-3- (trifluoronethyl)phenyl]-2-propenoic acid
(35) Compound 34 (90 ngy, 0.13 nmol, 1 equiv) was
dissolved in EtOH (5 mM _) and THF (5 m ). 1 M aqueous
NaOH ( 1 .8 m _, 1.8 mmol, 10 equiv)) was added and

silich I@sl ﬂa@m BliraR cM@ﬁnafoEifalpW@d/ t@Acln ﬁeﬁneg ff@prbeias t;v mom; 78%)
cooled o RT and then acidifie

as afRar Gl o JINYR {00 Nt PR edle) it & ﬂ3 Be. @Xg 7(761@01 WLY 5§u(f8 tHe7-38
— 7.08 (pA\IVIH), 8. 78/ @i, 23, B.87E e}, i 8 (v, Siaf. s g4 zapigou 1) NaCl
ste 2 s almerfiek fingth b ntiSnu b ein Ay iR Ta0"
PtOp I0eng)etals @diderbloiacsolutibINMIZT( (48DmiyHZ27 DVBO coiv) id ErOBg5mL).
The(r%ctlallf%lxu]reaé Q‘térred%gr 5n Q@oéﬂﬂere]tm-l jo [5_%% far 175 ﬂ *hé Fixture

wasl\;geqﬁltfre,g-;l-,rugg;aflmf celqtq) an qu@?ptrgtlon down to prowde 38 (452 mg 100%)
as e(cagdr'oﬁ [l-‘fNMIQ @d@y\m@m& WBIWBT én, FHF-I?”?V\’BZ 178 pht J;HM 2Ag (m,

Iuoro
2H)(§g§ r@&,ﬁg ggaérggfﬁg% 7)6 ﬂ:ﬂﬂszss @Eﬁ if(ﬁagH) MS m/z
356 (MsoHyed in CH2ClI 2 (10 nl) and cooled to 0 9C under
was added
Steglgo‘l\%%g@l é‘ﬁ; é’isul('t[}::g}rzJ Iosxg E@HEW%S allowed to
napétthalelwﬂow}memﬂ)bsntenew&owaée (38h ni xture was then
Pyrl?ﬁ'\laJ (S 1, '?tdé n’\rﬁ& BB IJ)Q\%s@B&’&utSta s%?&%r@&fta%%?dﬂ%e Cﬁém%ol 1

uag) I cs were washed 1 sat ur at ed

equiyy iRt br(émL) etl%‘g Aftey 10 gy, @doleefasu'rw%@“d? (130 §-6§xgmol,

2 equm %Qbﬂdﬁo%i"ndttﬁb ﬁéémllbﬁ&@s stinéd ét?’r'ﬁT gt hWalke wabﬁgnlrﬁﬁtubywas
COl U ronat o C L\h

aufpy itk L S S Tk ARl satnle N3O LoD e

org&rid®thyarvaa dyiedi bmr\/MgSk]‘;,d‘llteﬂaHNdRceérm&&dl‘dﬂd theDivBI@ak rified dy silica

gel ﬁgs.gy?bg&l(ﬂ?v ch}tgg tog7 %glw}ééd% E%c 1{1719 )togrrbi/%l@ 9%5’%1 5 7?%0) as a

yelipw 2il. 416'8\"\83 4ODMH59, DMSSc v} 278(s( H), BEB gmatH), 7 52-7. 45 (m, 3H),

| s,
7.38= g%:zgag r %lﬁ’)eir el f’Ydeo(?‘erHjl 6[7%”(m”2|1|)r @QE%)’&%}O&&@ sphensl(

3H)e%;&ﬂ(ﬁ)3ﬁb§“%ﬂ§%%1%ﬁ4h blvF (5 m_) and cooled to 0 OC
StebﬂdFI¥{4-§‘@1hMbeThié}fﬂ1|-:Z%egﬁgﬂ/nibmlﬁéwnﬁnﬁ]bﬁ.ért\ymg- 1.78

3 uj V. owe - fluoro-4-nitrobenzene
me%hﬁﬂfesgﬁ%?rﬂ‘%fﬁz equi v) yWere added and the entire
Compant! 381121 mg, 0:34 rams!, heatiddvasslispolvexOnfCGitClk & ml) apigecooled to 0
°C %F fzi%eegn}’g‘ﬁéglgm Pl '5 6id) DL WReg dﬁh%&% a(wé@ne%%ul%d

e ‘organi'c ayer was was
soluign wea ekavesde eiisa O Ria @Ir 4(ht Glheriggctionimixétie w@@phemglg@a into ice

and ﬂrbdd%f @)@ra@l@g wﬁ&@ﬁﬁﬁt(ééﬁ @lg) t‘l‘?\e(&g‘aﬂ% SverelRashe8 ithl B eus@es
silica colurmcrorm%cg cﬁpg(.ﬁf
o BpesAa i R bt B NraSTRdUOSY A sereRaT sy nets
residue was purified by reverse phase HPLC (0 to 100% CH;CN in water w/ 0.1% TFA) to
provide the title compound (40) (35 mg, 30%) as a yellow solid. "HNMR (400 MHz, DMSO-
dg): §9.81 (s, 1H), 9.74 (s, 1H), 7.51 — 7.44 (m, 4H), 7.29 - 7.21 (m, 5H), 7.09 — 7.06 (m,
3H), 6.95 — 6.92 (m, 1H), 6.75 (m, 2H), 6.41 (m, 2H), 2.32 (s, 3H), 2.10 (s, 3H). MS m/z
4944 (M-H)".
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as a clear oil. 1HNWR (400 Mz, DMSO Q@ 6) : d 8.03 (m

2H), 7.76 (s, 1H), 7.53 (m 1H), 7.38 - 7.08 (m 7H),
w®2008/002185 2H) , 3.87 (s, 3H), 2.18 (s, 3H). M PdRUL085/®R1963

(M+ H +. Step 2:

4-{[ 3- net hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enyl ] oxy

}aniline (38) PtQ2 (10 ng) s added to a solution of

37 (490 ng, 1.27 mol, 1 equiv) in EtOH (5nL). The

Exiifdfeld m xture was stirred under an atnosphere of H2
(58 pS|§ for 1.5 h. The m xture was then filtered thru

a pad gf celite and concentrati on down to provide 38
S(é%(nﬁ O as a clear oil. 1HNWVR (400 MHz,
761(m 2H), 7.32 - 7.23 (m 4H), 7.16

(B 94) , 6.32 - 6.26 (m 4 H), 5. 74 (br
s, 3.85 2.1 4 (s, 3H. MSmz 356.2 (M+
H) + St R

4- et N3- net hyl - 6- (et hyl oxy) - 2- phenyl -

napht al enyl ] oxy} phenyl ) benzenesul f onam de (39)
ui Vl) was added to a

Ste?c/){: IL'R‘?tg‘ﬁ 36;?42@%'"(91@0'@'1@‘,‘9"0('%) enylit-equi v) in CH2Cl 2
naggthalbhyifuxyfphenf)dminol8-oRbpropanddé (ﬂm esul fonyl chloride
<o op st (17 oo Pioe! 2 0 s e Rontfion of a8 (100
mgn®.28 ol Viees1uit) InEHEGIW trit) GHP0L. AHEB 00 i), mattyl Slsred-

t Th
oxﬁ%cg}:rbnﬁfé Hﬁ g d@rqu%Pa%ﬁ@%:\m ac‘d%é rgrgd dtﬁi%%ar?g%nﬁ Or Zr%ld % n%
for e Thef#aﬁtm I‘plmré wagldilygedsiithi @G&Cdb0 Ml partd \mshadmlth saturated
aqueBDQNBFI@@E]gQBYnL() 29Ra %Qﬁ@ Iag/é\' vth@iﬁ’i@& Sve ti\@é?i;omt'e% gb%cantrated

an tj"\e re pygfle(dsby sim geljla%cc%wn q_nrsamatygrgghy (3@%4:‘50(\ﬁ'f1exanes) o
prodil 41 ?87311»9 -68%) 48 a(ymlomﬁcki) ‘HKuvﬂa Jmo Mﬁzoﬁmém Bl o 004G H), 7.68
Spn, Sy 7. 7of s o8 ; ot
(s, gﬂilz pdi, g-l'_}) 33 747, B glpe(-,\;f qa 1H) §C§ap( oH3 D86 (s, 3H),
3.6\, U, [3(F- (byat) ox y7 & aie). iy m2= 4888Ty(M-dHapht hal enyl ) oxy
sk o O A LA ooy AR
oxqgpopanoigaeid¢42)l ed to 0 C under N2. BBr3 ( 1 12 ni,
Corhpddhd Q7 mg, EIWINDI, V& @%@QISQ&\%@% $BF @OH‘.L} h1EM aqueous
NaﬁH?#'t' 79 g ue L on WS 4 o ab Bk tor 1.5 h.
br E9008In° AAYYL VRS BicedeRd Weﬁ'alw'%rawm o bR RS
Thepreactlmtwamebidﬁi_&ﬂ &dpHl Atwith EINDACI. (TAB @ratlugt. wakhetradtghwiticBtOAC (100
VST e AEUE BRI v
NazfiGyrfdtered and goneesiraae tqmgvmdnmfetntlee@brfmpun@(@ 6 mh86%), as a
o [@V
e 14 ML Y et ML T s,
7.33517+18. (M PRVR 064 T3Pz | 6.51 <m AD ), 3.85 (5, 3H), 248 (m, 2H),
2.16 (s, 3H). MS m/z442.50 (M-H) ".
Step 3: 3-({4-[(6-hydroxy-3-methyl-2-phenyl-1-naphthalenyl)oxy]phenyl}amino)-3-
oxopropanoic acid (43)
Compound 42 (75 mg, 0.17 mmol, 1 equiv) was dissolved in CH,Cl, (6 mL) and cooled to 0
C under N,. BBr; (80 uL, 0.85 mmol, 5 equiv) was added dropwise and the resulting
solution was allowed to stir at 0 °C for 2 h. The reaction mixture was then poured into ice
and product extracted into EtOAc (250 mL). The organics were washed with saturated
aqueous NaCl (100 mL), dried over Na,SQ,, filtered and concentrated to dryness. The
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b) : d 9.81 (s, 1H), 9.74 (s, 1H), 7.51 - 7.44 (m

4H), 7.29 - 7.21 (m 5H), 7.09 - 7.06 (m 3H), 6.95 -
wG2®8/002185 1H), 6.75 (m 2H), 6.41 (m 2H), 2. 32CT/B$2005/021963

3H), 2.10 (s, 3H). Ms nlz 494.4 (M- H) .Exanple 9 43

Step 1. nethyl -

3-[ (4-{[ 3- met hyl - 6- (et hyl oxy) - 2- phenyl - 1-

napht hal enyl ] oxy} phenyl ) am no] - 3- oxopr opanoat e (4D

redidretl)Purtid SIREARYL AHEsB ?lP(_éga td‘droogéjcﬁﬁzr\gfﬁg\'éa’ter%%ﬁu/j W—'A) to
was added to a solution of 38 (100 ry; 0.28 mmol, 1
pmé’éffﬁ t@‘? e PORIRS D48 (24, QQ%DaSOEEianAP'!n‘Er HINYIR4R0 Miriz BYISO-d):

5 m:asr(b%omﬁo.sa Eug epﬂM)Pﬂté? @&, (A 7!§1¥i(r_n91 l%g?.ﬁgngno nﬁgH},‘g)ss (m,
reaction s stirred a or
Qkﬁ}%ﬁé'ﬁga@?&%sﬁ%ﬁgwgéﬁsg@wﬁ%d with CHCl 2 (50
m.) and washed with saturated aqueous NaHCO3 (100 niL).
Ex;ﬁ‘lgleof#@ai c layer was dried over MgSO4, filtered,
ed and the residue purified by silica gel
flash col um chromat ography (30% Et OAc: hexanes) to
priovi de 4J. (87 ny, 68% as a yellow oil. 1HNMR (400
HOVHR, ~ZDMBOL\C&) : d 10.00 (s, 1H), 7.68 (s, 1H), 7.56 (m
< 7.17 (my8H), 7.06 - 7.03 (m 1H), 6.53
86 (5, B3H), 3.61 (s, 3H), 3.37 (s, 2H),

2.17 ( sz 455.87 (M+ H) +. Step 2:
3-[(4-1 yl - 6- (net hyl oxy) - 2- phenyl - 1- napht hal enyl
] ox ~no] - 3- oxopropanoi c acid (42) Conpound

JM (87 ng, 0.2 mmol, 1 equiv) was dissolved in THF (4
Step-):.3-MetdyRsiiRem lo&%qﬂ{[(méthﬁoﬂhmelhﬁ]o&gm-p- éiﬁylb)@f)
e T for 1.5

was, added an e solution was stirr a
phﬁ?ﬁlﬁﬁeﬁﬁéb‘*@??@ was acidified to pH2 with 1 N HCl .
SuZUke cqupbintyaft2-warso-Shetayt-BethetiiyloRy) S [(PASthyIddfn ethylory) thabitRalene
I [ \ ura aq us
(Db 123h) VD RS el bor e el e AR RS e e
presengsrad PidtRPhe)a in DME lueing e spaledhtiib ¢ 42)60(°Cyang 0.48 5% 10086) oh
I A 1H " :
a0y, 3501581 58 08 0,
3-89, 3H). D2 (s, 304 72 (A, 2P, 986d 6/7= 8.7 b1z5aHY, 707 ), = B4 Big, 1H),
7.163«}1_3,3@ %t1 gtgﬂ%_im H2HH), 228 &1, (S-8.834h), 2HYE 48 &, 442889 (d M= 9.1
HZBU'E){ 4- [ (6- hydir oxy- 3- net hyl - 2- phenyl - 1- napht hal enyl ) oxy
Stégm @Wéth&hﬁ-nﬂéthﬂrXﬂmW(mﬁmbmWrﬁl]ﬁl"ﬁa)ohm(l_ia 4212( !
/ | | ve 0
Ao négf%wﬁé%%a@?? (otep S Helent T3 eBI S Bh bR g
{I( loxypnestydionyl-2d<mattidexy) shepiinantralede (44 (0-€6al 112 Trgmol) with
4 MPACHh dRRaMB r&drh YRR rdi@e Selded Bl30Q B99:Pf the ftte cbRPound (45) as a
. reaction nm xture was then pouredinto’ice
light yellow solid. 'H NMR (400 MHz, CDCly): 6 2.16 (s, 3H), 3.88 (s, 3H), 3.92 (s, 3H), 5.23
(s, 1H), 7.02 - 7.10 (m, 4H), 7.20 (s, 1H), 7.26 (d, J = 8.6 Hz, 2H), 8.07 (d, J =9.2 Hz, 1H).
LCMS (APCI): m/z 295 (M + H) *, m/z291 (M—-H) ".
Step 3: 4-({3-Methyl-6-(methyloxy)-2-[4-(methyloxy)phenyl]-1-naphthalenyl}oxy)
benzaldehyde (46)
3-Methyl-6-(methyloxy)-2-[4-(methyloxy)phenyl]-1-naphthalenol (45) (0.30 g, 1.00 mmol) was
treated with NaH in DMF followed by addition of 4-fluorobenzaldehyde to give 0.32 g (81%)
of the title compound (486) as a light yellow foam. 'H NMR (400 MHz, CDCls): & 2.26 (s, 3H),

3.76 (s, 3H), 3.93 (s, 3H), 6.71 (d, J =8.8 Hz, 2H), 6.79 (d, J =8.7 Hz, 2H), 7.02 - 7.07 (m,



10

15

20

25

30

and product extracted into EtQAc (250 nL). The

organi cs were washed with saturated aqueous NaCl (100
worgogs/oarised over Na2SO4, filtered and concent r BEBUS1005/021963

dryness. Theresi due was purified by reverse phase HPLC

(0 to 100% CH3CN in water w _0.1% TFA) to provide the

title conpound (43) (22 ny, 5080% as a tan solid. 1HNWR

(400 MHz, DVMSO-cfe): d 10.66 (br s , 1H) 10.36 (br s ,

311%%%14? 8L A6 Hz 11*#2 788 éﬁt&&‘b 6%"%11 (78 §%§1_6|-7) '%Es gé“J %%Hé 1H),
? S “T'—?; L_p /21@9 Btep 1:
Step NeEthyl (26)- Gﬂﬁ({ﬁyhahyl)e fmdthyeRy)Ry Hemyhih= 2- [ 4
na@ﬁlé}wl}ggﬁyﬂah&tﬁw - or}:a Qgti?_f_gﬁ@ (“2}) Sﬁl?zrt)%ﬁ coupl g
Udingyihe ptscadure bsdribed infoainpledx@)ep) 14- «mwywmwmm -boa
(”ﬂhymﬁﬁbﬁa‘ﬁ"hﬁ %Fﬁté%%g)&}lgéﬁggl %8}%’4@’5? 0232?46 mlrgrrslol was treated
wi B%%@ffe%hﬂ?hopa'cqmﬁ%tate pRd MR | tosdiver). 38 ¢ 7E df theltide
co&tpoﬁrﬁﬂ(_ﬁaga\ﬁgm(}emolv fBath: 49RHIR @bo @B&P') 4 3@%’[ L7 1 Hz,
3%@{_% 22("% %Ig) %g'7 I(ss ,ng}H R :%430:9 g@h% JZ(%%'H{ 2H) @ﬁgz dzg ¢25 9 Hz,
1H)§.52(d) / =B.6I8z, ¢H), 6J79:(d8J18}62Hz 2H), 7.00-207 (ofl 31 7:122(d4J 2.5 Hz,
1|-|7'Z7 261@_.1 8%66%9'_@(29@'_7')5]41@ ]risg'%—l 1ib—2;> 7§§és41pg %e'j)d ‘é_gz(?-lz 1H).
Agﬁ.CBI ez 469 (W + H) *.
St3p' ;{ i, mn%lesgﬁ%@%iﬁzc[@%mwmu }ﬁt’ﬂ-ﬁ%ﬂh}
é'ﬁf' shwPrepensiogsit(48) 6 (et hyl oxy) - 1-
Us{r{g(thepdmyédlx@lbléﬁetlmd ih Exathplé 1 [(Step MBY, Binlixsier (47 (0.33 0. 0.69 mmol)

B ARBABTAIENEBR A e ha Bl G BB of i a0

an(cffovhite ddam. higl NMRI(4000HRAEDEL,) (#1825 as 31), Bi7ghs, 3y d.aNs, 3H), 6.22

(aspl ﬁ@?_‘glﬂéﬂ'\@e é:OQ_gEHé%'sgg (d 25% 51}-‘?70%%) 7333)10 %nfm 3H),
SM)’ J 72501z 3H), %H}B (d, 2] 287 (H#, 2H), 856 (411 H), 7198,(d8/ 975.0 thiz, TH),

7.68 (8, 2= bl2,HzL ). LW@(A(P‘&?PH/MW @ £Ap (M + H +, nlz 291

S“%’N% {@Eif%%&% E&dWTWrWQWXNEhfW')(WHW' -Snpppthelepyiionyd n

phapyl}-2-prepenbljcoacid (Sopnzal dehyde (46)

4- I he
B T
wap He@mtwrtb BB@\A@QHWﬂa@dﬁet’thmu‘dﬁ pradifct ada clveriscalisigh yite ctugle

4

er\jwugliama@ p%ffgjgi V\t/{yf&%gﬁmc}‘t}f)mhﬁﬁ/rgbh} oRr §W%C% @eﬁ(}@%% to 3:1) to

eg :g_&g/o ofipe tlfge cog}q})un%@ggaq@'] orgige sofid. 7r]]p(1§2 J64°@. %I NMR
(4ddZIVIH£|d)-|SOf§| dp 5o ﬁg /6. ifé?—(g ¥1=T3 971-120¥Hy é; 5@gd (Ja §§%¢z 2H),

= 2.6

6. eé % ﬁ]%) 2H);6 88 (6098 Q;p 3Hp 741 ogé legq;a H291 k7 85 (d, ¥198.8 Hz,
2H), 2B (éAFP{);J 7.53 [ 2 =389 HAYH M), M59+d, J =9.2 Hz, 1H). LCMS (ESI): m/z 411
(M~ H)~. HRMS (EIl) Calc for CagHaOs: 413.1389 (M*). Found: 413.1367.

Example 11 (61)
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Step 4: Ethyl

(2E) - 3-[4- ({3- net hyl - 6- (et hyl oxy) - 2-[ 4- (et hyl oxy) phe
wangldopp21shapht hal enyl } oxy) phenyl ] - 2- pr openoat ePCHU$2005/021963

Udi ng the procedure descri bed |n Exanple 1 (Step 9),

4- ({3- Met hyl - 6- (et hyl oxy) - %

(met hyl oxy) phenyl ] - 1- napht h Igenyl }oxy) benzal dehyde

(46) (0.32 g, 0.81 Mol ) was treated with a m xture of

t o et hyl phosphonoacetate and nBuLi to give 0.33 g

(869 of the title conmpound (47) as a light yellow
H3 0a MR (400 MHz, CDCI3) : d 1.30 (t, J = 7.1 Hz,
H, 2. , M 3.77 (s, 3H), 3.92 (s, 3H) 14.22

Hz

3
(qp J =7.1 16.22 (d, J = 15.9 Hz, '1H), 6.59
(d, J =8 , 6.79 (d, J = 8.6 Hz, 2H),

7.00-7 . 7.12 (d, J = 2.5 Hz1 1H), 7.26 (d,
J =% [ 7.54 (d, J =159 Hz, 1H), 7.55 (s,
1H), 7.69 (d, J = 9.2 Hz, 1H. LOVS (APCI): mz 469 (M

:t?;ﬁg1 %3 if?b@k@hen%u z-bugrr%tl r(1 ox émet hyl oxy) phe
0 re ﬁ I%?f% C}400g< %H@ﬁ?’ ﬂn ﬁ?’ﬁ’é’ﬁ qerylr@ﬁgn@s%m@"omlde
in tlsn:: (I?i;j a rln{a mmgea%mgn?% pinfiaél) atn- do@pdstsidwiy &ﬂ@fla alddlution. of

S saponi
S RO L ST
roagfepungradure 489 stisedaat rooff temperatird osnmight HThfeaCuDONikiiiz, was
co%n@n lce l?aﬂgar?dsqu%ﬁlg‘\ze%'_\nl s%tuggt%(ig ug%bg NH;ngghé_@%%
extgac'y@l W'EP ethyl acetatg (34 10 Q1|L|) Thp C@mbmegzl og;pn@mhag-was washgd with 1 N
NaO#, bdne: dﬂe&(NdZSOJ-f‘ﬁereJ aRdtheilrate wasgeozncéﬁrate%ha 3le ﬂ'@@:rude
prq&i}bt af%) brow@é fh&gﬁcﬁe pr?ﬁ5u2t \ﬁgﬂ_puc'lml_g bw_ﬂash chr%{r@EJg@phy over SiO»
wit Bpxdheé&t({/{‘cﬁ(imy thr givey3.89 § (o4hs)ait coryiven Y8 1) e arelotigeloil. 'H NMR

0

RV PASIILly SR NETG 0,008 (50) 1800
8. Gé‘ﬂZ]éH) £B2((0d,16= §3-5 B1z36 =vhbHE, WS)SS 74 e &t7@dmwi i 3.B8(<3 3Hh 6.75 -

GS@I-(@,C{;Q 0 oQi V. rude product as a red viscous oil.
i M] vvg purified by flash chronat ography

|r1c{£l,i5»J %Eetﬁnrﬂpnyﬁmvﬂm%ﬁwmd ethanesylfanate 52y ve 0. 12
1 [g(mata%xwhehylpz bithh& (510 (R501§,0 9(DnoBSvad BisSssde CBIRCI: (o mL).
rofe 45 5 0 VR, DM RS Dbl
dimdthyleniriopyBdi6d (IMAP)J The gniBurelzyas2bhled B.2@0ce bash, 9@stifanesulfonyl
chlgﬁk (2% nlrIQ Z?q mrﬁo wg%g%cgé dd';)\_/\% %Tg 5%40}1& I’%li( gwg E%’W cci]to
wagn up & rgomgqmgwturq@stl(rggn)room,teznmra!q_re(omamlg Water wm,gided
to thEmixtGr| cHicy Ia;@? ahR Qégératédl &hh%%@e&dwaﬁer whEOHRHer exiracted with
CI—IE&I‘?'@:!)(@QI EEX S%Eﬁ@ﬁ? ?rr]f% ﬁn&w@sh?@ﬂh brine, (Na:S0O,) filtered, and
the filtrate was concentrated to give the crude product as a brown oil. The crude product
was purified by flash chromatography over SiO, with hexanes:EtOAc (4:1) to give 4.66 g
(94%) of the title compound (52) as a yellow oil, which solidified upon freezing. 'H NMR
(400 MHz, CDCl): 6 1.03 (t, J =7.5 Hz, 8H), 1.70 — 1.85 (m, 2H), 2.53 (s, 3H), 2.94 (d, J =
6.7 Hz, 2H), 3.80 (s, 3H), 4.70 - 4.80 (m, 1H), 6.75 — 6.85 (m, 3H), 7.20 — 7.25 (m, 1H).
Step 3: 3-(2-Bromobutyl)phenyl methyl ether (53)
To a solution of 1-{[3-(methyloxy)phenyllmethyl}propyl methanesulfonate (52) (4.66 g, 18.0
mmol) in acetone (60 mL) was added LiBr (3.13 g, 36.1 mmol). The reaction mixiure was
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To a stirred suspension of Cul (0.40 g, 2.08 mml) in
3- net hoxyphenyl magnesi um bromde in THF (31 .2 m _,

WA 2007485 sol ution, 3 1.2 mmol) at - 20 0C wasP&l/o8t095/021963
added a solution of 1,2-epoxybutane ( 1 .50 g, 20.8
mol) in THF ( 1 m_). The mixture was allowed to warm
up to roomtenperature and Stirred at roomtenperature
overni ght. The reaction m xture was cooled in an ice

refﬁ%d"urﬁi@ﬁmﬂé’&éﬁqg&eéjh V\Aﬁﬁhé @téérgaéf Qﬁ'Sr A3 @8, m refillR Qas

m xture was extracted wt acet af e

contied i P &@OI5R daiep@ tﬁma%rétuwaﬁﬂe\ﬁa%was Wiefeﬁi off %Qdmﬁ’dlﬁg with
acéusmen ETheditia@SwiINbASEMdatddi tb §ive e, cradechbrbduet 49 4 bioavh @il Walse crude

pro R Ry Be Y Em R AR o B %@ﬁ%?&ﬁ%@ﬁ@ogﬁw give
2. (ﬁ'\ga(|47%) ®2havt|ttemohmmamnb(i):‘a@yﬁll¢w on,) 'H WM (¢@0 BHBOCHC): 5 1.06 (t,
J-(I\iém é%gjg qgaagmogly 138 _@gg%%ﬁgﬁ%o@ %%Msng%H)
414@;;@%1» 1 )63275(-d685011:3*‘ﬂ)8782(‘|z~/ 38 Hz, gH 1H), 2.82

st 3-g43-a éﬁyl’éx ﬂﬁ]metﬂylﬂ-zJﬁEenﬁl'ﬁQntanZchdQ 9 (m
Phem'wfpﬁ am%foe%‘ %0‘1’ rm"%'l wm'ﬁiﬂ vg&y; Bﬁ% TH&“H;?P? ?ff Bisyice

battethBani€s.6IM Bakenes 523 mL, 13.4 mmol) was added dropwise. The mixture was

suded ALY G0 BN 25 303l (oA oSy Byl and

thessjilrmtglvms oaatinuad the dn&hSN80(rBin4 Cabled in38). ige Ibatind) soluibih ofv (-

gé)ﬁllnéﬁ{l rﬁetﬁil‘%%? (_é%g'%’\? '7%%1%1?@1@% b flh W8s added

In an 1 ce
d“??@t‘%ﬁ‘faﬁ'@@ tesing MbEHE gfes qlovep. 13 waim up g»gogmmfaqagrawsand stir at

rocH ERthePH B W &Riight! tHen MEABH hiCsd 0 f8f YA ecwsd aﬂmd @mdhetdomth 0.5N
war m up to roomte erature and stir

Na%ﬁ?ém&t Jhe Mg mag Rgain Heated aR/’éé)s°Cdardb@ {\féefﬁﬁ%leﬁld%f’w e,

terk {ﬁk?e Ar@m&a&@@wmﬁaﬁéraﬂqe@ uede la@amwﬁcudnfwmv.thm HCl and
ur e

exigitee GG el B e BERE TSty e, &3 Rauson,

filtérebit eucieak; filinattd wiak eorﬁaehirarted ® ghveshe cmde prodiatt @g atye"og\r eike The

chcJ%S;r&Juld aﬂdﬂﬂéﬁc 3{ hlk?)Fn }’g;a a%'h#l QC\XIIMC@-IQQ}" oﬂc%iéne (8:1) to

chro over Si
e Bhe 58 @Ntle(nue qqmnoem@ (B asa 66‘0@656 QisghuSSH!- t‘ﬂ'éMF‘."%q'Cé‘ted it
wéé%m&wwof(tﬁah.a&%reanbé% Wi @lib of i ch sol i dified upo g :
freezi =

stgp S5 patyionVis8 PR Sy ey G rapihairiong 65)” 3
Toa ﬁ)lelpof 3-ABlmeiByl8Ry)greny i Bhdthyl)42-Fienylpdnt8iioid agid (B4) (0 % g8.28
m@ol? E&%\ %3’{5'1_ 3@% tﬁmper%ﬁe é@d O@QF c?hdg ©88 L 985
mippl) follgyest l(yngtemmg% etha r]1|p@fq1\yqt5}eﬁlfrg§9 room temperature
ovgﬁﬁ(#'l‘-@ n@ﬁgldlgf é?\@ %S(@es@ %f?axa(yﬂcrﬁ@ncﬁ wetdrethoVB® lindek PacuGRt TRE residue

e ohh it 08 et AR B e
WSROV R eI 0 Tl FoRT R 86 K AT PG PR e
addB@t hﬁére@ul% tgom sdlitBh war stiastiiad, °caads h.hPoured intod Ml (35
PSS oo S i GRS, R A e cbBinsa ana
washed with brine, dried over Na,SOy, filtered, and the filtrate was concentrated to give the
crude product as a yellow oil. The crude product was purified by flash chromatography over
Si0, with hexanes:EtOAc (6.5:1) to give 0.84 g (91%) of the title compound (85) as a
greenish-yellow oil. HNMR indicated it was a mixture of two diastereomers with a ratio of
2:1.
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acetone. The filtrate was concentrated to give the

crude product as a brown oil. The crude product was
w@ocfoHaes by flash chromat ography over Si Q2 wi PET/US2005/021963

hexanes: Et OAc (100:1) to give 2.07 g (47% of the

title conpound (53) as a ye(hlzow oil. 1H NWMR (400 Mz,

cDCl3): d 1.06 (t, J =7.2 , 3H, 1.70 - 1.82 (m

1H, 1.83 - 1.95 (m 1H 13.10 - 3.20 (m 2H), 3.80

Stegﬁe 335'('D-y| é(n?et@,loxﬁ .2%5heh H;)h Akﬁhthﬁeﬁﬁ acefatedBe( M 3H),

BB R LR Er e RO parRnsiRoRR (BENORMH & 095
wag &és)omahamsb@:a@etnycaoamai@o%L84p1;sor6meﬁfohvﬁmte (10amg) was added.

T e 198 eyt g irdloh 1 el 2046 8 B | Fpebirg oy
dicltlorogsé-dieyandiied-henzoguikonsd .74 gi 7.5@ o) V@S@®$Cb rThe rgsulting
lettLEg Wgé“eﬂ{:gﬁ{}ﬁd@mf?&%k %@mf Af. Soolbd 1516 &Q\pg@td?@ind’\@%ted with

e stir s conti nued for ano

CHefir{ 150 50 BN TXBiFe WRsahasheRn Wit 020} NEb G §P0 kY. zvatef Exzom),
brirdf metdx‘lleal B MaLSOEtiRyéd, ahdiik fitd) wds doncehfraged td g8 the crude

M A AT S e
SiGsviith hakanesaoetbrn(@er atolgie ey (H464) of the titkevcdrernuad (38 as e white

soI%QH Rf[ithiL Ao wﬁ’zr b%%l Rq. fiend hﬁ%‘Hg‘ §Ip g%ﬁ&'\:b Q'és((ﬁ@ =75 Hz,

again
2H¥kf3t9§r(s é?(brbl Bth +8.1p (ﬂmﬁﬂ)eﬁﬁ@erét%r(@ ainkl 7 SR 17z @Y 3 t74H7 (8. 1H),

76§t(51ej=8§tp9 ﬁxgueous Iayer was acidified with 5 N HCl
nd extracte The extracts were conbi ned

Steci’n7d %ﬁgweﬁx(wm%\')r%w@ewl f-8gehthaleel??) 1 | tered, and
Toalzeiufibr birPétRy\GeE et RRRE - fiah@d -haphihaleayltacetater (8 _@)e(o 61g,1.90

BT HEB 0P Sk B P AU R85 tson, 0. e
miXBiHE Glas siret ameoni &nipejatyre fayide ongeg tg rqong%npglratqr%@ 3-dichloro-
S,SFJI%}J_aﬁo qglgﬂ)éﬁ%% r{oﬁéh PPy, MHBQ a8 a¥dedC M3t Githe sohidiMias

i ndi cated 1t was f

m xture wo di ast er eoner
remeyef gngthexegidue \gsecblu@d with water (20 mL) and acidifie \rlrvﬁh g NVYl-léI The

miﬁunﬁtﬁé%'exﬁacﬁéﬂe\hmdmﬂ?) “Tée I@hl%bysl wée 4ofibinydlarat <P witiaplirie,
en

dri ?\[eé e%(&h@ e&gg{/)?rb%i\ﬁykr]aﬁevyahs cio?ceé\tra'ﬁd to ?lvee trrllte é:ﬁuode é:)roduct s a

browidil. (TBe 8Ridg prdaua&/asrmhfjedu by f@blzcnrqmetzaranmo ovgr SiCaatith

| 8
he&a%?%'i(?}&# 18\/\2@:590\% JS2 ?@@’ ¥t $&|BBSFQHH §f af ?nhgrﬁl}l/?%w S 32 NMR
(408x Wiriz, 6P Cly): & baﬁir(ttuéﬁﬁérféﬁ alrl)e 29949 HhP HZ@‘DE)C? 93 5an> 5.14 (s,
1H$X7C6%537 96 Rxaby7. 2&@ @H 6 8o\er 5 Ckgreﬁﬂyemzmd@r mV 88Y 7150 — 7.56

he resi due was di ssol vedln (SO nmL), cooled in
(mg2H) 885p& 1P (Malll)-3 (0.67 g, 4.93 nmmol) was added. The

Stgﬁs M-g[samwaqmﬂmdmw-eqmemsl saphthamwpxﬁ}b@ﬁawgwdh (58)
our ed | nt I
o g IR MR R et el 7himouk b B b TSk} o was

addedla velstvacdt BietHyl-64(merayloxi)- Qeﬂememahlatzﬂ_@bl (87) (0-%8 @ d,86 mmol)
in BK}ﬁ-l (E ﬂ»ﬁ_).f lﬂllc-l: ﬂw@&u@e Was stﬁ%ﬁ%‘?%toh%rﬁﬂeﬁa%r@fo}’?o bR 4-

Fluorobenzaldehyde (0.47 g, 3.72 mmol) in DMF (3 mL) was added and the resulting mixture
was heated at 70 °C for 36 h. Cooled to room temperature, the mixture was poured into

water (50 mL) and extracted with EtOAc. The exiracts were combined and washed with
brine, dried over Na,SO, filtered, and the filtrate was concentrated to give the crude product
as a dark brown oil. The crude product was purified by flash chromatography over SiO. with
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crude product as a yellow oil. The crude product was

purified by flash chromat ography over SiQ2 with
woeosanessEt g Ac (6.5:1) to give 0.84 g (91% BET/UBM05/021963

title conpound (55) as a greenish-yellow oil. 1HNWR

indicated it was a m xture 85 two di astereonmers with a

ratio of 2:1. Step 6:

3- Et hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enyl acet ate

heéa%@% EtOAc (25: rRi‘to glveO6 g 86§ fccimpound éll%ht leloyv f? m H NMR
(OO GRS T £83 (o n B 1, B, @@7m=‘;7w¥; 2s38f (sodH), §.68 (d, J
=4.58R/2%) eﬁwéd(da0$t AtoeH, &%— B4 0z, 1 nT?rgal mgmday @mt?et 7§-1ﬁ>67 (m,

e m Xt ure e ux I r
B e N SRS LA - A AR Y

H)di chl or o- 5, 6-di cyano 1 ,4-benzoquinone (1 .74 g, 7.50

s R e PP S SR pomr2

pregegodiel(68)ed with CH2ClI2 (150 ml ). The mi xture was
Tn%ﬂbl@& %ﬁo‘&c&a@ @'4&'@%9( A\n‘?é&ams ms)solvé/éﬁﬁ fHF é?z |>F1L)2 QDdUde to -

brine ) dri ed over filtere

78| RRuAt %1 ws,m OBXRNeRt 20 Bh 189 gMmek) waraddes, é@PWISSdTE‘f ma@ﬂe

wa§ sﬁ%d%t bf?@W@ tbigdo ml-ﬁ heo %é@&utféﬁ Qﬁl@l %Hdé’éﬁtﬁ{[@\éfh‘ylf-fb @ﬁ’etl@(oxy) 2-
ash chronmm aphy over Si(p hexa, nes:

eheny DpPibA UGG PR B 58D (ol SETTa) BRI Seyty

Thasesalting iiixéurs dlas @llovidd tOIMENG 40 rbbin terfffXchidde anddtited dt rdom

terﬁéératgrﬁ)ﬁa Zlér?@gﬁ)’( ﬁ%&r‘eg\yaf (péw_ea ’#ﬁ%w%fﬁ? ég&éﬁ_) a}%d %t?egc?ed with

EtC?Ac’g(? >(5d mQ)i—DThe‘ﬁxfB@ts wére4>§m(>mad arixq) washeg Wit} §€|ne1 islgled quepMNasSO,,

flltérg?l_:, and %ﬁeghlt#gie w%&onc%t%@eg to give the crude product as a Ilght gellow oil. The

crusloSEAIEE Wi RIS Togh SEoPABRIpNGR(PT SRo=gHb fgkangs EIOAC (35:1) to
|ve'©367t;§L$@a% thhe afedam uﬁ@@b £9a Ghitdioarh. %NBUIFD {4po MMMEOB,):
Feh i?éftef WAL Tt TR a4 RS S RS
(9, f;D=F7 3 HZ 2|'®(,)6|2$((h UG- TaobHy, Helpedaidud e 8.6 3 2H), Gtildddd-Ji= 8.6 Hz,
LS RISy 78R T TR o

1H) . &sT2de w2 g, 1 - leCMP (AP Gtz 4820 1) “.and aci di fi ed
Stél,‘}ﬁ i (Be)s- tziq[a EfYR6TnéthyidkyMB-phemjif1atdpthanriyllokhidhém)-2-

he extracts were comnmbi ned and washed with brine,
Propengif 2Rjd 802504, filtered, and the filtrate was

Tocosoiaioh bhétey (2/5)-3g9UVs- étlliwfs_((m_utﬂuglommhylam@hhabmﬁ]OW}Iphenyl)-
o SR En D BPLEL AR HHE PR o B0 L ATHGYORY
Na@BBOIR nui). Efbeema@ulnlw WBiktuas was headgtt atype1°C dav 201. | Coolad inRRice bath,
thé é%jm%a%ﬂl Iq r—§:| 8€d %)Etrac wnﬁ E&)ﬁgg )?Ekme 2 Tﬁg extracts
were qom@nqqﬁndzf@shewwm,br(r@, drpq)oveqN@§O4 filter ﬁ]thezfpyate was
cofechttated 1d'§vd e chddb probudOwhicl wadirtuhted With hét-HRanes§eohihining a
sm(all amotP'nt of CHCI3 and MeOH) to give 0.62 g (98%) of the title compound (60) as a
white solid. 'H NMR (400 MHz, CDCly): § 1.13 (t, J =7.5 Hz, 3H), 2.56 (q, J =7.5 Hz, 2H),
3.94 (s, 3H), 6.23 (d, J = 15.9 Hz, 1H), 6.59 (d, J = 8.8 Hz, 2H), 7.04 (dd, J;= 9.1 Hz, .= 2.4
Hz, 1H), 7.10 — 7.16 (m, 2H), 7.19 (d, J = 2.5 Hz, 1H), 7.20 - 7.30 (m, 5H), 7.80 (s, 1H), 7.63
(d, J=15.8 Hz, 1H), 7.70 (d, J =9.2 Hz, 1H). LCMS (ESI): m/z 423 (M- H) ". "
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Step 8:

4-{[ 3- Et hyl - 6- ( et hyl oxy) - 2- phenyl - 1- napht hal enyl ] oxy}
whemsabrdehyde (58) To a suspension of NaH ( 60%¢TUS2005/021963

mneral oil, 78 ng, 1.95 mmol) in DMF (15 nL) at 0 OC

was added a sol ution of

3- et hyl - 6- (et hyl oxy) - 2- pheﬁyl 1- napht hal enol (57)

(0.52 g, 1.86 mml) in DMF (5 nmL). The m xture was

i L - -2

St ol (B ERRGIAL S hon g b fienynonyipbenyd-2;
PropenoieAtidi(6lhd the resulting nmixture was heated at 70

ToQGofution 3G2 B)-3-@eQd- etdyltea(nfexmlaxy)ezrphﬁrr@tUhaohtﬁdlw]yl]axwpué@l) 2-

preEpegif Sk i LDt o BBl e rvge e o FEfll ) 10 -0 s

added Bigr; (1dviredHg3L 0. 7Ma SO 4 nfmcbll drbmnise an rhineird whd thar stirred at
- R Aol %V SR IR ot

r own Ol uri
orgahicentiacd g/aap/hyhaglweth b@nmmwu bye dleaPs filerédhend RE:filljate was

co g\éﬁnatgd ﬁ)]%\ga tﬁ% Bhe MG&%%C%{:E%%?OJ@?O@ 'I4h %%e%%du%as purified

by tqyprsephase Qrapargtlon HPLE qu,Agilopf)1108 (336 CHs I‘gFDHQOgOGQO"(’ FHCN)
to éve—BBm@ éé't'i%) of ke titlé- cgﬁs&ﬂﬂ (%ﬂlas I|§ht%e§é SOl np 38é H@O °C. 'H
NN 0 iz SHOHDGY TP T 42 5T SH, 2 Sy 57 3614 80, B . U =
1610%1&%8@6)@! JT%88$&32+(I|V696|(1)d ﬂff_diga@hg 2|EthyI1H ), 7.10-7.16 (m,
e
H§/ gxyf ﬂ%ﬁé:’g}-ﬁ)?gi (%Hoﬁ%%ggﬁﬁggf(d% enxhil; NaPhEa §h),
7. snr(u at hgopieo Siph OME ESit /4 D148 -gH) 1 B840 ) HvasHRMS (E1)
T to - 78 0C, nBulLi
Ca%déc?r& '??2 %3%%?&6(@’.22 ﬁ%nd %Og%%mrgu was addgdu o
dropwi se. The mixture was stirred at - 78 0C for 30
Ex Zgl}_n{@e 1a6§iw| s solution was added
- - 6- (et hyl oxy) - 2-
phenyl-1-naphthalenyl]oxy}benzaldehyde (58) (0.60 g,
1.58 gmol) in THF (12 n) slowy. The resulting

m xtufle was allowed to warmup to roomtenperature and
SN Qm tenperature (3 h in total). The
/m\>g,|ure wa sy oo red iato water (50 nL) and extracted

with EtQAc ( The extracts were conbi ned and

washed wi t h=brire ~teir'ed over Na2SO4, filtered, and
thefiltra oncentrated to give the crude
product & a1i ellow oil. The crude product was

9
purified by flash chromat ography over SiQ2 with
Stérekahk2E)r-@XE3-EfeI-6 methylaxye2-pheyl-d-naphthalenylloxdpheny)e-

gﬁgg;aﬁﬂqqni&g%ﬁaﬂng\@%e f I(zl)am 1H NI\/F (400 I\/Hz CDCI 3)
Togpbolutlgn gl @13 (45{[3-Ethyks6- (.rEeth)Qqnﬁy) 2@hgyg agxaplgpﬂlenyﬂm(ﬂpf\eayl) -2-
prebefioid adid @) (@H) 9, (ﬁ242ri|am6lﬁ in ngBlzl(é nfl) Beroorhtdmpdratofe Wb added
oxe}lylfhgne}e @@ pd.np 7% ﬁ)mol)—f dl’%e mlxtvrezvfls (smédﬁj‘)roorq ge,glpe}_%ure R\bgrhlght
CHLBI,andExcedd B, oxdlyEDiofitie wiid)remdvedinger, vaduam 9TRe tfdzl,duéhﬁas

dis%o ved 1‘1%31-%)?2 :(4 rrnr{_)z, cg'cﬁg’d i‘1 lgln Tce'_lgath', 1-methyl piperazine (40 uL, 0.35 mmol)
was added. The resulting mixture was allowed to stir at room temperature overnight.
Diluted with CH,Cl, (50 mL), the mixiure was washed with saturated aqueous NaHCOg, 0.5
N NaOH and brine, dried over Na,SQ,, filteted, and the filtrate was concentrated to give the
crude product as a yellow oil. The crude product was purified by flash chromatography over



Step 10:

(2E) - 3-(4-{[ 3- Et hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal e
wmylopomiphenyd) - 2- propenoic acid (60) To a smtTrUiszmsmzl%s

of ethyl (2)-3-(4-{[3-ethyl-6-(nethyloxy)-2-phenyl -

- napht hal enyl j oxy} phenyl) - 42 propenoate (59) (O. 67 g,

1.49 mmol) in THF (10 nl) a%d EtOH (10 nL) was added 1

N NaOH (12 nlL). The resulting m xture was heated at 60

SICQQ/I’[F QTH(ﬂ lVleOICI:Qﬁ ?fi‘) E!O'-'H)%‘gﬂ/&& P@t(fb%)tcn%orﬂh&h'drs@ a‘é’(%swmte foam.

ahd extract

"1 BHRE00 MR a0 DR e ¢ S g, 238 (Sl Pt 5 409, 258

(q, D= TBHZ, &H) £317 D ES, 41}@25@4(,3 éml BSH@ﬂJ:BB"‘ﬂHUEH f@ bi gﬁy%mx
entrated to give e crude uct
ey B P Aot T o = B AL 7 0t 2l R A1t 7 2R )
5  7.30fd, CHCL.3 HantH)MeSHd, Ve g8 Mg, 2@1) BR44)(d( 98%&.40z, thg 7ieBl(H,e/ = 9.3

0 t d. 1H NWR 400 VHz,
e G 240 e, ¢y eV PP e (s vBly 2. 56 (a3 = 7.5
Steliz2: 7 thyl-S3({44(1 EFS-(BMbt?hvgl%(ﬁade(éahlgvl) 3=8it?1ﬁ»izrbﬁen-ﬂﬂ|oheﬁwl§9>xv)
, |
6'phg"y'%$ap§“/§ai%%" 6 (m 2H), 7.19 (d. J = 2.5 Hz, 1H),
To @ solgtion of 13@Qﬁ1(4ﬂﬁbethyvs-@0etbgoxy1 Rhphernyl-d aplothalgnid 035} p@enyl) -2-
10 pro?@noyﬂ-ﬁbmeﬂéyl& Qerégme (15_)‘(88 n?g b7 n:lnl?al) in h‘%m(dféle) CHﬁlﬂB%@ at—

10 %yva%,'a_?{d&dt% @1 By 103 W@ esapwinep B ixture wes teRetiapd a4 C to

5 & Ydrighe ?e«urbd @to M@a@a Ql(qﬁeo?§ N@le@asoTrﬁL)aana %Ldlrkldtélﬂm@\fCHZClg
met hy(

3-ethy
Th%/q:% @F}d[ﬂﬁ‘é%‘? |\A§as yas?ﬁ%ﬁm‘ng dél@p 8"‘%"6&39& @l&er% an@t@g‘lltrate
wasrmnickntgm?crte@g?mte ?‘n@@lcﬁggudz& gbgoioﬁ siotig. ‘H%crddé précdusBas
15 uindSEEANTR hekoree Mot bt antiuhtortrrch add MEBE) o give 49 mo

(556 of the tile tompmond (83) amamoﬁf—welte/\mmr manids5 exitos a6t &d NMR 300

I—§ H§$I edWEe‘?1 zé%%iﬂ ?13 ﬁgt Af@? %ds?% g7 Hz,

2H)Nﬁ§ Odiiv.rrsc i), b&rdd| 4-08.8Hze2it)he.ot (dJ de- ﬁr@ﬂudﬁ) @@&(dddﬁs B.1 Hz,

hpp e M0 SRR N A BP0 Ftad AT a4

20 —HB@ HzﬂﬂiDG%QCCHSI(EN)? 6®(dgi/ v6. 164z, m;;l (15295 (B8)): iz 493 (M € H) miz

o[ Bloo b EBRsl B ayendlif ity By Foyig 4 obng.

255(q J=7.5H, 2H, 626(d,J:16.0Hz,1H)1

6 46%7e) = 8.8 Hz, 2H), 6.96 (dd, J1= 9.2 Hz, J2 =
—gﬂg’—mj‘—gf 7.10 - 7.16 (m 3Hy, 7.18 - 7.28 (m

3H) 7.34(d = 8.8 Hz, 2H), 7.52 (d, J = 16.0 Hz,

N

s, 1H), 7.59 (d, J =8.9 Hz, 1H). LCM5

miz 4 11 (M+ H) +, mz 409 (M- H) . HRVB (El)
C27H2204 4 11.1 596 (M + ). Found: 411.1

' 7 (93) Step 1:

jhyI 6- (et hyl oxy) - 2- phenyl - 1- napht ha

25

Step 1: 3-Methyl-1-[3-(methyloxy)phenyl]-2-butanone (64)
To a stirred suspension of Pd(PPh;),Cl, (0.86 g, 1.22 mmol) and zinc powder (3.19 g, 48.8
mmol) in 1,2-dimethoxyethane (DME, 100 mL) at room temperature was slowly added a
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pi Openoyl ] - 4- et hyl pi perazi ne (62) To a sol ution of
(2)-3-(4-{[ 3-Et hyl -6-(net hyl oxy) - 2- phenyl - 1- napht hal en

wQ kjoexgdighenyl ) - 2- propenoic acid (60) (0.10 gpPCODUSM05/021963
mmol) in CH2C 2 (3 nL) at roomtenperature was added
oxalyl chloride (63 m, 0.7%mvl). The m xture was
stirred at roomtenperature overnight. CH2C 2 and
excess of oxalyl chloride were renoved under vacuum

sollién 6f%smemsxya@ﬁzydbr§§me\(§d gl Pa. @H%gn%n%dshw m&ld‘é% bRIE (2
|aﬁhce bat h t eé£ nﬁﬁ}ﬂeaZIn@&égnH ! h

M d e BHYS AR ST iTTIReSATYP bR g ne

migturerasaxtracipe wi ether. dheicompined etbed axtract waistwashidit2or(pg Odried

0V@F%8b2’qiltg?e§’tﬁdﬁgé@ﬁ%{%\g’%‘g ?&nc\eé'hﬁr%edgﬁ Flg gr %ér%ﬁb'& as a brown

oilf {The eiuglel progiiiet wal @uKifiadtby daeh s eoarepmtavar S, weh hexpaes:EtOAC

(26: h)e(o Shd @Ebspg’ @sd%§ Bf c%ﬁnpeua/cﬁde_h_pax @édmnelp 8il. Gm@t\ﬁn r@md\mqi CDCly):

pur i r omat ogr aphy over S
5 iiohy I g PN 2000 B85 . D e, 8. o (57608, o0~ 685 (m,
3HyONE®ENO= 83 Hrs1@). White foam 1H NVR (400 MHz,

SSEEEVS e et dbnefodt i 3,
D|¢Mel)_ohe)3/l®tﬂne£ ,803%1B7 .56nrbdl) Wak dlsto:li/eB infTHHEZ (5021hl)),_TBe Sdlutiod,was
ol bt sl il P s o St
Aftgr 20 miry ajeplutigrH)f ethyl @imetiallsilyl) acegat@ (S 9, K mmipl) AT (25JnL)
wa‘s a%léecf' Tie m&@u ds ﬁi’re& gb—$] G %r Eﬂd'{?onallﬁl) m|n7’th@r§S dfethyl-1-3-
(m?thE'.thX)Ph%W é @@F’(‘QE (64) @@@ﬂ ﬁ? [mrmallip gElF a@gﬁ‘}‘) yagadsied. The

reschfn@Wﬂi&uFb Wds| éﬂb\ﬁéﬁ’ﬂo}we\‘%ﬁﬂo 629he N SirrdaBbinagh 20l and - 20
To a sol ution of

°Cfor[9( i EThegrepation (was guenphed witheatyiateg agyeos b Rl25 mihdhmwhite
sofid REYTider&doft arRvRRMéEd willt othér0 n@m}wﬁu}atéwa%&%dmawr@a MOE the
etl'iﬂ -IQ)/ é\e/as s ara@cﬂﬁg t%%%o%pieer ?\%g rf]t}ﬁhgr ex?ra@fgd ﬂz% F gr (2 x50

migr Gpaicambindhether extract evavm@shiddarithatdter ketheatricdl dUer N@S&; Giered,

anﬁ?ﬁ fﬁtr{le MB?UQ%% %E%q}ﬁeﬁﬁéﬁrﬁ&*e pratcr s %H%l (T?%Q cFUde)

rac extract
prmwé@ﬁ Rurified by flask chigmatagraphig pvaSiEmth haxameérﬁé@Ac éﬁle to 15:1)

to 4R 2f0|2|gtcff att- mtrﬁ/%@{@%étﬁ{fr&@ ) bRerfyl MSth?lPQ p@ﬁﬂéﬁ&te (65)

ro uct, a cru rogduct
coftamiaies i Sk B Mk Sreete e rAORTRA: sl | amount
of CH2ClI2 and MeOH) to give 44 ng (55% of the title

ToRATR A S Bl it Shid oL 08 o mo
wagigdded . Hie mixturegvps hyRlrogengipd algoom fmpepatd using ahy&rogersballoon
ovEthght’Z Hilteked %I%L%h lcelite, tﬁ'é'ﬂltrat@ w'éé1 c&r%ent?atc—rdlt% g%/eHZﬁZg?H)oSmpound
(_@ (ﬂ1 %&romltp& ket9ne_i @f the -yltle_l_qoncqﬂun@pa g ce,lonj_egs oil.7’ I-bgMWO%M’-iz
CDCIZ75 (.89 (d] /=84 ﬁlz @4 (d, J =4% g .3H, 12118 . A=+ Hzm)), 1.70 -
14{9@14&22&'—02;{; »-&%20{238@ 03 da, SOB D) 2 7.4 1,
1H), 2.64 (dd, J;= 13.7 Hz, J2 6.2 Hz, 1H), 3.79 (s, 3H), 4.04 (q, J =7.2 Hz, 2H), 6.70 —
6.80 (m, 3H), 7.15 — 7.20 (m, 1H).

Step 3: 4-Methyl-3-{[3-(methyloxy)phenyl]methyl}pentanoic acid (67)

Ethyl 4-methyl-3-{[3-(methyloxy)phenyllmethyl}pentanoate (66) (1.72 g, 6.51 mmol) was
dissolved in THF (30 mL) and EtOH (30 mL). To this solution was added 1 N NaOH (35
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491 (M- H " . HRVS (EI') Calc for C32H32N2CB:
493. 2491 (M) . Found: 493.2500. Exanple 13 (76) Step
wda 2008/00a8Hyl - 1- [ 3- (et hyl ocy) phenyl ] - 2- but anoneCT/683005021963
a stirred suspension of Pd(PPh3)2Cl2 (0.86 g, 1.22
mrol ) and zinc powder (3.1 g, 48.8 mol) in
1, 2-di net hoxyet hane (DVE, 1 nm.) at roomtenperature
was sl owy added asol uti on of 3-nethoxybenzyl brom de

mL)( EI‘hjq. egafhgnd' g hgﬁgd %t%%bhlggrr 4 é h CBL&E& Qﬁ‘e h&tu@ﬁa% g)éracted

ure was s omte erature or
wntmEt@AcV\ﬁh@pom\Ia@ecbaj@red wagnvdsherbwitti b(tnér @lemeré&haﬁgmf@%red and

the Wtr‘é\{é \A‘?Jsrb%ﬁceﬁgl%d @&?&é ned g?{d@)%) ofiHelcAfde pistR (5) B t’myéﬂb\h Bil.

brine, dried over filtered, eTiltra

ThegiedeRipdushyagysed w'fao'gtlfw’ef I %NM%@P Wiz CBEb A 0.97
(d, 9Lle.9 HABHS, rolgie(dm 2dyHz, BAS ﬂtmrﬂ do @f] 1y, 2floash2s (m 2H), 2.32

o SOEHRIGEE Ty BTt shfé?”ais?*?“qéi ST 107

Hz, L= KR4, 4610 a\idz(s, 3ED3.3) - G@OI(mOSH)( 0153 72500 1HE, 6H)

Step’ 479 3 M%.tl]y?%ﬁg\)-s %H}j@yi%x}?ﬁ ﬁ%ngﬁ'&-ﬂ'&ﬁo }% ﬁﬁnaleﬁbhe (g@) 70

To Esﬂymon of 4-methyl-3-{[3- (methyloxy)phenyl]methyl}pentanmc a0|d (ﬁ) (0.15 g, 0.63
mnrfb ”ﬂféhgdb (%h{ll) 3rabs rae&é%)@ v&m&%exé ]mt_hvbd RET)asIHEE by one

cl ohexyl am ne

drog iogéw: y gge ixtuFe af SU”:‘}?LE) rooph@%@STalH? BYFW\&@) gg@éléanc{ excess of
oxaTSchrQ&EadeWMdLren(ovéd ubddilvaduuime Xihia essidubvas dissplved b B lH10mL),

coo}‘arl? %g?’%%ﬁ 8@1‘% 893 g% %@ quio% ms%dgédlsge%éﬁhg%xﬁww&s

stined st 6Eg frwafh dtboieat], mﬁFHeN RCk{7umle with dees and the sixjere wap gxigasted
wﬂli 8Hf§\€ O ol SRS JVF e'Eé)ﬂ'Enn%B GRd wgltzﬂéﬁt\nht}ﬁlbnﬂé [(Ried (:)Lvser 2g\lagso,,

eny ut anone I

filteire, Wheznﬁramwawcw@w to W%”}eé%lt'ﬂetﬂr?f{j‘ch?%& brown Qs [oFhd

cruaé bl%\sﬁéi wa8 pmﬁfrem Fﬂa&l’pchrorﬂ&o@@ph)ld%ﬂ&@g Wwith Bekabes:BEBAT (8:1) to
1 on

o Pte o dF et O g cemtrnleeyes cAaae I TS P R gEfea
afteb@antiing ! &1 RMRoR00 Rk, GBSk d W7t Jot i@ Hz, 3i), 0.88 (d, J =6.7 Hz,

t —-
ol 0o B o P R B el 1P o Ha = S 8YEI 1S5
2.80i(mh1 )t A8 —RD5(mE OHIB)8S (S'Ii?él),cﬁa?ﬁb(ldnéd 2@ e Ho B8 e, hias8
HzV‘:?SJkeﬂHWﬁ-P y\gég;d_tgrg 0e, 1H§ir| ed over Na2SO4, filtered,
fi

trate was concentr at 8 ve tgﬁ crude
Staw % FcRomes3-H-pethvisingl-¢- (merw%vhheaqnt gae! (
To PWoiufibrest 3 -rhdtaadthy)6-anahReyRBANiyder 1 (SHERaphttiatenone (68) (0.40

g, Eg\)ﬁanei '?Té%‘f 61% nqL[]jévaf ﬁégeno(jlaf sothi%)g oy t?ron%lng%o g9 8f3 68 mmol) in

CHpllg (@mmémhym}tul@ yrersticemaiireor 6B)pecaiwe neight o offties were

rert%\@j lunéér SR M rSbrh Yén;pe?éiﬁjeatl'ﬁe ﬁe%nd@e aab arbave nQ CHsCN_bI@ mL),
I'y ‘'m xture contalni ngé& di ssol ved | %p

coql@@mrm)acatﬁae icgdaatbg PBU ( IS o) e Rrmlh e
drdb@ﬁseh YHE PEORAG Atkiat was ambvicanP Hamt U B rderh ngnzerdtyidrang stirred for

N Iql%l (1 mL) was added followed by brine (50 mL), and the mixture was exiracted
with CH»Cl,. The extracts were combined and washed with brine, dried over Na,SOs,

filtered, and the filtrate was concentrated to give the crude product as a brown oil. The
crude product was purified by flash chromatography over SiO, with hexanes:EtOAc (25:1) to
give 0.43 g (79% from tetralone) of the title compound (69) as a colorless viscous oil. 'H
NMR (400 MHz, CDCls): & 1.32 (d, J = 6.8 Hz, 6H), 3.35 (sept, J = 6.8 Hz, 1H), 3.91 (s, 3H),
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overnight. Filtered through celite, the filtrate was

concentrated to give 1.72 g of conpound (66) (41%from
wo b@ckexiehe) of the title conpound as a col or | BEEUSI005/021963

1H NMR (400 MHz, CDCI3): d 0.89 (d, J = 7.4 Hz, 3H),

0.91 (d, J = 7.6 Hz, 3H)), 16 1 (t, J =7.2 H, 3H),

1.70 - 1.80 (m 1H), 2.10 -"2.20 (m 2H), 2.20 - 2.30

(m 1H), 2.44 (dd, J1= 13.6 Hz, J2 = 7.4 Hz, 1H), 2.64

616‘?91H9]7“041(§] 5'74%]%)&7%%&'21 ?'?4 3; %95(4%1 F9217_€s28ﬁ),

0B . Ji4.1 Fi - 5
Steﬂrdvfetmiéhm?a {1 .aeaﬁm&tkw}@wétmmy)w [TehétlibRPThetAl Bx@Ci d

"aéﬁﬁél?ﬂ E—Q’. {[ 3- (et hyl oxy) phenyl ] net hyl } pent anoat e
2-Br@69- 3((1 igthytpthy§)-es(nethytnixy)- ixaaphthiatemol (89)10i48 gTHAS (rBBlyWas

Gt

s T ol < Bo DM S AR O g5 Ao
Cogledingn 'G%'@@"whlorq'i@fw Retiveetd@i40.84 Mlat 82 mm'kwasad@ﬂ@ The
mixtie \Aﬁé@ @m’éheéi r&Ohh fe?ffbbra‘ﬁ@é o\i@ﬁlpﬁﬁd Diitb8 Witk oREC, Hol r@lg a%( Qater

Naé tered ﬂg_{ﬂetrate was co tntr
(20gneard %'12 lRYEHY95 S’%Ptarett &&Be%}sd%}’ﬁ{:\f"a% Mg &t ?/?S?W
CHgClL (2 xT2iemLY. Uidhe opgebitiextrasta weteechbiniet! hoditvaghedtwitb ibrine, dried over
Na. '1%?@0%%5?&%811@2{8'@ (ﬁggen dﬁé@%ﬁﬁe crlfléi 3)6%%01(% y]ellow oil.
Thqude progiget wag ppdfiedpy flagh chrgngggremy ovgn Si0; witls heganes: tQAc
256})50 Jjﬂe 0. 19"? 792% f'r@m(télfgaloné%of cB%rpzuﬂ'dZ(_)Jz?s a:hg&t Qrom 0|l 1) NvR
(408 M, SR (3R oty B3 §H). Spistasin =S iFe. Hlap 7 s, 3H). 31
(s, 3HJ, b:28% foH) et.0%/(d) J§2(4‘ffhi {mb crxw%(da A= diteluo- 4.4 24) tHaphas (s,

o a solution o

1Hi1%3ri§§ yr %(I?'F%ﬂ het hyl oxy) phenyl ] net hyl } pent anoi ¢ aci d
Stepo7 3-((1 et bylgihy - e@(mamm»v)ﬂ Al(@eBQlicxy]rbetinyl]9xyhespheile d
na@ﬁ‘tﬁg% ?@/grlde (0.127 mL, 1.90 mol ) foll owed by one

The m xture was stirred at room
A Sleélﬁﬁ &bgtoenfemm@rbfpr@nﬁ (1 epiolethyArfd (nestindasy)- Bl (nestayigny)
me@M]&(y rfé@hmﬁxe ,and eﬁmm;a@wm bkbiic hES (oiwag Wesl mmol),
SSO I n o
Pdfﬂ%p)s 5 5y b 2 KRB G G M g Bk at 160 °C
for%xﬁuhl; eomms‘rbd;]rﬁ témbeﬁe‘.twg 16?] frivtturd was eﬁfauteadmthrmmrlz 50 mL).
. W 1 | C nd, t
E SoneBacs b eoBprdafboifed ik i, S B8 NBSKE iered, and
theviiltratte iya$ cancenlratestio givethaNa@Bprodyat s eyeltdw clndhe Rede product
wab 'pgttifreﬁt& ﬂﬁ?f?cl{'ﬂﬂ&tg&‘éﬁ@&/@r §®, Ut ReslahBs: E{d&gzﬁ)ﬁ ﬂglé% 033 g

crude Q uct was

(97hIr) eI A s sveloriessc v MR Al EPBR 5(181519 e '06 8 Hz,
GH?J.'ZVQ? (erl J268 HB1H), 306 § B8 td.4d @, mnmw(y;izleﬁa)osaa 6 (m, 2H),

Shio ke 9t 4@%%‘8%@%75 et 801 o) 907 Y- 6.
Stéﬂia 33¢1|)Metﬁyl§ﬁ1y()di (ndettrylOXy)- 2Hih‘en9H) naﬂhtﬁﬂenoli(zg)o (m
3-(}! }T\%ﬁtrﬂ_@et}?y%_é (nQegh;écg&) ilgl'lrg?}ﬁ%lgs&ng%&uo gso%‘én gEht Aéne(71) (0.42
g, LBY iBn@BvgslissaMpd ingliokang (8 mu). 4 M HL szIOXQ.FB 8 rBL)gan(adiged and
the]rl:-act%ngmxture was stirred at room temperature for 30 min. The mixture was diluted
with water (25 mL) and brine (25 mL) and extracted with EtOAc (3 x 50 mL). The combined
organic extracts were washed with brine, dried over Na,SOy, filtered, and the filirate was
concentrated to give the crude product as a light yellow oil. The crude product was purified
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Hz, J2 = 2.4 Hz, 1H), 7.98 (d, J = 8.8 Hz, 1H). Step
5:

WQ2B60083- ( 1- met hyl et hyl ) - 6- (et hyl oxy) - 1- napPCTrabm08021963
(69) To a solution of
3-(1-nethyl ethyl)-6-(nethyl gxy) -3, 4-di hydro-1(2/-/)-na
pht hal enone (68) (0.40 g, 1.83 nmml) in G242 (15 nl)
was added a solution of bromne (0.59 g, 3.68 nmol) in

by ﬁéé%@h?on{a%odiéahy omesm %ﬁNﬁ&aH@SSE@Wcr é@ﬂb t@bwé @Q;@g (98%) of the

erat ure over ni ght
IS SREFRHP L) BT R A M (BTG A S-St B ki 61
2.70MspHICNG .6 13, THQ)SQ@(E?BHIJSIOB (@,nra,cmamem@ﬁ 4ot hao EBLH), 7.32

-7 e el SR e A P RSP R AE  aih hp

(AR@): ndnma(ehlmet)ature and stirred for 1 h. 5 N HCI ( 1
sidfts, AR CHERG N RN Ber P oBbinaBAROGE
bew’ﬁﬂhﬁ{éﬁ(.éhd washed with brine, dried over Na2SO4,
ﬂJMe‘ir@/Iefﬂg/) -ty yE2- bﬁér@l—ﬁnmé%hﬁ (o@sagdﬂzm ngw)ewas
u ro o
nogad wit NaF R Slorad a7 asihihy gé'P%rBHV’Z&@ e REVE Pk 0 (01%)
of the deesngoua¥\(73§ 25a fight yellogi fuam 0! HIBMR (G0OMHEr ©DC): §1.20 (d, J =
tet h t
oL 58, 21580 R gbtt U, SOERE MBS, 7208 500 ¥
9.06H8 JHz 2.46H) 1HB7®B—(7sb"p(tm 25),7. 18 -87.26 ( m14|1) 7.81 @1J€§6HZ 2H),
7. 6\3":')7 o éan bl . 791('5') 12H)7 L%s((ﬁSI)erz 3%7‘(4\/1 Kz +1H), 7.08 (dd,
Ste_p 'g) ftlHtLl (25_2}:1)-(4 {@-@ﬁn%thylethyl) -6- (methylmSy) 2- ph@nyl 1- naphtflalenyl]
oxﬁmﬁé@ﬂpajrdﬂenaaten ydet hyl) - 6- (et hyl oxy) - 1- {[ (net hyl oxy

s TReiaendl ¢ ndtiehorBRps buaRb iR Ratrebice a4

1.1, mrolFasrinedtdd withsa hixiige biteekhylphcEbirorogcathte and oBuld igegiven45 9

(ssmfEHeQ@O‘B{)mg&dn%Q%ﬁ%Q}é'nS%rg)éL&W?oﬁ OS% %ﬁ@%ﬁ(t{@bMHz’SCP@b) 51.19
b HEOBHIAT A0 (1 4o 20 HrrBH), 28dsenialert 8 HieTh 3001% Stihd 22 (@
—Sf ) H&eﬂq)aé zwmlﬁm\ﬁi ahyreee,4quej DBGMz, 2 gﬂzb@qu ML 912 Hz, U =
R Thl gLt SOl ¢ 800 GEREl WET 4, 1),

7.70i (6, £B12EG12 1R LCNES(FEL) m/ZI487 (rgeEni.c extracts were
n
ST AP PRl R B ethonl)i2 Sferk P habie iy oy
th-‘md) 2puerengicatid (7Shs a yel l ow oi | . The crude product
VRSt ( 6'40% 897 Hn?o?)h/vé‘srl;raﬁmﬁéagﬁlﬁﬁw N@@ﬂrm $Hﬁ)%n&VE¥dH to give

exanes Et give 0.4
031362‘175?"’())9‘6‘5‘9 dile WWH%MM"%V%UOW.S@PH b'r"éMJﬁ %901 MHz, GDCls): 8
N\R (488 Htia1), elor!( é’?{n J £6.8 H321H)013.9% (5 38), 822 (6H) = 139 #9, 1H),

e R I AN s W
7.30. (fn, BH), 752 (¢, L= 46.61Fz, 1Y) 7.69 (s4 3H), ,691d¢))J = 81 612, {Hd), LCMS (ESI):
m/2 430 (i + 1)) -

Step 12: (2E)-3-(4-{[6-Hydroxy-3-(1-methylethyl)-2-phenyl-1-naphthalenyl]oxy} phenyl)-
2-propenoic acid (76)

The methyl ether (75) (0.15 g, 0.34 mmol) was treated with BBrs in CHClz to give the crude
product as a yellow viscous oil, which was purified by reverse phase preparation HPLC on
Agilent 1100 to afford 102 mg (70%) of the title compound (Z6) as a light yellow solid. mp
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Step 7: 3-(1
- Met hyl et hyl ) - 6- (et hyl oxy) - 1- {[ (et hyl oxy) net hyl ] oxy}
W0 2e0ploa2193 napht hal ene (7T) A seal ed tube cont BETURZP05/021963
2- br ono- 3- (1- net hyl et hyl ) - 6- (et hyl oxy) - 1- {[(methyl oxy
) met hyl ] oxy}napht hal ene (7(())3 (0.24 g, 0.71 ol ),
phenyl boronic acid (0.18 g, 1.41 mol ), Pd(PPh 3)4
(82 nmg, 0.07 mmuol), 2 M Na2C3 (5 nL) and DME (5 nl)

198"’5‘?9@&@%% i&or\r/lngg él?bl—?&g%‘f‘rs GopL g% fiz?ﬁﬁg‘é@s 3? J=68

ature, the act e
HZB‘U“ n@;?s (dr He 15rfdmi1t), &G4 (dod = 8\eeize 2id) AFBried! Jem2 WasreR-4 Hz,

1HW7I0R oF 1@n, 26l i 72 @VEL DALy, 7f1sl Lt BEEEh, ebéeh@ J =86 Hz,

filtrate was concentrated to |ve t he
21, 721 Rl 058 HorHD, £50ad Sanganih s s e B s vz 429
(M &) OITHIRMS (@D CalaRe LT, 0% 486 1 MSH@RQNESUNt 425c17425: 1 ) to
give 0.23 g (97% of conpound 7 as a colorless oil. 1H
NVR (400 MHz, CDCI3) :d 1.16 (d, J = 6.8 Hz, 6H),
Example 14485) , J 6.8 Hz, 1H), 3.06 (s, 3H), 3.93 (s,
3H), 4.71 (s, 2H) 7.08 -7.15 (m 2H), 7.30 - 7.40 (m
35|), 7.40 - 7.46 (m 2H), 7.52 (s, 1H, 8.01 (d, J =

1H). Step 8:
H | et hyl ) - 6- (et hyl oxy) - 2- phenyl - 1- napht hal eno
(72){:1

3 (1- Methyl @ 6- (et hyl oxy) - 1- {[ (et hyl oxy) net hyl ]
oxy} - 2 pheayp Napht hal ene (71) (0.42 g, 1.24 mol) was
di ssol di oxane (8 nL). 4 MHCl in dioxane (8 nlL)
was H&dded and eaction m xture was stirred at room
tenperature for 30 min. The mxture was diluted with

s flieth % Fiatn iy L Ifuictomthlpdibnfiohfbeetal 4.
Toaeptiriediselition ohmpihgl 4- mpihewsewlnatehﬁ@mao smmelkip yriding,@§ mL) at 0

-l sfoMytdd@E@tr“@&oﬁ@{HQ%bI’f(ﬂ'ﬁ&ﬂ‘uhﬁ/&l&' @ estle124 Hﬁﬁbl) The mixture
product as a light yellow oil, The crude product

waﬁ allqwegddey Wrnp HR ioRR rtmr@tg;eagﬁged@\t,@pmge@er\mq%for 2 h then
he&t8X anmois\@qﬁgr& 206didd &r LN with 3@ty (R3BL) thefmikio® wdstdx@acted

wﬂbﬁ@eggé X 5q)m§9 if%e C:am%e S@é@é@@m é/%e wafhgg 8!& ngel’ (55) ml), 10%
HOb (58 rhiz), watkh) (50 39 And brine3 tiied dveDBafSO,, filtkfed, a?thBe filtrate 1@&s

co%ﬁgtkg to %ﬁ%ge %@gg%@dyctgg %?yeﬂo ?_fgrh%rﬁbuf%?pmdugt s gourmed by
flamchrqmgtogrgmyg)vep&ge )elutq@{vgthma@mt i.rom)hexanegtt@ 30‘1(9 -EtOAc in
hefariek & §i é]\;le 3. h/@r&,fawo@t/cmb amﬁmmwag 2¥Mdrieds BNEMYNME (400 MHz,

- naphthal en oxy} benzal dehyde
OO N oy Pk BB BERARATHO RS- b AP P R oS
Hzl 1t(l7§b6g@ S8 gHz111l nmol ) was treated with NaH in DV
addi tign of 4-f| uorobenz ehyde to give
St?P éﬁ%?bﬁ%hwnﬁ -zf—fmetgyl%ﬁ%sﬁ?&ﬂ?( é—gf as a |ight
Toyeddgasscticalutionl ¢ vy (-4 6thibizy)-2€IEf@romethyl)spionytdoxyhbenzoate
( _@@75‘@ 26“576_%‘3”6 9&P§ﬁ§é&h04§ @2§mg‘goi) ég)(am hg3d:24 fmol),
diisopropylethylamine (1.41 mL, 8.02 mmol ) in DMF (10 ng at room temperature was
added 1-hexyne (0.55 mL, 4.60 mmol). The mixture was stirred at room temperature
overnight. Poured into saturated aqueous NH,CI (15 mL), the mixture was extracted with

EtOAc. The combined organic exiract was washed with water, brine, dried over Na;SO.,,

filtered, and the filtrate was concentrated to give the crude product as a dark brown oil. The
crude product was purified by flash chromatography over SiO; eluted with a gradient from
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9.0 Hz, J2 = 2.4 Hz, 1H), 7.08 - 7.13 (m 2H), 7.1 8 -
7.26 (m 4H), 7.61 (d, J = 8.6 Hz, 2H), 7.64 - 7.70

W@ 2006269185 9. 79 (s, 1H). LCMS (ESI): mz 397 ( MeT/H$2005/021963
Step 10: Et hyl
(2)-3-(4-{[3-(1-net hyl ethyl_) 6- (et hyl oxy) - 2- phenyl - 1-
napht hal enyl ] oxy} phenyl) - ropenoat e (74)
4-{[3-(1- Met hyl et hyI) 6- (rret hyl oxy) - 2- phenyl - 1- napht ha

nee B MR e SR s (ePr] B BB by
(400 Bz CDElp bWl 45 7(;2 K8831), ©45 + mé&8tlint 21, t6BpPAuiddm| 24), 2.48
@, ﬁ57 Q H \ 3Fé§' d g fs%gg 1&%&8’(42149 Js'\sﬁ?}z7 JCDQ'e?b\z 1Pl) 6.98 (d,
J= 259@2(15&&88(9 L=88&ia3H). 1H), 3.94 (s, 3H), 4 22 (q J
Step 3( 2Q1 Héxyn’%irl)yl) Bméthy-,a- Hus&n&ﬁylexyﬂanzlahbude @op4 (d, J =
A sgspéegsloﬁ 9(%\1 %dl %y@ roky}ar&mg?xyc%?o%ld? I(ﬂ 1%9_1)1 1 F%thglgl‘)_')( %THF (35
mL)Wvésﬁcddleleo 26iFC infa &Y idesacetbhifrile Bati O T6 this solutioB was kidded nBuli
" %ex%{ess{ %ﬁ(@_ Z%t%m‘ﬁétﬁ’fl T'X‘Epe(vﬁ%ﬁtﬁ?r rﬁg%%?weﬁé’ﬁ?ﬁq 1
dlSSQh@QhNﬁ@IUGWybe restipyl 218 rbexing1-g)-pfmethdoxy)epizehig (OS5 R-23

mm%?)tlr?f H|7€2 r@% \ﬁar%. éljdeé)slg@ MRL )m)&\ﬁfé \N%@QHHNJd't@ g/famt\ E;Eto]fo&‘n

tem@swatsa Ao ft'r@)i aésooae tﬁmaﬁ@fq ' Ver %h/ %r'?hfd Mﬁq YR 20d gigracted with
ethéHB x 50IKH) 3 he c@‘nlﬂmé’cgetlﬁéi extlact was Qakled vidii)brin&. i8d 06 NSO,
fll'[eiﬁ_(b an%ﬁlg gﬁr(agz V}\;Qf cpn%ergra ‘to % theg"rlfz@f% pgcgdélcf]ajsza:t}rgwﬁ o{EEThe
crud@prodist dablpyritibklpy fidsHBromatodrBphyravern$id1 with Bexangs: BOACHR 511) to
yue@ @42@7@5@ é% a‘l,géﬁ}gg .Egﬂ %ng}%ﬁ %@) l(/lﬁz j: §0.68 gt(ﬂi: 7.2
Hz,18H), 1.40 — 1.55 (m, 2H), 1.55 — 1 65 (m 2H), 2.39 (t, J = OHz H), 328(brs 3H),
3. 66 %)r s33|(1)43{3b§s 'EM B8NS éia BRihy)eb hylz) 11 @bggp/IJ o HARN H),
hal en 0 d (76 h t hyl
l(‘he/r- ?L")ZX{'%) EQNE\/(EE')GWZ ?nm saflr eat( ed) wi t (I: rETEEr 3y
Step: TH2{1 -Bekyn-gyiya- (Mw\mxmwu&bmanmﬂmweé (8

T

d|S$dl\f§k6|n OHF {(HemtL)i tGoeledd\mmerrdar( i@ path.oeazylinggmesiys qmswie (2Min
THE, %&'%r@% ?n?noé) \@% dgg% }_E"ﬂ'el rg&@éé v?&’s i %RWQE% ®n) que@ﬂ;ed with
satgraR@l qadeous NH,Chargl expractadHyvith BIO (R, 50 JnL-,\ gh@cqqzbmeg_q)rganlc
extPrcPRad J85ned Wiih Brice, 'd'ﬁed o\%r Nﬁé&d ﬁl’éred%é‘ﬂd thd fift8te-wab- c&ﬁcentrated
to érvegc@e E%Jde prwugt(a@ agffllovgpls Thp cglgie(}_%odugt Mﬁ@r@ecgﬁ);ﬁ%
chrémafdgraphy 6¢kr G0, clitd witVEragief fjom héxande2id 1684 BtOHp ml-hexanes to
o it s Bk B8, IR 4D e, o0
0.93 (t, J =7.3 Hz, 3H), 1.40 - 1.55 (m, 2H), 1.565 — 1.65 (m, 2H), 2.46 (t, J=7.2 Hz, 2H),
3.83 (s, 3H), 4.44 (s, 2H), 6.82 (dd, Ji= 8.8 Hz, J» = 2.7 Hz, 1H), 6.96 (d, J =2.5 Hz, 1H),
7.20 - 7.34 (m, 5H), 7.65 (d, J =8.7 Hz, 1H). LCMS (ESI): m/z 307 (M + H) *.

Step 5: 3-Butyl-6-(methyloxy)-2-phenyl-1-naphthalenol (81)

A solution of 1-[2-(1-hexyn-1-yl)-4-(methyloxy)phenyl]-2-phenylethanone (80) (0.37 g, 1.21
mmol) in toluene (1.5 mL) was added to a KHMDS solution in toluene (0.5 M, 2.90 mL, 1.45
mmol) at — 78 °C under nitrogen. Dry ice bath was removed, the mixture was stirred and

allowed to warm up to 0 °C, then heated at 80 °C for 1 h. Cooled in an ice bath, the mixture
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Step 1: Methyl
4- (et hyl oxy) -2-{[ (trifl uoronethyl)sul fonyl]oxy}benzoa

W 2006//021850 a stirred sol ution of methyl PCT/US2005/021963
4- met hoxysalicylate (2.0 g 10.8 mmol ) in pyridine (6
m) at 0 C was slowl y adde t|rl f 1 uor onet hanesul f oni c
anhydride (2.13 nL, 12.4 rmtg The m xture was
allonwed to warmup to roomterrperature stirred at

wak @OkEE Wﬁl’? b N H’éleanti %g(tra’)cté& Wlfhhﬁﬁbr h ?ﬁé @&nlﬂﬁeo‘l&h&gxyact Wﬁs

overnl . di | wat er
sgwi rWﬁsdr@QtOWﬁrcl‘ﬂ%ﬁowf'{t‘?f e@»taﬁé the(fiirate was ﬁ{f)cem‘ﬁ’ﬁ%d to give the
crugie pddoeichsairiife bR GIC tThe BRIWS pYdsiBerhs\Wutifted®ifRh 6}5rematography

ovio. fifthdsghes AT RHES iR o By A gl i0fe orSih S

NMD (108 MHZA COLI):@ ogis/g L3 ez @H), plodues (ms2H), 1.85 +dw0 (m, 2H),

2@#{,()@%@%@63 8% dg@t gﬁ@z? Hﬁggfdsed%?é{(rﬁlﬁg (s, 1H), 7.34 (d,
J 46K ERGE N 6AbOdEer A, A SReiEAR, £6) @r%g&’ 48, 8@42( ﬂimc%Ms
(ESD: ﬁ@g@pmd@? as a colorless oil. 1H NWVR (400 Mz,

Stg&s 4 Buyl-gg Imgy'i% p(g\egquzSa%h&@l@xv}?egiq_ﬁlehygegﬁ
3-Buiyl-6dnrethyioRy)Fzphehirl 1 -ndpheialedol (BB(DRE g, 0.82 mmol) was treated with

Narz-l u(\ %)Mlkefxﬁlowel%ub? az.'idl or¥ 6}94? 1?1%: q%)éxgaﬁ)a%%@eat%% %%827 T&2é/)‘o) of 82as a

degasse
ligat-yektrat dily | BXNNIR %OP[MItIz |CfDQlu)Iradh§t by 5 &8IHzoBH), ] 3Ry }.25 (m, 2H),

1, &eﬁg@%%ﬁ%i 1%3 %;ng>23 é@gngg bes'i’g(PPgé)r&%% 85 1R, =
9. 1dH¥ sop Ry dthyi B hid3 (M, Zﬂ 7 (dgJ g2l H).i 7wl SoNERS (o 3H),
7.88)7.84 (rh csnm 1. emeuatgwrlez 9a;cbd(§d1ﬂ; hewmes()qnﬁamw +H)*.

Stei Pk h&'da?%" Ll Rt ﬁ‘@f% guenpebiRenyaeg ey

propehChte((83) ML), the mi xture was extract ed with EtOAc.

. . . Cor
PR BL ABR R EEA AR A AR el P17 g7
mrglswasiiretent Witlt 2uidue gf tiethylphosehangacqiate 40¢ pBid4 to0iRd-RO 9
(Q%épé@%eodtlls-rcom Surfa( _ﬁ&easlféf O@F’f&feﬁlo%@oc‘lldpuﬁ 'I\fMF?{jLObWII—H aBlly): 50.77

romat o QF over radi en
(, Dbl 101 SOAT AT PR tibs GG P, 400 b5, gH). 2.50 -
2. dog(a%szfs gééts 8H) 2402 g;hy_bnow) 26, 16.211(H, NVRS 64201 M418.56 (d, J =8.8
iy, Tpaigad S8 o g o ik B, F0n 2 b é%z?-ﬁé;@?/q)‘%% Hz, 1H),
7.18.-8B2% n, BH) 7.53(BY =(16,9 341 H), 6,58 2s,(1dH), 7. 0014, 8=9.1Hdz, 15ip ECMS
E Qn/?% &\éH)I_HGQS(d J = 2.5 Hg, 1H) 788(d J 8.8
E?B tep? 3: 2-(1
Step BaZB1-H(E BRI (rsdenD dePhEn) -permaemloninbenyy-2-
pr@&dmgau%droxyl am ne hydrolchldorl de ( 101 1 g, 11.2
was C e t . n .
e astkiad a2 mamlvainbitee g (iR B THE dnl £TOM to aive
0. zuagmse%o df thé tifld campoana (8aFas afulhme sdlid. 22 NBIR(@00 MHZTGRC,): § 0.77
I a
. (=3 e AR PO - €§3 é}ﬁ)( '146‘ 1)%92%@@ { b 502 88 &5 2HY Sfba s,
3H))8.22 @; ¢ RIBIOHDK), S8 dat £8.6 FB) 2H)07.95 (dfl, J&= RBHZ, Jo =2.4 Hz,
1H), 7.08 — 7.15 (m, 2H), 7.16 (d, J = 2.4 Hz, 1H), 7.18 — 7.30 (m, 5H), 7.58 (s, 1H), 7.62 (d,
J =15.9 Hz, 1H), 7.69 (d, J = 9.2 Hz, 1H). LCMS (ESI): m/z 453 (M + H) *, m/z 451 (M - H)
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mmol) in THF (2 nL) was added slowly. The m xture was
allowed to warmup to roomtenperature and stirred at
w0 o@aioasperature for 3 h, quenched w th wat er PERUS2005/021963
extracted with ether (3 x 50 nL). The conbi ned et her
extract was washed wth bri&g, dried over Na2SO4,
filtered, and the filtrate s concentrated to give
the crude product as a brown oil. The crude product
st - L If h
o P LS oy SRR L REMA AR e I 2
P“Pl?egj'ﬁic?ﬁ%(&@oul 1H NMVR (400 Mz, CDCI3): d 0.92 (t, J

Me%hy?etaeri-g (03B, 0 33 ﬂﬁnol) vﬁas’iﬁea(el?ﬂlwﬂﬁ@Bra ith (ﬁéCl’ztolgn%'ihé Biude

%{gkt’ asa ﬁ%ﬂ& VIS%pug (S)I| vghlcl'bvy_ﬁs pL@Ql%by(ra}sergg &hasg péep%a‘tlog EE&C on
Agpterg 1 Hio to RHPrUESITY (B8%) 9f the Btlecarzpoundss) s Ple yallowbokid. Sn 128 —

@'z; ‘5-;1! he%@wﬁg%ﬁaombj 504 M 27 BhiztarySh §8 425 (m, 2H), 1.35
. 34

r?xﬁ%y? 8% ) Arrfy2q (d2J pHien\Hzed Hh AR, (B0F.6 212(2H), 6.96
(dd, a0+, 20 He, 1'F£§t‘}fWé h/w‘émbém( 788 hwlmp,h) By z;@g] de/—g6

e38) elf: Pty AL 44 e e LR sedvaae (4 ) m

43T MemH)deAta. Waichor BHH..d, 60.4H,0: G, 18.1870l, b.oBaFo@ddedrs.o3; H,
60'55he m xture was stirred at Cxlfor 3 h, guenched with

aturated aqueous NHACI and extracted with EtOQAc (2 X
50 nL). The conbi ned organi c extract was washed with
Ethbléets I(ggg ed over Na2SO4, filtered, and the filtrate
trated to give the crude product as a yell ow
0|I The crude product was purified by flash
cbromat ography over SiQ2 eluted with a gradient from

0 15% Et OAc in hexanes to give 0.37 g (80%
| e compound (80) as a colorless oil. 1H NWR

(400 M €L d 0.93 (t, J = 7.3 Hz, 3H), 1.40 -
1.55 (m_ 2H) 4 - 1.65 (m 2H), 2.46 (t, J = 7.2

Hz, 2 8y 3H), 4.44 (s, 2H), 6.82 (dd, Ji= 8.8
Hz, J2 1H), 6.96 (d, J = 2.5 Hz, 1H), 7.20 -

7.34 (m 5H) 7.65 (d, J = 87 Hz, 1H. LCVB (ESI):
mz 307 (M+ H +. Step 5:
Sf@BL&-Mbﬂng-pberlwnmaphtr&lqmé@) 1- napht hal enol (8JJ A

I H bg 'O(gl 4758 &&Jn%meth llylbenzene éo 456 mmol) were
)p eny Fdthanon 2 8’) 37
dlsgo'vep P)nh n t's(?nvm@we hw@mmer{cLﬁOWe\s!?dam k\%a%aqaﬁm/tﬁéowed
by 88ditidH FPd(FPH:R|(0ieNng, (4B rﬁmM) fh@r@a&l@n rdixté® vV&%Qie)atea&o reflux and

st Y eolBp R T ety (a0 Hd et GRS G 7s mb).

The kembihedittber extra@Ova€ washedlwith wabepbiire, diedeaver NaSBafflitered, and
thd mﬂm%{] Hoife at@oct'ogio\fe el %&oaud\laygbr@\mdolle)ﬁﬁ @th@ Broduct
w th ether. e W th

ned e er extract
wag puifiied by flagfichsgrartogiaptsyer Bi0: with BexangsiBtQAT5P:1 [te #Qii)do give
0. 235 (20N 6L nixBlr& 8 rh&hd oY Q-rﬁéae,n 8IpHENRI- wrp%béﬁh )i%e&fbalé%d methy!

2 RSO o prodicl s Rl Lod by phsffHE o ml)

at 978 eC Qa2 ad@ed LEBYR.0M indibpRae/AHFietHytbehtemas .80 inL, 6immol). Then
a solution of ‘mixture A’ (0.25 g, 0.96 mmol) in THF (10 mL) was added. The reaction
mixture was stirred at — 78 °C for 2 h, then allowed to warm up o room temperature and
stirred at room temperature for 1 h. The mixture was quenched with saturated aqueous
NH,CI and extracted with EtOAc. The combined organic extract was washed with brine,
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NVR (400 MHz, CDCI3) : d 0.75 (t, J = 7.3 Hz, 3H),

1.10 - 1.25 (m 2H), 1.35 - 1.50 (m 2H), 2.47 (t, J =
wQ@2@6m2182H), 3.92 (s, 3H), 5.15 (s, 1H), 7.05PcTU305/021963

(m 2H), 7.22 (s, 1H), 7.34 (d, J = 6.9 Hz, 2H), 7.40

- 7.50 (m 1H), 7.50 - 7.56_,{m 2H), 8. 8(d J =9.8

Hz, 1H). LCMs (ESI): mz 307 (M+ H +. Step 6:

4-{[ 3- Butyl 6- (rret hyl oxy) - 2- phenyl - 1- napht hal enyl ] oxy}

drle%edqvéﬁitl%al enoF %Jﬂd% %ﬂg%tle U@&h’bf&@?‘g@gl\% RO Yk pl%duct asa

was treated

broyn prh Rea-Fride pRAuat ¥Rs Byidigd gy flasdicRhtqnesogsaphy over SO, with
hexénéé E@A@Q@mz)ab drbyde ¢ 28] yaofpdundBs £2280ldHesSall. a5l NMR (400

o BB NSRS L0 R R G-

75QI(1I)1,,2H§ 553(d 2600 ) 1H2H).18 @, 94 8(3hiz, 3H)., L@\As&$lﬁm/3235 M+

8 6 H, 2H), 7.05 (dd, J1= 9.1 Hz, J2 = 2. 4 Hz, 1H),
7.08 - 7.13 (m 2H), 7.17 (d, J = 2.6 Hz, 7.18 -
Step. 2 9-[(IMeli)-2-phiernd-1- mpema(envl)gmbemamhvdﬁ = 9.1 Hz,

3 Me‘fﬁyi 2%hZ|%f| 4 Sraprthliendr P B, b: 48 ThrRolfas dted i N SO0

foll?\@d-t)y agi_d(tl,gn et siluieRanzgdehyde IRAKQ 129 _(7&(@ﬁ>yliheilﬂﬁ 8?mrecﬁlgp (87
as ﬁﬁ&lbﬂlé@éw}%&i&%{m I\lhmﬂ @bOe NBROBDEL): 8&)27 (s, 3#3 he T1 (d, T,]_S 8 Hz,

- X -1-Nn
oMl 2191 T 2GR0 T OS85 oo 7 Lk PR vy ke
1Hp 7reRX(H,ut ©8.61H 2m)e17f7ry| pHoespimedatesatHz, Ak 78BydiJ £ 82 Hz, 1H),

ggﬁ( qFQ @Mgwég@%,égg%wﬁ'%utI4(e)ocon'pound (83) as a

Ste(pts Eshyl (ZE)5-Eol(3-mefhy- 2-pheny: 1ztsap@malézw)ox»1lpéwdk2 =
prJé,e;,og{g(@ 1. 4o 1 50 (m 2H) 250 - 2.60 (m 2H),

4- [(fg\/lqh;d,g phf;;gl 1- @pg@aleayl)ogy]herga ewe (éﬂ; 1127m@gp {adamolj yas
tre&ed wit a mbadure oitrlétHylbhoﬂol'k)naneﬁ& and hABLG t¢ give 284 Mg T9286) of the

tltle(_cqréoognc;_@ _aﬁ’—ﬁ bol9r%§ vn(sgous ll l—?l}!g/%b&?@ Mw?) CDérg)?§ IQIZ(BQ (t, 9 =6.9

Hz13), 2.LEK& SHES122: (ad :zmaﬁt 2hY), 62H—|Xd = a%bng) 6.58 (d, J =8.8 Hz,
2H] %')103 ﬁ?é{\ i‘%’q ? efl—?' %é’&t 2= I?HWHH}MS(’: J=75 Hz,
ht 0X

d |
1Hb§t (dae—(l@o tﬁ) 86826 |7)81v(a Egﬁk‘fﬁ ? F)Ieaséh Cht =18 NY“Z 1H).

LCMPCDEHHO@QI@ @1 to give 0.24 g (86% of the title
St%lp(gg) {%ﬁ%—*\ﬂfﬁ.y p%hheyﬁgmgale%oxw h&WQPZ %nfnc acid (89)
Ett3tHsteri8s4 023 mg, (530 hmol) elp saganBied with 1 HONE@HT I FHF agd BI®H to give

90&}51 (7%% of tg éxﬁe {omd)oﬂgdi(_gas 2 ﬂ@te s}oﬂ mg 2%? _6ds - éb H ﬁMgz (400
MHZ7 CDB1of: 2. 28, 3H0), 6,82 (ctlJ =J16:0 122, 4HIS, 6 11(H) J = 381y, 2HR 730 — 7.16
(m(%jll) ?5'61— 73515(&2 %ﬁ& 7%’@')(%&22 &%:% 7;#916’ P13, Hzlmﬁ) 38069 J=
15@{!—22 A8 7801 (s, Ws‘t (dod = 85 700G J233 @ 3L chs Esy:
m/k 88131\71 31{)4 r{m&?ﬂ@w V8- Rysli Oaxte-aheny « dsnaphthed.8n¥, 5.39.

oX en
Found: X go 73; yH }5 08.

Example 16 (101)
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propenoi c acid (85) Methyl ether 84 (0.15 g, 0.33
mol) was treated with BBr3 in CH2Cl 2 to give the
weewdooysdduct as a yel l ow viscous oil, which MBUS2005/021963
purified by reverse phase preparati on HPLC on Agil ent
1100 to afford 95 ng (65% of the title conpound (85)
as pale yellow solid. npl 28 - 130 0C. 1H NMR (400
MHz, CH3OHd4) : d 0.74 (t, J = 7.3 Hz, 3H), 1.10 -
1525 (m 2H), 1.35 - 1.45 (m 2H), 2. 50 .60 (m 2H),
6125 (d, J = 16.1 Hz, 1H), 6.55 (d, J 86Hz 2H) ,
HOG. J1= 9.0 Hz, J2 = 2.0 Hz, H)708-718

(m 3 &8- .28 (m 3H), 7.33 (d, J = 8.6 H,
2H), 7.46 %8 Im 2H), 7.59 (d, J = 9.0 Hz, 1H).
LOVS (B8 /39 (M+ H) + mz 437 (M-

Anal . 9H26(4 0.4 H2O C, 78.15; H, 6 06
Fouh@’ ' 6.00. Exanple 15 (89) Step 1:

3- Met hyl L 2- phenyl J1- napht hal enol (86) Met hyl
Step-1h it dadlietinytoxywhenwl]-2-pgntanoas(9ghol ) and

%&B 81 3 We%&?o%ﬂ?yl bidnfide (I@etgﬁeﬁﬁ S And/}ﬁﬁbﬁyl@hl%ﬁaﬂ (ee8 g, P44

§) Dii sor) op | am ne ?‘P T%l
mmahdp Mﬁa@tha%m%'ahebzge B 9BYE an&M"FB dyet ag R hpigil- (Hepude
proguct Sag purimelby ﬂaé'mﬂ\rdSrﬁéw@raﬂfy cmev(&% eluv@avilheadradledt drom hexanes

to i\p% Mgaﬂ%{%wgr %/r a@ %g/t) 'of {%g?e‘% g mé’o@ﬁ& ;éi)% g?%rg lorless oil.

'H VR (@00riHzedDEk)h & 0.86Xt, Uact4 MaSH)\alsHed 1.8p (h, 2Adit 242 ( t J=72
il t I
Hz%k\g?%g% gsg SN AN tﬂe@ﬁﬁ"gg%?’% 885 gnh, ﬁ,@tﬁz (d, J=

ate to'give uct a r own
7.9d13, 1HThe crude product was purified by flash

éf"!@ﬁ}l@@{[?@ﬁ@thﬂ&ﬁ)pl% m&ﬁ\h}hgﬁérfntﬁiﬁ {9y OAc (50:1 to
Peigtson CIATRIPD 951 frwwﬁvb% Iopbrlasertargns oy Bad & 1 nmon v
ethVE(trh)dthy&l{/I)Zac(e}tdne (13)/20’@312!3 )Q:rbm&) jpriepeasehcy b diepddwxgamine and
e S (0] -
n8ij Soie Ha: el e SRL R R shtehpa i b loctn,
tenipeBunatwith3 0% Pdi0lupder Brigdrogers muoom toryield 3. 1&19%91% érom the ketone)

of t{ng tlgiscognrf)ogng MH?L):QIB&SI’E'F @QMWO@O}%@I@&%@ 5. @? (t J 7.0

was stirred

HZaiBFH)oW\.@@I (tt &=Vedr i, 8P, t1R5r-obR e ribRratQr 22848, H)i ? f"%d 2&5 (m,

1H§@<U@-t§17@@ﬁ A £74 @3, Hogg@mzhﬂrﬂm)mm qesnghesH), 7.18 (d,
h saturated aqueous N and extracted with Et OAc.
J"I'_'h HeohBi ned organi c extract was washed with

Std}y 3: rae{[ﬂ(madybxﬁphémﬁmhylrhekamedcude(s_a) the filtrate

Etlf\@??ste gr {ggff % as saé&ﬁfle‘&r\/@ﬂq (J‘@ EIQSEI% Tﬁ?-’ afld BIGIYMR give
2.76hy (09%) ofghamwcompeunca_@am yd'hIOW@)labelMEt @Q:MHEOCQ%)G $0.87 (t,

J %ﬁ@%k&bgs 1524@%&51)0?”{90?5& (ﬁp 18§ 2%5C0b 8 n$32$712 402,60
(m1Hy), 2.85 3@.75 (M, 38). B (S13H); 677%650 %ﬂs‘ﬁ*){%ﬂg &by 78 Bz 1H).
Step 4: 6-(Methyloxy)-3-propyl-3,4-dihydro-1(2H)-naphthalenone (93)

3-{[3-(Methyloxy)phenyl]methyl}hexanoic acid (92) (2.76 g, 11.7 mmol) was treated with
oxalyl chloride followed by AICI; in CH.Cl to give 2.10 g (82%) of compound 93 as a light
yellow solid. 'H NMR (400 MHz, CDCls): § 0.90 — 1.00 (m, 3H), 1.35— 1.50 (m, 4H), 2.10 -
2.35 (m, 2H), 2.60 — 2.75 (m, 2H), 2.90 — 3.00 (m, 1H), 3.85 (s, 3H), 6.65 - 6.70 (m, 1H),
6.82 (dd, Ji= 8.7 Hz, Jy = 1.4 Hz, 1H), 7.98 (d, J = 8.8 Hz, 1H). LCMS (ESI): m/z 219 (M +
H) *.
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7.58 (m 2H), 7.73 (d, J =7.9 Hz, 1H), 8.18 (d, J =
8.3 Hz, 1H). LCMs (ESI): nmlz 235 (M+ H +. Step 2:
wd 2406808t hyl - 2- phenyl - 1- napht hal enyl ) oxy] benzed Hek30d#021963
(87) 3-Methyl - 2- phenyl - 1- napht hal enol (86) (0.11 g,
0.48 mmol ) was treated vvitg NaH i n DMF fol | owed by
addi tion of 4-fluorobenzal ghyde to give 0.12 g (70%
of the title compound (87) as a col orI ess viscous oil.

steg 51 é\'H;FB.{‘é%Q d&P@-ﬁawﬂ r?ap%a( . 8.71 (d, J =
Tregtmguf O(fp (mg hyglo;yy)@ Ruppyl- §,|4)d|hyylrc:5ﬁ;|2-ll napjﬂhaley\er ég) (qu)
mmdl) @& bdmind f3licB<b bHDBlQiHng(_L'N Gavd 5:62 & b compotifd 94las dn off-white

ol et 1T -1 o e £ et Ao -

7.7 H2)2H5; L{ 4o (s( @-lmamb)(d; 1B, e J:lan&mu H)aVé)S;(dq ohey9.piranyl= 2.4
Hz’ﬁ}:‘ﬁ( ﬁ@aé §7 éﬁ nygl1 '1‘2 B)h%% ny ) o%ﬁ%&enza derﬂyggs M

-HYB87) ( 1 12 ng, 0.33 rmol) was treated with a mxture
Ste?% b BrGhbAelRIPRIGEN AR Weﬂﬁ%y}h%rﬁb?ﬂﬁaﬁlﬁﬁalﬁﬁe(gs_)
[ e conpound

2-B (jget@ﬂqu) %-I}qtrqqp(),:g p%@waﬁqgl (9 ép 2. 38 ngg}) W3, tregted with
chidborflethid medty) ether iR the(Sesedtd of dis@Rorytpthylaringind Hizp gREI0,66 9
(922 if]ibé gtlefoTpgu?(M% _g!?z_ﬁa Fg;',l %low%ﬁ ngW’ﬁ @g&&/@lz"ggg?)"'}m 03,
=73 Hg, 3H)}H2 651 H)75 (i, 218), 2184 (1) J = 777, 18z, 1Br), 3143) (s, 3H)539Q €5, 31), £.23 (s,
2H)7?g§(3("g 2, 1?-10)67315 &:YH;}H)g 3 781 é% Hz] 1H) 9/ ) (§|Z1H)]é'b3|_6d J=

9.1 Hz, B8i) e,j}CMS (ESI) m/z 361 (M+ Na) *, m/z 3 7 (M =

Stef::ﬂ s»?mém\e,%og(?{: Nggﬂ&i hyidx WI okypa-rphéhﬁlwbymayﬂtpaenq( 96)
Suwh'cﬂoyp'wgyégmﬁﬁ?'ag o nyfﬂrs‘ﬁu*é AR seT ! (09

(o.6B g/ 8. 990nrﬁ@) \ﬁn?r%ieengufbotdm dcid (09 gpBP6 mubl)(i8 Fie rueseacewli t e

Pd(%BE |b gﬁ’%%mg %s?%eoktabe 3t]1'5]0 %@@8\93@ QS Woog'?g t’ﬁ% dtle 9ompound

(96Pasa bli‘lorle%h-l):u H NRIR-(400 WBz,(GRCIYH) 0.7 (t2.0 7.4Hz6H], ﬁ14°5‘|-b 55 (m,

2H)72§§ R 738 A, %ﬁm L{lﬂ 3 33/(’&9§£|} a7l (520 4. 711:r|)(m 2H),

7.38-5. aaz(m BH), 7.39.-6244G tn, 3m>=8 a8 @ %Eg 813 1 Hl'lé@ﬂ% @sﬁ m’ﬁw M
81 (M+ H) + mz 379 (M- . Anal. Calc for

S A e e em“ya;? agjtap ™" ©

6- (Menhiﬂoﬂ)ﬁt{t(mlewwmhﬁwlldxy& -pRaerlyaBroropyl(&dithaBne26)9.66 0, 1.92

mn&q}?lvg}s @g e?iv té & I\é I?-{Cg 0 tﬂ&agé ]’asq'o&'h t%mg?‘at%qj; élv?6%4g;)u(§7%)’$f

corapalind197 gaadighthyeliay oitl e HOMNIE (400 MNidz, £DSHP- 69 (.. J The Hz, 3H),

146438 (m, 2H), 2.45 (t, J =7.7 Hz, 2H), 3.92 (s, 3H), 5.15 (s, 1H), 7.05 - 7.10 (m, 2H),

7.22 (s, 1H), 7.5 (d, J = 7.3 Hz, 2H), 7.42 ~ 7.48 (m, 1H), 7.49 - 7.56 (m, 2H), 8.08 (d, J =
9.5 Hz, 1H). LCMS (ESI): m/z293 (M + H) ¥, m/z291 (M—H) "

Step 9: 4-{[6-(Methyloxy)-2-phenyl-3-propyl-1-naphthalenyl]oxy}benzaldehyde (98)
6-(Methyloxy)-2-phenyl-3-propyl-1-naphthalenol (97) (0.54 g, 1.86 mmol) was ireated with
NaH in DMF followed by addition of 4-fluorobenzaldehyde to give 0.66 g (89%) of the title
compound (98) as a light yellow foam. 'H NMR (400 MHz, CDClg): 8 0.81 (t, J = 7.3 Hz, 3H),
1.40 - 1.55 (m, 2H), 2.53 (t, J = 7.7 Hz, 2H), 3.94 (s, 3H), 6.67 (d, J =8.7 Hz, 2H), 7.05 (dd,
Ji= 9.0 Hz, Jo = 2.5 Hz, 1H), 7.08 - 7.14 (m, 2H), 7.18 (d, J = 2.5 Hz, 1H), 7.19 - 7.25 (m,
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product was purified by flash chromat ography over Si Q2

eluted with a gradient from hexanes to 20% Et QAc in
wheooanedst o give 2.49 g (53% of the title conpOn82005/021963

(90) as a colorless oil. 1H NVR (400 MHz, CDCI3) : d

0.86 (t, J = 7.4 Hz, 3H), 6'50 1.65 (m 2H), 2.42

(t, J =7.2 Hz, 2H) 363(% 3.79 (s, 3H), 6.74

(d, J = 1.8 Hz, 675-685(m2H) 7.22 (d, J =

aHy 7382 6 tﬁff - Eoly M-8 8T SI): m/z 397 (M
? [3 (rreﬁw f# phenyl]rrezt hy Sé\no 'XIQfE I}’er?érsoﬁ ¥
H)ol efi nation of 1- [ 3- (et hyl oxy) phenyl] 2 pent anone

Step9@) E(rd (EE)3-(4-1(6- (Gnemw&ﬁy)dmmﬁnﬂtd:wopw—f haptithaleayiiaxy)
h % %ﬁ&% .9 Mol ) in the presence of
P %r?Vi)g@P{ﬂ'? 2098 &Ne and nBuLi gave the a, b-unsaturated
4-{i6gMethylowp)i Zepheniss-prapyl iraghtaaldnyilpxlioaealdeyde £98) (06MHY, 1.66
7 % I
o D g St b B B Fon s B SR PRO SRR 1Y
(91<%ir¢btﬁvarﬂtle eazmgouaé (99) 89 Gightyelovioiigcous gl NMFNM&@@OMZ CDCls): &
0. 8¢la0ﬁ)7 3 Hel 3@2581730(& Y J7 1' HZ; $hyH. 45 3'1')55 (Fh, 2R), blsp () y= 777 Bz, 2H),
3H), 40 4H) 0 - 2. 25 @( 3H)
3.93 (Q@H) 42225(5 {77 1% 2Hb 6é’d (d, &_1;@1 ﬁ&ﬂ-m 56 ¢, g §4Hz, 2H),
7.08K0d, J& QD HE O, =k.4HZ, M) HZ08 2114 (6, 49, 7.16 (B0 {213 H3HH), 7.19 -

725 O S AR G5 RSO oy YRR S T OMS (PO

m/E4eTyM eBi Br 9J. (3.12 g, 11.8 mmol) was saponifi ed

Stéﬁ 1‘1h (é'E)PJ (hQEHiMe@hﬂbJ@é-@%eﬁylg‘-debym YxSpl?ché F?h&ﬁg%ggf)-z-

Il
Prqnﬁﬂmcaﬁ(ﬁ@w d 0.87 (t, J = 6yg ng gH) 1.25 - 1.45
EtH néstéH@_) @7(1@ 1.5@mdl) Was s&;b‘d)n.lflea wih 1-N KaGH il THIF 2id) EtOH to give
0. sg g7(80° & t%t”le,ﬂo%,;bmd (g_g)gﬁts(athltg(sn?'%lg)w& (ﬂﬁ)ﬁﬁ@cﬁaﬁ 50.81
(t, B=( a1 BHRXAE--3-55 (e PH), 3,58 duhy7d7 Bz, 2H3H). 95 @p8it)h L8 td e
16%3—%%& %[5?@ ﬁl’Pté‘Xﬁ;Zxéﬂ g?tﬁé‘ ¥ ggtd&yiﬁﬁfﬁxé%? 1AL 7dos( 9?)14 (m,
2H}, g 1|6dvheb|— B¢ Hx OHB 7118 ~GHBINR 5Hb 7gw§ 124)1136% (¢ & 29tp- Qe 140,
7. %ppugd &31@3 L&Md @!P‘Cl)YﬁJ/A A8 ( Hﬁ* nﬂfhm {APE Mz,
Step 12 (4613 G- Hycropy-2-Phep: bt nahibaghipglpheni-3,
prépenofcticid @o8p (s, 3H), 6.65 - 6.70 (m 1H), 6.82 (dd,

Meilpﬂ etﬁﬁré@ é%%%; 0. %ﬁ mrrg!?) f@% %tgg ﬁ;ﬁﬁ E%gtln e}H_CISto%I\)é'%he crude
pra@iuBrasrenyefioVf mietdus Iod,wgk)mf@uzmmppq;d by reegiBR phﬂsg ptﬁpa(agqr) HPLC on
AgTé 24 (ﬁﬁl@taff&f 96 ing (66%) of the t!tle compound 101 ) as pale yellow solid. mp 120
%j é@ r_IO B ¥ napht ha{wl}%
- "€9 0 fiHzp Shirindol 3 O i) 57 0\ 3B GuE y 20)

2 928U i1y, @HE@M UGS oDJ@asmrqzif 1EpEEBUAd) 9d.7a&, M), 6.96 (dd, Ji= 9.0
Hz?sz; \é\ﬁ'ﬁtze @m '18'I7é1§ (M'V%é‘% E’% CB%' %4 cf'Jl e%l—igztzH) 7.48
—7.56 (m, 2H), 7.69 (d, J = 9.0 Hz, 1H). LCMS (ESI): m/z 425 (M + H) *, m/z 423 (M- H) ~.
Anal. Calc for CpgH2404 © 0.33H,0: C, 78.12; H, 5.78. Found: C, 77.97; H, 5.58.
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7.7 Hz, 2H), 3.90 (s, 3H), 6.06 (s, 1H), 7.00 (d, J =

2.4 Hz, 1H)17.08 (dd, J1= 9.1 Hz, J2 = 2.4 Hz, 1H),
wQ@ 2@086/00985 1H), 8.07 (d, J = 9.1 Hz, 1H). LCVMS PEBUY2005/021963

mz 295 (M+ H) +, nmlz 293 (M- H) - Step 6:

2- Br ono- 6- ( et hyl oxy) - 1-{[(n}et hyl oxy) net hyl ] oxy} - 3-pro

pyl napht hal ene (95) 7

2- Br ono- 6- ( et hyl oxy) - 3- propyl - 1- napht hal enol (94)

(0.62 g, 2.10 mml) was treated wi th chl oronet hyl

met hyl ether in the presence of diisopropylethylam ne

in THF to give 0.66 g (92% of the title conpound (95)

as a light yellow oil. 1H NWR (400 MHz, CDCI3): d 1.02

(t, J =7.3 H, 3H, 1.65 - 1.75 (m 2H), 2.84 (t, J =

7.7 Hz, 2H), 3.72 (s, 3H), 3.90 (s, 3H), 5.23 (s, 2H),

J2 =

Examiild 17¢@109) = 2.6 Hz, 1H), 7.12 (dd, J1= 9.3 Hz,
2.5 Hz, 1H), 7.38 (s, 1H), 8.03 (d, J:91Hz, 1H).
LCMS (ESI): mz 361 (M+ Na) +, mlz 337 (M- H) . Step
HOB- xy) - 1-{[ (et hyl oxy) met hyl | oxy} - 2- phenyl - 3- pr
opyl na aI ene (96) Suzuki coupling of
2- br ono-6- (Y Oxy) - 1- {[(mst hyl oxy) net hyl ] oxy} - 3-pro
pyl naphik £0.66 g, 1.93 mml) with phenyl

(O 49 g, 3.86 nnDI) in the presence of

VE using a seal ed tube at 160 OC gave
0.65 g (-100% /of the title conmpound (96) as a
colorless oil. 1H NWR (400 MHz, CDCI3): d 0.79 (t J =

Ste%,_‘b M%h%?’?%ﬂet%)&é&g%ﬁlﬁ %ﬁ,)m 39?@ ddate @'1)@
Cogpling of methg iy (methyBay)-2- {I(trﬂ@on(omethypgulfoqyl]gy} ber;zog@ (wﬁ 0 g, 3.18
mn?b'f)')wnth& r9§th§|%ent§rne-(o8788m|':'76 36khthol) L§MPPEPEBh),Cl/HrE G §akd\d.77 g

(9856)@ mgﬂuast;vs_ 28 p hiewy ol 3 HHNMR(A0Q MRz FR Rk BAGE (97768 Hz,
BHP 1(9%‘12*1 KEM 37(d,J= 64Hz 2H), 3.83 (s, 3H), 3.87 (s, 3H), 6.82 (dd, Ji=
0

ol Yok DAL TBB R M kot Bl Y P, g e me

24W\4MlnH4 M HCl in dioxane at roomterrperature to gi ve

Ste'%l\éq\( @881%%4&%‘?@8%%(3@@ 2 |LénﬂW 13@%&%{?&4 (o3
Trepfragnt of methy 4 (mettpiaxy)-2(44methyl-1- wniynﬂ 2) Wzoaz‘ﬂj.ﬂzg?ogﬁ g, 3.09
mn(o‘f WIt'f‘l"& mlxﬁrrél-éf N, - dlmé)hylh?drgﬁ/lamﬁe ﬂ@ir&dﬂonaé‘%nd ABW2 gé\fb 0.72 g

(85%)4;gth_e tijle Sé'nmﬂndﬂ%_) aga @gllolwg?ﬂ JH NI\@R @Og@dﬁgzléﬁblai élvé)z d,J=
6.6(HESbH), 10902~ RS (rk, MI—W 498 ¢, J 6B 8 BHY, 18l28 (b s, '3H), 3%9(pr 9 3H),

38?56%@?&1(%@{1{%' ) ég)ﬁz phepyl.338) 8Ryla, L naphLhahervhiPXL 5.6
Hz6tH)MROMS (©5Y) m& edMy H)3- pr opyl - 1- napht hal enol (97)
Sté ?%Lll\g('c\!' eg)hﬁ ‘Q‘fgﬂ%‘%}'ﬁ -125 ?‘ F\}uor o enzapa%ﬂeﬂy%nors/é'gﬂ)

N-Betbp- 4 biovsthide)-u4-methykT-pempuinbpansayidad1as) 169 {5 Fo2 mmo
wa¥ %&@Wﬂﬁ BEMzy b NB&RUrh 4RBridd i THERS,SS 0.7d gQoB2) ditthe title=

compound ( _Qtl) as a light yellow oil. 'H NMR (400 MHz, CDCls): 3 1.04 (d, J = 6.6 Hz, 6H),
1.85 — 2.00 (m, 1H), 2.35 (d, J = 6.6 Hz, 2H), 3.83 (s, 3H), 4.44 (s, 2H), 6.82 (dd, /1= 8.8 Hz,
J = 2.5 Hz, 1H), 6.98 (d, J =2.5 Hz, 1H), 7.19 — 7.25 (m, 3H), 7.26 — 7.32 (m, 2H), 7.65 (d, J
=8.8 Hz, 1H). LCMS (APCI): m/z 307 (M + H) .

Step 4: 6-(Methyloxy)-3-(2-methylpropyl)-2-phenyl-1-naphthalenol (105)
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1.40 - 1.55 (m 2H), 2.53 (t, J = 7.7 Hz, 2H)13.94 (s,
3H), 6.67 (d, J = 8.7 Hz12H), 7.05 (dd, J1= 9.0 Hz, J2
wE20650H8y 1H), 7.08- 7.14 (m 2H)17.18 (d, J BCRUS200021963

1H), 7.19 -7.25 (m3H), 7.58 - 7.64 (m 3H), 7.67 (d,
J =9.2H, 1H, 9.79 (s, 1H). LCVB (ESI): nfz 397 (M
+ H +. Step 10: Ethyl
(2)-3-(4-{[6- (nethyloxy) 2- phenyl - 3- propyl - 1- napht hal e

A SQMH O&X%\;EJ@S%!& %ég rrrﬂe%ﬁ)ﬂ?%%ﬁt r( ?gzﬁ)hefyl] -2-phenylethanone (104)

(0. 7-3rﬁaBW@W@hVI@'W}VMﬁW&t@de’mI@&WM@§ splgtigngn tpluene gpgive 0.66 g
h)weYiﬁ’eS &@F\@gj_& 3dy ﬁgh%éﬂwfv%cafs ol 'H NMR 3 (490 MHz, CDCL): 3

trleth honoacet at € and nBuLl
7@ o @Bﬂ 870 STptHInd o8 Gy =1 L o956 w5 15 (s
1HY 796 QUs100fd, 2HE H . TENR 1@6%3%'236@9@@)742017&88(% GH) 7.49=7.55

3 t - 1.55 (m
m 24, 45 63k p s ol T ol sy ” 41550
Ste.ﬂ: 5:4{[61(M¢1hyl®ky)) -3-@-r@hylpopyl)2-diengl- Hnapmhalgnmca@} (d, 3
7. 04 dd, J1= 9.2 HZ J 2 = 2.4 HZ 1
be“fag'seﬁyggw (7 16 (d, J = 2. 1H), v
6-(Methgoxyin3- (gmethyk)rgcyl)@dohegylﬂ rﬁphtjyaqqgol (195) (0. 66 5—,2 @nmgpﬂwas
trea&ecy \Qltf( IdaH 1}1 BMP idlioWd byl&dditioh GMBiGABKdnzald8fyde 4Edivd d74 g kB3%)

of tb%yf'%ﬂomoy%(_emsrﬁ/'r%&wlovz ogHe nffi NME §1990¢Hz L0k HaT € /=
6.8/Mg, b1ay Y Jsphemnyd ()m ZIH) rzrup(enxow 1344, gHY, BOAYs, BH)yd.67(@1 £ 8.8 Hz,

24} {854 P By v cp B0 B 50800, 481 7 o Pl AR P

1HG 3 8p iRt 8.6 0@) 2H)s 7 &7 (whidt=e2. 5 ki H), 2.7 (H) 4GMIES): m/z 411 (M
3) © d 0.81 (t, J =7.3 Hz, 3H), 1.45 - 1.55 (m

Step'i)- Ety) G- (41{35- ﬁéhév)ﬂ(z)@ (2j“ethglps>n¥i) 2- mwvi ’r?‘éé'%‘('éghvﬂ
oxﬁi;ﬁerajl)lzbvopeﬂlaate #o Hz, 1H), 7.08 - 7.14 (m 2H), 7.1

s 3 mBhir by B sl 074

g, 11?9 mmoGEs ¢raB¥et )with mfnzixtd @t (rl‘a!lthylpm)sphoncpﬂcgtamd(nﬁuu tp{give 0.82

%’é chglﬁe |tlg%2)m?odnﬁ ( p@ l;%%@;m.&oeys.whmﬁ i H% CDCy): 5

enyl openoi ¢ aci

0.7MHd, h&# 6.6tHzefH), 1001t 97115443 3HD. 1@@ el il & fe(é& g 7.1 Hz,
zHW3td5 (BE8, 4.5 %0721 i 291?1\6921t {@es £H sld%zpimde@s (@Y 58.8 Hz, 2H)

| ow vi'scous oi l was purif 386?% vgpse

7. K%eh-p?%b'ér*éh %ﬁHFlF;L"& oPe adilRdm 2Hh +5Fg B8 T
7.266@9BHRT .58 e L4 16.@HEe oy ouBH(s( 19)]Y.7a%d, plad %2 yleJ 1HHWLCMS (ESI):
/2%&1 - 120 - 122 0C. 1H NWR (400 MHz, CH3OH- ™) : d
i) 173 =7.4 Hz, 3H), 1.45 - 1.55 (m 2H), 2.52

Stép 7: (3E)=3-(A-{6- ethszllel)(v) %(zznewlprqovﬁ-&eh@vlﬂ-,nam alegyBoxy}

n-3- bi 696(dd J1= 9.0 Hz, J2 2.4 Hz,
ph%ﬁ) 9”1‘4;" °;£b1'd6a (718 727 (m 3k 7,34 (d,
Ethy! estey (30i£0.82py) 1 7O7mml) was saponlfled with 1 N'NaOH in THF and EtOH to
give 0.77 g (~100%) of the title compound (108) as an off-white foam. 'H NMR (400 MHz,

CDCly): 8 0.75 (d, J = 6.4 Hz, 6H), 1.60 — 1.70 (m, 1H), 2.46 (d, J =7.1 Hz, 2H), 3.93 (s, 3H),
6.22 (d, J = 15.9 Hz, 1H), 6.57 (d, J = 8.6 Hz, 2H), 7.04 (dd, J;= 9.2 Hz, J; = 2.2 Hz, 1H),
7.06 —7.14 (m, 2H), 7.16 (d, J =2.2 Hz, 1H), 7.18 - 7.25 (m, 5H), 7.54 (s, 1H), 7.63 (d, J =
16.0 Hz, 1H), 7.70 (d, J = 9.2 Hz, 1H). LCMS (ESI): m/z 4563 (M + H) *, m/z 451 (M~ H) .
Step 8: (2E)—3-(4-{[6-Hydroxy-3-(2-methylpropyl)-2-phenyl-1-naphthalenyl]oxy}
phenyl)-2-propenoic acid (109)
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- 7.56 (m 2H), 7.69 (d, J = 9.0 Hz, 1H. LCMs (ESI):

mz 425 (M+ H +, mz 423 (M- H) . Anal. Calc for
w@2@bladxds 0. 33H2O C, 78.12; H, 5.78. Found: B T/U%2005/021963

H 5.58.Step 1: Methyl

4- (et hyl oxy) - 2- (4- net hyl - 1-7Bentyn- 1-yl) benzoate

(102) Coupling of nethyl

4- (met hyl oxy)-2-{[ (trifl uoronethyl)sul fonyl]oxy}
MéﬂWﬂétﬂéﬂ@Oé 5)!5@ d33 Bhntbl) v kreBtedith BEW ik b:rgc DR the crude

36 mml usi ng Pd3 PPh

it e v+?°<gys(°@e~)a'°*b a %%ei%rge Blasg pmpamoehPLC on
Agildrt MR to4E6rdNIdzng BBGI) 3) the dticlcddfpoliad (_@Fa@aﬂ?e yéllow Bblld. mp 126

% SRR by e 7l g b T

2.484d, JA+1y.1 Hz, 99), 6@6 (J, .= 15.9 Helzi H) 16H5 (d7J/&B.4 Idz, 2H), 6.9 @d, J1_91
ESI _( tap,2:
Hz"@ zlk')—lzl 1-@’51% 51)6({1:5%0)%41; (nH)BHP: XZ 33(8?.1 Btz 2),7.47
(b A (3835 THo b 9.0 Het thp LOVS (ESly iz 458 (P )
m/frﬂ,éﬂ'siﬁ byf) ©Xapal. 205161‘6?%5!4%041 et R cl 7y b; I-b%rt?ao%ﬁnd C, 78.45;
76 g, 3 a mxture of N,
%Gi met hyI hydr oxyl am ne hydr ochI ori de and nBuLi gave
0.72 g (85% of the title compound (103) as a yellow
(400 MHz, CDCI3): d 1.02 (d, J = 6.6 Hz,
1.95 (m 1H), 2.28 (d, J = 6.6 Hz, 2H),
328(br s, 3H, 3.59 (br s, 3H), 3.80 (s, 3H), 6. 84
] , J2 = 2.5 Hz, 1H), 6.94 (d, J -= 2.6
8.6 Hz, 1H). LCMB (ESI): nlz 276

EX le

(@]
I

-(4-net hyl - 1- pentyn- 1-yl ) phenyl ] - 2-

g _d 2 g, 2. 62 mml) was treated vvlth
benzy magnesn umchloride in THF to give 0.73 g (919

of . t 1 a_l ellowoil. 1H

SRR "?‘%‘B %ﬂﬁe%%oxﬁ% (&‘ ?'“25‘2?“’?%* I‘E%—"é Hz, W6HI) . 1.85
Couplihg®® methyl 4-tipeth@oxgb2-([triflubramahyl)stdionyRidy}, beBz@8e (72) (0.80 g,
2. E%E"gumolgwﬁfg ?gpty% 78%@% 1@%01}1 I}SIn@P&PHﬁg}a_d 2arig C%l ga\)ézo 67 g
( ~1002g of commpnd 410 29-p bropn 4. (! MR (40@MgiztGDClg)f 0. gg@g 7.3 Hz,

A%M 56%‘4 4?4)71 éd)/L*r 7U)(m+2H)Sb@,P (=7 2Hz, 2H) 3. 83 3H) 3 87 (s,

Byl ) - 2- ;73 en1y

|6 ?21‘66)% §g? Hz rJ,b.nzngz ¥H)D 6.991d,’J =2. H), 7 88 AL 1H).
Stép £:2-(1rrbd gayi-0-9§)) N-hef il -Wp4-big (méth e ry)penZzamjide (lfﬁhyl ] 2-p
SRR D oo R bl 283 i v
a ryixuUEELolN, 6F dlmh@yhvdrbwlmn@bmqph(o:ude?n@@w gavgrq 58 @(7BeaNof the
tméé b@ﬁ@ﬁd%ﬂ a&k‘g% @42? I\Mﬂ_fl 305’9@\?&05 afj 59 9?%% (/‘L7 G Hz, 3H),
1.304) 1.58 (.34 s1.6@ ()1 ,705m7 2H); 3.41 {tHy = 7. Ky 2H ) 8. % (bff’( r?rﬁ By (br s,
3}4% @H) éb%(ddN%QasHZ ﬁéz(ﬁgngz ?SI) 6J€76 (ﬂ?gz‘éﬂﬁmw 27, J=

e oo oty 8 (4 TS 08

Stép 81 B (VEHdplyexy))-4snethyiatyptianyti2yhenglefiamong (2hapht h
2-(6}l-l-‘?e[yyjnl-@%}f}\l-methyl-N,4-bie(methyloxy)benzamide (111) (0.58 g, 2.00 mmol) was
treated with benzylmagnesium chloride in THF to give 0.57 g (89%) of the title compound
(112) as a light yellow oil. 'H NMR (400 MHz, CDCls): § 0.89 (t, J = 7.2 Hz, 3H), 1.30 — 1.50
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benzal dehyde (106)

6- ( Met hyl oxy) - 3- ( 2- net hyl propyl ) - 2- phenyl - 1- napht hal en
W@bR0o60@53s5 (0. 66 g, 2.16 nmol) was treated w t hPCEHES2005/021963

DMF foll owed by addition of 4-fluorobenzal dehyde to

give 0.74 g (83% of the ti%%e conpound (106) as a

light yellow foam 1H NMR (400 WMHz, CDCI3): d 0.75 (d,

J =6.8 Hz, 6H, 1.60 - 1.70 (m 1H), 2.47 (d, J =7.1
(m 'ﬂg 1261) 1?10%41 £19) 2% f J57§7H§@H)%83(§ 3H) "244 ?s"&H) 88@%01 Ji=
0415 1 233 5 MR, /2 B ) Ry b B 787 T N, 20,
7.6b1zq, J2H9.8 HE, ). LEMSIESI)Omk 342 ,(MLHY), &/zmg((m HH) . LCVS

Ste%’zE“S Gz(g'efﬁﬁ‘i’tyg’(p%/tymzw‘e“ "‘?“?’%"?Fe? a1|§?>py| ) - 2- phenyl -
A solutierpoft IHEH Ehgtyn-d-y) Aelvethyloxy) Qhwﬂ-@mewl@hqrmoélﬂ) (0.579,1.78
mnfbiyli %M{@Km reé&xa wgh é?q-fmié‘é/dhgifoﬁ Vibhiere Bflb%d a2lg pe@bbh

al’eny! ] benzal de (106

cormPaUR 43 a8 ok DA RCBUDAIL ¢ NI OB FHIRRE i b e He
3HNBUli- {2)5 @, \agy) O 82— 956 %%H 0.4} hej valr& gaBOSNS 364;057% (s,

1H8 770% -(7d12 é)n 2 Cous ﬂ-@,_ﬁf 3%H7§§NF§(% 2|9)J 743 7,_%)%}_&) 745057756
(m,-2H), §.08 (dyv/ -Zlild)O, Hi 1|41§5 (@S JESI): /A 324z(M 2H) 7, "8z 889 (M- H) "
e%:% '4- {gG é\éet%@bx 3 _p%ﬂé {Ehe Ea-'nasmé%le['nﬂlfax}\}ﬁen;gdgh%e (114)
6- (Mgthy&low B-pantyl- g-}qj\enw-1@1@phthalerm( _(_Iﬁ) (0Zg, 128 lrgnqlband - =
fluc%ol:%n'i@ldeﬂyh% waz héﬁed w?h égzddg‘m S at 70(5‘% l@%}ve% 44 &@O%K/gf the
tiﬂe(@\gmoun(p\,{i_ngla ng ye"pgv oif. 7I-SN (7}00 MHz CDCls): 6 0|;|)8 (t, J=6.8 Hz,
3H( a)m& {45 {nE Meidwk @5¥ﬁ1 ) gizmat Jﬂybr@rrwoyh) 3R89 e3My) 6.68 (d

thalen oxy} phen enai ¢
J ﬁf-i‘f’]gF 258t e? flohy 901522 g)241HZ$ Skt —Z/\g”s a%@?ﬁﬁ Gy =2.4
HzW H)n7.19 N7048@H, BR), THB aaw(lsho(gg ,BGH) t7067gu]\¢/u];e_ \%m Q?X,QWQ%1H).

t aun 1 as an o ite foam 1H

LCK’J%‘EF%%}Z&%%('&@% °d 0.75 (d, J = 6.4 Hz, 6H),
Step GEthyl 12E)B- (4nf1[6 mthvlzxyw pwtvlﬁ-memv!ﬂmphmabenvmm phenyl)-
Z&gpe,@as%(ﬁs)z J =15.9 Hz, 1H), 6.57 (d, J = 8.6

2 04 (d

4-{tp- (j:/heﬂ'(y )Z’H)enty(# Z%glepﬂ 1 r@phthglegyimy}bmﬁdeiwdfg@ {0. %459 1.02
mmdl) W&H}eat&i ath d BixtutdDf, tristh@shokphondasetadtéalt iyl tbiive 0487

(Q%Zof X%Tp LW% i&s a%’c 48 I%g/vswécous 2>|l m}‘ﬁ’ ch sol?ﬂ?ﬁe(i Ivbon hndh ing. 'H
NMR2}408 Mm ppmammmd& §. aleB’.iH)w 0 o} 125)m24k3h 6891t 4 =alpHz,

t.h 9 t
oA DT IS o A 0 o
(Aiokr CHRUEH)h 56 (o I8 .24, TR-dtoh=8d HE. yet PO TH), 7.08 ~
7. R OUS 7906l (g, Jb. sz\/\m) P46 LA BAnD¥HY, 8\8r(E8 & PY@S 8z, 1H), 7.57 (s,

P-P ' e?a(ﬁaf/ | %n1 I—'l_zle,)lTﬁ) LCMS (ESI): m/z 495 (M + H) ™.
Step 7: (2E)-3-(4-{[6-(Methyloxy)-3-pentyl-2-phenyl-1-naphthalenylloxy}phenyl)-2-
propenoic acid (116)
Ethyl ester (115) (0.48 g, 0.97 mmol) was saponified with 1 N NaOH in THF and EtOH to
give 0.42 g (93%) of the title compound (116) as a white solid. 'H NMR (400 MHz, CDCly): &
0.78 (t, J = 6.8 Hz, 3H), 1.10 - 1.25 (m, 4H), 1.40 — 1.55 (m, 2H), 2.53 (t, J = 7.8 Hz, 2H),
3.93 (s, 3H), 6.22 (d, J = 16.0 Hz, 1H), 6.58 (d, J = 8.8 Hz, 2H), 7.04 (dd, J;= 9.1 Hz, ), =24
Hz, 1H), 7.08 - 7.14 (m, 2H), 7.16 (d, J =2.4 Hz, 1H), 7.19 - 7.30 (m, 5H), 7.58 (s, 1H), 7.62

_LQ
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Agilent 1100 to afford 99 ng (68% of the title

conpound (109) as pale yellow solid np 126 - 128 0OC
wQakhosiR18:100 MHz, CH3OH Cz4) : d 0.72 (d, J = BPCBUb®N5/021963

6H), 1.55 - 1.65 (m 1H), 2. 47 (d, J =7.1 Hz, 2H),

6.26 (d, J = 15.9 Hz, 1H), 55 (d, J 8.8 Hz, 2H),

6.96 (dd, J1= 9.1 Hz, J2—824Hz 1H), 7.10 - 7.16

(m 3H), 717-727(m3H) 734(d J = 8.8 Hz,

(d, 5“2')15 81})4&;{ g, 693(5% C{éi%éﬁ%) L@:MSZ(JE%Q gm?z467j(§g# HyP ﬁm?z Adh (v —

H) ~ 437 (M- H Anal Calc for C29H2604 0.25 H2O C,

Steﬁ& @%) 3H4-[6- lﬁﬁiroﬁﬁﬂgdhtilpz-ﬁﬁ&aﬁﬁ;ndﬂhtﬂiléiﬁl)o@!ﬁlﬁﬂy@-ﬂﬁ
I')' th eptyn

propg ‘3'°2°'?n({ 17y | oxy) benzoate (110) Coupling of methyl

Methy|(ethestr (116D {0y )5 & -0{F2(rbmolf Wasdtreztet WitH BByl inf @iuCll-togiyd the crude

rolftaginhorti tinduramdiiosi e IR

Agilenti(J@dgo effore asmsa Bk thectisle aomp@m (#lQ) as @mmwﬁ'wﬁwd mp
11d\&¥13 DG4 r@r&m@d@ nﬁ)—n?%r@bH &80777} b|16 @hﬁ 3&% = 12098,

4H)2H)35 1;)08@ ?@ 2§ﬁ)<t Js 7887H% @ $45 (de/ 826 Pdﬂf 15y & 55% 4588
Hz,D81)%.95 (ddHE= 90Hhiz, JO= 92 Hl1H)) 7082. 7715Hzn 391;1)7 177 B97 (nd, 3H),

7.33 WB )J ‘Lé:%g? ﬁ) 7l\f§él 2152 ((’He%*ﬁ?ﬂ gg@f E{enz a (’e_’ ) [{ H%S (ES): m/z 451

(M Feat Amait Calt forslabHsh0,2-0J5 Hite ®, yB.84; H, 6.29. Found: C, 78.80; H, 6.14.
-yl )-4-(nethyl oxy) benzoate (110) (0.67 g, 2.57 nmol)
wth a mxture of N, O dinethyl hydroxyl am ne

Exanple 486129 i de and nBuLi gave 0.58 g (78% of the title
conmpound (111} as a yellow oil. 1H NWVR (300 MHz, CDCI
32) d 0.93 (t, J =7.0 Hz, 3H), 1.30 - 1.50 (m 4H,

60 - 1.70 (m 2H), 2.41 (t, J = 7.1 Hz, 2H), 3.31
HO , , 3.64 (br s, 3H), 3.83 (s, 3H), 6.86 (dd,
J1= 8. J2 =2.5 Hz, 1H), 6.96 (d, J = 2.6 Hz,
1H, 7. d, 8.6 Hz, 1H). LCMB (ESI): mz 290 (M

+ H +. _-Step 3 [2-(1-Heptyn-1
-yl )-4 | oxy) phenyl ] - 2- phenyl et hanone (112) 2-(1

- Hep L/crget hyl
L/, 4- bi s(rret hyl oxy) benzam de (UD (0.58 g, 2.00 nmol)
{ L THF t
Stéﬁ?ﬁ gd :@ﬁlﬁ&jor?h @(Pﬁﬂﬁifhe e g&gﬂ%ﬂn@hé% g) A ao |
Covm@apf ?meﬁwtzﬁnlzyl broppigg\ia-5 % 82! 15t 4! gyry} ghioride

(1 Q6 - 18.22mirl) in3dNE with BA(PPh).GiD&md Zrigdve tHe G0Gde pridutdag ajorown oil.
Th% de 8rogﬁct§4v§a puaffdz)g%lgsr]_&hrorﬁ%m_rgar%? v&éSuOg g@th hé ag‘% EESZ:AC
(2031):to givd 1142 g (38%) of Theltitle compourgl (118) ag H)colo¢e3§7glass -}nngOh(jm H
N%i’?_aboo KAI—?zSCbgia&é 23\918 §¢§'&n 21-@92 ed—% (E3H): 3.6 %, BALL 3,
3HE 5(10et By Gy B. zﬁem yFJzarpb:héhw Bﬁ(ﬁ‘éph’f Baifendi= 24115 1A,
7. 2%5{{ UUEP@HQfﬂ—ib [ 2- ( 1 -heptyn-1
Stﬂo 3 1Etl7g o Y e ety e e AR E Rartobts ¢ 16 °7
Peterson olefination of 5,5,5-trifluoro-1-[3-(methyloxy)phenyl]-2-pentanone (118) (1.75 g,
7.11 mmol) with ethyl (trimethylsilyl) acetate (2.30 g, 14.2 mmol) in the presence of
dicyclohexylamine and nBuLi gave the o, B-unsaturated ester, which was purified and
hydrogenated at room temperature with 10% Pd/C under a hydrogen balloon to yield 1 759
(78% from the ketone) of the title compound (119) as a colorless oil. 'H NMR (400 MHz,
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nmmol) in toluene was treated with a KHVDS solution in
toluene to give 0.42 g (74% of conpound 13 as a light
whe@so248scous oil . 1H NVR (400 MHz, CDCl 3) : BCDUSB05/021963
(t, J =6.9 H, 3H, 1.10 - 1.25 (m 4H) 1 1.35 - 1.50
(m 2H), 2.47 (t, J =7.9 Hz, 2H), 3.93 (s, 3H), 5.16
(s, 1H), 7.06 - 7.12 (m 2I—|53217 23 (s, 1H), 7.32 -
7.38 (m 2H), 7.43 - 7.49 (m 1H), 7.50 - 7.56 (m

D%}%S 18249&1 d‘é%é—l %%01%;"'21 esé'('r'rQ zg}% {ES )i, M % 8215 60
2Hy, 3(79gs (Wt Ayl @xy)=732 Iﬂemlam-paéayh 1H)n@pht Baodmy 2HDZPO (,

Jéﬁ@nzadﬁjehyde (114)
ent henyl napht hal enol

Net | 13
Sf%; g\ ﬂf%)f%r)g 1‘?9%’61!9*!)%“??!!15?%6\9”19&?6@&?6 aé@ :
EtHve@dgaq_)l(Emtg %@nm» WE s onﬁ@wﬁm INOINAIDN &1 ﬂ—l#lénogEtOH to
o3t Sl S TRRABD 5y AR S
1.68H)1. 2;0 (in, 261),-2.06. 2540 (m, 3HH) 2. 551—4001m524)((j&80 25BH), 3 - 4.Y4 (m,

3H), 6.68 J = 8.6 Hz,

1Hp 74" %‘Eﬁ&*‘mi‘gﬂgf‘ﬁ%‘* ‘= 2.4 I(—|z 1H), 7.08 -
Step 64(I\I(th$vl%o -3-(3.3B-giflugropropyl)ss, %dmxdrorH)ZH) uanmhalem@a__)
6 G(Em' nff\’abl)or:a ﬁS-@rﬁe’th lgxy%e('n me@l@}heéngz akid é12b& 5"578 mmol) was

tre%te gtﬂp]%alyl ghlorlde followed by A Cl; in CH20l2 to gtve 1.07 ¢ (73 of the tltle
corﬁﬁauna {121 &6 Pale yEIloMYdonk Y H rﬁmaqmez GIvEK)Ys 1.65 napist(habe),

2 R A B P2 oG IR S8 Sbior 1. Ras i AL 67D Poky 24

Hz}ﬂ'énﬁaﬂ w]yéeswz.,@g =20k ¥z 1), 719908, s#a8l8)Hapal). t kNS ¢B!): m/z
+m xture of triethyl phosphonoacetate and nBulLi

%e 0. 48 (95% of con;glﬂJ und VI5 as a light yellow
Stﬁn% @mﬁ(mmwl@ﬁv (3, 23-tiiforopyony¥-i naghthglene HI1RRR

TrdaftRéht WHE- m@% )- 3 (3 Q SanKJ%rc(oPop §-33- cﬁhﬁlrd"i(zl—&hﬂphtrklelﬁne (121)
(0. %Qr? %ﬂnmgr%vgh {omn:uje folloyvegl WB{Q'%W%H)%"? g g#ﬁé‘% 30@2

tetfapne)Jof thettitle cobhpouttd)(122).a8 h wiHite sdlid= 'EIINMR HOO MHtD, CDBIRG 2.40 -
25&1‘2&1 %q’ 3%5 836( 259&35)%?4 h;j% or;‘](l 1|-§d710%¥d2J %,J?ZH% 1@ 7.12
(dd7 J&=.1 HZ, 5 Ltz,5H), 7.20 631H)d8.10 (d JER- 1L HEl H)lh&MSXESU m/z
34,4 3Hy') 770 (d, 3 = 9.1 Fz, 1H. LOVS (ESI): nfz 495

St%Pz%)l %mom ?-[('Beﬁzw@?(mﬂ “Sipsthyloxermefviioxghis,p.34ugsaproay!)
naphthhieAs yj23penyl ) - 2- propenoi c aC| d (116) Ethyl ester
FGCwtn BRETR I R T
wasg tregied wilh Clld®netiy! raetwlictrer mdhe presdride Kk RisPAOOyI¢ihamine in THF
%% 3%9 A%Op) c%gge(tgle c&g lﬁng _’%—% %'é))lorléssjoq *H NN@SA}Q)@MHZ
COEIy3 3.40 - 365 (ME21D23.081 - 3yo:<m13Hn o) 3 pﬁy 5% (583H)el5-23 (s=2H),
7.03-(8, Hz2.642) 11y 7908 (§8d\= J3 Rz 95 L 38z Ni#)7.43 6, 1H), 8.03 (d, J = 9.3
Hz, 1H).
Step 7: 6-(Methyloxy)-1-{[(methyloxy)methyl]oxy}-2-phenyl-3-(3,3,3-
trifluoropropyl)naphthalene (124)
Suzuki coupling of 2-bromo-6-(methyloxy)-1-{[(methyloxy)methylloxy}-3-(3,3,3-
trifluoropropyl) naphthalene (123) (0.42 g, 1.07 mmol) with phenyl boronic acid (0.27 g, 2.14
mmol) in the presence of Pd(PPhg), in DME using a sealed tube at 160 °C gave 0.40 g
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Hz, 1H), 7.08 - 7.1 4 (m 2H), 7.1 6 (d, J = 2.4 Hz,

1H, 7.1 9 - 7.30 (m 5H), 7.58 (s, 1H, 7.62(d, J =
wazeog/obmass 1H), 7.69 (d, J = 9.2 Hz, 1H). LCVS BEBUH2005/021963

mz 467 (M+ H) +, nmz 465(M-H)-. Step 8:

(2)-3-{4-[ (6-Hydroxy- 3-pent gé 2- phenyl -1

- napht hal enyl ) oxy] phenyl } - propenoic acid (117)
Met hyl ether 116) (0.15 g, 0.32 nmmol) was treated with

(97%‘ ?’the Qltlg.c_?r%o\%ﬂa gﬁb ¥€a %QgrleT%r égeg—gv(l@ﬂj&?os@ﬁz X309 2.05 -
225 (1 2h)a? BON2BPUT, 20, 340 [ AH). 6 361 of Tolec2 07 48 (, 54935 Hz,

tit It | L '
R s U e 4 kgl v s o

J—@Ha H6. 8 He, 3H), 1. 05 - 1.20 (m 4H), 1.35-1 .50
Stelpra: SEIM)ethyi’o)(y{l-z(menﬂl-a-‘-(ﬂs,:ﬁtrlﬂlwré})‘rbpylﬁ1-35pl6tﬁaleﬂoF(j_ﬂ_Q- 0

o- (&bl - fpehyaympuris % png W St oopmbinap Bl (120
(0.84H),,1.0B.r@Bol] was treate@wih Hiv| HQIH) dioang@t rooth BMperafur@td)give 0.35 ¢
oty b i g 38 S5 i - 2o
(m2HR.7EF0 80 (M,EH) 7BIBG; 3), 581 {1 THETS (4 J = 2.4 Hz, TH), 7.12 (dd, Ji=
9. 15Hz5d 5 S'l—le way, @2@@ 3 wmlpxgmenw ]74% neazt(ﬁn@nﬁ 53

i
e TR B WL T U G

Steba 2-{[7SthyIoxyYeEpivariyhia-Baid, BG)REbdpand-Ephtateny ey}
ber‘?{a\‘&?\ L Adl t as a brown oil. The crude product was
' flash chromat ography over SiQ2 with

6-(Metorines-2mheny-3¢ (33;3tiflyasoy Pyl - 1indpbithglep8g135) ¢8.3% hel -2 mmel)
wa§ 95&39&1@!% Nad& Dl)@ﬁE fé}loﬁ/@é Q%Jamn%lf @?lﬁor’obé?ﬁaﬁ@llm)}d@ 1o 61(7!9 b'?&@g
71%/7}]of Q‘qq)tltle gorB@u(ng ( ms a lighg gellow visgpys oilg HQG\IMR 640@5\AI—dqfnCDCI3) 3
2. 1@)H)zz 1, 8Hf,@.801- Z9d (R, 2B, 3. ézH)s, 19), 887 (d1d.= sléHB HyHz0712.14

mgf b1 owr%wz éfﬁ{éﬁ% né@ﬂwo%y?éﬁ%ﬁ?’fsﬁ : 55 %ﬂsfém%

Hzt £H)( 9.8@]3 PE. erG\®) (E8 1) Fri/nea i (v B *.

A i a1 e
naphthalgoylisuyinhepyl)-2prepenaatq 1280 g, 14.2 nmol) in the

4- {Et(%ﬁﬂibﬁy )i prQa'n9ly31tﬁ’i‘@-ﬁmbé\ﬂbn@ﬁylﬁﬂﬁaﬁ%ény@@&?bédﬁ&ld&ayde (126)

unsat ura

O %o 0unEPbEeaToRELHY S AR BIPFPRe Pt i aBpii
givepdaegessbal thetite domppuel (d24). 28% @lofé896il ' dNMR ¢10R&iHm EPCls):

he 1]t o) u 9),.a or | I _
s g SO0 i e Ao -
7.11HZ£ BHY, $,222H) J = 25.001z; 1t), 855 (dyy/ =54 Hz,2H)57.06 2789 (fngH), 7.17 (d

- + N 6

J—?ﬂigzeﬂkﬂ% ’é_f 7%5'2;4 §H)17§8Qc? J = 15;3 iz 2|I-Q|Z7 582d§') 1 ﬁQéd J=9.2
HzppH). 1}:;;\/13 ESBpma: 521 (M +H) *.
Stép B1: G2 F)ra- (f;L (rﬂetﬁylb&ﬁ 2 pRSn)-B-0a 3 B A bproply )y Hidpetananyl]
oxy}p enﬂ) & ~propenoic acid (128)
Ethyl ester (127) (0.34 g, 0.65 mmol) was saponified with 1 N NaOH in THF and EtOH to
give 0.28 g (88%) of the title compound (128) as a white solid. 'H NMR (400 MHz, CDCls): 8
2,10 — 2.25 (m, 2H), 2.80 — 2.90 (m, 2H), 3.94 (s, 3H), 6.22 (d, J = 15.9 Hz, 1H), 6.57 (d, J =
8.6 Hz, 2H), 7.06 — 7.14 (m, 3H), 7.17 (d, J = 2.4 Hz, 1H), 7.22 — 7.30 (m, 5H), 7.59 (s, 1H),
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Et hyl ester (V19) ( 1 .75 g, 5.50 mmol) was saponified
wth 1 NNaOH in THF and EtOH to give 1.56 g (98% of

w0 b@etdziB® conpound (120) as a yellow oil. 1H MVRUS2008021963
MHz, CDCI3) : d 1.60 - 1.70 (m 2H), 2.05 - 2.40 (m
5H), 2.55 - 2.70 (m 2H), 3,80 (s, 3H), 6.70 - 6.74
(m 1H), 6.74 - 6.80 (m 2I—ﬁ4, 7.21 (t, J = 7.9 Hz,

1H). Step 4: _ _
7.6% l\/%gfg%ﬁt %mmﬁg%_ﬁwg hHPTIRRAS R e Ao A O 491

(MeHg.-6-Tri f 1 uor o- 3- {[ 3- ( net hyl oxy) phenyl ] net hyl } hexanoi
iogh- ) _Bher1-393 8P Sevhat-@sbhithdidn
ST A B R N R A A
°xy$§'fff&b'z(9"§%"‘3? af'Hé‘—fi’Sﬁ e conpound (121) as pal e
Metigl eittean(E28) (05 g I MR 6N @8s kédted GRABEY) in ClahCL G Give the cTisle
proéﬁ% 83 Bpagg%jg;c(o%s bii, &éh?b% g&ag]énu?@d bgirﬁ\ﬁé%e' %s%@re&%ﬂa’g@ lZLC on
Agilept 1100 affprg 7 nad67%net e e rpmpaynd=£129) 8s pyight yeljow soliggmp
1160120+~ 'A-NMkiga00NMIz, OHAB- 4,82 )15 18,30 @Y, 3H(,M.80 +2.90 (m, 2H),

St 5:
6.2 (chl 15347 ATy S = §.5(, 8HB 7001 (#% oo SRFB 23 Hraih
7.16 haloenw, 31y 22 —T7r.38fiTen, 7084 (d, J = 8.8 Hz, 2H), 7.52 (d, J = 15.9 Hz, 1H),

Al Y Y) =363 337t or | ) o 4-.d)-hyAr o
750 By Phd Rt 2Rate o oM AR s b on
Andir Gafc e CgH.| oG e 02§ HIBILL | 69.63HB CANAQ avaing: @, 8953 8296 .r om

tetralone) of the title conpound (122) as a white
solid. 1H NWR (400 MHz, CDCI3) : d 2.40 - 2.55 (m
2H), 3.05 - 3.10 (m 2H), 3.91 (s, 3H), 6.06 (s, 1H),
7.02 (d, J = 2.5 Hz, 1H), 7.12 (dd, J1= 9.1 Hz, J2 =
2.5 Hz, 1H), 7.20 (s, 1H), 8.10 (d, J = 9.1 Hz, 1H).
LCMS (ESI): mz 347 (M- H) - . Step 6:
Examfle 20914 ( met hyl oxy) - 1
-{[ (et hyl oxy) net hyl ] oxy}-3-(3,3,3-trif [uoropropyl)
napht hal ene (123)
Brorm-6-(methy| oxy)-3-(3,3,3-trifluoropropyi)-1
aph nol (122) (0.47 g, 1.35 nmol) was treated
onet hy| nmethyl ether in the presence of
‘ ine in THF to give 0.42 g (80% of
t he it el (123) as a colorless oil. 1H NWR
d 2.40 - 2.55 (m 2H), 3.10 - 3.20
. ,~3H), 3.91 (s, 3H), 5.23 (s, 2H),
7.04 (d, J = 2.6 Hz, 1H), 7.16 (dd, J1= 9.3 Hz, J2 =
Ste%t £ 1H2-Fludid-3-(hedidyl g6y pHieryil-28pehdariohe (180 9.3 Hz, 1H).

e ; . :
Cop TRl 1 e PSRV ITEI 88 By FSSu) Bt g, 160
g, 1535 @mot)in PMEovitiitdipRis)-0kphd Babaveth¢ ¢rdy podudiies a yellow oil. The

\ fouri i with a gradient from
oG st e oo e BT
hexaings to 15% EtOAc in hexanes to give 1.83 g (56%) of cCompound 130 as a colorless oil.
'H NMR (400 MHz, CDClg): 8 0.87 (t, J = 7.3 Hz, 3H), 1.55 — 1.65 (m, 2H), 2.43 (t, J=7.3
Hz, 2H), 3.62 (s, 2H), 3.87 (s, 3H), 6.67 — 6.73 (m, 1H), 6.78 (dd, J;= 8.2 Hz, J, = 2.0 Hz,
1H), 7.01 (dd, Ji= 11.8 Hz, J; = 8.2 Hz, 1H). LOMS (ESI): m/z 211 (M+ H) "

Step 2: Ethyl 3-{[4-fluoro-3-(methyloxy)phenyl]methyl}hexanoate (131)
Peterson olefination of 1-{4-fluoro-3-(methyloxy)phenyl]-2-pentanone (130) (1.83 g, 8.70

mmol) with ethyl (trimethylsilyl) acetate (2.82 g, 17.4 mmol) in the presence of
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trif luoropropyl) naphthal ene (123) (0.42 g, 1.07
mmol ) with phenyl boronic acid (0.27 g, 2.14 mmol) in

wo b@sporasence of Pd(PPh3)4 in DVE using a seal BAT/U81965/021963
at 160 OC gave 0.40 g(97% of the title conpound (124)
as a colorless oil. 1H NWR (300 Mz, CDCI3) : d 2.05 -
2.25 (m 2H), 2.80 - 2.90 ( 2H), 3.10 (s, 3H) 3.96
(s, 3H), 4.76 (s, 2H), 7.14 (d, J = 2.5 Hz, 7.19

dlcygtﬁjoi.\jxyun}l gir]r #gu%éé/e%%és 6g¥l(lra9]ah%atec? B&% MZHZh ?lés E)Ef'gl § pr%
hydgegenatet pi r@sayl)telngh@rwwltrewf/aP@/Cwnﬂen & hygleagep beltppn)io meld£p1 49
(87%%1\ @ﬁ@{eto(\é )cor{n und 131 as a colorless 0|I H NMR (40% MHz, CDClQ) 8

058, 4=y s, oY apw m7 U5 1 b4y 41, 480 226 (3o

2. 4m|5)g WRSHS, @%L@GBMM R 31\4 13H)N4. dg (R BHz 2BN8.64 — 370
UL o i R e ek W

LCMSQSSI—) n2/z 385 (M I\QJ)-I)‘ 2.70 - 2.80 (m 2H), 3.93 (s,

s s gl bl byl 7 (1

Ethyl egtey (134) (22}4)9 7584@mol) wassaponified wijh 1 1/ Ng§OH in7 I-g-‘(prp tOH to

give ITI.bE gd~ ‘ﬂ(Q)%)Q)f thé tiffe Sordpdufe (182 as & fidWPyéifew! oil: FINEMFBAD0 (2,

CD%){ Pé? %t’phy? O &e)3H). beny 5 4m (413285 230 (m, 1H), 2.20-2.35 (m,
2H), a6 o 580, HHY, 2sapht. ha e nyH) ] s s fae)nzahd@nootm (1 458)76 (dd,

3-
s BANELRL L 8 %édg? o ot § 2 i LEREE i fRRss
(MN&in DVF fol l owed by addition of
I
Byl R e—
3- {[Gzt'(bt@rwme@wmhenylhhezhsdeexanQ'Czs'd((ﬁ_) $H52 9.7 Fommoh wap
tredt8d waalﬁcr%no(e%uoWém by Al /in OM,CH togivh B7dg (gs%j)o: thé.tidd

cor?munggg(:i_) gs ngmfe %q{ld( r}% NMED (400/E/H]-B %%Cla)\]g% 9g - ngéz(m %H 39 35—

1.48 (B04H)s2.10 He.30L(RIYBHY, BBb)-2.76 (n,45], 29d =+3.6) (n+,. 1H5! 298 (bO3H)

67%3‘? J3'7(ZH{Z g—')(?ﬁg% xy)sl}Z 1F|29n (|:M§ Uf%' énléz%e “4 ())ropr
SteprB; 2yBromaséfhoiods- emxhyloxg)}aawepylﬂ)-n@mhajp@lmeé (127)
Tre‘étnﬂér@ of 'M’?lﬁd?é( %Qﬁ%y@ﬁﬁﬁﬁ?yﬂw §4(d?hy3ro3T(§Flj haphthalenone ( 33) (0.40

|'uor opr op benza

9, 1-69 mnoy wn% byaningally wqgatgl QB ﬁ(‘é—(}p g3e %%p%%grog}tetr lone) of
theltiilk @brhMéLﬁ\BQﬂ)@Q@&iQIﬂtyaﬂoﬁv SINAHMRIR- (400 MM, CcOA):34.@ (t, J=7.3

e s ) ER T 3T b B A 9 Pt -

8.22H7 @H), 72525, 1H)) 7.2Hd, J2.183 Hz, 2HR OGS (E3H): m/B83BAM s H) *, m/z 311
(M3_422(q J=7.1Hz, 2H), 6.22 (d, J—159Hz

il 6.55 (d, J = 8.6 Hz, 2 7.06 - 7.14 (m
Step €:2- @wmqﬂ-ﬂugross mt,ethnlpl)(y)-v{ thv'wﬂme{hﬂllomﬁ pnopgb

H? ESI ? - 'mz 521 I\/\ '?)l
2-Bromo-7-fluoro-6-(methyloxy)-3-propyl-1-naphthalenol (134) (0.52 g, 1.66 mmol) was
treated with chloromethyl methyl ether in the presence of diisopropylethylamine in THF to
give 0.49 g (83%) of the title compound (135) as a light yellow oil. "H NMR (400 MHz,
CDClg): 8 1.01 (t, J =7.3 Hz, 3H), 1.65 - 1.75 (m, 2H), 2.83 (t, J = 7.8 Hz, 2H), 3.72 (s, 3H),
3.98 (s, 3H), 5.21 (s, 2H), 7.10 (d, J = 8.3 Hz, 1H), 7.37 (s, 1H), 7.76 (d, J = 12.4 Hz, 1H).

LCMS (ESI): m/z 379 (M + Na) *.
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Step 11:
(2E)-3-(4-{[6- (net hyl oxy) - 2- phenyl -3-(3, 3, 3-trif

wo camsomi8pyl ) - 1- napht hal enyl ] oxy} phenyl) - 2- pr pPEENS2005/021963
acid (128) Ethyl ester (127) (0.34 g, 0.65 mmol) was
saponified with 1 N NaOH in_THF and EtOH to give 0.28
g (88% of the title corrpouﬁ%I (128) as a white solid.
1H NWR (400 MHz, CDCI3) : d 2.10 - 2.25 (m 2H), 2.80

e G RGeS e

erle(l%l(_ﬁ)—24Hz 7.22 - 7.30 (m 5H), 7.59
Sufuki co]dEhn lof @%r&r@le 74Iucrro]é5%'r%ﬂﬁl?oxy)lﬂ Metﬁﬁox@ﬂnet@yl]oxﬁe]prbﬁd
neriilione 1138 55 9.6 W oyl By oPapRiG a1 €.450.5 76 mimb) i the
preaenderdf PUEFPNGR APV Lisihg Aapdiéd@be ay160 °C gave ot4s g (97%) of the title

ro 0 er
corpistunh (8 o8 3 Foiiey o F e P CHCmE 930 I erd B o8,
1.4Qi-Viesdt (nefzeu) B3 (|c;eraaenueHz,ewh )0B.840 (3230, 40O S, 36i)]4.700M8] 2HY), 7.20 (d,
\) I
I SESEA 88 Dol G058 51958 LSRG L. ows
Ef‘dbmﬁb&@(l\(iﬁw as a light yeI I ow solid np 118 - 120
%Qs 7%% (rfI gMiV) -2- g?@@l'-b%ééy rﬂgﬁth&fénbl@s

7- Fé\.loge,—6-((raethylo>gy)g @m@ylog;)bmethyl]w é Iapny J:igrogy@aplzthalgr? (136)

(0.48 @ 184 mrhbl) waé tréfted Wit @ M AT i boxané. & 2oonY teBidefatore BH)ive 0.42 g
(~1;O%g oétgé ti e]_B_omSp?% c'g{l_gé)za'%a l _anb;’eil \&S/isc lﬁ)onllwgg%@-{

COr 34T (M =7. H-I)-Iz+3H)mI #0470 (V] zH)H; 44 (tAhalr.8 HaPH), Hao (s, 3H),

51%??%6 f?ﬂ? 42 SQZIBng 7%38 ‘)3&?T 5QUAds _G a9 (m, 1H),

7.50 A U5EHM BHY- 7319 (et hyIZé)dZ) e rIA)Q'\{I @S@ewamd&n X mzab)n/z 309 (M
upling of 4-fluoro-3-net hoxybenzyl brom de (3.39

l_%. 5 I but I d .

Sty Qt-BliorS Papetioy bapbedv wab auaa%a@a'«aqsa@éﬁm
bepzadbhytle @383 yel | ow oi . The crude product was

[ I I
70 B OB 55 BR B M ol £ it
dlsgolv@ in DB @ noloe Fp this seldiep wiaa @ddesind-fprebepaidatvde .34 9, 2.68
mrﬂ&'ﬂsf%eﬁ%g%s%g (S% $)74 m I)0 T%Z n(litureJNﬁrZs h@at%d 'dhocﬁ@ for 36 h,
poyred ine-pvate 5@7nl() Sﬂnd 31qjacteg v E’.togc (Bx th:inL)l ,:Bhe cem’?@e? a@anlc
exttact Rad whBheddbthwaderOorie, dribb')overﬂ\leQSOﬁ diflered, kmd 1He ftrdt wasd 2
conzﬁeﬁygtegl%d gi\}th)n'e clr'u%g/%rogdgcstl Js'recmis% b%ovanloi‘. I\Ilh-lé c@de%rod%&eﬁas?puriﬁed
by RagH chrérhatograpidr o{v&esm letted)wihenyadiens fioml Helanesrio 4%% EtOAc in
he%gr%}? 5 %o § gé gq? )[ﬁﬁl‘?@hlbggmgéuqd ( _328_) EE’ re]l ygl}}o(\)/vn\gscous 8I|é é—l NMR
(40C8\3Hg 10 P [ty Jw7t4+HzesHyn 4@m BRethy2HRi25A (), e B,

9? S%gd 4 gL, 3H, i@@-ﬁffé&@ﬂ? 718 -7.25 (m, 4H), 740 (d, J =

| am ne and nBulLl ave

12b‘1 Iﬂmégi Jr%@t-e 6% 4pett), NP Gh1ad EISI' @?Za‘ﬂé (M+H) ™
Step 10: Ethyl (2E)-3-(4-{[7-fluoro-6-(methyloxy)-2-phenyl-3-propyl-1- naphthalenyl]

oxy}phenyl)-2-propenoate (139)
4-{[7-Fluoro-6-(methyloxy)-2-phenyl-3-propyl-1-naphthalenyijoxy} benzaldehyde (138) (0.38
g, 0.92 mmol) was treated with a mixture of triethylphosphonoacetate and nBuLi to give 0.44
g (99%) of the title compound (139) as a yellow viscous oil. 'H NMR (400 MHz, CDCls): &
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hydr ogenated at roomtenperature with 10% Pd/ C under a
hydr ogen balloon to yield 2.14 g (87% fromthe ketone)
wotoocomaetind 131 a s colorless oil. 1H NVR (40BCTVHR2005/021963
cbcl3) : d 0.88 (t, J =7.0 Hz, 3H, 1.24 (t, J =7.1

Hz, 3H), 1.24 - 1.40 (m 4H) 2.10 - 2.25 (m 3H),
2.45 - 2.55 (m 1H), 2. -565(m 1H), 3.87 (s,
3H), 4.09 (q, J:71Hz 2H), 6.64 6.70 (m 1H), 6.76

oéod(f"J—JﬂgHg 354 Y80 82 7%%’3’%)@%@1 6 92553‘%“ @3 —slsle 2H),

4(§t(§p'3l-§ 422 (q,J = 71 Hz 2H ,6.22(d, J= 159Hz 1H), 6.53 (d, J =8.7 Hz, 2H),
7.08{1 42 fth uen or. 8 £ mRE !l &% Y‘)@@Sd1w|41fﬁﬁitih¥|1h5‘e/><5’lﬁf>’7§8@ﬁ'ﬁ4)

Eth ter (131)
chép@?') @g‘la\ﬁn h+ BN Na(}||n THF and Et(]—|to give 1.92
Step (+:12E)0344-{{7-Flulbeo-64(inkthyloxgpphenyi-B3n ppys! - ﬁaﬂhtlgd]ényl]oxy}
t ’

9) 400 MHz, CDCI3): d 0. 88
phéﬁ% "ﬂ%ﬂ)é‘? 1.45 (m 4H),205-220(m

EthyHpster. (228)(0.24 g50. QWH@H)Nas Bap@ified HitBR N NaOH i) THR aBDEOH to

gw% 07:% d (iéb%%bt)the gﬂéggon(pcouncﬁgﬁ’:?z{% aﬁ\ﬁslfe s@hcgowﬁgﬂdﬂj(%%o M% Socly): &

t Jﬂ%Hg,qqg 1494 1.56 CNERHESDS {1, #Z%%MMM}% 3H), 623 d, J
= ﬁapz 4H), .98 @oy Qe@ﬂémngyloem ABmRrepYl 203 #30iRysH)07.41 (d, J

- B oS Eot i Bt M NS ARG Mo 57 s a0

m/zill@OM(-Hl 92 g, 7.55 nmml) was treated with oxalyl

S8 (40 FUST: DY) 2 SRR P ngh
phﬁm}--@wwa@d&‘!\) ; d 0.90 - 0.95 (m 3H), 1.35 -

y45thétr(l1 g@"@) 15% 3:39mmoB w2k tleBled Hith BB%“@@%C@R)EZ:&% crude
pr e‘ﬁza bri\'gﬂ ‘i'?cof'ﬁ oEl thl#_\?zaslangeq_é/ re‘ﬁ-ﬁ pr]_aéﬁ/gre(p 19n HPA«.Q on
Agﬂé’%ﬁ 1{04 to akprdH.22 Bige(@4%) of the title compound (141) as a light yellow solid. mp

11%@%?“% M{@ s QH(Z”EH -85 R LY 5, B3P RUBR! &k,

2HY,-292b /o= 56 Hap2Hy 6.8% \d, /3~ 15rihx; 11 HB,6465ddhy d Bd-Hz, 2H), 7.08 - 7.16

(m( R 1 N R
(m{ 2H) 7 2RI AARER0NT 46150 ) A8 c%c% &QQCIWHEIE)M% B H - miz
441 @ raf)onanaloCalcrier aplﬂds@n-oqrﬂaaemcp(fs"@wa%% ‘qu@ﬁ{C 7471 H,
sofel low oil. 1H NWR (400 Mz, CDCI3) : d 1.01 (t, J =
7.3 Hz, 3H), 1.65 - 1.75 (m 2H), 2.78 (t, J = 7.7 Hz,
2H), 3.98 (s, 3H), 6.05 (s, 1H), 7.07 (d, J = 8.2 Hz,
Exahiple 1. (188) s, 1H), 7.79 (d, J = 12.3 Hz, 1H). LCMS
(ESI): mz 313 (M+H + mz 311 (M- H - . Step 6:
2-Brono- 7-fl uoro- 6- (et hyl oxy) - 1-{[ (et hyl oxy) met hyl ] o
- 3-propyl napht hal ene (135)
HE* f 1 uor o- 6- (et hyl oxy) - 3- propyl -1
- napht 8l (134) (0.52 g, 1.66 mml) was

L

Step 1: Methyl 2-[3-(methyloxy)-1-propyn-1-yljbenzoate (142)
Coupling of methyl 2-bromo benzoate (1.0 g, 4.56 mmol) with methyl propargyl ether (0.80
mL, 9.11 mmol) using Pd(PPh;).Cl, and Cul in DMF at 50 °C gave 0.64 g (69%) of the title

SN
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treated with chloronethyl nethyl ether in the presence
of diisopropylethylamne in THF to give 0.49 g (83%
woboobloa2185 t | e conpound (135) as a light yel |l ow@i/US200$4021963
NVR (400 MHz, CDCI3): d 1.01 (t, J = 7.3 Hz, 3H), 1.65
- 1.75 (m 2H), 2.83 (t, J = 7.8 Hz, 2H), 3.72 (s,
3H) 3.98 (s, 3H), 5.21(5,882H), 7.10 (d, J = 8.3 Hz,
7.37 (s, 1H) 776(d J 12.4 Hz, 1H). LCMS

coé&%b&@as% il T TME 45 RBizr PSRy P Rcke 3y 892 (5, 3H)

4.38y3, 2P0, pkghy T .48 {imr ibPyT-4hagls0 iim| Biye7.66 86) ~Sue bki1H), 7.93 (d, J =

77%“@#1) NG (ESI): mz 205 M)

br ono- 7- f | uor o- 6- X 1-{t (et hyl oxy) met %/
Stepy Mgy bQ’T(mﬁHMﬂXMbF'é?r@“%fm%)(v)(wavg—1 ‘Vilbgpzarmige (143

Treatnidht phaauyl 2&9! @BihGloRG-1chréfnISyBenz8aitq1 dM gre.1@mol) with
r esence. o e e

PR B o dme sy sbionioid i B b 2P BB e
utleacomloomd €48) azid yelldudoNMRI BBA40HAHZ CDIRLIF) § 3.2 (or8 13K} 3.43 (s,
oSl oyt o A4 oo 74 FloihoF 3Tl . gy
234(MeH)d, J = 8.3 Hz, 1H), 7.32 - 7.42 (m 3H), 7.42 -
Ste?y §q {ggb élﬁéﬂ'uylo}y)zypl(di)ynall 8y1]pia3m7|} bibhedykthahSN165HS! )
N- N}etpyl Uime l@yl%ﬂzg [%/ Woxz) bﬂrgﬁm 1-gutﬁnmipe (143) (0.35g, 1.50
mmadhagistileatedwith beddMaghesilim@horide i MeiFy v }D)2|-1 Ly (53%) of the title

- - n - -
ool b pEX WMo A1 80, PO Rl BREEB 4005580 44 5
2HY AIBHICIZH) 7 200 -0X 28 6m 28H)r ToTr-TeBte aitu7 88t .4 (we 18), B4dd, J =
fat 7 ht yel
1A 5o E SR et g 90 v Ton,
StepA: 3imethzlommethyl]5%pbmvlﬂmphu\alﬁn €45) = 7.8 Hz,
A sdltlion 6‘f 10@ [é-‘émetﬁ xy)-2-propyh S -yl phdnyly-2- blfran)ﬂ&hanbne( (d#19,0.79
mrr(q}l_')? in _kL),ubene yv(ag 6eatE§ wg% ap%ngﬁogut@g ygto%ug?\é tp gLvef@ r-‘g—f? ﬁ%‘c’)/o of the
tltleldtt&npohﬁig/@_ﬁfﬁs) lightbrows sdiid. ('NINMARJ400 MHE, ZDBOR 5(M2S (sHHH); 4.26
(5 BHY PRSP 5P o720 T RERADI 20y 546 o815y €4 3P95y/ S5 g -
8.24¢my1 ﬁi)oxﬂw&@sz)ammdm A ABBIN/z 263 (M — Hy -
| -

SthnLg pmgv@ﬂ{ﬁ%ﬁé& fiy-b- pi'neﬁgeﬂﬂémﬁﬁaﬁé y\%gnﬁa}lcéesh&d\e/ e1 46
3-[{Mpthary e thil)y2- phle@ylﬂhn@hﬁvalent)h(w%m Fgmmol) and
flud’rolﬁén‘i@lﬁé}g@@ Zak ﬂSﬁM&jﬁltK @sé@ﬁ)a% DQIF @81(50’@1 tb gf\léuOQM@dBO%] of the

74 mmol

ﬂﬂemmwé 6146kes %hghbwlpwlsm%o" i é&MFt 60 ijz QF?&'s> 84846, an,
4. 3208 g teceh o U b sk i QARH|, % . 16- 7750 (B‘FL)ZH)H‘@ .80 1B24), D4DANI £7.5

el <tf“f?rz“>ﬁ-izﬁﬂaﬁ’§%'ln PP 2 ofiad Rt o3 o
=ay Mg 1tH)e7.95 (sdeH)p 836 (s I HasLECMS ARGH): bon@e69 gvll+.H)The cr ude
Stcpp; QCHWI (%-w&é-f(hﬁ%yloxy)methyl]-z-phenyl-1-naphthalenyl}oxy) phenyi]-
2-propenoate (147)

4-({3-[(Methyloxy)methyl]-2-phenyl-1-naphthalenyl}oxy)benzaldehyde (146) (20 mg, 0.05
mmol) was treated with a mixture of triethylphosphonoacetate and nBuLi to give 20 mg
(86%) of the title compound (147) as a light yellow viscous oil. "H NMR (400 MHz, CDCls): 8
1.30 (t, J =7.2 Hz, 3H), 3.33 (s, 3H), 4.22 (q, J = 7.2 Hz, 2H), 4.31 (s, 2H), 6.22 (d, J=16.0
Hz, 1H), 6.59 (d, J = 8.6 Hz, 2H), 7.15 - 7.20 (m, 2H), 7.20 - 7.30 (m, 5H),7.43 (t, J=75
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by flash chromat ography over SiQ2 eluted with a

gradi ent from hexanes to 15% Et OAc i n hexanes to give
w0288/0021859% of the title conmpound (138) as aPgEUBING/021963

viscous oil. 1H NWR (400 MHz, CDCI3) : d 0.81 (t, J =

7.4 Hz, 3H), 1.40 - 1.60 (m_2H), 2.53 (t, J = 7.8 Hz,

2H), 4.02 (s, 3H), 6.66 (d,8%9 = 8.8 Hz, 2H), 7.06

-7.12 (m 2H), 7.1 8 - 7.25 (m 4H), 7.40 (d, J 12.1

Hz,’ﬁég1 %EQ ﬁ?%ﬂ'?fsé'ﬂ)z/f'gg ‘é P sg.zg'%lé,p%g?gg%//%@z HERE 7,95 (s, 1H).

LCMBYABC):4An/z 481 M udN=ap.6- ( net hyl oxy) - 2- phenyl - 3- propyl - 1-

AN R EE A e s Gt D
prapengiciasid (148enzal dehyde (138) (0.38 g, 0.92 nmol) was
Ethi/Ir e @7 0@ 0048 &) Wis dapbBtidtliOR Paoria TefFaing oM to

ave 2 oy b1 B e ol ey sk 1ot b R oo (20w
(400 QB0 COTI,): b 3B37(s BHZ4.3BH) 2H)1 6230 (4,1 = 5.9 H, 1HA, 6.80d, J =8.8 Hz,

o0 Bk o Ty by Pt £y, 25k - o

THIL ABR (6..5318.91 Hz, )1 H, B8F (did = 831z, 1H),0093 (7, 4 2 8(2rhiz, 2H), 7.95 (s, 1H).

/ ) /L dind 7 705
oesopet Wi R g 0o B Ve oy e
(M)2yound: 41{.1605F| uor o- 6- ( met hyl oxy) - 2- phenyl - 3- propyl - 1

- napht hal enyl j oxy} phenyl)-2-propenoic acid (140)

Et hyl r (139) (0.44 g, 0.91 nmol) was saponified
Ex OHin THF and EtOH to give 0.33 g (80% of

the title conmpound (140) as a white solid. 1H NWMR (400
Myiz, CDCI3): d 0.80 (t, J =7.3 Hz, 3H), 1.40 - 1.55
(m 2H), 2.52 (t, J =7.8 Hz, 2H), 4.01 (s, 3H), 6.23

: 1H), 6.55 (d, J = 8.8 Hz, 2H), 7.06 -

’ 7.30 (m 6H), 7.41 (d, J = 12.1

7.62 (d, J = 15.9 Hz, 1H). LCMS
4 + H +, mz 455 (M- H) . Step 12:

| uor o- 6- hydr xy- 2- phenyl - 3- pr opyl - 1- napht
phenyl } - 2- propenoi c acid (141) Methyl
ether (140) (0.15 g, 0.33 Mol ) was treated with BBr3
in CH2ClI 2 to give the crude product as a brown viscous

sl el eV Rp s TGS ABRE BIF O ) "
Cotipling @f methylot(maktifyloky)-2-gErifhotdngiityl)yeonylexydienzhate(d7) (0F70-9,

2.%%@“%n%ﬁsc|}!¥ll%p%a9&¥l¥§% © %’53,2 . e%gibl?s 5Q?§%)PJ(§P&})Z§DI%WEZ Cul in
DMt ro@n fempeipturg gave §49g ée,%mq;he’t@e 5EMpRHN

d{149) gs Qbr_@n{n’oil. 'H
Nl\ﬂ:t%mohr@ﬁ cDChy: b%.4om 0 84m, 4f)2045 — 1.54Qm( 1), TBR (s, BHAB.87 (s,
3H)7,'6.8% (E:lgln J1=2 EDQHZLJCIQ\{:SZ(/IA-IPZC'I! Izl):, 6.% %d,AJ4=32.tg Mz+ 1 J)'? 7.§8 (J,ﬂ =88 Hz, 1H).
LCMS (ESI): m/z 231 (M + H) .

Step 2: 2-(Cyclopropylethynyl)-N-methyl-N,4-bis(methyloxy)benzamide (150)
Treatment of methyl 2-(cyclopropylethynyl)-4-(methyloxy)benzoate (149) (0.49 g, 2.13 mmol)
with a mixture of N, O-dimethylhydroxylamine hydrochloride and nBuLi gave 0.47 g (86%} of
the title compound (150) as a light yellow oil. H NMR (400 MHz, CDClg): 8 0.70 — 0.90 (m,
4H), 1.40 — 1.50 (m, 1H), 3.28 (br s, 3H), 3.63 (br s, 3H), 3.80 (s, 3H), 6.83 (dd, Ji=8.5 Hz,
J, = 2.6 Hz, 1H), 6.91 (d, J =2.4 Hz, 1H), 7.24 (d, J =8.6 Hz, 1H). LCMS (ESI): m/z 260 (M
+H)*
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441 (M- H) . Anal. Calc for C29H25FO4 0.4 H2O C,

74.79; H 5.33. Found: C, 74.71 ; H 5.21 . Exanple 2
wa2Q&48185t ep 1. Met hyl PCT/US2005/021963
2-[ 3- (et hyl oxy) - 1- propyn- 1-yl ] benzoate (142) Coupling
of methyl 2-bronop benzoate 1.0g9, 4.56 mol) with
nmet hyl propargyl ether (0.8 nL, 9.1 1 nmmol) using

Pd(PPh 3)2CI2 and Cul in DVF at 50 0C gave 0.64 ¢

St Sy AR oP BT ST ot e phEmygthafine 3l
2-(QycBPrapylettghfl)-Nmedidyl- N Arbig@efhyloxy) bfnzamideq _5_0)‘(0 809 h$2 mmol)
was:l(:f%ated7w1ﬁpo§v\%§nségneﬁjm§cﬂ'&rd %H} ME o g%’é d Q? g (]89%)& the e
Conipgge@ (i) g;sz eﬂ@r;qsy Pibx ) NI [(@%Q'G'éf rﬁm’deéy%j 0.80p p&é;m iH)yr' 45 -
15 s ge( é|4)?> 4Tf§@i—|l5ﬁm§0(e JEBRWZ, 4 = 2.6 Hz, 1H), d,J=

54 gjrg@o mzoz;g ?égmséh 72270'0{%% %L>]7k,\’§5né°9t RN %?—l (@ r\éél (ESI):
m/ngtll(mat yl. hydr oxyl am ne hydrochl ori de and nBulLi Iglave

4

sted 4 3-ddiiiby yglefip ShpirsfEPidimbd e (82 2 1 1 5
A splytiorgH)! -[24CBppfanylethyn@Hf-(methdoxyjrheny 8- phepy@gnanone @e1) (0.47
9, 1(6‘2 m?h'é@m tZluéée ViadRedtdd witd KHMBNYRofuESH th'tolliére 18 3fve OMB Y (38%)

of the fitte qogipe waq Q528 light yellews yiscousyily dihNMA #OSMbRAYEkE #1470 -
0.80@RE4H) 145 —L1/es)Ri i, 3104 4, e, ydo0s yIH)2s. éé%(s( Ry, mobexaio @n,

2H} Pl %‘H?&%ﬁﬁ@ﬁw O R T B YR

290(&/24[%@*@5’3%90@ ~-the title compound (144) as a light

SteX)eé ﬁp& 8b§g5$gx%{tﬁ%§%?pl% %ehtgglei%ﬂ%ﬁenﬂ'&ehyde

(153) 7.38 (m 3H), 7.38 - 7.44 (m 1H), 7.54 (d, J = 7.7
Cgélopr% l-6- (%eﬁ@lo@&')rz ghenyl?+-fagrthalehb) (152) @/%s @EESQSQ nnidl) vad Geated

i e WG iRy FB Agitions dilunipherealiarienapiun e o498 % e
tltlédﬂmﬂoum( 188) ds o yellpW@ vist@istoyl) & )MMRL(40@ Mbizy@PCls): & 0.75 — 0.85 (m,
R ERIB En, S4re0ine, ol e a8 07811 2
HZI ‘lﬂ)uém@(d d=gﬂ 4"z, 461) ity § 2228 (nuf6H) 1¥e62 (dt ¥ & 8ddMg8bhd 66 (d, J =
9.1 &45%1) 97es. 1|l'gh CM%QE@I ﬁﬂ)z'sgs (MHH)WR ( 400 MHz, CDCI 3)

Step Q;:F‘WMZE%’F*DM {[;& glopoRbR (@ﬁﬁhvbﬁy) Ephbp: 11‘@%@‘#%\'“
oxg}Hhenﬁ) d-pfopenBatédi 1H). LCVMs (ESI): mz 265 (M+ H)

PSP A By 2RV} P Dol IR B RSB 1S 031 o

0.53emmnal) wadiyetsed Withsd mixture of triethylphosphonoacetate and nBul.i to give 0.21 g

(853@609 M%ttﬂ% %B&Jﬁ% MLS 2 HMSPIYOIW éon@amm' (EétPMHQ Jdéé|3) 5

uorobenzal d

0. 7|5€£a$5‘5(m WiH), H 30520872 hzDW, K60 10006, 11d), 9193@ 35, ri‘ga2 (0, J=7.2
Hz{ 3% 291, LA1816.0 Hz, 1H), 6.58 (d, J = 8.8 Hz, 2H), 7.02 (dd, Ji= 9.2 Hz, Jp = 2.4 Hz,

1H), 7.12 (d, J = 2.4 Hz, 1H), 7.18 — 7.28 (m, 8H), 7.54 (d, J = 15.9 Hz, 1H), 7.69 (d, J =9.2

Hz, 1H). LCMS (ESI): m/z 465 (M + H) *.

Step 7: (2E)-3-(4-{[3-Cyclopropyl-6-(methyloxy)-2-phenyl-1-naphthalenyijoxy} phenyl)-

2-propenoic acid (155)

Ethyl ester (154) (0.21 g, 0.45 mmol) was saponified with 1 N NaOH in THF and EtOH to

give 0.19 g (96%) of the title compound (155) as a white solid. '"H NMR (400 MHz, CDClg): 8
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title conpound (146) as a |ight yellow viscous oil. 1H
NVR (400 MHz, CDCI3) : d 3.34 (s, 3H), 4.32 (s, 2H),
W@ 2008/002d85J = 8.8 Hz, 2H), 7. 16 7.20 (m 2H), FCROS003M21963
(m 3H), 7.45 (t, = 7.5 Hg, 7.54 (t, J = 7.4 H,
1H) 17.62 (d, J 8.6 Hz, 2 81(d J = 8.4 Hz,
1H) 7.95(d,J:90|—|z ;34) 798(s 1H), 9.79 (s,
LCMS (APCl): mz 369 (M+ H) +. Step 6: Ethyl

o AZBTo o L A o ) 2P 9B 6. -

8. egrLz(gH;) 708 yi=0X3 Heeh k2.4 H2-1phehid (d1d naphthaHe r7y1l8}—o'b’c?9
I
gH)t ?@égd ], dehid H£ 11 t7héyq2@hyue DI 5 AL SA M. 1

osphondacét at e and nBuL to
m/Z 35 dM20H g (86% of the title conpound (147) as a

Steblaghz %89341[(3\N:);dl§|6iﬁld§| @l;gdromigwanim%pmfaler@wmhenm-z-
; fa (156 ' 4 a,

propeiol °é{-§—)431(s 2H), 6.22 (d, J = 16.0 Hz, 1H),

Methy!a®he ({155 (01 48y, ®.3dzmmlHvas Fedtedbwith BB thaClgz(t-mlve fhe2ude

proitﬁ% Qs %%lg)wdscogs é]' ? ggﬂ\ Eh }\_/és pgl'{fée%’ﬂg reg\%@h%é &egathlo'%_’JHlﬁL'ﬁ on

Agl[gpb 1109 tcggffqr@ 69 mg)(51%mg'|e(t;\p@pmpowdz( ps (amoﬁt V\mgy sqhd mp 242
i NMR (400 MHz, CH30H ds): 80.75 - 0.85 &m 4H), 1.60 — 1.70 (m 1H) 6.26

@, ﬁymﬁmﬁiﬁﬁwy Dyl retiyl )2 pheiy) L papninal e, o

J =(1160), 1620160, 7.8 QA GHDEA (dnels: ssapg r2H) i 763D (di I B 13.9MZNaIDK7 .58

. {a T e APl R BT S 421 "5y b§. Gatofy
CosNMR, ¢ 408 HyBlzC, TEORH; B) 5.56. Bod@t: Cs75.34H, 58431 (s, 2H),
6.22 (d, J = 15.9 Hz, 1H), 6.60 (d, J = 8.8 Hz, 2H)

7.15- 7.20 (m 2H, 7.20 7.30 (m 5H), 7.44 (t, J =

Examplei3 (164)) , 7.52 (t, J = 7.5 Hz, 1H), 7.62 (d, J

15.9 Hz, 1H), 7.83 (d, J =8.5 Hz, 1H), 7.93 (d, J 8.2
, 1H), 7.95 (s, 1H). LCMS (ESI): mz 433 (M + Na) +,

z 409 (M- H . HRV5 (El') Calc for C27H2204: 4
HOI1: ). Found: 4 11.1606. Exanple 22 (156) Step

1. Met oporapyl et hynyl ) - 4- (et hyl oxy) benzoat e
(149) Coupl nmet hyl

4- (et by (trifluoromethyl)sulfonyl]oxy}
benzoat (O 70,9, 2.23 mmol) with cyclopropyl
acetyl ene g,”4.46 mmol ) using Pd(PPh 3)2ClI 2 and

Cul in DW at roomtenperature gave 0.49 g (96% of
Stér.hﬁnﬁét ngwﬁ\ gﬁéﬂz@atéﬁ brown oil. 1H NWR (400

Cogﬂp_lfpg ofZpsiopenzoagey3.0 g, 13175 wo)gﬁjﬁi%xw é%&lmL 3?5 r@n"@) using
PdliPhs)d@l, anCdl irdPMFHtljgontteBBeratire dave 2238y (39%) dHjomppuB®157 as a
browiroil? '8 NiH oo Mz, cbEMP s0feRl @ Y.# 2 3h) (Mg - s {m, 2H), 1.55 -
1.65 (m, 2H), 2.47 (t, J = 7.0 Hz, 2H), 3.91 (s, 3H), 7.26 — 7.33 (m, 1H), 7.37 ~ 7.44 (m, 1H),
7.50 (d, J =7.7 Hz, 1H), 7.87 (d, J = 7.9 Hz, 1H). LCMS (APCl): m/z 217 (M + H) *.

Step 2: 2-(1-Hexyn-1-yl)-N-methyl-N-(methyloxy)benzamide (158)

Treatment of methyl 2-(1-hexyn-1-yl)benzoate (157) (2.29 g, 10.6 mmol) with a mixture of
N,O- dimethylhydroxylamine hydrochloride and nBuLi gave 2.0 g (77%) of the title
compound (158) as a yellow oil. 'H NMR (400 MHz, CDCl5): 8 0.92 (t, J =7.2 Hz, 3H), 1.40
—1.60 (m, 4H), 2.39 (t, J = 7.0 Hz, 2H), 3.32 (br s, 3H), 3.50 (br s, 3H), 7.26 - 7.35 (m, 3H),
7.37 —7.45 (m, 1H). LCMS (APCI): m/z 246 (M + H) *.
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Step 2:
2- (Cycl opropyl et hynyl ) -/ V-nmet hyNyV, 4- bi s( net hyl oxy) ben
waQ 2060e1850) Treat nent of net hyl PCT/US2005/021963
2- (cycl opropyl et hynyl ) - 4- (et hyl oxy) benzoat e (149)
(0.49 g, 2.1 3 mol) wth %mxture of N,
O di net hyl hydr oxyl am ne hydfochl ori de and nBuLi gave
0.47 g (86% of the title conpound (150) as a Ilght

sw{%l { m1%\l1xyn]1'_b|m}@ggﬂ'?ﬁ? Q@%ﬂnyﬁ%@é \Heﬂ\aQToZQ 159)- 90
2-(1¢tdexya-1-YOHy-methyB &-( @gthylgm)bergang@e@lﬁi)gq]@;g 2.04 rp@ol) yygs treated
W|th24 ﬁeﬁ%xy QéFDzylmﬁ%NSlMchlohde i THF BiZ40 B givé 0244 (@9% ofthe title

COWPD["Id @@HS@WHW pibt ﬁw\gﬁﬁ)mﬂ 'V'Hétqéﬁ'dx@/é_%?\ Qn{/FF 2247p Rty 40
-1 b@(mmnﬁsél5b)s ; é@ghemrgwlcﬂquyb)rs (s, 3H) 4.36 (s 2H), 6.83

@ LR L/vaéidb#—eég‘é{f“émﬁ%b%a%jﬁéﬁ Taf g7 ee-
7.50 (m, BHY. L@Msl(EzS( V430 (M 8%%5. of the title conpound
Steé:!lf’é-)Bu 23@?&9&\@%@%@1“35% %P&?_%“Z CDC' 3) d

A sglufion of 142-({eexy iy piergl2(4imethuexyiphgnyist agehe-A59130 43 g, 1.40
mm%b']n toﬁer%‘wééjtreaiedw% a5KﬁWIDS]s|d)utlor7 mggueneﬁo 3Re 05 BBiB%) of the
tltle(cggpyunqﬂ_@);a(gf y@Ngwq_s +H N&[F‘9 OQMHZ gDEF 3): & y_TI)B {t, BCMBS Hz,
3H)31 @36-'1(13@(692!4) G- 4()m3t Sy {neey), 22490(hem=y1r 8 Hzy@hs.BalsaH), 5.24 (s,

1H) '}?g ?g/s’?o %E‘F ¥ ‘Eyﬁ;ﬂz)(m PRy R bR TS0 Re8yi=

1H), @i Réhoned. { HB1)H)( OCHB (ES!)ImBB0Mid H)H)i'nmizs10ade *d\)as

Ste r5e g &y %F?L@(nﬁ%@ghéﬂydopn?ﬁtﬁ élys?ﬁ‘)g(y nﬂél&éhy@e%

3 Bmyg SO DR MIF-apODlerDl (1684855 6. G 2y endy g

fluo@&ﬁené&hﬂehﬁée was healeoa\{?itk(@égCégﬁn , DMSO hit (Gi) °O'3tb|)glve50 232g (69%) of

cor@pﬂung pet as7a %‘t brl_ol)wnmscwﬁ on|2|_|)1 Nl\@’g 90 (\/Egz §DCI3)3 859 qqz(t J 7.3 Hz,

3H)L bo-1L4\R, LAREI4h:1.50 @#n 291; 2(dm(_1+ JHE) 7.8 HzHH), 289(s( 3!:4) 6l (d, J =

oQr.o0 e

8. si[ﬁgrﬁ)c ﬁgpé(iy% %z A0S 1 Hy 8% E%g%j@ 3 pJ“_ Uizl 1m), 750

(t, B= DBHD PHD Py 6-[ &8 izl 20Xy T 7Q(q0hHth77Id nbpheliiy tipl 87 (d, J
d t h NaH DM

_8§10I%)1w§5'%%8(sg1(§48| %_I or?r@?b)m 383%8@%?& \(/Jlmeh e to | nl v

Stap. Etoyl (258 4cl1S-0util- - (resto SBOBFRIY AP RsTepssy ey -

zp\‘bﬁéiﬁld&@gi 1H NI\/R (400 MHz, CDCI3) : d 0.75 - 0.85

n%ﬂyg FZ?—_QQ (mgﬁlqyloxy}pr@gyll- Sj-&aptg@éryﬁyyﬁ&e%zéﬂe%%%(m 2(3%_6)%6

mrr?ol Mas(tfbateﬂj with 2 rdixidlzs oflﬂ@thylp?wé;ihonogce% 4w nBBHH) to gved25 g
BQ’@ of ﬂ-)g‘)tltle UPE@?) a%? gglglge% }%/FOUS%SIILHHKM% M@E7§DC|3) )

0. 7@21 Y=3-% 4z,{d3- c1&! DRI opy2H) 6-3MibtdryT-dXig) 3. pAR My +501(Uha'ﬁ)
0 B3NS IL ohy, 3.78 (s, 3H), 4.22 (g, J = 7.1 Hz, 2H), 622 (d, J = 15.9 Hz, 1H), 6.58
(d, J =8.8 Hz, 2H), 6.79 (d, J = 8.6 Hz, 2H), 7.04 (d, J =8.6 Hz, 2H), 7.25 (d, J = 8.8 Hz,
oH), 7.36 (t, J =7.7 Hz, 1H), 7.45 (t, J =7.3 Hz, 1H), 7.54 (d, J = 16.0 Hz, 1H), 7.86 (s, 1H),
7.79 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.3 Hz, 1H). LCMS (ESI): m/z 481 (M + H) *
Step 7: (2E)-3-[4-({3-Butyl-2-[4-(methyloxy)phenyl]}-1 -naphthalenyl}oxy)phenyl]-2-
propenoic acid (163)
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oxy} phenyl) - 2- propenoat e (154)
4-{[ 3- Cycl opr opyl - 6- ( et hyl oxy) - 2- phenyl - 1- napht hal eny

wo paxgy21Benzal dehyde (153) (0.21 g, 0.53 mmol ) PEEES2005/021963
treated with a m xture of triethyl phosphonoacetate and
nBuLi to give 0.21 g (85% %1;\1 the title conmpound (154)
as a light yellow solid. 1THNVR (400 MHz, CDCI 3): d
0.75-0.85 (m 4H), 1.30 (t, J = 7.2 Hz, 3H), 1.60 -

Eth)é 'e%%r §1§2) (ﬁ!ﬂé’gl gsg ‘?r][éoﬁ)’ \%%)@apgr%%%?v( {hq1 IEI ‘Ngogl in % H %H o
giver0.8Dg (8R%) of carepaying 168 as g White solid. Fap, 18§H)187701§H IR (0@ MHz,
CH%?Zkﬂd 0. ﬂé‘?{ J37 éﬁ’qz 3@) gefs(-“il 298@ QHY 1% -(1d5 Yln ~2Hl,5a @z o=
7.3 Hig 2H) 75,(5 gﬁb 26.(d, J = 15.9 Hz, 1H), 6. 6(d J= 88Hz H), 683(d J =8.6
Hz, @&, 7)07%(31_{3[63420291 QBoaPy 40 6n, MBI @X) 7.8 HRIENYT 533 =

10 B0 ) R4 SEloh Y s S BB LB RSB M+

m/zM5mm=|mrr THF and EtOH to give 0.1 9 g (96% of the

i ALl L e
Prol?H)Olcaclgz( 6.22 (d, J = 15.9 Hz, 1H), 6.60 (d,
Meﬂll fetier % 0. 1'4."@ 0. 23 n%olﬁgﬁis trebted \9itk28$‘l'§ in G}r%CE tgide & crude

proe}u Qs ?Mello\\y VJschs gl WEIGh T/p& pur??eg gy (cﬁ/ers\? pza%e @g@atloil PLC on
Aglleﬁﬂ\lﬁ 00 A 43tord 9Bng (487%) df MettitlecorhpoundZ 163 as & Mhite bilid. nﬁt oy -

109 5) ? '\M,R ﬁog “@S‘/@C&b?gp‘{‘} 687ﬁ)$d‘rjox7y4 z pari{lén 1 298&%@[ 140
- 1éaym) 2y 2. pRENY EY-9Hz, pHp Bbdic/ at5-8 HelHH) 6. ﬁ@(ﬂhyl &8 Har2H),
66%@@—4&4}”2%6 6. Eﬂﬁgé Piz, YRS, Adcrad, 2@' rMV'sin-h BB 8 JD7.9 Hz,

ive t uct as | F'ow vi scous

TH)p¥ 53 (e =CH5 B 1;b‘l)f7 ﬁ g1 'Tb\y7 V@\(ﬁé WS- %Hé’s@"‘)p? 8 &b dri%mHz 1H).
Lcrh”é’leﬁsmnlé%é @\WL r%1QQ/zt4@7 @\ﬁlf-CH)d ﬁﬂam@aﬁﬁar%agr%ol hﬁe H,0: C,

| " conpound as an off-white solid, np 2 -
78%%* 681 TrEMVR: %&mbﬂvﬁz‘“ CH3OHd4) : d 0.75 - 0. 85 (m
4H), 1.60 - 1 70 (m 1H), 6.26 (d, J = 15.9 Hz, 1H)
= 8.6 Hz, 2H), 7.02 (dd, 1= 9.0 Hz, J2 =
: 1.9 Hz, 1H), 7.1 6 - 7.28
Hz, ZFD 7.52 (d, J = 15.9
Hz, 1H). LCMS (APCl): 'z
- H . Anal. Calc for
5.58; H, 5.55. Found: C
23 (164 Step 1: Methyl 2-(1
157) Coupling of 2-iodobenzoate
1- hexyne (2.71 nmL, 22.9 mmol)
and Cul in DVF at roomtenperature

Step 1: 2-(4-Fluorophenyli)-1-[2-(1-hexyn-1-yl)phenyljethanone (165)
2-(1-Hexyn-1-yl)-N-methyl-N-(methyloxy)benzamide (158) (0.50 g, 2.04 mmol) was treated
with 4-fluorobenzylmagnesium chloride in THF at room temperature to give 0.37 g (61%) of
compound (165) as a yellow oil. 'H NMR (400 MHz, CDCl3): 3 0.93 (t, J =7.2 Hz, 3H), 1.40
~1.53 (m, 2H), 1.56 — 1.65 (m, 2H), 2.45 (t, J =7.1 Hz, 2H), 4.40 (s, 2H), 6.99 (1, /= 8.6 Hz,
2H), 7.16 — 7.22 (m, 2H), 7.26 — 7.32 (m, 1H), 7.35 - 7.41 (m, 1H), 7.45 - 7.52 (m, 2H).
Step 2: 3-Butyl-2-(4-fluorophenyl)-1-naphthaleno} (166)
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brown oil. 1H NWMR (400 MHz, CDCI3) : d 0.95 (t, J =

7.3 Hz, 3H), 1.45 - 1.55 (m 2H), 1.55 - 1.65 (m 2H),
wQ2006/002185J = 7.0 Hz, 2H), 3.91 (s, 3H), 7.26 PCTUSB05/021963

(m 1H), 7.37 - 7.44 (m 1H), 7.50 (d, J = 7.7 Hz,

1H), 7.87 (d, J = 7.9 Hz, 1H) LCVS (APCl): mz 217 (M

+ H) + Step 2. 2-(1 -Hexy®41

yI) W net hyl - W (et hyl oxy) benzam de (1.58) Treatnent

A sc%ﬁlo% 0%4 Sluc\;éyﬂﬁﬁn)g)eﬁ%((g 3“3@%& -yl I Oa]]te%ag&r?g( __6_)%0 %9 gg1 24
mmol) ineolhgrichyairtreeddaviihraeK HIVIBS sclhtianrin thiuean do giBI0.R5 g4639e)0f the
title %rﬁ;zw@ 6_%&%%&\0% @?6%%3{}81 né%%}\mﬂﬁm@o )70@42 @Wo?%'a 0.77 &,
J = 1343, 3H)1186 ~(1n30 (4HHpRH), 2,359 1(50, (rru2H 240 (e = 721z, 21) 352 d (s,
1H)(PSo S7. zéftr\). 2|—§ Phh L '?%7? 3’1-\3 7.40 - ?}Qso m72i3)57(7m(d 3H) 8.0 Faz37H),

St 3.
8.17{d, [Jf%iﬁ'ﬂew LP'\@ﬁ 9§ (T"AF '(|)mst hyl oxy;_DphJe:nyI fgt ha

Steﬂeﬂe{[t(;:aﬁ.ﬁ Vi-22¢acfhrorieptieny [)-r1)ﬁa))hthalenyl]oxy}benzaldehyde (_e%) o
e
fluombbealddydenwabHieated Wi G3eCOoin GIMEO ot 1439 °§ 1¢ 8199p-2610 (Y87%) of the
tltletelﬁtal)e n%?g@é%g% %ﬂﬁe?%f V?S%el?s e l‘Hw 409 wﬁ-g U%lag%%s'\(\"é 7.3
Hz, 3H), 1 2D—5630(n1,35‘6 149 - 289 (MRHY52.66 (¢, J= z%m%b‘%ﬂ J=86
Hz, %H %9(5 t, ﬂﬁ?Hésﬁfa féa E%Hh m62I‘?P)37(45§ J =7.85 1Hy,7.9H), J =7.2
A ECRLCG D e R M A
1H)(M31" (I H). 1SS (EB1): m/z 399 (M + H) *

Steg 4k {'%L(?%%M“ NPy u%Pop%'nln) A RRMHNR A8 pherf2-A
propedaté 68Exyn- 1-yl ) phenyl ] - 2- [ 4- (et hyl oxy) phenyl ] et ha
RN SRR A AL
wasgreatasvi 2 mexi g RURINPToEBoRs e gt ek b fep TR
con([ﬂ)gﬁd %’gas m&ks vigcchs%& (H NIV (F00'MBIzHZDCIHD 0.78 (183 =7.3 Hz,
SHY . 152,_1,)@8 Gk, (1330 (13,.4)_ 7 BHMH 12E81F|)1 SogR A (%ng J=Z o,
oHYH2.22 24, = 71 B, 2H)76.32 (d, 0= 13t9) Hz, THRS.56 (d, 488Frhz, 2H), 6.95 (1, J =
sﬂaé-a)é ngs) 7. }ﬁg@w §E§ %I'??i 8%7Hi(rr?H) 38 (18Jl7|1lisz LH), 2490,
= 7% Hz3 1 1, F-F3{thyd = 26. pA—lz(Hd:)t F|§B @(ywbﬁeﬁiwd]uliB L L
s@&%ﬂh fo’{‘i L/é iy IOK/ﬁJ-PI ydeflf‘ﬂ) il enol .
b g R SRS b BB S B encr

aclh dWIth Cs2CCB in DI\/BOat 100 OCto give 0.23 g

Et 4&) K”o_ég)g % ré‘s%%l) ﬁla s ,Z.\%d i jl‘?‘f"ﬂlﬂ%@l@ ﬁuﬁ—llﬂér{d EtdH to

givd 028-gl(78M) éfrthe ﬂld)qonibow@imas(arwhltgﬁphd gnmeg(afw G- " MR
(40'(Z)'§nH§ 39'3'6’7 f@%srf}ig '.7).77 ggz }H—S 0"515J §2§ 3 éﬂ%)21 a0 i 5@ (%92H)

2 60t(t, J & 79 iz RHAB.27U4d) J =71690HZ, 1 H), §.56 (¢, 5= 6 Hzlﬁ)l) 7591 §4J 8.7
Hz'_é-‘l) 'i1 —877532 };‘Fw?‘?‘)sz 7. 40k ), ¥ 6 - 768 T (2h), A76-8.88 (m, 2H),
7.90 (d J= 8 2 Hz, 1H). LCMS (ESI): m/z 441 (M +H) 7, * ' m/z 439 (M—H)". Anal. Calc for
GoHasFOs » 0.1H,0: C, 78.75; H, 5.74. Found: C, 78.85; H, 5.64.
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= 8.1 Hz, 1H), 9.81 (s, 1H). LCM5 (ESI): mz 4 11 (M +
H +. Step 6: Ethyl
W@ 2@p/0@1B31- ({ 3- but yl - 2-[ 4- (et hyl oxy) phenyl ] - 1peEphLohE)21963
enyl }oxy) phenyl]- 2-propenoate (162)
4- ({3-Butyl - 2-[ 4- (et hyl oxy) phenyi]-1
- napht hal enyl } oxy) benzal de e (161) (0.23 g, 0.56
nmol ) was treated with a m xture of

Ex E ) osphonoacetate and nBuLi to give 0.25 g
—%tﬂg@gé—ﬁf—ihe title conpound (162) as a colorless
viscous oil. 1H NMR (400 MHz, CDCI3) : d 0.79 (t, J

793 Hz, 3H), 1.15 - 1.29 (m 2H), 1.30 (t, J = 7.1 Hz,
1P 2'1.50 (m 2H), 2.58 (t, = 7.9 Hz, 2H), 3.78
(s, 3 22 (q, J =7.1 Hz, 2H), 6.22 (d, J = 15.9
Hz . 6B ." 8 Hz, 2H). 6.79 (d, J
) 4 s 2y ;

J=184H, 1H, 7.85 (d, J = 8.3 Hz, 1H. LCVB (ESI):
z ~1- |
Ste?ﬁ (2@3—1’. {ﬁ‘ﬁé lg%‘i&G %&Bﬁ] (2 r?gte?]\glllsor))(r; %l 1eg?lilafithelllenyl)oxy] phenyl}-
ﬂ'["l'f!ﬂ I }oxy) phenyl ]-2- propenoic acid (163)Et hyl
To & sébletion(ct (28)-A @[ &S ugro-ShyRoxyrephenwessprepytd rriabhibalemyiioky] 1
N H in THE
enelylRatinenets g0 LED o ot B gh & AR Bom eppeyge
wag Ziod byl cOldB@H30NUL) 0.41 d\ﬁ(bj)';f@loq\red by ore grog of-RMF 3 Hpe mixture

wa St%'%ﬂft pogﬁbgte&gbr?@w for % §4%H_2%'213®0 (&55@3 o? Bg(al)él %hl@gdé \K/ere Yerfroved
undgr gupE, The resglug was dlsgqyed ig 1gixdipxpne R mlLyg cg)lq;qkln amube bath,
con%e&?ate(oda%uéous B OH .5 Ab) was/addBd.- THe rébuilin® migid)e wals #lidwed to
s’ur%at @em(tﬁzinpgpbure i';ar ;g:& ruamg ? ea( \glﬂyé] WC]I ﬁlé) ext@ej@é’%’tﬁﬁ&?&c The

conBidedddGar(dvbxtratwas sthedlﬁvﬂh Krivie; dridd over N&BEp, filBered, and the filirate

wad cgr}cgnt aq’eq{!)[a%yé%é/ Luds rédlmf gL g )§¥I%Qf\{%k)é %ﬂ' WﬂBHM@bSﬂ%h]by

eno C acC et her
revgge ph@segoremﬁr@tmnrhﬂm rvmlemtﬂéa@ ochfipid 3p r53ﬁ5§°/1>)r?f thepi 2
corb\ﬁoﬁﬂY%%Q@a %H@@oh@f RipUSH —3@4610)’@11 &Mt Mos WﬁscﬂédH o, -d): §0.77

At
(, bm 74t B, T 000 SeraPHbads | B e THEEA 1M

6.54 QIMRLNE Hz 1£14) 7.08 —a . 18, gH)wlzoch G:{)?H) 7409d0GC= 1a.bIHz, 1H),

0 4) -, t
ot ac%%%ﬁw%’ -2 af8 % % ARshitaicty)
CosHeFNEZ:, 442HB18 G')6 Found: 3421838, 9 Hz, 6.56 (d, J =
8.8 Hz, 2H), 6.68 (d, J = 8.4 Hz, 2H) '6.96 (d, J =
8.6 Hz, 2H), 7.30 - 7.40 (m 3H), 7.47 (t, J =1 . He,
_ﬂm_‘zﬂ!l&)(d J =15.9 Hz, 1H), 7.71 (s, 1H), 7.73 (d,
= 8.5 Hz, 1H), 7.88 (d, J 8.2 Hz, 1H). LCMS (ESI):

z 439 (M+ H +, mz 437 (M- H) . Anal. Calc for
IH26M4  1/6 H2O C,
HO” 7
0

o

Step 1: 1-[2-(1-Hexyn-1-yl)phenyl]-2-phenylethanone (171)
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78.89; H 6.01 . Found: C, 78.71 ; H, 5.91 . Exanple
24 (169) Step 1:

wQ@2qo4/08180r ophenyl ) - 1- [ 2- (1- hexyn-1-yl ) phenyl | € Trafz08021963
(165) 2-(1 -Hexyn-1 -yl)-L/-nethyl-
L/ - (et hyl oxy) benzam de (158) (0.50 g, 2.04 nmol) was
treated with 4-fl uorobenzyl Yfhgnesi um chloride in THF
at roomtenperature to give 0.37 g (61% of conpound

o AR R 8 5 5P

witl b8 Bylnagnedigm ctloritle irf THF at 6-°C tofyivdr).8D¢H|78%) .ofl Gonioun@ Y 1 as a

yeugw%g ( N%@@g@%@mo%ﬁﬁ 9 9% r([t]lff 7 27H%%Hg“i‘ 40%*% 50 Zm 2817156
1 OB 243t B () 57 by PH 4 @845, 2H0r oS T J 14Fﬁabﬂi’ b 136 2H),

7.34 l@@g%nﬁ@i-i Fign. 7062  (m, 2H). LOMS (ESI): m/z 277 (M +
(4- quoro hen hexyn-1-yl)p enyl]ethanone

Ste@’l%g)B"{'ﬂ zsﬂhed‘y' “22“ I“§’ T2t ol uene was treated with
A s&(uiﬁrﬂ\@S [2-01-HéE R -y Bhé@l]@émﬁni?léthmdne (_;(io 88 ¢,89%9 mmbl) in

tolue{\ew s rgéeteciﬁwéf%(smn wB%I?% %Oédﬂc; 6% 9%}‘ the tlt}e 3

corppoun@ A72) 4s 4 fight yéJloBOsoUdn HOMYIR ( 4QQ3‘ﬂHZ CDGY: oy 6 EH) 7.3 Hz,

3H)214|§ —(|_})3oc§1 355 1245 175??]% 25&021997&41 %5‘4—1 %H)Zgzo 188 7.33 (s,

1H)7 7‘»39 (@.of = DO Hzg2td), {9 - 7190, (mg3h), 768 — T35y 2h's Hz75 @Hf 7.9 Hz,
1H), 6B (§,ARCS. szmhj) 29md (Mst): Kz 277EPH)3, m/z 275 (M —H) .

Stegl% éé{%@ t&k%—pygnyl f1 nuaO ale(:i‘1n o)w]%enza cpe‘\yt?eﬁ ¥| ] oxy} benz
3-BtyBepyibnyR 1 (ndptithalevcd (itTenipl30-g] 4 108 pinbdipdreisllucfd@bialdedy@bwas
el B Bt B AER) 0 U BBl 0 o
a IlgHt@/elldw\ha:oos)mpouin\dMBIGZR))Mlaa CDGIH] 10.72ls/ ¥V 8dm8HpI1 |15 - 1.30
(m ?*FBQIVE% 4%8 (%(HEH %@9@32/ gsohél)zglg elde (dJLLI) s%ﬁsgﬁ) 7%%'L7 14
(M2H), F49 ~ Z13p (38187 B8 (& J =Z.481% 1HY, 7 , J 6 9z (tH), 2162-(d J=
8. 884272#1%7 748, 1HK i (171 J = 1341 f@iTH H?-Hlss d; L?Qs@Hz_iH): 9779Gs,HEY).

LCH APG')?TE/Z( 1(M|#)H> 7. 77 (d J = 8 5 Hz, 1H), 7. 87 (d,
Step 4 (BE)3- {-42[,(3 Bldyl- z&hSﬁyl(ﬁnapI#baleﬂw)bﬁy]bEin} 2-prapeddis ach (174)

R - PRk R R0 146 difhshmal weg neated

wrt(l ﬂr@&)uc acid (0.12 g, 1.09 mmol) and 1 drop of plperldlne in pyridine at 85 °C overnlght

to %Y E EHite éi% l(a%(g Ilf&?}yeﬂ&ggl %ALDS ot vﬂﬁcﬂmd%ﬁltl‘ﬁﬁ% JWM}W%OH

was treated

in hﬁxamfr welded 8t rn@t(ﬁ% Bﬁ@@é@trﬁt(é.ﬁﬁa arY@UEF»O't% "’g‘ﬁ 1/59 161

cmﬁfﬁw@a Aﬁ%%—lzoéngLW@7é 8 23, 35HzCQE|-lPﬁ l1gsst.a0 (src@uis 1.40 ~
VR (40 ) Uzl il bsg éd*

15§+@)ﬂ 2*1) 260.(, 4 =0 '('%n?Hir@;% (g, é61?1° 2y TH), 656 (dy/ = 83

7.14.-4019 (nd,- 250, .20 - 28D (m2BHH57.65 (d, J =8.6HS, 2Hy, 7.2H) 7. 4a(m21H) 7.46

—7(%3 (mh 28), 4.7 %77 §~5|_|)2H)67 %é(d(gt-sjz Tz, 42y O bs (AbBn: iz 283 (v +

H) *, m/z 421 (M= H) . Anal. Calc for cggH%og. 1/6 H,0: C, 81.86; H, 6.24. Found: C,

81.86; H, 6.25.
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8.7 Hz, 2H), 7.06-7.14 (m 2H), 7.26 (d, = 8.6 Hz,
2H), 7.38 (t, J =7.5 Hz, 1H), 7.49 (t, J = 7.3 Hz,
wam)o,s/ovzlsa (d, J = 16.0 Hz, 1H), 7.68 (s, 1H),PC1/832008021963
8.5 Hz, 1H), 7.86 (d, J 8.1 Hz, 1H). LCVs (ESI): nmz

(
469 (M+ H +. Step 5:
(21 X)-3-(4-{[3-Butyl -2-(4- f%orophenyl) 1- napht hal enyl
] oxy} phenyl ) - 2- propenoic acid (169) Ethyl ester (168)
(0.25 g, 0.53 mml) was saponified with 1 N NaOH in
THF and EtOH to give 0.18 g (79% of the title
conpound (169) as a white solid, np 169 - 170 0C. 1H
NVR (400 MHz, CH3OH-Cz4) : d 0.78 (t, J = 7.3 Hz, 3H),
115 - 1.28 (m 2H), 1.40- 1.50 (m 2H), 2.60 (t, J =
Examgle , 6.27 (d, J = 16.0 Hz, 1H), 6.56 (d, J =
8.6 Hz, 2H), 7.01 (t, J =8.7 Hz, 2H), 7.12 - 7.22 (m
7.32 - 7.42 (m 3H), 7.46 - 7.56 (m 2H), 7.70 -
H, 7.90 (d, J =8.2 Hz, 1H). LCM5 (ESI):
mz 439 (M- H " . Anal. Calc for
y C, 78.75; H, 5.74. Found: C
inpl e 25 70 Step 1:
uor o- 6- hydroxy 2- phenyl - 3- propyl - 1- nap
~ehenyl }- 2-propenani de (170) To a

solutlon of‘
(2)-3-{4-[(7- quoro 6- hydr oxy- 2- phenyl - 3- propyl - 1- naph
t hal enyl ) oxy] phenyl} 2-propenoic acid (141) (60 ny,
[ ature was
st A2 Jé%‘g‘htnﬂ @’h(e(a‘é’%lrﬂm -BAGHbE TR 2 M C by
1 1oh“éﬂfbl!pm33 Bfﬂeﬂw:prowwnm(kﬂ or & TQunsnodrwasaisgoled i §dtfle (20 mL).

Totﬂﬁé'@cﬁutﬁ)h WeB abi9éd &r&th&?@@l’r@eﬁ@ﬂpﬁd@%ﬁ&én@ 2. 83I>‘g'?\|7365 mmol). The
chloride were renoved under vacuum ggl ¢Ie3|
I

rea&p%rmx%%wia?]st![reg 2o RIRMPEratuLg qvernighy; ;hw%ﬁ,{e‘negedsunder
red@ﬁémpreﬁsuﬁe: elﬂﬁcmaetdellﬂ\g hgxeRs $o Nbl‘ﬂ@idlu(eOa hitd Jolivvpeecipiatediand was
f|ltet\r8§ alrréuﬁ3 Ve\{ sldlﬁelg \:\%h We lé%n e'lr']t\{vafgtcr:.al\q%l 8 c%&{eﬁédz{owé)%ge product
as exmlnfa/@tlwonw THe @moduﬁh@amwbwfadﬂe@h ghiemeatogsarhy eyer 2. with

he%ﬁég‘@@bﬁm (30:105 £5]) toiveSB ﬁ%om@i bittied ®1S.comPbund (175-

[trate was concentra ed t 0
E) s a&a'ef'e%so"aalef@ WithQ-33 & B3R °bi9 m&}ﬁr@ 5 3'9?5 3? i BYiF, (00
MHszfmd$ 3?? e ﬂggmai&aSHi)gmoM@,@-lpm 2AQh,| a1 1:[;0214)1; 648 (s, 1H),
af f or e 0
7 B T80 Goih " MEa82 2 V. LS AR Eargh it o wiz
CE@I@Q‘# & (t)J d 101z7§H)( 4, 17Qs =2H7 4322—@, J 31, HZ 2141 5:74s, 5151) 7.19 (d,
t% LelnB 2 E;MH c?;él d5763_]l8_ 15.
JB) He g, %2§17(”t9(m33'=‘)8 SWI§ tes gz, % (m
st EthylA4 4-tr7fui?cﬁo(3r(ph8rmmet‘t’nynﬂutédoatd (£76]16.0 Hz, 1H),
cofy g Bl Ltk b 9 Seg
hydirogerfateshat rootd eni@82ure with 10% Pd/C under a hydrogen balloon to yleld 0779
(90%) of the title compound (176) as a colorless oil. From ethyl (2Z)-4,4,4-trifluoro-3-
(phenylmethyl)-2-butenoate (175-Z) (0.35 g, 1.36 mmol), 0.31 g (88%) of the title compound
(176) was obtained as a colorless oil. 'H NMR (400 MHz, CDCls): 6 1.18 (t, J =7.2 Hz, 3H),
2.35 (dd, Ji;= 16.4 Hz, J» = 6.3 Hz, 1H), 2.55 (dd, Ji= 16.5 Hz, J, = 6.2 Hz, 1H), 2.60-2.70
(m, 1H), 3.00 — 3.15 (m, 2H), 4.00 (q, J =7.2 Hz, 2H), 7.16 - 7.25 (m, 3H), 7.26 - 7.35 (m,
2H).
Step 3: 4,4,4-Trifluoro-3-(phenylmethyl)butanoic acid (177)
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Exanple 26 (174) Step 1:
1-[2-(1- Hexyn-1-yl ) phenyl ] -2- phenyl et hanone

W@ 1008)p@2181 - Hexyn- 1-yl ) - PCT/US2005/021963
L/ -met hyl - L/ - (et hyl oxy) benzami de (158) ( 1 .0 g, 4.08
mol ) was treated with benzyl magnesi um chloride in THF
at 0 aCto give 0.88 g (78%8 of conpound 171, as a
yeIIOW0|I 1H NMR (400 MHz, CDCI3): d 0.93 (t, J =

Ethﬁl eE?MH) as 7 411%|_rEm<]ﬂkY5\_/§’s éalpogﬁ F:% \gnth E&)E}\laoﬁ @gill-(apdé%& to

givé 0097 4Kl 100%) 27 the tifle 8Gmgaund 2HF) aga Sellow ofl. 39 NMR (408{MHz, CDCly):

s2fy {15t 58 VR A0 a|e2%73%%§<’§’2m“5-

7.28 (m,LﬁH)thZ)f- 7. 33 (m, 2H). LCMS (ES): m/z 231 (M — H)

eZa 4: 3 fﬁﬂu!i@rlsmﬂikﬁ)% 4- Hﬁﬁaw 1(2?1; H&]ﬁﬁﬂél@ﬁwq ( 171)

PO AR ML A N 05 (557, 6o srmeabwes bieteduth
oxalyil thierideaomMes By GICI2h GrECR 1 digdd.74 gl829uy & leititle cdrbduMR (178)

oo {1 Q0MEE s oo Bdobb: 30578 48 17y b .
3.051z 3.28Kin, 21%), 280 (& ,J =1+ Hz,AH337.85(t, A+.6 Hz, 318), 7&0 -J.57 (M, OH),
colfy Aty o 3,1 GlgRs by, 757 20,
Stapdve- Rl‘ESIO)'3 (tmlqorgmtwirnmhthalenﬁluﬁs (M- H ~. Step
Trediment of 3- tnfluoromethyl) -3,4-dihydro- 1(2H) naphthalenone (_E) (0.40 g, 1.87 mmol)
wit w%ynego%ewby%aiﬂr‘é oA Rh k) Al et S5l
cordpdd (T7Y) hs aelodesk loil: onohmmadmjrahy deDEIE)sS baa(LdHyi7tds —7.68
AR R 00, 95 b D5, o LEf i Mo o
-H\MR (400 MHz, CDC13) : d 0.77 (t, J = 7.3 Hz, 3H),

Ste}! %ékgro?\ﬁf-{[@gbtg?%&)rﬂﬂﬁﬁ]ogy%s a'?ﬂ@gﬂon?é'%yl)on%pﬁﬁ!aﬁhe (T_Q)
2-Breapo-3ftriflugometpyly g-naphthaterol ( 17956 Q@tg 5%9 mmoihwqqztreaiqq)wﬂh
chlgroﬁ{%ﬂ{eﬁ methylether t the pre%bﬁoe of difsprofyletdylamiedn THF todille 0.24 g
(9186)9f the ’u’tl§L ol p@mglgggg as g pﬁlorleéé%%ﬁéﬁg (40(%1}/!% GéqCIG)MS-g 75 (s,
3HHX32‘9(S$H‘:)D7§9 7.65 (m, 1H), 7.65 — 7.71 (m, 1H), 7.91 (d, J =8.1 Hz, 1H), 8.05 (s,
1H) %)26%&)6”%(4@_‘ thvj @ﬁ@yhé&&%t n?l enyl ) oxy] phenyl }
Step T:(13{BlethyyloRy) mathyibxyi-2sphsiny hadtfiypromeaihimaphihglene (181)
Su;/%Jéc)up ity Jf42 &omg 1 mgmi)llo)( M@ﬁ\ylﬁlﬁ?f-@@nw&&né@l)ﬁéﬁr@ha@&bm

nd 1'dro
(0.8 51 v v PoenvbRPHie Al (1B &S e BrlereRensa st
Pdﬁipr@h ki OME Wb la@Waldd 5B WS 16D 9C gab e g(P5%) birthé titteadompaund

0,

(18 b1 8 Wi tindr M FORLIHE GREEES S0t s el 20y 63§ - 747
(mOSH), 167 NS4 (A1) AHiViAz4 -CHAC, @-Fﬂ)TQGi(dOJZS o(Hiz, 181),8.1D.(8, 1H), 8.21
@42 1%9"593%530 s oy 5 = e é”‘m?% ,
Stép 8:2-Phleny)-3trBludrdiagth P} - naﬁhthAlevloll@_g_)m 2H), 7.20

1- (K/feﬁl%ﬁ}%}n?%oxy}k %ﬁeﬁyﬁjs (ﬂfluor&néhﬁ%ap@l@leneﬁj (o. 2d g40?68
mmol) was treated with 4.0M HCl in dioxane at room.temperature to give 0.19 g (97%) of the
title compound (182) as a colorless oil. 'H NMR (400 MHz, CDCls): 35.40 (s, 1H), 7.38 (d, J
=7.1 Hz, 2H), 7.48 — 7.58 (m, 3H), 7.58 — 7.66 (m, 2H), 7.86 (s, 1H), 7.88 — 7.94 (m, 1H),
8.24 - 8.30 (m, 1H). LCMS (APCI): m/z 287 (M- H) ".
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- 7.56 (m 2H), 7.70 - 7.77 (m 2H), 7.91 (d, J = 8.2

Hz, 1H). LCMS (APCl): mz 423 (M+ H) +, mz 421 (M -
wolRoos/os18s . Calc for C29H2603 1/6 H2O C, 8 1r@BUSH5/021963

6.24. Found: Cl 8 1.86; H, 6.25. Exanple 27 184 Step 1:

Ethyl -4,4,4-trifluoro-3-(phenyl nmethyl)-2-butenoate

(175) 1, 1 ,1-Trifluoro-3- p?ﬁgenyl 2-propanone (1 .0 g,

510mml)vvas di ssolved in CH2C12 (20 m ). To this

e§ e b S S R S L
@n%dmlwﬁlpeﬁhwi mmpfaibwrml (82) (0dRacP Bhaynekdnsvied under
flqu@diaHE&gerQEl@%é‘ h&atedRRNCES, %M§6%’9@@0 ‘thtotd'\% doaR (3!36%) of the

white solid precipitated and wa | tered and washed

““G\/ﬁoﬁwoh@dé.ﬁé)sas arlight proye selide W%@ﬁe (‘M’HZF GPel):06-&fi(de/ =88
Hztzlm ﬁw(iiﬁJl&rdJ&HEtzk937 8 1 7 ahimys)l 286 oi7l70 (hheHy; 7i8ded, U =8.2

SRl thot b {@Sgg"hr?ﬁat%@f%yg%vfgﬁﬁ@?zrua)

* of (E) |sorrer of the title conmpound (175- E) as a

SRS PRGN R Fo bl
propenoip atid{A84)3H) , 4.09 (s, 2H), 4.24 (q, J = 7.1 Hz,
4- {%ﬁhen;ﬁcggﬁmﬁémn%@m 17na%chaleZyZB§Q/}l§éﬁza1§§ﬁyde 13 W?né 282, rAmol)

was dsasoivegi—,n m{ndmj: (3 mp) 1T<p_§ns sg&.buon waaqdc{\e{g %C ac (Zﬁ n(gq O%é
mmol) and 1Hllop cdiperibiné: 4Tlﬁéreadt|d}1 mixéurbSvastheatdd at 85 4C bizrnightl) cooled

ancg%oug%d m@t 6'8 I—ém%gtrﬁg)r e Em%ILLYFR 28)%racted with EQBQC %’he co%blned

organio erkrBt (vphreasHedetith\sl N HGt aaEateing, o7 ofriNaLSO,, filtered, and the

flltl’%l%% %bﬁ?e trgl{gbl i éﬁge( @8 a8 rbfd?ﬁv\gs%tahéht) Bréw? V.Eééﬁue 3k, 8vhich upon

enat e room

tritqrafingeritat 17 Melet in hegmendgletied$gang @1%9/ (e e eemncseh(184) as a
whifd @Ang 91p72%9- 2(190&@ 1|CPfNMFhPob MHzecﬂgthl@/Wie 64 (B) 3% Bz, 1H),

- Upifl
6. 5@&%2{1;/5 ?rusﬂz(ﬁéh*)) 730 B R, (71%501 24 % s Fgg?.@“% Kidu=160Hz,
THIYE0)- 7.92 B, o) (B8, 9E stthez, tiHy, lsel6qarpeandiz 1M B.36ds, 1H).

(R AbRR R 0 1 R st %id‘c“cfoa HWE@” 3%6 HO:
C@139H-I1399[—|)F,our2d557ddd H,B.%4.16. 5 Hz, 6.2 Hz,
2.60 - 2.70 (m 1H, 3.00 - 315(m 2H) 400(q J
=7.2 H, 2H), 7.1 5 - 7.25 (m 3H), 7.26 - 7.35 (m
Example 2&(@90)3: 4, 4, 4-Tri f | uor o- 3- ( phenyl net hyl ) but anoi ¢
acid (177)Ethyl ester (176) (1 .08 g, 4.15 mol) was
sgponified with 1 N NaOH in THF and EtOH to give 0.97
-100% of the title conmpound 177 as a yellow oil.
HOH (400 MHE, CDCI3): d 2.41 (dd, J1= 16.9 Hz, J2 =
5.8 4H), @H- 2.70 (m 2H), 3.00 - 3.15 (m 2H),

7.15 - 7125 3H), 7.27 - 7.33 (m 2H). LCVB (ESI):
M zZ3Y K- .

Step 1: 1-{[(Methyloxy)methylloxy}-2-{4-[(phenylmethyl)oxylphenyl}-3-(trifluoro
methyl)naphthalene (185)

Suzuki coupling of 2-bromo-1-{[(methyloxy)methyl]oxy}-3-(trifluoromethyl)naphthalene (180)
(0.255 g, 0.76 mmol) with (4-benzoxyphenyi) boronic acid (0.36 g, 1.52 mmol) in the
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Step 4:
3-(Trifluoronethyl)-3,4-di hydro-1(2W - napht hal enone

W@ 2008)p02483}, 4- Tri f | uor o- 3- (phenyl et hyl ) but anoi BCHUBH05/021963
(177) (0.97 g, 4.18 nmol) was treated with oxalyl
chloride followed by AICI3 in CH2ClI2 to give 0.74 ¢
(82% of the title corrpoundogl78) as an off-white
solid. 1H NWR (400 MHz, CDCI3) : d 2.60-2.75 (m 1H),

J =
ool R g s e 0 B o b
conmigdund 385)as 4dolorlbssvﬁ’coﬁsid1l 'HINWR (HGMBHEESDGL): HrBA3 s, 351) 475(
LeR
LSS TIR C BPSRE PO T S g e o 77
— 7BBdmat hdnT-69f 758((ox i1 ), J@d@m’cﬁ%ﬂ 31H), ﬂpﬁﬂ‘dﬂﬁl B.21(d, /=82
Hz (12470 L@ﬂshtbﬁlrﬁﬁqee(n\ﬁ l?\f’eb (0.40 g, 1.87 mmol) with

0, 23 43%
Stepe; PRI eTOSRYIPhEn MG JH I T LDy Loartaoipagt A4S
1 {Wéthyl&&yi)rh&ﬁillbﬂs@-@ MHtphetyDattBY joxylplterndB-3((Bifludrbinethyl) b&bhthalene

( __?)d(o@% 9783572 é@dl)lﬁsaﬁﬁf@gv %Qéil\ﬁl Zlcﬁﬁ leﬁ(éléeg %I\/on.ﬂ] Werat&e%§ give

0.28ydPP%); of the title compound (186) as a white solid. '"H NMR (400 MHz, CDCl,): 5 5.14
EH)Bﬁqgg? h@[%iﬁe@hﬂ@wﬁhwldmﬂ 85z bifi) ¥an Qi ),

7.49= @rﬁ%ﬁh g, 7 r419f(1j ubT bRetzng) 7-87 nAfi% (Ta PEh G185 (2. 7181 188 2394
(m aiH) 8. 74— B0 (th, Was LEvEaES: erztd’lmrhlmaamahma% ety

s bRt Sfreéﬁ%ongfmeﬁt' U e U
oxy}bémnaldahgde)(_sl) 1H NMR (400 MHz, CDCI 3) . d 3 75 (s,
2- {% E%hi'ﬁ&n?&h)ﬁ)é’iy ;%E)nyl} 4 _(quoiorﬁ&tﬁ)ﬁ) f_@bp%ﬁ%eno?( g@ ©, o8 ggé 64 mmol)
anq @I-fluo}ob:ergaldehﬁz!g washeateOwith @&gqa in wgo@gg Q ]\{4‘, for ﬁ)h uging
mnc% § Ngntnesmer to glve O 2 z (71%) of the tltle compound ( __8’[1? as a llght brown

VIsgqtfug,g tH‘hN @k%’ @Mﬁapﬁ% e‘gf(d J 8.6 Hz 2H) 683 (d J=

seaaiomﬂvoé tﬂ[..(-n@hmél Y ¥ etz (o BM), 737@1768‘ (myarpresshy) J = 8.3

0 4
B R e A B Ho Ty B2 (TR TR0V bt -+ v
*, Pd(PPh3)4 in DME using a sealed tube at 160 0C gave
N e e
naphthalgpylloxyligmzoate (188) (m 5H), 7.57 - 7.64 (m 1H),
Toh s@fﬁtlongfﬂﬁb 4 hlahplmetﬁ I?(ﬁ(y Hen ﬁtr&lu@roHéthyMnapﬁth&leﬂyl]
oxx}mn;ai%gydg d _%) %g 0, 45§mmol f Mye?gal 14 0 B & 2 MiF wdRdded
NaZNRba B)gl 2 36 (rtrﬁdl)ffblmlred by tvimgl, Y0.96 gidpdet himbiznBhe eaion mixiure was

Stlfj‘?é% %Jf%‘%\}&ﬁlgﬂ\tzéﬁed%ﬂ&g—ga&&%rﬁl\_/?adnﬁ lle@rE&’ W&J@Wa pad

of whterpmtop)m a—lavenqh sititacgeanBheditrate was Wémdr\ﬂe\thu\feéert *25'“@1 df@d over
NaQS(%gﬁl%r&? JA%) g&fceﬁt%e& fogb\%tﬁ&mw&@d&el 82} light Feifcd Vil &rich

upgn trituration with 1% MeOH in hexanes, gave 0.21¢g (806‘% of thel_Rlé compouné ? 188) as
a white solid. mp 131 —132°C. 'H NMR (400 MHz, CDCls): & 3.85 (s, 3H), 5.01 (s, 2H),
6.58 (d, J = 8.8 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 7.05 (d, J = 8.6 Hz, 2H), 7.30 — 7.44 (m,
5H), 7.55 — 7.66 (m, 2H), 7.79 (d, J = 8.8 Hz, 2H), 7.89 (d, J=8.2 Hz, 1H), 8.03 (d, J=8.1
Hz, 1H), 8.24 (s, 1H). LCMS (ESI): m/z 551 (M + Na) ™.
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= 7.1 Hz12H), 7.48 - 7.58 (m 3H) 17.58 - 7.66 (m
2H), 7.86 (s, 1H), 7.88 - 7.94 (m 1H), 8.24 - 8.30

W@ 2006069185 LCMS (APCl): mz 287 (M- H) .Step 9PCT/US2005/021963
4-{[ 2- Phenyl -3-(trifluoronethyl)-1-naphthal enyl ] oxy} be
nzal dehyde (183)
2-Phenyl -3-(trifl uoronet hyl1)0-1 1- napht hal enol (182)
(0.19 g, 0.66 mml) and 4- fluorobenzal dehyde was

Stég)%t‘%a o‘w ti;e%yg g n@gﬁg &‘% 2 é'% a@'if Pgb%ﬁa@gﬂﬁv}

benzoatef189H NVR (400 MHz, CDCl 3): d 6.67 (d, J = 8.8 Hz,
Meihigh 4-([Z- {ﬂ[(&é\ﬁlmeﬂwyﬁo@]pﬂehﬁ}rs @M)uoro?nelhyﬁ = nabh&ﬁle(’lﬂ]oxﬁ"@enzoate

@éb(% 1 5) N é :[nr‘(@} wi\{gébegzyga?eog i Et(%% ano[j\%%(gﬁ 6%4’)}_% '_Bom Ee&wgrature

witlf BBl Pd/Grinzded & Bydrivien dedipontto Sted78lg (94%) of the title compound (189)
h lo3 - A= t

as %%A‘nt%s{ﬁ {r[ 2zoP eib}éocep]lg Iﬁ\{:MFg gagwg;pyéﬁ-d}). BaRBt A b2 (,
J =89 lﬁz%@ﬁﬂ (dSJ étBrG mz aolt, 6ast (A ¥ 8.8 Hz, 2H), 7.60 - 7.72 (m, 2H), 7.80

(d, JWHB%W&Q @XMLWQQHQ?WQGM(JB?)? 42921?779 35Qs 244). LCMS

) di sspolved in pyrldlne

(E%bf"lﬁ f’@n(%yabdded mal oni ¢ acid (74 ng, 0.70 mml ) and

Steb 6 MofR-(EHyirprypghdhiip-3-(ilifkof ahasthyIpM-naphihaleay NG/ Haabitheid
19 85 0C overnight, cooled and poured into 5 N HCl (20

( ). The mixture was extracted with Et OAc. The

Methyhdsiterd 1B (@famd.d). trhmal wasvaaponiisth wih WiN Ma@H k Fhtf and EtOH to

glV%@% ﬁ‘rrg’ &75’% H8ne ﬁ”e' C,%q’l Suid (aﬁzag%hltte'skﬁoe rrﬁﬁ’%&?‘ngﬂ ‘]@3 1H NMR

S concen rat Ive the crude pro uct
(408 MHi2y Q- Bkl 5 G160 db i B Hz, 24k 654 (shelrr &6 ekt 6.9 (cwi/ 1.4

Hz%&p@%‘—-'?nmg QﬂF? 79“11@-0'@6&& 7@@%%/—58‘1 HEeu-tglélu@ﬁ J=

ound ite sol |

79NMR1UM@€§34I\QHZ1 )cl-@Mﬁr(Eﬁb* mizg4g (Mg Nad nyz 423 @M g H). Angl Cale
for@ééﬁSF(gdudza-lg%& biZ.21 3—5‘&3‘647 FlaGnd Cl6205;(HN3.&H), 7.37

(d, J =8.7 H, 2H), 7.5 ( J ='16.0 Hz, 1H), 7.60

2772 (m 2H), 7.89 (d, J = 8.1 Hz, 1H), 8.16 (d, J =
Ex8mpletdo (1d6)) , 8.36 (s, 1H). LCMS (APCI): mz 435 (M +

H + mz 433 (M- H) . Anal. Calc for C26Hi 7F3C8 1/6

H2O C, 71.39; H, 3.99. Found: C, 7 1.50; H, 3.94.

anple 28 (190) Step 1:

H i oxy) et hyl ] oxy} - 2-{4- [(phenylnethyl)oxy]phe
nyI}-3 i fluorg met hyl)napht hal ene (185) Suzuki
coupl i ng7of @

eyl oxy) met hyl ] oxy}-3-(trifluoromethyl)
180) (O. 2559 0.76 mmol) wth

(4- bE1Z0 i >“acid (0.36 g, 1.52 nmmol) in
t hepresence of Pd(PPh3)4 in DMVE using a seal ed tube at

rdeP S BG S Pl SRR 22 ) .

CoBplihg of methyH)-(methyidxy]-8- {[(tﬁﬂl@ororﬁetliﬁ)s(ul@nyl}bw} benzgte (Zd) (0819,

2 %_rﬁmkliwg% Hascyie?8.95 ml; 446 kiRonUshg Ph(FEPh::E1 ard Sullgade b7e g

(~100%) of the title compound (191) as a dark brown oil. 'H NMR (400 MHz, CDCl,):  0.85
- 0.90 (m, 3H), 1.20 — 1.40 (m, 8H), 1.40 — 1.55 (m, 2H), 1.60 = 1.70 (m, 2H), 2.47 (t, J = 7.2

Hz, 2H), 3.83 (s, 3H), 3.87 (s, 3H), 6.82 (dd, Ji= 8.8 Hz, J> = 2.6 Hz, 1H), 6.99 (d, J = 2.3 Hz,

1H), 7.88 (d, J =8.7 Hz, 1H). LCMS (APCI): m/z 325 (M + Na) *.

Step 2: 2-(1-Decyn-1-yl)-N-methyl-N,4-bis(methyloxy)benzamide (192)
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- 7.63 (m 1H1 7.63 - 7.68 (m 1H), 7.95 (d, J = 8.1
Hz, 1H), 8.08 (s, 1H), 8.21 (d, = 8.2 Hz, 1H). LCMS

W@ Ei®Bb)o2185 z 461 (M + Na) +. Step 2: PCT/US2005/021963
2-{4-[ (Phenyl net hyl ) oxy] phenyl }-3-(trifluoronethyl)-1-
napht hal enol (186)
1-{[ (Met hyl oxy) net hyl ] oxy} -192{ 4-[ (phenyl et hyl ) oxy] phe
nyl}-3-(trifluoromethyl) naphthal ene (185) (0.32 g,

el Mk 25 6510 Moty B2 B wr
a mpevrp o NdO(direshylasraxyiaminedydischleridelgqd BRL(9aue) 0 fPig, (94%) of the
titledefrpBdind g%? asth l%ﬁt yeRbth oi!.51-l—l41$Mﬁ§éOCﬂ-ﬂ7®-|z, dadl;o;.ﬂra 6.85 —d.98 (m, 3H),

8.6 Hz, , .31 (d, J = 8.6 , 22?, 7.4-7.40(n‘b
1.29 H)1’.377(_rry;rQH , 187501 .?Qﬁm,fﬁ),j .5p -21@6? gp, )2.98 & ..{_5:72214) ?H), .28
(br é, 3H), 3.67 (5%, §Hm 3.8b1s, 3H4), 8B4((8d, JLEB.5 He, 88 2.5 HAzIH)( 603 (d, J =
2.435!9, M-I)? 7%358,(% &8 %‘z“? H)é{l_%gl%(%: fEab Mm% 417 (M + Na)
Step-3: 1 qz«wp¢mw?4mimeuwlqmmernh&ﬂwnensleghanpﬁﬁ (@®8bret hyl
> oINS STERIRIERAR BB o o
treatg@pith PROZEMAONES| BT I?r@}_égrsT@If Qg 0. |(§1 %)ff compound’193 as a
yelbu dilu QY leng@b Ry dBcips olbsat®eb i, k), GSRCOB.37 (m VSO .40 -

100 OC for h usi n)g n_crowayve synt)rai e{qgt§4§' v% 6.83
1.59 (22K S9! Sr(my R £ e JCa el (CLBr 40 4P (%Rt ©
(ddhUe\8Y Mk,Sk 8@57 9z, 11H), B-OaNNMR/ £ 2BMHAVMR), 7GDC 336 (nd 351),07127-s7.33

, 7 =.8. , = Hz -
;780 B /e e 31, Bl e 568fln b8 oz BL Ry -,
Step 4 6g8lethylonyiip-ociyi@ephesyl-naptghalenpl (198)) | 8.04 (d, J =
A %uﬁorggff %KQ -feﬁg-‘ﬁx}f—%{(rgéihg{?xy%eht%ﬁylfﬁ-phéﬂﬂeihabm{)fo g, 2.21
mmgl)in folyene wes eakpH Mk A "M?('%T%WQ%W tolugne forgiye Q.89 & K ff the
titl§4 cc%mpfﬂﬁﬁbl@b h@@u&%r& @rtbw}\ RenroRM& (@d(?ﬁl)—lz:r@@?)?lﬁ)bﬂﬁ i(ton =o*f1I Hz,
- -14- e 0 - 32 (fr
ot e BRI DA LRSS T4 ) T i,
1 Hzmtds)— 7.0 lvie,@H) ('Azalrms) 11N . 3CHIA7Am(| 2HN 17 42wes 48 iul d i), NRON- 7.56
1 . . - -

(il $045, 5o Rp 1. LOUSESH ik obpl - Hveber sy
StereSrefl(Metbyloverr0eiit2-phenvirl swpithalenylioxngbenzgidehyde,(124)
o-Uhesst ity pas ahersdse o d st by tel
Nagin DY 0lnientey Sesiion 1 Goieren aanids e ahe PRcop) o Betre
cofnPEureir(18iy ap QeI oiE}é HaNMR (00 Njted, ODEI:5 @l 0.84 (E),\M& zh mp%m, 1.05

tritur n_w % [ es, 9
- 1510 ha Bt fre bt ) co) “i 2 e R 4 g7 (g e
Hz1232), 003 T4 ANWR3H) 001 6M-E:26 (BD@H3)7.56 <1784 88, 31, 7.8Hd, J5. P Hz,

6. = 2H), 6.83 (d, J = 8.6

1”&%'79%%)1,'4)7. g feoy e e S0 256 1% 3, (m
Step 6: (2 -3-(4-{[6-(Methyloxy)-3-octyl-2-phenyl-1-naphthalenyi]oxy}phenyl)-2-
propenoic acid (195)
4-{[6-(Methyloxy)-3-octyl-2-phenyl-1-naphthalenyl]oxy}benzaldehyde (194) (0.20 g, 0.43
mmol) was heated with malonic acid (0.14 g, 1.29 mmol) and 1 drop of piperidine in pyridine
at 85 °C overnight to give the crude product as a light yellow viscous oil, which was purified
by flash chromatography over SiO; eluted with a gradient from hexanes to 35% EtOAc in
hexanes to gave 0.20 g (92%) of the title compound (195) as a white solid upon standing in

freezer. 'H NMR (400 MHz, CDCls): 3 0.85 (t, J = 7.0 Hz, 3H), 1.10 - 1.30 (m, 10H), 1.40 —
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5H), 7.55 - 7.66 (m 2H), 7.79 (d, J
7.89 (d, J = 8.2 Hz, 1H), 8.03 (d, J
W@ 2®4/00985 1H). LCVS (ESI): nmlz 551 (M
Met hyl
4-{[ 2- (4- hydr oxyphenyl) - Sl\ﬁ rifluoromethyl)-1-naphthal
enyl ] oxy} benzoate (189) C‘1‘1yl
4-{t 2-{4-[ (phenyl net hy() oxy] phenyl }-3-(trifl uoronet hyl
- t-haleny |y o} HeRzaat )= 4  55lR, J =86
15&%??’1\%@%‘3 (Qgﬁg)fgbiz’gjt%’dg '%@E%%zgﬁgwb%% Z?’J? atsl?oom
Hz, 2bp&f dddive W2 Ha, 692 PUZCHIHSr — & 1 hyar Fdeh 1B Voo™ e 1)
7190 BBE (nd SHYD? $PA%N HRT 68 I Ut 16.@HE AMpoUEHl(d( 189)2 tas 18). LOMS
WhlteS|ICh+ .g_)g; 6 0C. 1H NWR (400 MHz,
(ESGERO N +H)j 1z M-T3y, 6.62 (d, J = 8.8 Hz, 2H), |
Stei® 7 5@ EJ-8-{4-{(6-Hydrdkyzoct@iH-phéhyda-naghthalenyBoxylphenylii2rpropenoic
.7q38- 7.72 (m 2H), 7.80 (d, J = 8.8 Hz, 2H), 7.88
aciq@®); -8 3 fr,. 1H), 8.15 (d J = 7.7 Hz, 1H),. 8.35
Metifd ethet-195 (0GR, PESMymoliitas tested with-BEKei GH=Clgjoegiveghe crude
prodticl dar SafdediRbUPHE Wnich wis ‘X:mﬂeﬁ Iy esveFsRtphysq préparaintHRLC on

S R
163EL 18 °t0 'IgNWR (B0 MIHZ( TAOH-af): 3 0185 (1 & & &.200rBdlnd5(-198) (m,
o R 9 e 2% o3 MR B o
Hz, BHE 6196, (AR 1) 9.6 HBJ(=12.3 Hz =119, 2161z 7.1, 31), 8087 7728 {m3H),
7.3%@ J =é671€z gzgﬂ, 73]482— 25@ (rELZQH),it%Q (o J8%.4 1z, 14%1@.@1\/13 (EBY): m/z 495

8.8 Hz, 2H),
8.1 Hz, 1H),
Na) +. BIEPSH05/021963

+ 1

, 8.34 (s . _
(M £ BS], /2 49 (M4 1) [.Mral NGlc for G293 §aQ: Guy -55;h§2/ﬁ-596- Found:
C @%gc fohy C24HISF3O4 0. 25H20 C, 67.21 ; H, 3.64.

’ buh'c_i’f C, 67.05; H, 3.47. Exanple 29 (196) Step 1:

Met hyl 2-(1-decyn-1-yl)-4-(nethyl oxy)benzoate (191)

Ex%@bb?%@f methyl
-(methyl oxy)-2-{[(trifluoronethyl)sul fonyl] oxy}

benzoate (77) (0.81 g, 2.58 nmol) wth 1-decyne (0.95
Horq)_, 5.16 mmol ) using Pd(PPh3)2C 2 and Cul gave 0.78 ¢
HOCI?@%@tgjhe title conpound (191) as a dark brown

oil. 1 (400 MHz, CDCI3): d 0.85 - 0.90 (m 3H),

. M), 1.40 - 1.55 (m 2H), 1.60 - 1.70
J = 7.2 Hz12H), 3.83 (s, 3H), 3.87
J1= 8.8 Hz, J2 = 2.6 Hz, 1H), 6.99
(d, y=Z > 1H), 7.88 (d, J = 8.7 Hz, 1H). LCMS
(APCl): mz 325 (M+ Na) +. Step 2:
2-(1-Decyn-1-yl)-L"net hyl - W 4- bi s( net hyl oxy) benzam de
St 9%){5[(WMy-3lﬁ1e -byhenyl-naphthalen-1-yloxy)-phenyl}-vinyl}-

- decyn-1-vyl)-4- t hyl oxy) benzoate (191 (0.78 g,
phos "fﬁﬁ:ﬂ¥ d\ﬁf%ﬂeﬁte Reire of N1

To @stlirifg sblyiidnya teavapihgimetieylénedipbesphonatel €. thal A7 mgal &
0. 80 949 t,i .
vl Y0 oy e TR O S masy g g

reaCction 1Bbdjure was stirred at room tempera’fure for 2 h under nitrogen. The r%éé%l%n
mixture was cooled to 0°C then a solution of 4-[(6-methoxy-3-methyl-2-phenyl-1-
naphthyl)oxylbenzaldehyde (8) (0.198 g, 0.537 mmol) in THF (1 mL) was added dropwise.
After addition, reaction mixture was stirred at above temperature for 10 min then heated at
80°C for 3 h. Reaction mixture was cooled to room temperature then diluted with water
followed by EtOAc. The layers were separated and the aqueous layer was extracted with

EtOAc. The combined organic layers were washed with water followed by brine, dried over

L Ay
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1.20 - 1.37 (m 8H), 1.37 - 1.50 (m 2H), 1.55 - 1.65

(m 2H), 2.38 (t, J =7.2 Hz, 2H), 3.28 (br s, 3H),
w@2®é/002185s, 3H), 3.80 (s, 3H), 6.84 (dd, Jl1l= BCBHU®N5/021963

J2 = 2.5 Hz, 1H), 6.93 (d, J = 2.4 Hz, 1H) 7.24 (d, J

= 8.6 Hz, 1H). LCMS (ESI): 2332(M+ +. Step 3:

1-12-(1- Decyn 1-yl)-4-(net P@;{ oxy) phenyl ] - 2- phenyl et han

one (193) 2-(1 -Decyn-1 -yl)- L/-nethyl-

éé ﬁg&é&éﬂ?&&&&é%& Qfﬁ&% e(clgc?e)oﬂ(v%s%ﬂhoﬁ'laftog?ap‘i\éd with 9%

was treat magnesi um C orid
EtOpg infiaxangs. fgpwed Py §%"9‘aifMQQﬂrf§kﬂN?oo 151l0B(58%) &f %F‘H'%%naﬂovnd
(_f)'ds YR AR (WMT%D@L) 3 10133Qt &5 7.1 Pz 9EOH)(, mo53E)s, H)13 29, 3

0 305 -4 143h 66D, S0 511830\ o0l 453 2 Y (4 -
24,2k 9. 56483 r()dszquL&mYsHmzlzz 722 (i, 5Ha), 7 8bl)-, 7.5 @8 1(H), 7.40
é 7259§%ggz %LJr'F'?}ﬂ% - iﬁ(m 3H), 7.27 - 7.33 (m

H. LCM5 (ESI): mz 363 (M
Steﬁz H}Z [4-(6- Iﬂ((iroXﬁ-i nie¢hyl- Z-phenystlwmale@d(myﬂrphenyl] vinyl}~
phtﬁémim fg A !;82 phenyl 1 napht hal enol (193) A solution

To a gelytion.of &4H91le>}<*wyrﬁéwgih>]' 2phRdngphtbHen e ) r9yY i vEo
phogpho?no?abldm&h))l e’st@r a] ﬂ)U(Qﬂ& \gmsmrrambedw iy waa(smm\yﬁaﬁs added

drog\@lﬁeg%reo A Msnl%rgen \%ﬁ Ongq &Z%@v N%ﬁ E'Q%HHI\%?E Gt room
temPBBEtur8) Reactio®mduré Was doncemraled—ip a \@#ip solid, @n d1uth)W(tmeater
Thelapcg% s%a)%g [as %;étﬁa%%e{drﬂnth hyl %thélﬁthérﬁ Ehe%rgfn% Ié}ye'r"ﬁ/as aidd over
Mg$Q;, f@q@d ar}d g)g\centmteyﬁo @ma Oz‘lﬁ)g of 2 white powdefg %Fm © % mI_ g ;59
mmol %ﬁlats 'ad&eo@ﬁg%v%!se %I"ﬂie ?_rl)u&i 88k (ﬁ113~61:; 5.283 fntd?)din ﬁdghentlg% DCM

t Z . . _ - . : .
(s B0 B g nEinsFRoiey B ath o ol soapeigienin s poie
Thésuiid alad aisyaiead(id SO (1 mL) and punfled by reverse phase preparative HPLC

usvfgbé §E1t8rb\6|u é%)d?é &S‘CN :H %) @Q Q(téS 45 [bafi’é)%h%m%l% {AR3d a

mofiifier] t@w&rd e tile @pmp@mddm a8 ThGmyren, A MR paglveis, Hejmpure
cononzlgd Q/a§ Elr?’rr@ed gga.h 08ing bdd. vk %Q@éiséito(ﬂ-f?@)wtlaﬁa@ fg@hit asd and

10"(3 methapot}g 100°g3 m OVfEﬂ_B mmlzhgcgradier% Uaf ﬁ'?'d 5;]_6 C70°p mgli\anol for 5
mir{ fo,affdrd0.006% (8%) ofth: titiScddrbolisd (__g) as ®IBpurety ' NMPganglysis. 'H

NM;F@g&m# %’ﬁ'ﬁﬁ?) %,3)]1 (%%3%1 (t, E%O}I@Fﬁ) ég&(dﬂj):@BHz 2H),

6.96 ST7.GBH)N, 2H§:Iv52(ﬁAPm§m 4mz7%77@m1m 7.28 (8p16), 7.36 (d, J=8.8

t ¥ ENG)
e L S A Frerle TN ) S8
o B AR (0 A 5 o e ?p?ﬁenyl !
- napht hal enyl ] oxy} benzal dehyde (194) (0.20 g, 0.43

mm]) s heated with malonic acid (0.14 g, 1.29 mmol)
Eiéﬁaﬂﬁlﬁ% of piperidine in pyridine at 85 0C

overnight to give the crude product as a light yellow
Vpscous oil, which was purified

O / s
HO
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35

by flash chromat ography over SiO 2 eluted with a
gradi ent from hexanes to 35% Et OAc i n hexanes to gave
wWQ@2@06/0021892% of the title conpound (195) as aP@hiUsE®05/021963
solid upon standing in freezer. 1H NVMR (400 MHz 1CDCI
3) : d0.85 (t, J:70m€053kb 1.10 - 1.30 (m 10H),
140 -1.50 (m 2H), 2.54 = 7.9 Hz, 2H), 3.93 (s,
6.22 (d, J = 15.8 Hz, 6.58 (d, J = 8.6 Hz,

Ste@"}f(ﬁ 0o )égfcme}l]fﬁxygn éd?yj @ﬁyl%ﬁ?h%ienli%b)-tmo&?ene(oﬂ)

2-brme- Gmthoxy 1 e@fpxyrmﬂy]oxyyewtl'@@wapbthaleq@(_d) (G35 g 12 nyn%lb

thloﬂﬂéneé broicracidi0.384y; 2. é»%o() ESirdkis (#ipRergPRodpind)pelliadiym (0)

(0. 0§12g %02{747811?16 2,]}9 a?cgg{p c%r gr&qt? (4 rQL)parngylefe glycol dimethyl ether (4
mL) w&&p&ﬁd&a liremydalatyhoarerhdaled2t ped2iooR€ mire i REactapghixture was
cooll\g/gg mQ@éﬁé%ﬁhérpdn%?ed ith c&ﬂf}? tﬁgpl'ﬁhe"r\ﬁﬁuﬁer AN it

e cr ro uct as_an orang
watenfdbwad; bybiine, dmotqvemﬁéasﬂaffi"ﬁieé@nﬁyoﬁ“‘év“é?tg% Preede material

purl?&ﬁﬂ ?érh@i@nt'ﬂfh-‘?s BBALH 46 'EgOﬂellggef(éheabflé}r@ rdid b 4Trd the title
he itle c onp U n

compom188h3s PP HATIE AT, VIO M FRPCE RS oA 330

(s, @4)%593‘ s, 31-1) 3 76‘é£ oHy, 7 GeH) 7. oi(rﬂngzlzﬂ1<323€D7(1mém%£5Hﬂ)( 2253 3P6(m,

1H>1%4‘b‘&|;& (Tt%H) Ogg" 7 9%” ’é*)? Hz. 2H). 6.96 (dd, Ji=

Step2: 4-(B\etd@xy=3-thebhyh2;thibEhen-3- y10aphthaIm-1(mq>xy3-|lqpnza}dque (200)

As |ut|0§£ (6- @%xﬁjﬁo@yg&?o@ Re l»na%h%aleﬁ 2@% thloﬁhe'i@ (199)
(0.3%1%,4-1 E’l?q }nm,o'l)ml 4 /E(lqmane (.‘[) mL wﬁime@ﬁq rgomégm%ggtg@f{&?o min.

Theoso?vehﬁﬁs removedt ffom thElred2tiGtbmixtms) iekn dizsoif8d PDHMSO (Bma) .

nple 30 (1198 S

follqwzad[bx a@@umegf@%Og Or@tg ﬁy? 7% nm]oé)ﬁlp 4-f é‘BEObﬁnﬁaMeh{e SS) 142 rgL

1.32 phel)y fr]'ne vdaoyor minfueswéminadiaad with diicrowape 2889 &6 fof i@h To
a.stir i

Re:}ﬁg?rhwx Uﬁ% ﬁlllult’édn o i a\?gtenl eg‘utd F@A@ 3é|ep%rated the layers then the aqueous
laydravea mtsaO(tqd wm) E\Rde. §h®mr5}bl@ﬁfd§9|amc Iequm&@ﬁh VGNaE

fou&me%%g/ grne! &neébv%gs&h ﬁltér@@é?ﬂd &ﬂcéﬁtr&fddr Fhyasids triatariavas

omte erature far

purfied 61 8 1R Gt FIRACTB BPEet B DBRRH B EROT g Farppt he

t|t|eAc'o[fr{ﬁ>§u OVas-of:- I‘mlt\llgm 8o M&gnybnnf) §2.32 (s, 35H) 3.93 (sL3H) 6.74
napht e e

TR g VARt o1 B By o8 L
1HY, @BEY(S, dR) [T.68 (dr &=8asHz RH), 769 (6t B8V 1BnB&i & 0F: f or

y haraRtlyioxy)-phefiyllsaerylic
Ste\:b% @c[ﬁﬁ ﬂ%ﬁ%@%@% Ee%rp%g?@t%ﬁ%wt%ggtdl I uﬁe’d &'ﬂ \X/at er
acifigthywbester (801t OAc. The | ayers were separated and the

To AQYRAYSof 1 AR IprHoBSorRYtRE K@mzmht hi .22 del) inTdne TEB (lbinhpat — 78 °C
wegr b i 5 B e B B Y e
tengiieyaurel U-(6-Meghoxy-BdectioylH2- tlmaﬁhem& yjmapmgalgphg@quenz@%hyde
(200) (0.304 g, 0.812 mmol) in dry THF (4 mL) was added to the reaction mixture slowly then
stirred reaction mixture at above temperature for 1 h. The reaction was taken out of the
acetone-dry ice bath and stirred at room temperature for 3 h. The reaction was quenched
with 1 N HC! and extracted with EtOAc. The organic layer was washed with brine, dried over
Na,S0,, filtered and concentrated. The crude material was purified with a gradient of 5%
EtOAc in hexanes over 60 min to afford 0.27 g (75%) of compound (201) as a yellow solid.
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Et OAc in hexanes followed by straight MeOH to give

0.151 g (56% of the title conmpound (197) as oil. 1H
WORM6(d08s VHz, OF-CDCl 3): d 1.33 (t, J = 7.1 HCT/6S14P5/021963

2.25 (s, 3 H, 3.93 (s, 3 H, 407 - 411 (m 4H,

6.01 (t, J 17.6 Hz, 1 H), 6.59 (d, J = 8.8 Hz, 2 H,

7.03 (dd, J1 = 2.4, J2-91@6Hz 1 H, 7.12 - 7.14 (m

3 H, 722-728(m 5H) 730-736(m 1 H, 7.40

'h g edpohen, PreRGl 51 e uiets Tt B He B PG e, 3, B3 4y o

4. 2Gpheay(|h] 2H)i 68 1o, Jphiaspn riHg, 62682 (d, { 288)HZTeHR 696|-14.91ofm, 1H),

7. 01 7.{)% (TBZWJ 84 7. 0§ (m ﬂﬂ&/? 1% 7h162n&r/1’i 1H£ i haT 22 (m 1y|'1) 7.28(d, J
=8. B;blzeﬂi)l 759 rﬂ)ﬂ7}(m BHbgﬁﬁdﬁl‘b—&é’ll'B thiet hyI ester ( 197)
Steﬁ Q &%(ﬂ\ﬂet@lomé I)Z-ihfbp%@“ 3Waf)l5thme}1 W&xﬂ%@ﬁyl] :al_cryllc

W Se bronotrinethylsilane (0.4 ni, 3.00 rmol
aclq ion was stirred for 2 h at roomtenperature
A scﬁiﬁtmtobﬁtammgﬂ[wemmmemm -patiggheha-y-naptithaters blyiogly)-phenyll-

aonfif Bty et bRy e Al SN RBBR S RS E0RT miy, T (4
mLwees rehatedcht 63 8 fonvgscm Refapilmwenwreaw @@Wééwqom témpeféture and
quegbﬁ’e%)vgm%"/ﬂa@ﬂcthéh Aiati8d RANERSAC. B SrddRicdy2r Whs wQs%'éthh

a rovvlsetotecrueacda&y ﬁgw,{h
bring, drisg onpyd¥a:SPp filterag and CCERIERGIoNINE £TYdeyMalgriatiyes PUFRY Wi
1.59%:888 EOMe OHXt DCR WaBs3GininTt6 gite 8125G0EF-Pof tRe fitle dolmpnund (202) as

o BREER, L o R 0% 2 0 S SBP B g

1HHPBE (d) =88 Bz @H)86.80+ 6i9a (antH)a7 CRIS@NSHIO2Y), ZdiRdmt 1H), 7.21 —

724 ﬁ@gﬁ*%f@g@o%éﬁgn%g E%éﬁ@a@f%&s’p‘ﬁr & “EL 148z, BH21.7P1dl <

9.2&zallY)si s. The i npure conpound was puri f| ed agal n using
Ste?%o/%lﬁ@(éiﬂym&{(-@flﬁ&h Ich HibpheWld-)-dapAfRINOT- Wbﬁ)ﬁ%ﬁedy@-adryhc

0% et hahol to 100% net hanol over 10 nmin
acid{203) ent was hel d at 100% met hanol for 5 min to afford
Bordn &beorgidé (i?z@ssoﬁL t1h83 rhinbl) @as slowig added tb a8plutisn E@HAHEMethoxy-

3 n*(eihyil'?'_ﬁl}l%Rhglal 1y|)é h§|3a|e]h"lh QP/%’/) S—C@Q'R’ﬂ% %8%%( )2'5 gdo%odf’nmol)
in driz DCRHB mLj aB55-C 7T®5re@qt|onzm4|)(turewa§ sjirred at 0p° $ﬂ1 aeﬁc’uon
mpwzrg al?'s_l)ogurgéln(d'fbe Whder ar?d e%@ra&t‘éd wihTEtOAG. 3[ff’ne(oiilgand: laye8w83 washed

ity ineq 80 ekl et o opien e pDecapndyan i ya® pifhd o
revbbse bhaéi%tékﬁhratﬂ@ $1PL2QikingpeeT 8 eoldin G203 CEL@NiH0 gradlent (50:50 to

1003 ?)ﬁqg{h{\]égwﬁé%ﬁ 8% )?)meglflms?\her F min tohaffﬁ%)rq 0. 0245 %/ I(>O% of the tlél% o

corid @@y (203). 'H NMR (400 MHz, dCDCI3) 8230 (s, 3H), 6.24 (d, J = 16 Hz 1H), 6.64
S ohehike e i R N
73@@d35989H222+g)17ﬁﬁ@|1)-|,) 7.64 (d, J = 159@_ 1H), 773, J=9.TH
HAM ge'ef)' Sidd fb%&f\%b@ Q8phb Hh adkgu(Q)HE0,931 g

0. 027 mol), 2

sodi um carbonate (4 nL) and ethylene
gl ycol dinmethyl ether (4

Example 32 (207)
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m.) were added in a seal ed tube and heated at 160 0OC
for 20 mn. Reaction m xture was cooled to room

wo eoppeoaBure then diluted with diethyl ether. HtIBUS2005/021963
m xture was washed with water followed by brine, dried
over Na2SO4, filtered and caoncentrated. The crude
material purified with a gré’ai ent of 1% EtQAc to 4%
Et OAc in hexanes over 45 min to afford the title

cqmpound (199) as oil, 0.347 g, (98%. 1H NWR (400
, d-CDCI3) : d 2.29 (s, 3H, 3.23 (s, 3H), 3.93 (s,
H Z (s, 2H), 7.06 - 7.07 (m 1H), 7.10 -7.15 (m
2H)17 : m.F1H), 7.40 - 7.42 (m 2H), 8.04 (d,

J 9.2 Hz, it ep2:

4- (6 PR hyl - 2-t hi ophen- 3-yl - napht hal en-1
-yl oxy)- hgnzg dehyde (200) A solution of
3- (6OVethoxy- 1-net hoxymet hoxy- 3- met hyl - napht hal en- 2-y|

) -t hi ophene (199) (0.347 g, 1.10 mmol) in 4 N

HCl / Di oxaneé@ nm.) was stirred at roomtenperature
Steyol: %r(@-Flagre- nwlbﬁmﬂaewamﬁwvmeﬂmwﬁemﬁ abeamﬁha'ene (203)

2-Bibb8lrethd an(ncetr%&%ytﬁ@( -B- n%@mabﬁmarel},e {1a) gocxy\@dn 4o mmol), 4-
g R B g (bggw%weﬂik'%ﬁm RerbIe S<ptipg paliaium (0
(0.1 £@,EL096A Mmoo}, 2iesadhsn catrbmhteatSedL)wnu lethyieoe glyen! dinsdthy® Bther (5

ngcv;gIe%déi%d R J‘sea%%qgﬁel 0;9{(].1 éouz{sede eq 'abb{Leetg gW'etOI'BW%@%) of

separat e ayers, ueou
thelf&yepmmdéMaeammmlH éﬂ@%(@ﬂéﬂfd?o#@m oF-ghaisi 8H), 3.12

| t I
3ﬁ¥%r93v@%gg@§?§§f gﬁrﬁ)é R owal 79c§:80ﬁ{g M Ir—]if\?gfleﬁ?/ ﬁJLe%g,r) uﬂﬁéd 633 (m

QHMt‘@r(FaﬁH)\A%@ (¥ =% 2z Hl)h a gradient of 5% EtQAc in

StéiExaR 4 FSro-pheylPe-nfetid:ya-methyBRdplhaléd- Byledy]-bbrzaldehyde
_gt_gtle conpound (200) as oil. 1H NMR (400 IVHz, d-CDd 3)

d 2.32 (s, 3H), 3.93 (s, 3H, 6.74 (d, J = 8.6 Hz,
2-(24M)yor®@piEdy)-6Gnd@toxyrirmdithhxymgioy-3-metitysnaphthaide, (208) 1®31g9,0.95

mn%ﬂ 4%\)‘%%/[1%%)9@ (%Z%g% félmo\?%ldegyol:égo(@z ml_H) 23 ﬁrr&@ () ol

(0. gﬁ%@ 237 mmol) and DMSO (g mL) were reacted as descnbed above to give 0 63 g
(72*%)“&%%?% ceQmP'&JrB)(__{) b brP Dhﬂ@mﬁ (400 MAR-bBLERS R2%I(©8A,-3.93

.0 e F B B ASEr A (.25 01’/15326‘4{43#5 8 (m.

aH)roBolsFH)4 i) at - 78 0C was slowy added 1.6 M nBulLi
Sté(ﬁ)%-%{ - 2%— c{rg %Iég]nm me@ﬁcpxysé }ng{h?(gngﬁ{thgign-m WO)@E -phenyl}-
acryli¢c @cideathybepteg (268%) hy| - 2- t hi ophen- 3-yl - napht hal en- 1- yI 0

4 Lrb(), 8 n@éeﬂagg et J(o%%lne(tﬁ&/l %Qé@gaé?r% glé%ﬁ-)?mweg}/dé (0.263
9, Pﬁéh"mq')

ey puireroeoRRR {0 B GHOVETbrpRMIE HOEGIM
1.05 rimolf Bed TIRR(E an)"lafmfedtoadeerg (8555) 6fftnd it cam@bamb08)\asiote'H

i LB, e ciion Ehel i v B Rl P o dle 0 i 420
(mE2IDA6 .22 T &/ -otayaHECI H) 28/8T (dels 8veatsh eHi),\6.92h- BT (re, 2H)r 7.31-7.13
(04§, 7.25 ~ 7.27 (m, 2H), 7.52 ~ 7.56 (m, 2H), 7.70 (d, J =9.2 Hz, 1H).

Step 4: 3-{4-[2-(4-Fluoro-phenyl)-6-methoxy-3-methyl-naphthalen-1-yloxy]-phenyl}-
acrylic acid (206)
3-{4-[2-(4-Fluoro-phenyl)-6-methoxy-3-methyl-naphthalen-1-yloxyl-phenyl}-acrylic acid ethyl
ester (205) (0.265 g, 0.58 mmol), 1 N NaOH (5 mL), EtOH (4 mL), THF (4 mL) afforded
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Na2SO4, filtered and concentrated. The crude nateri al

was purified with a gradient of 5% Et OAc i n hexanes
wo@e/060831i n to afford 0.27 g (75% of conmpouneiCT/RR2095/021963

as a yellow solid.1H NWVR (400 MHz, CZ-CDCI3) : d 1.28-

1.32 (t, J =7.1, 7.2 Hz, 3»—% 231(3 3H), 3.92 (s,

3H), 4.20 - 4.25 (m 2H), 3 = 15.9 Hz, 1H),

6.62 (d, J = 8.8 Hz, 2H), 690-691(m1H) 7.01 -

o.2{q_§’?86§/5‘2631@c?@§u?d §2°§§|%S 2y . ' HNMRY4d0 ME’} %g&ﬁ]s) 5223

(s, IH)53.93 T, BA),GB3 (@H) £ 1§.0 H2, {H), 6.539 ), 9.=B. $rz, 2H)) 6. 9@f§@74m 2H),
3 | -

7o EAE L R D R -

nthk ni ng
Steasiafl{z(-@ (HARSphenfipbMytroxy 3t ephEiapht dlerh &ylixyRbRenyl-
nyl]- acryiic acid ethyl ester (20 _D (0.27
a"’é'cfd}%i— 1), 1 NNaOH (5 L), EtOH (4 ni), THF (4
3- {m)(4mrmmm6anet6®<y@enétbyl r@pBhalen-Rekxsy i npenyli-adrylic @cid (206)

0213, ?%8& ﬁﬁjno'i)? gd’ﬁ elrtfbt s, %:f}ﬂw gé*ﬁnﬂfé}%‘f’dé@' d.6712P%1%) of

en ext ani er was
et 120 ook SR T UM'?r (4D PO Srap (i), 623 (0

J = QQ@WHH%% (@] Tﬁfs ?'Hidﬁ—a)nﬁb@ Lizad1 (WRSHP Y071 240 Wh tM), 7.15 (d,

DCM o ive

J=Bi50n, 1 H R <B8 o B 8 zdygy%&w I b el gt T =90
HzNMR GRS (M8h, CAldd-feRCLIB)FO M 485, BU6((8, + BH) ,FoBn@216936@BH) ,

6.24 (d, J = 16 Hz, 1H), 6.64 (d, J 8.8 Hz, 2H), 6.90

- 6.92 (m 1H), 7.02 - 7.05 (m 2H), 7.1 2 (m 1H),
Examle 33 (223 (m 1H), 7.31 (d, J = 8.6 Hz, 2H), 7.56

(m 1H), 7.64 (d, J = 15.9 Hz, 1H), 7.71 (d, J = 9.2

Hz, 1H). Step 5:

32[ 4- (6- Hydr oxy- 3- net hyl - 2-t hi ophen- 3-yl - napht hal en- 1
HO enyl]-acrylic acid (203) Boron tribrom de
(0.183 1.93 Dl ) was slowy added to a solution

of 3-[4(6-%kt

3-neth ophen: 3Fyl - napht hal en- 1

-yl oxy - Fc acid (202) (0.25 g, 0.600
MOIHD 1™ . (3'm) at - 5 0C. The reaction

m xture was stirred at 0 OC for 3 h. Reaction mxture
vvas poured into ice water and extracted wi th EtOAc.

stepr mi@a’fu s‘-niewﬂy mtwmhww-h -nisthylaaplitthalede (iver
00 bl o BT SRS I T Yy B U
via@nb8diial iunmel énal sdumbwrm@-gwﬁmxwﬁthMngphtmqﬁerﬂygl @® (g,
7. 48‘%%%%@5@ ﬁqLa1 Fgéi}nfrﬂoﬂrm &gfﬁ-nga If}?ﬂL‘)‘ al @;@f‘fr@rgactlon
ml)(tqr@@v r gi) h.. Repcjiormixtuse wg ilutes! vg% l%téo and wati% The
layEls weké b epabatdtaddtne &rgam& 1dyeHaas \B&é}led Git91 N HCTI fdlldved By Bne.
Th% O@fm?layeljwas %eg q_@'lM%ié n}llt?e]f@ %rg:l coijf_ﬁntra%décg3 gl%gbrogi)ﬁboil The
crubie nthtéda) wad-Purifidd WBh & dradentofRCM M%) IH)exanes to afford 1.8 g (77%) of
the title compound (14). *H NMR (400 MHz, d-CDCl): 3 2.54 (s, 3H), 3.72 (s, 3H), 3.90 (s,
3H), 5.24 (s, 2H), 7.02 — 7.02 (m, 1H), 7.12 (dd, J; = 2.5 Hz, J2= 9.1 Hz, 1H), 7.42 (s, 1H),
8.03 (d, J =9.1 Hz, 1H).
Step 2: 6-Methoxy-1 -methoxymethoxy-3-methyl-2-(3-trifluoromethyl-phenyl)-
naphthalene (208)
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HRMS (ESI) Calcd for C24H1I9O4S: 403.1004 (M + H +.
Found: C24H1904S. Exanple 32 (207)Step 1:

wWQ2(04/083180r 0- phenyl ) - 6- met hoxy- 1- net hoxynet hoxpeBURBN$1§21963
| - napht hal ene (203)

2- Br ono- 6- net hoxy- 1- (netho*ggethoxy) 3- et hyl napht hal e
ne (14) (0.3 g, 0.964 mmol) - fl uorobenzeneboronic
acid (0.27 g, 1.93 mmuol),

o BFo‘?r‘iJ @Heﬁ{o&)( HRH@W&M&&W 5‘%@12%5&%&!&%((% 68 311 b1 gnmol) 3-

M’sodi um carb et hyl ene

tﬂﬂlgqr%@hw%ﬁ%@mron@t%d 064 9p$-2) Mide added in a seal ed
tetrékdsﬂﬁlp eshirfhafdiche 53 0. Mg 1B enrh6l), gllweodhrﬁ taronate (15

I 03
%nge@ t G td&cf: Wﬁ% q.ﬁ(l\f %%da ﬁm seaé q‘leuié% Lljlodl’:?ﬁélgh as
des8rilg®l apsye té}g)ve 046076(90%,) oPth fitle7cad@ound (208) 4snq white solig., *H NMR
(403 Qll-fgd %&1%@%217 §§4) b1 gﬁgﬁlﬁb R, 3t A GS2ryLibe (F; 149,
7. 12 [7215((dd Fh 680 Hen 911)Hz 1 H 7HES:- 180 ety T-5h ApHithal 88 (dh J =
qy] - benzal dehyde (204J
uor o- phen

- 6- et hoxy- 1
Stepr?emm%weéﬂﬁﬁgr}ﬁﬁwg%ﬁftn&'rwevk)@aewheb‘.":éxv'a’fw-
be&a%hwm_);g) 4 N HCl/ D| oxane (5 m)

4-f| |
oV ponsa raphag@s iR elmi el %"'nﬁ‘ AfERy nepkeEhE (208) (035
g, mvmuobeddN &S Dioxane ( @umvié @fltmd)egquw%ie &‘Wrnb 163 meol),
nggﬁ"‘g@iéwg (12%m@@ afd bMF§§"nJNWen@4Q&th‘§s deebrifeBabsye to gilve

0.140 9 {35%)@f the t«(lﬁporggpq)undwas oilz tig\llél!ﬁ](mgl_q;le # %Igglg %E%g (s,

3Hé@]954é")3H b %3( or%=8bhl)z o8, g93dd, J; = 2.6 Hz, Jo= 9.2 Hz, 1H{g17—
b e e R ot

77é(cﬂ 294 RzutH)p9.phé&nyH).- 6- met hoxy- 3- met hyl ~napht hal en- 1

T e o e

phemBlitacryiic #dd mbvl gsteg2t@®pl ) and THF (8 nl) afforded
4-[6 M%%X%3M 295- trtghD%anlefhlyﬁplﬁﬁﬂPﬁ‘éﬁﬁ\dwa(e%f)l@lo@?b&izbldeENde (209)

(0.4 @@ 3ed mrapl, trnegmyg)go?@okgqq)etat%@fgs ‘nl_40é§1 %o E)Zs Mé‘l%&l (0.32
mL( 6513 dhrsol)lemd ITHHAZ(10 i) affdd&l0. (2R g (75%) 8f the Hitg caound (219) as a

solgH) N M%@@W%g%%&ls)ﬁjaég(%#'ﬁz 3|—7| 333 s, é@% gij 3H),

423t-e40254(m oH), 6.22 (d, J = 159Hz 1H), 6.54 (d, J = 8.8 Hz, 2H), 7.06 (d 2.6 Hz,
Jo S g%‘hi %Hg{‘} 1'21'-UP{ o f@cﬁgg:@sw 2?17 Felghy? s @Ry al £ (s,

1B 7461 249 o héﬁyﬁ)o . it F{oWS é% 0 Az Sl B)-
Stm 3- %L[ﬁiwdth&gpmﬂe}m%yﬁuﬁaﬁm%@m{ény&a{aﬂhﬁa@nﬂ yloxy}-

Y ?c'ﬂmmdo 213 g (86% of title conpound
3-{426&etrary-3- m!dth\w-e-($-trﬁinmrombthmkﬁhe(lymmamtﬂalendl:@m]-p@nyﬂ-a@’ylic
acn%'e%%ll ester (210) (0.122 g, 0.24 mmol), 1 N NaOH (2.5 mL), EtOH (2 mL) and THF (2
mL) afforded 0.09 g (78%) of title compound (211) as a white solid. "H NMR (400 MHz, d-
CDCls): §2.25 (s, 3H), 3.94 (s, 3H), 6.23 (d, J = 16.0 Hz, 1H), 6.56 (d, J =8.8 Hz, 2H), 7.06
(dd, J; = 2.4 Hz, Jp= 9.1 Hz, 1H), 7.15 = 7.16 (m, 1H), 7.27 (d, J = 8.8 Hz, 2H), 7.30 - 7.32
(m, 1H), 7.35 —7.39 (m, 1H), 7.43 (s, 1H), 7.48 — 7.50 (m, 1H), 7.60 (s, 1H), 7.63 (d, J =
15.9 Hz, 1H), 7.75 (d, J = 9.1 Hz, 1H).
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H, 3.93 (s, 3H, 6.23 (d, J = 16.0 Hz, 1H), 6.59
8.8 Hz, 2H), 6.93 - 6.97 (m 2H), 7.03-7.13
6AbR185 7. 29 (d J = 8.8 Hz, 2H), 7.57 (s, 1PQT/US2063021963
15.9, 1H), 7.70 (d, J 9.2 Hz, 1H). StepS:

{ -[ 2- (4- Fl uor o- phenyl ) - 6 hydroxy 3- net hyl - napht hal e

n- 1-yl oxy] - phenyl }- acrylid8cid (207)

3-{4-[2-(4-Fl uoro-phenyl) - 6- et hoxy- 3- net hyl - napht hal e

s BT B g 8

phafyﬂ}eaaheld:zmld)@]_g (34% of the title conpound (207) as

3—{@& 1@9%}3 y@ig%%km Ay])qgg\tﬁ len- 1§Aogw]§&\e(\ -acrylic
acig (211 1@8 omQeBBR K- 14179, §7564mme)) ’("?ﬁ DG4 m) aféprieq 0.03
(311 7) é tﬁe H?e, coHﬂbunJ(f_%@ dsth fodm =" NBIRH200 QlH)z, d-6DTh):(62.24 (s, 3H),

62@@@1*@? ieass b cogtb el 7o d s za s e v ERo AL )
7.180mE (v} 18), ¥3G0- 7.8 ep, 3H), 7.37 — 7.40 (m, 1H), 7.43 (s, 1H), 7.49 — 7.50 (m,

oxy ( hpx th
HRZ 3030 M G g O e e Y M TR ”ﬂf’i@@%“'ﬁéé'gdfm
CorhinabbQ4: #88. 8157 (WHFH)5 Feunad: %ﬁ@h@ded dropwi se via an
addition funnel to a solution of
2- br ono- 6- net hoxy- 3- net hyl - napht hal en-1-o0l @) (2 g,
Ex and DIEA (1 .96 nL, 11.23 mol) in dry THF
(8 m.) at 0 OC. The reaction m xture was stirred at RT
fgr 18 h. Reaction mxture was diluted with Et20 and
At er. The | ayers were separated and the organl c layer

L.St_.oo

INy The crude material was purified
3 f DCM (40% in hexanes to afford 1.8
g (7% e title conpound (14). 1H NWVR (400 MHz,
X : .54 (s, 3H), 3.72 (s, 3H), 3.90 (s,
3H), 5.24 (s, 2H) 17.02 - 7.02 (m 1H)17. 12(dd Jl—
2.5 Hz, J2 = 9.1 Hz1 1H)17.42 (s, 1H), 8.03 (d
Step 1: a-@iMcfthyxy-gmq@hgcymethoxy-s -methyl-naphthalen-2-yf)-furan ( ﬁ)

@r.%%&%t)#urﬁﬁ(dwmnﬁwﬁmm?)washbévéors?ov(@roterédmnuﬂ bPPrBioMo-6-
VAL ) | 9.mmal) 10
methsesiyl AmBieREI oY ﬁaﬁt}waem'ﬁ%@ﬁ%@ﬁwﬁ S0 RyPNS

mb) hRe&dtien (rld)re (Was heged 4t @5 °CTaN gortioB-(0.01 g) of

tet{%,r%{ llsnp e{w%?r? Nm%}??lfagﬂgﬁ hrﬂgg ag, bg% r(ng'] ﬁlwc?g adgf?dz%very 1 h until
regoon 88s epmdetd.6 Reantioh Inixtyre mas g@nl%mtp rthemdituied vith E#Q and
wafdTRE @ﬁ{er@ W%regé Fétlteocﬁrﬁfiﬁeh ergarﬁ& '&%r v(alaﬁvd%heﬂ wmﬂﬁrfheadi%daver

in a seal ed and react tfgoo/ EtOAG
MagiQ digrasiang ce@msrafs@ iR pvsaRp AT B85 v 20%
in MdXah&s ©Qivieth.291d 78RR of A6 Gtld\bdmpotihd 08) &)oil: 'id NRIFRR |00 $Hz, o-

quiﬁ%-’ 61%(9 &, 555, 337a, 3Py, 3 & o has &, 48), 630 -2 B0 (! 1P 6.5 -
6.55 (m, 1H), 7.05 (m, 1H), 7.11 (dd, J; = 2.4 Hz, J; = 9.2 Hz, 1H), 7.39 (s, 1H), 7.58 — 7.58
(m, 1H), 8.08 (d, J = 9.2 Hz, 1H).

Step 2: 4-(2-Furan-2-yl-6-methoxy-3-methyl-naphthalen-1-yloxy)-benzaldehyde (214)
2-(6-Methoxy-1-methoxymethoxy-3-methyl-naphthalen-2-yl)-furan (213) (0.54, 1.8 mmol), 4
N HCI/Dioxane (6 mL), 4-fluorobenzaldehyde (0.23 mL, 2.17 mmol), Cs,COs (1.47 g, 4.53
mmol) and DMSO (8 mL) were reacted as described above to give 0.236 g (36%) of the title
compound (214) as oil. 'H NMR (400 MHz, ¢-CDCls): & 2.48 (s, 3H), 3.93 (s, 3H), 6.34 (s,
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7.12- 7.15 (dd, J 1= 2.5 Hz, J2 = 9.1 Hz, 1H), 7.45

(s, 1H), 7.55 - 7.65 (m 4H) 7.98 (d, J = 9.2 Hz,
wdakhos/ostiep 3: 4-[ 6- Met hoxy- 3-net hyl -2-(3-trif PCT/US2005/021963

| uor onet hyl - phenyl ) - napht hal en-1 -yl oxy] - benzal dehyde

(209) 6- Met hoxy-1

- met hoxynet hoxy- 3- net hyl - 1t§ trifluoronethyl-phenyl) -

napht hal ene (208) (0.35 g, 0.93 mmol), 4 N HCl/Di oxane

oH ég@a@ é%g%rkﬁbﬁ%@hdfh %jZFHQO é,%ﬂ% rrrf{ Py m?”?bkm 1H),

7.3% @att)ed 5&$S dbléchﬁgbeﬂﬁifmAﬁél)t%B"gﬁsv‘é")O 140 ( 35% of
Ste%?ea’cgézl-ﬁxrﬁmﬁﬂ\(i’etﬁgﬁ% n@?hﬂ-'n'aghtllHeNNﬁSléﬁ\g%hNh‘]ﬂ-acryhc acid

ethy egt H),709(dd J1= 2.6 Hz, J2 = 9.2 Hz, 1H),
4-(2/F ukdn-2- yl76 fnétHory-3-hidkhyl- ﬁapﬂﬂhalenﬁ ﬁ@xw-tmnzald}ehydk (@ __1]&)((@ 23 g, 0.642

mmgll)_btﬂ% Ahg?phofggcé%é %@1 ml/ f%%s %Pglg 135% nBtli0.647 AL (foz

g g T6F Kmboeyeted o 6.2 (82047 of fitlecsopweuIHAZLP SHNMR (400
MHH ?E)QPJ[ gy -3} (%JOXM] Fiz, I%'ilﬁ f%yb} (s%#){é bs (28hfl 48hyd 286h o),

6.25 (so¢ ertbtinys, 1uh&f§ 3~ «hﬁﬂ)ﬁt"ﬁfa?'éhﬁfz-(‘énl'fox% Hgetdal e fifd =25

Hz, (1(2)08)2 A 1|‘1|51 79)9 -07 &%m nﬂmlﬁm (dr  eBiBtp kRS FhoNeatH BER(S, 1H),
095 ]Fgf ,gl nBuLi (0.32 niL, .513
r’)'1§r9d"'zﬂil':') 17(52 ~5 3f’f Y 0.122 g (75% of the _

Stebl4t Bﬁ-@ﬁmu@yl(ﬁ%&howSmﬁWlﬂﬂphmdldumlpxmnmlj-acrylic acid

;@ CDA3) 1 d 1.30 (1, J =7.1H, 3H, 2.23 (s, 3H)

219 93 (5. 3H), 4.20 - 4.25 (m 2H), J

4H;_2 Futad)-2-yige-suthOy-3 meihygng)hF@(engwloxnyWyé @afyhgapd %hyé ester
(21 _5}2(0 26?'9&-0 8232mH%L} ﬂhmaoh $4n|_ F_7t0 46) aAdrHF (4 2d) éfd).rdeﬂi0243

g (9.7 %) quhqt,lﬂe olj_gl)pqpounﬁ (gg)( d—l N\Ij/IR_(r%% z,_E CD%_T) 8%%4%@ Ctré) 3 69 (s,
b’l)zﬂd (A= {518 H, ﬂ'—g% 45 Ha .36 1) 2H)S6.2P ( J = 8.8 Hz, 2H), 7.08 (dd, J; =

e AP bE U ELe Yo BE  c

1HR 7664, 6+ME.hbixyHS; m(WU—BLKBZﬂHi)fI uor omet hyI phenyl ) -
napht hal en- 1-yl oxy] - phenyl }-acrylic acid ethyl ester
(210) (0.122 g, 0.24 nmol), 1 N NaCH (2.5 nlL), EtOH (2
Example3842184F (2 ni) afforded 0.09 g (78% of title
conpound (211) as a white solid. 1H NWR (400 MHz, d-
3): d 2.25 (s, 3H), 3.94 (s, 3H, 6.23 (d, J =
1H), 6.56 (d, J 8.8 Hz12H) 17.06 (dd, Jl1= 2.4
1 Hz1l 1H), 7.1 5- 7.1 6 (m 1H), 7.27 (d, J
, 30 - 7.32 (m 1H), 7.35 - 7.39 (m
A),N7.48 - 7.50 (m 1H), 7.60 (s, 1H),
50 Hz, 1H), 7.75 (d, J = 9.1 Hz,

- -3-nmethyl -2-(3-trifluoronethyl - phenyl) -
napht haI en- 1-yl oxy] -

Step 1: 4-(6-Methoxy-3-methyl-2-pyridin-4-yl-naphthalen-1 ~yloxy)-benzaldehyde (217)
A solution of bromide 14 (1.43 g, 4.6 mmol) in anhydrous THF (15 mL) was cooled to - 78 °C
under N, and nBuLi (8.2 mL, 5.06 mmol, 1.6 M in hexanes) added dropwise. After stirring at
~78°C for 1 h a solution of B(OMe)s in THF (3 mL) was added and the resulting reaction
stirred an additional 30 min at - 78 °C then allowed to warm to RT and stirred overnight.
After 20 h the reaction was quenched by addition of NH,CI (50 mL) and ether (30 mL) and
the organic layer washed with diethyl ether (50 mL) and EtOAc (50 mL). The combined
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phenyl }-acrylic acid (212)

3-{4-[6-Met hoxy-3-nethyl-2-(3-triiluoronethyl-phenyl) -
woaphoiaBen- 1- yl oxy] - phenyl }-acrylic acid (211pCT/0S1395/021963

g, 0.188 nmol), BBr3 (0.141 g, 0.564 nmo!) and DCM (4

m.) afforded 0.03 g (34 % of the title conmpound (212)

as a foam 1H NWMR (400 I\/Hz 1%y - CDA3) : d2.24 (s, 3H

16.25 (d, J = 16.0 Hz, 6.58 (d, J = 8.3 Hz, 2H),

org%nﬁ%%A' %(g‘g aah]eéi?/va]fer?(Z(g%L nd %ﬂ% %d&ga')?(Mgéollﬁlandl{%n%gﬂrated to

1.277g 431q0%) of Bisplid7 . INMR 740@(M+@znd CM)ly): &72.5% (s 8H), 818yt (s, BHBB.91

9 4
(s, {#és? o &% b? &}{P 455'%3@ 9 d]diﬂiszl HZ u, bDl HzHﬁMB7 34 (s,
1H)4852 (Ld Y401 F_*zaﬂrﬁl éh%afueﬁmpet&'@p(wth@xml Met hoxy 1
{[(rrT ot mwmt]m;%a m&én&w b&ambbaal(easg y.6ds fnbl’foﬁm (213)

bromg T'ragug]u | St ?(gn 4&7@@ lbfetr?m@@#ﬁ @ph@g& %o)?)all\g@ﬂm {0)

(o. osetgh«mmalmmwtmmyommmam)]a@ (B} PIMEa@Eti avess conlindd and

heald - f{:‘ b mih: a%??]g‘aﬁ" %eécp rﬂ@k&bg%ﬁaé Sbidild R g;féd' \Mﬂl‘)Etgo and

ure was A portion’
wateetTr’ramr@(nmrph@ww paghedith bYipg driedie\erMo 4(fﬂie@ g,
con@eﬁé@é@ﬁk%rdﬁ@%é@%@@a@ﬁ%héﬁ thrdugH Btobiunfnarﬂ&tatgnc ’t/wgive the title

|l ete. Reaction m

comRouRY Blanduith - E0%S! 4R an%afa@wﬂ%'@%tyeifé's \Ré'; gl Vs”é‘ﬂg?da'f’%tanal
(0. @rg;i 1i5h enrpsIpass Eedtad/fst withst NvelShBidxavet (B mdy) iangthed Bt ed

fluoR nﬁa'Y?eﬁoée fééstrﬁlf a4, rﬁr%gl) C(?snéng& égé A)%g)s SXM& Qﬁﬁﬂﬁs@' G mL)

‘ent exanes
usrmsnstgldaed momug%(p?@%ustyfdem@e t affoed @-dfrp dite) 2@[%90'%”‘(‘

a}@'ﬂ Ng'ﬁl g‘% d%%@qﬁés sd31d, §63S§BH§®7° . P86
H)

Hzlahg) &id, Ji =2 slz(..{ﬂ_ gle)le 171)07514(1-”715}(4)1 3H), 763 - (7dfi§ (m3_4LH)

852(&JH259|1|,2_2H9981 ) 7.39 (s, 1H), 7.58 - 7.58

st % 1El MBSy '@eﬂm %ewd'g B hRle R Rardrpreyagy e

acidlpzgyal dehyde (214)

4 (% N{e gﬁ% ?rgg{lésl 35 gﬁ@ﬂ%}l’ﬁﬁ%ﬂ%ﬁ\‘. ﬁyl%ﬁ%af&@ﬁ%ﬂ j;@o ByYb.619
miel)) tnemyrphwh@mn@rated@ A§4le. C(Q?BZBmﬁW_ 1.eMnBukiiB ey Mgl Sgh@nd
THE (é—mLflgfchdeﬁhé &uﬂg@ih}l AR tHabESatdife dELhindEirpufih asllo@Thg asica gel

cop amaIogPRA 10 Y BUTRHRS B0 kg ORIy et i
N r»gamS(a(raL) BidH (ﬁng)&nGQ'HFaH)_nL &1438dld 02, Q(BI)_ %)@f Bie c(omfogndz(_w)
ool Frogt oot ol S piolippl s by o
1HY, 668 (¢, J'= 83 HarRHBRDY (&, 84= 26, Hz ¥y= 9.8tHzp1H), 7.15 - 7.19 (m, 3H),

4 P ..
A P O Byt e

Example 36 (221)
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4- (2- Furan- 2-yl - 6- met hoxy- 3- et hyl - napht hal en- 1
-yl oxy) - benzal dehyde (214) (0.23 g, 0.642 muol),

wao eioebiBphosphonoacet ate (0.191 ni, 0.963 nMmoPJT/U$2065/041963
nBuLi (0.642 m _, 1.02 nnDI) and THF (6 nL) reacted to
afford 0.27 (9896 of t|t conpound (215). 1H NWR
(400 WHz, d- CDCIs d1.31" = 7.1 Hz, 3H), 2.47

(s, 3H), 3.92 (s, 3H), 420-425(m oH), 6.25 (d, J

-0161Hz 1H), 6.34 (d, J = 1.3 Hz, 2H), 6.72 (d, J =
7.02 (dd, J1= 2.5 Hz, J2 = 9.2 Hz, 1H),
7.34 (d, J = 8.8 Hz, 2H), 7.40

1H), 7.57 (d, J = 16.0 Hz, 1H), 7.72

. Step 4:

4 < 2391 - 6- met hoxy- 3- net hyl - napht hal en-1-yl o
- acrylic acid (216)

- [ S (2 Furan- 2-yl - 6- net hoxy- 3- met hyl - napht hal en- 1-yl o
-phenyl ] -acrylic acid ethyl ester (215) (0.267

2

3

Stepql -EAH Gol}na%lexyﬁml\lﬁg %—é@er‘% L%qh%ﬁéln (Ilyllcrxg; 8@ &J{I -me l;yl-

acr{iitldrid ethiyl ddvet (2490 -CDCI3) : d 2.48 (s 3H),

As %ﬁc%db%e §é6 %¥0}9§ rgé%m;[ 2]pg~nﬁ,§yl ’F%pfg@é’l%n -1 9?0%)5 ben@al&’é@uyde (8)

(0.2%zy, 0520 mngpl)2triethyl 2tphjospionppropipnate (Q 83 rm|.|)0 85‘,5 rgmoQ d 6 M nBuLi
(o. 53 n%_ '67912%%?%1) i d?lemS(s rihti)aﬁo%eé@ 2(g$ 8‘%’)"))% thd mﬁﬁco@cboudd 219)

as cgt elfj N oo itz 0 G s Tat i Fon v i, Z6ATR o Tod G141,
K QHi\/ﬁtzbO>W2§ HV. 5Py £ B H, 4H)/|7-03a-pm)6’1@1h dih,17.11 - 7.16

m ST TEB A “ﬁ?m‘il@a@sﬁb#’#@lgf SRS oo e
Steb@: 3- [z‘n@s methmglepmmymﬂhe\mhapmﬁal@nntylmg)m@emm-me;h\e-

es) added dropw se. After stlrrlng at - 78
acr&%? a solution of B(Ow)3 in THF (

As slehsbeueobarmve fel4r(E-Methoxyrg- m@@s&ﬁp@ﬁnﬂmmwrah v'a %?Maﬁ-
me%?|a6f'yrb &id sthyi 8s8 _%)e (0.9 P 0RY8 FnoNTHF (PmBY Esdid (3 mL) and 1

N NREhHTB a8 G116 GHEBE) q&gﬁwcww@—;%%%ﬁs H P 400
MHZLd-cRaml): tapeo 706 gsH) 2215 eeyel)q) ,BashigBHM a1 di &8 H:el2Hbar7 04 (dd,
t
v é@ﬁ&‘&’dﬁ?%f 59 red 22 o PHE 736 e ORGP XA e
7.58rs 1emﬂo@r(srﬂ1)eﬁ74(]d VY=371 gz,(1#H)100% of a solid. 1H NI\/R

St%)zlig %—[%(:(gﬂggox%gw §| p%er%ﬂ-nﬁﬁhth%@’»:1 -ﬁoﬁﬁzﬁt&nyl@@methyl-

acfﬂllgam(id@_)\]l 2.4 Hz, J2 = 9.1 Hz, 1H) 17.34 (s, 1H)
Az?re@?euélg desbribed 3][4J(‘B-Meﬂn|d)<y 3'ﬁ’fwmy1;24pd@nyl naphthalen-1-yloxy)- phenyl]-2-

3- et

SO BB B koo et G A04mby PR end 2o 6 mb)
afférde®5.0856 §(R% omimltijle catapdond (@2pYas aivbita Rawder. "HeNMB (40pdViHz,
he LI
o 2RI 5 S, 854 14 BRI P IR b - o
Hzm), 7DVE 745 (nl. BHdrie <DRbmed) 4B ~ 7.27 (m, 3H), 7.51 (s, 1H), 7.65 (s,
1H), 7.75 (d, J =9.1 Hz, 1H). HRMS (ESI) Calcd for Co7H200,Na: 433.1416 (M + Na) *.

Found: 433.1418.
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heated for 30 min at 160 OC. Reaction m xture was
cooled to RT, diluted with Et20 and water. The organic
W@ b@sm02185 washed with brine, dried over MySO PCT/US2005/021963
filtered and concentrated. The crude material was
flushed through a col um W|th Et OAc to give the title
conpound along with ~ 10% df*an uncharacteri zed
inmpurity. This partially purified material (0.49 g,
1 was treated first with 4 N HCl/Di oxane (5
Exahoiid s g en 4- fluorobenzal dehyde (0.225 niL, 2.1
mol ), C2C3 ( 1 .3 g, 4.03 mol) and DVSO (5 nl)
usi ng standard procedures previously describe to

aiford Q.14 g (23% of title conmpound (217) as an oil.
HOTMK w@' Mz, d-CDCI3) : 5 2.25 (s, 3H), 3.93 (s,
3y 6N, 8.6 Hz, 2H), 7.09 (dd, Ji= 2.5 Hz,

J2 = 9.2 Hz 7.11-7.16 (m 3H, 7.62 - 7.68
\ J =59 Hz, 2H), 9.81 (s, 1H). Step

3-[@9(6-th oxy- 3- et hyl - 2- pyri di n-4-yl - napht hal en- 1
onxy) phenyl ] - acryllc acid (218)

Stepyh dri 1o Veimpa danpb--phbyi-pepdhgieny DG oifpfipency-s-methyi-
butyrit atidydimn eseh@zapcet ate (0.184 g, 0.928 mmol), 1.6 M
sy@tﬁesas of(e?fﬂggst%esgﬁb%ﬁ@lo@lnd THF (6 i) afforded the

contained a m nor i ?
Usifipthemmaegursidesesived isl Exenplerdd (Etapceeasiipaphi( Mﬁ‘éoxy -3-methyl-2-

phd?@mdpﬁ hb%nﬁ%é@k@&zgﬁéiﬁfde 5) (8808g, P3PBmol TP ldlethg- phosphoryl)

oG S 300 (o 3 e B B sl o
dryS®{F (@4 mlidafdyied 2H206mMidzprodlictsigbR)as oilsl PieldH2p2-1) Béfner (1) 0.177
(278()8égé )lﬁgﬁful_%n’ @ %ggds(égim/ . §o§1e58hzhﬁ Nj\éﬁ%og% I% 51.20
(d, 7459 Hz, BH)O1.821it, B+.1 HE, 36), 024 (3 3H),8. HB, 102|H)1H)73@@(s 3H),
42é 644?%69 Eﬁ;')esg((d@_é%ﬂ)zl g)z?oé—'ﬂzw (el &5 £ 64 (], ), 7.22
— 726] (. BE), W@QH@)@W? $fetshiH). -27§Hbl°{y=|9-"hﬁﬁh%a| en- 1-yl oxy) -
lsoﬁl&?g)j ! 11;1 rﬁmﬁ&&dﬂ\hﬁf IMEHE,) 281 s @ Myl 18%4 8F), A2BY, AS6.9 Hz, 6H),
2.24.(3.GHUA $ox5-72 (TrettHy 39D (spidh 108 o Hr (A PEK 538 (5. TH), 652 (0, /=

8.8, oMY Js:dsenz.ed geHyer. (B) 748 (R131), 7.02 57@6rmmBHYi), 7.56 (s, 1H), 7.69

tri phosphonopr opi onate (0.183 ni, 0.855 mmuol),
(dof 28 BUTZ_N (0.57 nL, 0.912 mmol) in dry THF (

Stey 2:@-[de(@-Meioxy-3- mettyyl-2fpheny- rtaphti@lmhw@mobe(lmlgéenai;&methvl-
bug)rcac (s (4OE|)NHZ 7 CDClg%-D dBlggl((t 3_ " i Hé
stpgg@ Qrm:eo@pq) deserll:@g ing gxalwgp(leé‘g(sgepi_&) i'sgpﬁ:r (%»of@g)ﬁ(&yleg'gxy 3-
me(ﬂﬁ)f prhé@l naﬁ'\tﬁale% 1-y16xy}-BehNidenk)-3- m%t@ﬂ:but?nc%no(&thyl 8str, (222-1)
04588 ¢851 rmai, 3N NEBH (# Ly, Efori %8 M) antt THP s Fatforkidl isomer (1)
(223-1) 0.139 g (93%) of the title compound. 'H NMR (400 MHz, d-CDClz): 6 1.22 (d, J=7.0
Hz, 6H), 2.23 (s, 3H), 8.08 - 3.15 (m, 1H), 3.93 (s, 3H), 6.58 (d, J = 8.6 Hz, 2H), 7.04 - 7.07
(m, 3H), 7.12 = 7.13 (m, 3H), 7.20 — 7.28 (m, 4H), 7.54 (d, J =13.4, 2H), 7.76 (d, J = 9.1 Hz,
1H).

Similarly isomer (2) of 2-[4-(6-Methoxy-3-methyl-2-phenyl-naphthalen-1-yloxy)- benzylldene]
3-methyl-butyric acid ethyl ester (222-1) (0.191 g, 0.397 mmol) afforded 0.114 g (63%) of
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Step 2: 3-[4-(6-Met hoxy- 3-net hyl - 2- phenyl - napht hal en-1
-yl oxy) - phenyl ] - 2-nmet hyl acrylic acid (220) As

wale®eioddiesl above, PCT/US2005/021963
3- [ 4- (6- Met hoxy- 3- net hyl - 2- phenyl - napht hal en- 1-yl oxy) -
phenyl]-2- nethylacrylic aC|d et hyl ester (219) (0.189
, 0.418 mol), THF (3 nmL),"'BtOoH (3 nL) and 1 N NaCH
(4 nm.) afforded 0.156 g (88% of title conmpound (220)

ooy B 00 e BB Rty -
7. OZHil) BHY7 222 (4,88, 2705 276 (rhiz|H) JROH(s93 BI) 1247 4657 (1T, 3H), 7.00 — 7.04
47<§>§‘1%31 5H|_B171% _f 2%](m( %Lé%'dhés ?H@% 73 (Zl 3L 9(2mle;H)
Step 2 [gt(@-bly roxy—3-methyl-2~phenyl-nap thalen- -yloxy) benzyhdene]-a-methyl-
bul%nf:éc dr oxy- 3- net hyl - 2- phenyl napht hal en- 1-yl oxy) -

US'E%@@H %)C@ ure c}ean 8 rr¥ IJ-_'xamp e é1 (S ep%% |som£ (1'?)V Q l['f' lﬁy ~Methoxy-3-
meBwf z-plﬁéhykmdhmgena yietyhpénzglidehelBrnethgidhutynia lagid (223y1) ¢R.¥ 32 g,

0.387 ﬁ'ﬁgl)] B% 7 é&?%ﬂy,hlz ‘brr%H Inﬁn@% oM %)%9%3 édfﬂx Dcﬁ,%'jﬁzﬁg %ZA) of title

conpdund (R24-1). U@NMFQMQQWW &£D0hs 5t1.23 @, ¢B §H). 2:28)(s.a31),
4(% Hlf?V@'@U 4, 3EeVR Qﬁg@ dMHZ7 oP'(o@DS%'—%) ondJ2 $F Hz, 1H),

4
70?% J—an}-g %}4)}_@12391.6 (o9, QHH% 221-1_629 (17n ]’_:‘HTZ7547(d,1=é aﬁg 2H),
7.78 |('B,,J =78 & H2, tH)7 HHMS [BSI EIcd fér egstoZ 427 1753 (NBHH) ~. 7E&ihd:
43¥§7 765 (s, 1H), 7.75 (d, J 9.1 Hz, 1H). HRMS

§ Cal cd for C27H22O4Na: 433. 1416 (M + Na) +.
Smh'itady] BoméBR) B4R (ExMmipdxg-337etiyl2-Hieay-naphthalen- 1-yloxy) -benzylidene]-

nietlL Pt? é@@&lj‘%_%z ({;@{2@’ b2é3 mmmasriéﬁféﬁ%ld‘é&:rﬂae&’ !alSB%)to

ene butyric acid ester &.
afferw&@ﬁés. (9%of theriijlp C@@P@Indd%lh%@d" Bél b 2-lef g e
Co,ﬁg@ﬁg@g@shodescrl bed in Exarrpl e 31 (Step 3), reaction
of 4-(6-Met hoxy- 3-net hyl -
phenyl - napht hal en- 1- onxy) benzal dehyde (8) (0.507 g,
Exampe 3an@Pg), 2- (di et hoxy- phosphoryl)- 3-nethyl -butyric
acid ethyl ester ( 1 .1 g, 4.13 nmmol) and 1.6 M nBulLi
(2.8 nL, 4.41 nmmol) in dry THF (14 nl) afforded 2
i somer gch products (222) as oils. Yield: (222-1) |somer
7 (279% ; (222-2) lsonmer (2) 0.195 g (30%.
: 1H NWMR (400 MHz, d-CDCI3): d 1.20 (d, J =
, 1.32 (t|= J =7.1 Hz, 3H), 2.24 (s, 3H),

3.06 - N7 3.94 (s, 3H), 4.20 - 4.25 (m
2H), 6.58 (4 8.8 Hz, 2H), 7.03 - 7.07 (m 3H),
7.1 2 H, 7.22 - 7.26 (m 3H), 7.39 (s,
1H) 1~ ~7.78 (d, J = 9.1 Hz, 1H). Isoner

(2): 1H NI\/R (400 MHz, d-CDCI3) : d 1.08 (t, J =7.1

Hz, 3H), 1.13 (d, J:69Hz 6H) ,
Step 1: 2-Bromo-6-methoxy-3-propyl-naphthalen-1-ol (94)
To a solution of 6-Methoxy-3-propyl-3,4-dihydro-2H-naphthalen-1-one (93) (1.6 g, 7.33
mmol) in dry chloroform (65 mL) was added dropwise via an addition funnel bromine (2.35 g,
14.7 mmol) in chloroform (20 mL). The reaction mixture was stirred at ambient temperature
for 20 h. The reaction mixture was concentrated to afford the title compound as oil, 2.76 g.
The crude material (2.76 g, 7.33 mmol) in dry acetonitrile (64 mL) was cooled to —10 °C, 1,8-
diazabicyclo[5.4.0]undec-7-ene (1.64 mL, 10.99 mmol) in dry acetonitrile (8 mL) was added
dropwise via an addition funnel. The reaction mixture was quenched with 1 N HCI (50 mL.)
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2.24 (S13H), 2.68 - 2.72 (m 1H), 3.93 (s, 3H), 4.06 -
4.1 1 (m 2H), 6.38 (s, 1H), 6.52 (d, J = 8.8 Hz, 2H),

W@ 2®5/00218502 (m 3H), 7.12 - 7.15 (m 3H), 7. 2PCF/US2085021963
(m 3H), 7.56 (s, 1H), 7.69 (d, J = 1 Hz, 1H). Step
2.

2-[4-(6- Met hoxy- 3- net hyl - 2- EJ1hGenyI - napht hal en- 1- yl oxy) -
benzyl i dene] - 3-nmet hyl butyric acid (223) Using the

aftef Qﬁrﬁﬁ&lbﬁ Heserd.bae édﬁe@éﬁ&%lr fras edirdcRuSRth Broat, I8 Eanic layer

Wa%é%%?s?d ‘Z't‘{)wgﬁ?yp”er?d’dﬁf %a%n fiered gndsonpmiRiad: dBR&Yuds Prasict
wd?pydurmmt with 9 BtdAL:leixhyds wwsit 4 m(ﬁéﬂ dbtdin)1 . 410y 659 gt th@tlt&'ﬂ

colfBBlrksed. PLOBIR dobii G A 2Bl 252 Bl B 174 .
2%027&@% 7. T HIZNRIR, (3z900)s I8HY,,6.08 (s CIBG) BYPO = 71 {2 2HY, @.08 Jdds J; =
2§H9 J‘%Dg A, a6 7% (§S1H)3§%7 @JO% H3: 1L§4( m 1H) 3. a;&

7.07
Step 2:,2- I?rqmo—@rﬂ)etgp;;y 1-mezl@pxymptlgg(y( rogyb-naphtfgder(qi?_b
Tola%oo?utuoakﬂb 2-Bronf&e-aféthoty-3-pPopli-hdbhthhlch-1-op(l) (B4 Y, 4. AAARGI) in dry
Tfﬁ‘z%ﬁ M3 2R 5 wss 2dtergiispproryiemiaryne. (3wl A8 &Ama) {ofloias by

chiveamzathyil chetty] eth&-(id inily 14 Butrgol) ol Headtiby mivést @ias stirred at

ﬂ%%}%e“&el aQuré foc% 211 5? Fie%&t%% !&U&' \%eﬁ;acfllptgp %ﬂ w%te} anjfé1 thd aqueous

N MR A O U
anbeondzhirated. e &rﬁde t%b‘)ena@vag Qunhe% u?s|7\8 (13:] Et@ﬂ):;he%ar%& td §row§e 1.26

%%_/Eéof(tpﬁ tlt@_@omp?urldné_) as7a %(d( rﬁ' NME}) (40g X/@g c( E)DC@H)S 1 071 hy=74
Hz(dH 3 79-91?54rli,2 H)BS(StlﬁwzﬁHz 2 H), 3.72 (s, 3H), 3.91 (s, 3H), 5.23 (s,

n
2 f i o a3 B 28R 3 B oo g He
1H)he procedure described in Exanple 3 1 (Step 54),

stbp 9@{4—|€|&Lr&|§he%y J%ﬁ@ﬁw *ﬂ‘?.i\éfhﬁ;&gr sthoxy.3-prapylnay na;lht%glﬁréet (225)
2- Wym%ﬁnmhpw hm%%m%hew Xmyo garg“\thadﬁr@d g6 g, 3. BBIgIol), 4-
flu()lQbé\&ZﬁeHHmm@acﬁc?@ 743 nhdedy), (e‘iraﬁ'b@tnp%faﬁ;%f%@&uﬁb B4 diué (0)
() %j} éﬁf 1331 Boze I}(I gEI(\Oca%?gme?2%%\#}2and6e'_‘jylen§(g§/§o|((%g\§¥_bether (20
ml3 w@Pe added Inla enledH)be Bndb@ateld asldescbedi didpye tb@ve 17280 (96%) of
th%ﬂt%]c}_é-l%gﬂ( _5)23fé>u"'§4| yé/%(%o@ y&;"ggoﬁ 0% ALYy 3§| 3H) 143
- 17455(411 (261) 21501, J35 7.2 H, 217), 3.81 (sd 3H) 3-938s,BHNz4.731(d) 2H HRN/QS 7.15

(59, ¥ 263785 (ORAEAUTEIH) SG7LITBIM, 1) - Found:
I m|arl I}/rét SOIrer

St%P fo-2a(AnyergsRhenyhrgmgthoxy- %ﬁmﬂ -oaRiBhRIRRT YT oxy) -
triftedoitletitid-behzaldehyaé tg%) butyric acid (223-2) (0.092 g,

2 550 BB Bu SRS RSB SRS e o
mrpél), ZQMHQI/I@:KJX&MW inl), @-fluoro-2-trifluoromethyl-benzaldehyde (0.277 mL, 2.03
mmol), Cs,CO; (1.38 g, 4.23 mmol) and DMSO (12 mL.) were reacted as described above to
give 0.80 g (98%) of the title compound (226) as oil. 'H NMR (400 MHz, d-CDCls): § 0.83 (,
J =7.3 Hz, 3H), 1.47 — 1.55 (m, 2H), 2.54 (t, J = 7.8 Hz, 2H), 3.95 (s, 3H), 6.75 (dd, J = 2.3,
8.7Hz, 1 H), 6.94 — 6.99 (m, 3H), 7.06 — 7.10 (m, 3H), 7.19 (m, 1H), 7.63 — 7.66 (m, 2H),
7.89 (d, J = 8.8 Hz, 1H), 10.18 = 10.19 (m, 1H).

9.
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conpound as solid. Exanple 38 (228) Step 1:
2- Br ono- 6- net hoxy- 3- propyl - napht hal en-1-0l (94) To a

W@ 2006001185 of PCT/US2005/021963
6- Met hoxy- 3- propyl - 3, 4- di hydr o- 2H napht hal en- 1- one
(93) (1 .6 g, 7.33 mol) in y chloroform (65 nL) was
added dropwi se via an addition funnel bromne (2.35 g,
14.7 mmol) in chloroform (20 nL). The reaction mxture

St¥@5: Hl4- [rzf(ﬁfhl.ﬁ;rom}@flﬁ hy&FoX ?fs%r%ﬁ Hca‘BE hatentt- yl-mﬁ-Z-

reactl on m xture was concentrated oaford he'title
rifuorgmghy-phenyl)-2-methd-agrylie ggid{228)e naterial (2. 76 g,
4-[2-(&Bluoradpheni/6-iethaxp-Stppslyl-haghtalebd -yibyy |- DaFlu6@eleedl-t O

seiisgi (22 oReB B o FsRp i R o et o, 102

mrdelp Vi M @Bukig0.88 mid tlidt imorol)famd T&IF. (1T, aféemdad @38 grofd mixture of
|30W%$s @U%F&%Mét@rs LsBh '(’)'fijI TK?&'(MIQB%Q() 3§(§ 6.64 ﬂﬂnofr:)%&:kreated

ueous r was extract
WP BAQEE L R (i) seek M (Ko B A, miereeal Romeri acric
aciilg SQetbis: Ebrhégn p@229¥0.098 mﬁLBa%%entafﬁh@tmwﬂﬁs@ﬁ&qgﬂg&z_)

s (PN L T Bl i 4 SRS i e ez

TreatDent!i£2272) (LA g,3)446 nand)) @ith | M, BEk, (:1 32.18L,Hz34 Bivpl) arid BEM (12

ml% ilfor&éd 8?3@@2"/%20#@ tg%conl;}ou(ﬁ( 2 %\)ﬁ'}te?p%/é@i g—fNMR (400
'V"iz 6-GBCls)380.82 ¢, 4= 3 Hz) Bjl), 1ASE71-§%s(m, BH), 1.87.-01.88 (m, 3H)=2.52 (t, J
—ﬁsihz%) é*iﬁ (ddSDe@leest 1), 6.01 - 697%11 3H) 7.04 708 (m 4H), 719—
nmet hoxynme Q/ 5Jy - napht %I

72@ (\'9551) ?&3235151 ,ﬂv?%w f=89Hz 1H) 7. 4(brs 1H HRMS (ESI) a(cdfor
Cad:B,00526.1 582 hox ¥ 3- pauppys23niaphit hal en- 1-ol (94) (1.41

g, 4.78 mml) in dry THF (23 m) at 0 OC was added

di i sopropyl ethylam ne (3.3 ~, 19.1 mmol ) followed by

| nmethyl ether ( 1 .1, 14.3 mol)
slowy. Reaction m xture was stirred at anbi ent
tenperature for 24 h. Reaction mxture was diluted

wasHed organic |layer with brine, dried over
H Na&2S N tered and concentrated. The crude materi al

Wwas |p ¢d using 19 Et OAc: hexanes to provide 1.26 g
corrpound (95) as a solid. 1H NWR

( 400 ©d 1.01 (t, J =7.4 Hz, 3H), 1.70

- 1.75 2.85 (t, = 7.7 Hz, 2 H, 3.72 (s, 3H),

3. 91165, (s, 2H), 7.04 (s, 1H), 7.1 2 (dd,

J1= 2.6 Hz, J2 = 9.1 Hz, 1H), 7.39 (s, 1H), 8.03 (d, J

= 9.1 Hz, 1H) Step 3:
Stép 643-H-mummamhbhyuﬁsm@aiww PropRti@KHRINIDYIeXBEPT 0Py
i QPR hEbe e

oYHP R )'7' WW&WH&(@y 3- propyl - napht hal en
Toea £ 8Bipn Of 3-{4-2G4-guord:phényiip@hydroxg-3-grbpybnafidratentpoxydi c
tnfﬁ.\%?o%é I- Qe‘]‘lyga nZetfl h #Acldégéj% (0. 08 g,01 mol) in DCM (5 mL) was

tetraki's tr|
added dropwise oxalyl chlorlde (0.0199 mL

mmol) followed by 2 drops of DMF.
Reaction mixture was stirred for 2 h at room temperature. Reaction mixture was
concentrated then 30% aqueous NH; (5 mL) was added and stirred for 20 h. Reaction
mixture was extracted with EtOAc, organic phase was washed with brine, dried over
NapSO,, filtered and concentrated. Crude material was purified by reverse phase

preparative HPLC using a C-18 column and a CH3;CN:H,O gradient (50:50 to 100:0) with
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(0.43 g, 0.371 mmol ), 2 M sodium carbonate (20 nL) and

et hyl ene gl ycol dinethyl ether (20 nL) were added in a
wae@b®akisibe and reacted as descri bed above t oPQi/v82005/021963

1.26 g (95% of the title conpound (225) as oil. 1H

NVR (400 MHz, c/-CDCI3) : d 0.80 (t, J = 7.3 Hz, 3H),

1.43 - 1.45 (m 2H), 2.50 (11 J = 7.8 Hz, ZFD 3.11

(s, 3H), 3.93 (s, 3H), 4.73 (s, ZFD 7.10 - 7.15 (m

0. (ﬂ#) TFA? agg odl?lgxg‘(g/eﬁ 5’]11 r‘?t'_l)a’ffox%l O4 O?’I 4(g3 (’23‘;‘ W)f the tltpe cognpound (229) as a

Whtte [Oanr( 4HFNIM|B K@DM@WQD@S n&0.82 Xty 378k BH), riasht hal am-2H),
1 esy(!; C@%z Bt (ttjlf blll&r ggseg%x '(br*%%‘ﬁ)%‘é?ﬂé’odg L3238), J,- 86 41z, 11,

uoroﬁp gne thoxy- opy
6%9 aﬁ%m{% 0 %9 (ne3Hy, @1917@9%% 34 (11, 753 (5, 1H), 779
(d, G} 8.DHaxte F(FIMS {HI)), Calcd for CagHzsFsNOs: 524.1849 (()M + l—i/) Found:
52% %éjuoro 2-trifluoronethyl -benzal Jehyde (
‘mml ), Cs2CB ( 1 .38 g, 4.23 nmmol) and DNBO (12
m.) were reacted as descri bed above to give 0.80 g

Exg&gfé4$§3ézhe title conpound (226) as oil. 1H NWR (400
3) : d0.83 (t, J =7.3 Hz, 3H), 1.47 -
1.55 (m 2H), 2.54 (t, J = 7.8 Hz, 2H), 3.95 (s, 3H,

6.95 (dd, J = 2.3, 8.7Hz, 1 H), 6.94 - 6.99 (m 3H)
10 (m 3H), 7.1 9 (m 1H), 7.63 - 7.66 (m

06
Hél—l),/ = 8.8 Hz, 1H), 10.18 - 10.19 (m
1H) &t epr5:
3-{4-[2-(4- Bl uag henyl ) - 6- hydr oxy- 3- pr opyl - napht hal e
n-1-y
triflye My - phenyl }-2-mmet hyl -acrylic acid (228)
4-12-(4- FI uor o- phenyl ) - 6- met hoxy- 3- pr opyl - napht hal en-1

-yl oxy]-2-trifl uoronethyl benzal dehyde (226) (0.425 g,
Step B 24Cintoxw-3-[4-(6-methbyy-3nethyglpbiemy pnaghitioal ed-¢-y{dky R pheryl]-
ac?h%gmm@?s nBuLi (0.88 nm., 1.41 mml) and THF

rd

38 g of a mxture of isomers

04 stiopof eBuly in hexanesd2 .88 mhn4.87 mmobhisiedyehioms2t ur e
phdsphéribagetald. (6.96 MDA s %%l)t ﬁ%@-l\/@ﬁ'no Q%elhyhbjﬂﬁg')}l ﬁ§prﬁﬂa)en 1-

vor SratekicPils B fhHE 1 46 SR B 3 eflaied 6598 gye2%) o
isothe0) (2304 1) Bnd 3.325 g (18t %A)ofrisivied (2) (RI0HR)ios thieritle Edhpound.

22.f d wth, s 209
(B T A2 3 00 245, SATHONTS, o g 08
4. 1(52247202()71 @H , BHAdd, 0= 8.861zndid), V. Oﬂ\n—t7I1J4](nNIZBBﬁ'3)8((d,1J;8£ Hd_2H),

_ f§i0r . % of
7, 1% 3741 P ehcgnéém?%é 22 “5‘437 é ilfl’) 9'996 J1~29’-1 Qiﬁ/@
Q30250 AONTEISIOCICH O3B f £ 7.2 B P (s, BH),5.98 W3H),
429 1. &% ,BH), %@4}(3# 848 H212I3)87©§1édc§3':‘) =24 r$z2J£ 99 1~hzé-31|31’) 8.13-
71% éﬂ)‘/zg ~d28. (m7215%7@§] ,41;;')) 76ﬁ @'Zé s}%-lzngz 714y =91 Hz,
1HY 798 ($,sH)1H), 7.78 (d, J = , 7. 84 (brs,
s R o Rl
acrylic acid (231)
Treatment of 2-chloro-3-[4-(6-methoxy-3-methyl-2-phenyl-naphthalen-1-yloxy)-phenyl]-
acrylic acid ethyl ester (230~1) (0.23 g, 0.486 mmol) with 1 N NaOH (5 mL), EtOH (4 mL)
and THF (4 mL.) afforded 0.177 g (82%) of the title compound, isomer (1) (231-1) as oil. 'H

NMR (400 MHz, d-CDCls): 5 2.23 (s, 3H), 3.93 (s, 3H), 6.54 (d, J = 8.7 Hz, 2H), 7.04 (dd, J;
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Step 1:
3-{4-[2-(4-Fluoro-phenyl)-6-hydroxy- 3-propyl - napht hal e

WO 206008y ] - 2- PCT/US2005/021963
trifluoronethyl-phenyl}-2-nethyl-acrylam de (229) To a
solution of 3-{4-[2-(4-f

| uor o- phenyl ) - 6- hydr oxy- 3- pri8py! - naphthalen 1
-yl oxy]-2- trifluoronethyl - phenyl} -met hyl -acrylic

- 230l 5P 380 SR Ll SHT e S of B8 W7 B ol 779 0

=9, IH).f ol | owed by 2 drops of DI\/F Reaction mxture
Sm\(‘@ﬁy $e At eRotoUhicto- E 4’91(6 @9@5&%@ Fﬂ%@!’yﬁé Hih&nyl- %ﬂ%le@ﬂ r;{loxy)-

m Xt ure was concent ate hen ueous ( )
phepuid-aghfircasiceipy! st 232} Q24 0#07 Withn! NNeEkt @ mifasFtoH (4
mLEXAd B9t @Om MY difordati OACy (80940 31thé ti ovAd isvareher) (281t2) of as oil.

1250
W R e oA AT al by 50, BB RSBV ERS os e

J, 2.8 pay M 9. HAPLHY, 1138 .16 (G 318), CEBuTR7a 3H), CHBAA; HY(O.67 -

n to 100:0) W|th0 05% TFA as a nodifier
7R e B 1P £ o a0 ol g (23% of the title

Stapdma&mglro(&lze()ﬁ hyglrexywhimethyl- amh\enmmanlwma(am‘ovlnw) phenyi}-
ac {|c%l(@2 d .82 (t J —73HZ SH), 1.46 - 1.51

Treemerglj %Fﬁwlor%s é17(6(r%|_P|ox\y-3_m%thé Wenﬂfaghtg:;%ﬁ-llép&&)@%ega}
acrflicBfid-(231-0(0(1Mg, 61882 midd4vith BBrH®.10miL, 3Hp, mnfollar®l BCM.(261L)

ol ot ittt (st 4,

CDEIgp) 2124 (BodHiC6. 65314,/1.:%%2 %n?p%(dmh(—zzs%stuép 91t Hz, 1H), 7.12

T e T Ee ARl e SANGE
(ESi) @alm b Cesti @ﬂ%@% Mu-nﬁhefahreﬁb‘l Q0888. M., 4.77

Trddidnt of 3-ChRtd¥ {4 @-rRdth&y B RethplosipnRgkBkIRh-8-y(dRy)HheRid]-

acrxllc‘(%:lqr\]gg_‘hékgp 147 9e$- ﬁ?ﬁ mgmB H‘{é‘HﬁB%(Qﬂ H? ﬁl&r éﬁg Tmol) and DCM (5 mL)
affordek 9 pabe (2634) b thedite (;@pc(uad 5&},3 p]nk4®wdam| H N (4PBIVIHZ, o-

ooighs (48! %}%(ggg 6}5} S0y Bedlfy 1Y d(jz?s’drgﬁ H BREFRD H), 7.2

J 7CiGrto Y 7.2323029 jm, 3HN ﬂ\ﬂ\ﬂr{s(%oomﬁ-lzﬂé-(m[ﬁlﬁ) BP7 (s dH1 16
(tJ:7.2Hz 3H) 224(3 3H) 393(3 3H) 1 415
(2] a.(d 210y 1 0L - 704
2'(P’ﬁth°2H)Ph°FPb8fvbt? msthy gutgnq;,gc.dmw e3ten ) 7 14 (m
3H), 7.22 - 7.26 (m 3H), 7.57 (s, 1H), 7.70 (d, J =

9.1 1H) (230-2): 1H NMR (400 MHz, CMDDCI3): d
1§n(t = 7.2 Hz, 3 H, 2.25 (s, 3 H, 3.93 (s,

/\434(m 2H), 6.64 (d, J = 8.8 Hz, 2H),
7/d)5 J1= 2.4 Hz, J2 = 9.1 Hz, 1H), 7.13 - 7.15

'7.22 - 7.28 (m 2H), 7.58 (s, 1H), 7.65 (d, J
—88Hz 2H), 7.71 (d, J = 9.1 Hz, 1H), 7.76 (s, 1H).

Triethyl phosphonoacetate (1 g, 4.46 mmol) was slowly added to a solution of NaH (0.18 g,
4.46 mmol) in DMSO (5 mL) at 0 °C. After stirring for 20 min, 2-iodopropane (0.49 mL, 4.9
mmol) was added and reaction left to stir at room temperature for 20 h. The reaction mixture
was quenched with saturated NH,Cl and extracted with EtOAc. The organic layer was
washed with brine, dried over MgSO,, filtered and concentrated to give an oil.
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Step 2:
2- Chl or o- 3-[ 4- ( 6- net hoxy- 3- net hyl - 2- phenyl - napht hal en-
wa 2000135 phenyl ] - acrylic acid (231) Treat menPCD1S2005/021963
2-chl or o- 3-[ 4- ( 6- met hoxy- 3- net hyl - 2- phenyl - napht hal en-
1-yl oxy)-phenyl]- acrylic acjd ethyl ester (230-1)
(0.23 g, 0.486 mMmmol) with 120 NaoH (5 m), EtOH (4 nl)
and THF (4 nmL) afforded 0.177 g (82% of the title
Ex g)l somer (1) (231-1) as oil. 1H NWR (400 Mz,
- :d 2.23 (s, 3H), 3.93 (s, 3H), 6.54 (d, J =
8.7 Hz, 2H), 7.04 (dd, J1= 2.4 Hz, J2 = 9.1 Hz, 1H),
7910 - 7.14 (m 3H), 7.18 - 7.26 (m 6H), 7.56 (s,

O Z#3\(d, J =9.1 Hz, 1H. Sinmlarly, treatnent of
2-chlo B- [ 4- (6-.nmet hoxy- 3- net hyl - 2- phenyl - napht hal en-
1-yl oxy)* acrylic acid ethyl ester 230-2)
(0.24 ¢ ' Wwel) with 1 N NaCH (5 nL), EtOH (4 i)

afforded 0.2 g (89% of the title
; er (2) 231-2) of as oil. 1H NWR (400
MHz, OF-CDCI3) : d 2.25 (s, 3H), 3.94 (s, 3H), 6.65
(d, J =8.8 Hz, 2H), 7.05 (dd, J1= 2.4 Hz, J2 = 9.1
Stepz1: 44d-Methyl-8-(methyldxyf-2iphdiils1-naphthalenti]axXy}phend kB33)
To éjs%%ticgﬁc’ of &Eg-me%yﬁtz(rﬁetgylgx%/)-é-ghen%/tq -’naghtlgaqerg/ﬁwy}ggnzaég%e (8)

(0. 2400 2awrnolBin[Me Qi -(BY av-bwgre 3ddest dryaqueoyshaniiion abght #e ery-
we%hV Hf"QSQ’ ()Otdéhﬁ’lgﬂnh 2 2 bk 6f &k H, 603 2 hd FeB@tamBRixied was stirred

- Chl or 0- 3- [ 4- ( 6- met hoxy- 3- et hyl - 2- phenyl - napht hal en-
forPveryw'qsst-yThwaﬂmmlxta@rwin@u%'zag \vinaatyarePsppd fnenglilgigg with
EtOAD{1D0 WiLY.hTHEsrdari®lajer WwadlwasAedhbit ks, bt diX\NasS D hnd
co af f{xﬁ%tgg 9'1‘1%’ %%ﬁe%dﬁ%@%t%ﬁ&%%@%ﬂ? pr%S@I?gjﬁe‘(j %rggh%%_&vagguriﬁed
by $8).685lufng, chdbmat@r&phiiuising ia&xan@s:ﬁfﬁ)ﬁ(qja:, 1t3g41) 2s dn é!zgntj@gi&e 0.570

A

o G e dShoniaif i en G e L S e
cmRME NRBI(3000dHe B Gs): TRBMEB EFOA Ha Ag) gaehy(s( Wi, 7.2§ - 7.22 (m,
3H§<3/W11di 747 gmoa‘ﬂ% 87 od LRPE.OB MY, 9f= 9.2 Hz, Jo = 2.4 Hz, 1H), 6.53 -6.50 (m,

- Chl oro- 3-[ 4- ( 6- net hoxy- 3- met hy| gﬁ I?h n ) - gag%\walkﬁq-
2H], 647 0% g3 [prabilyd 72 CadtlyPi2d or (993155) /g 33751 M+ 1)
StébS 2:%hW[%d-fp-wietl’iycl)-BgT}tKﬂlzx%/g%%hﬁiflyldﬁ nﬁﬁhtn:mhyl]cmyu D((j:l\/l

. % of the title conpoun

p"%ﬁ‘ﬂ%‘ﬂa%ﬁ{ag{%er T 1H AR (400 MHz, d- CDCI rs? © g
A Ruiibdttomedipsk \Bascdhalgd with 4-{E3-ethyl;6-(ehylory)dpliel-1-3 1=

na_3h7tﬁa2|9 ]?nga%@n&-(%%g@.@d@,o.@ %@n%)g R?dcgs. ((7)r3m16%!'b.8427 mgg, acetone,

ang ginvibryosg el (84 o0 SHRTEBRL ST K. Tk FgptoB g pleuvasapiipced
fored Hixd @dlerat (oda3EmperatirdlyReetiasmixanoaastirtel {ndogcentrated
o S0 B b8 S PO R R
coluom chbrstograghyiusing hexgrasEtGAL (49:11id 9:1)apan eluent to give 0.177 g
(95%) of the title compound (234) as a white foam. 'H NMR (400 MHz, CDCl,): § 7.80 (d, J
=9.2 Hz, 1H), 7.54 (s, 1H), 7.29 — 7.22 (m, 3H), 7.13 = 7.11 (m, 3H), 7.05 and 7.03 (dd, J; =
9.2 Hz, Jo = 2.4 Hz, 1H), 6.63 (d, J;= 9.2 Hz, 2H), 6.50 (d, Ji= 9.2 m, 2H), 4.48 (s, 2H), 4.24
(q, J = 3.8 Hz, 2H), 3.93 (s, 3H), 2.28 (s, 3H), 1.27 (t, J = 3.00 Hz, 3H).

Step 3: [(4-{[3-methyl-6-(methyloxy)-2-phenyl-1-naphthalenyljoxy} phenyl) oxylacetic

acid (235)
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nmmol ) was added and reaction left to stir at room

tenperature for 20 h. The reaction m xture was
woe@aohaes wi t h sat urated NHACI and extracted we€TUS2005/021963

Et OAc. The organic | ayer was washed with brine, dried

over MgSH4, filtered and concentrat ed to give an

oi | . Exanpl e 41 (236) Step 1t2

4-{[ 3- Met hyl - 6- (et hyl oxy) 2- phenyl 1- napht hal enyl ] oxy

=y PR RS el P e BRSO Moo R R U916 229
(0.1700m 928 rare bl wes (iggolyed.iry #0 TglF 20 t® ml).i T e @by (Q0ixivrg was

admrﬁm M@@%%@% %Hﬁeagla%mr@amﬁea% to 56 @%Tmea&bg Riseture
?O 60 ni) cone. H2S

.
wap é%FEIIa et feFPPR"taM%f%Qé hs%ndrqoelad £ORT o eqction ghgure Vﬁ% acidified with
25908 UBMHAT) affdlihéh HBActBE With BIOAL dhelotdankadyer NasiwbEheaindth

ors S ey T Raeecn P s Spadll GO P (o7 e

crude poentir(a3H d ' HiINUE (40@ MitzedDQEk)E8 U8 éd,tJo= H1.0 ble,al H)h&54 (s, 1H),

Lr orra%q‘?gqi“ Eg'?ng xanzé%ét%&{: %8?-% ?M) gs )S ggll)algr?h s

3Hél2t@d§ ?tl'B give 0.570 g (80% of the title conpound

Stép7-3324- %—?%éﬁ?_}@ I\K/Ré%e" ﬁiﬂamgﬁlz ngll x??ﬁ%nyl}&%g acetic acid

(—@—92Hz 1H), 7.53 (s, 1H), 7.29 - 7.22 (m 3H)
Toacbil (5 °T) éloll.ihoﬁ af ([(@H3-methP&-(arethyDx)2-(rdayl- ‘L}ﬂaphﬂ'laﬂenylhxy}

e e g

mig, M1-mrapl) slowigt dhe feackamnigikture was stirred between 59C and 20 °C for 2 h and

po[n@& |nrt<£ %%ﬁf@dus %a(—l@@sl?éd rﬁK Welovy. pﬁ%‘ﬂééd‘tl@)n mixture was extracted with

napht hal en oxy%acet ate

EtQA¢ (3K };‘brp{_ r‘,lljg@ cp{ng@Rd W&S@“'Ef?é( 2P Wash ﬁé with %rlne (1 x50 mL), dried
(N&SOL)3 an®Edng bnifatdd i tafyidabre/grude ;prbamyl Pdrification by flash column

hna hal engﬁ%%@e}lﬁ@%q‘%ZBB& elé en[t 8a e @0288@ (A]I%; ) mle )utle
compmwduz_@mtaa@etoﬁwnte 8ol0 % 0580 652[(%m®lr9xygmmbom&7 nTEyl-6-
phE@ﬁ’Etﬂaglﬁ}h%ﬁQI Wak aﬁ’%e Solafld U ‘F\ﬁl/IFE loo RHE, éﬁélsz; Q. @d(d aj =8.8 Hz,

erature action mxture was er ed

and
Hy Giieiat Tk B86 (. BHILiZd8 Q1 RE) EP2AEGHSP (B = 8.8 Hz, U

= £4 Hele ! @851qY,-u T8 Ha! adus ko (@Y S8 HeI B4, Dyo &), 28), eal7usneH
ch romal-Po C( I ng ﬁg)gane\gﬁa QAc (123@1 to®9 1)) aslean -

LCMRER) 48%%%*1‘97 g (95% of the title conpound
(234) as a white foam 1H NWR (400 MHz, CDCI 3) : d

E%§m§9%§§g ah 7,92 He 1, 754 (s, 1M, 7.29 - 7.22
13 - 7.1 1 (m 3H), 7.05 and 7.03 (dd, J1

9.2 Hz, J2 = 2.4 Hz, 1H), 6.63 (d, J1= 9.2 Hz, 2H),
NG-5Q (d, J1= 9.2 m 2H), 4.48 (s, 2H), 4.24 (q, J =

3. 2H), 3.93 (s, 3H), 2.23 (s, 3H), 1.27 (t, J =
3. 3, Step 3:

[(4-{] - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enyl ] o

) “oxy] acetlc acid (235)Et hyI
H% et hyl - 6- (et hyl oxy) - 2- phenyl -
apht hal enyI ] oxy} phenyl ) oxy] acet ate (234)

Step 1: 4-{[3-methyl-6-(methyloxy)-2-phenyl-1-naphthalenyl]oxy}benzonitrile (237)
To a solution of 4-{[3-methyl-6-(methyloxy)-2-phenyl-1-naphthalenyl]oxy} benzaldehyde (8)
(0.920 g, 2.5 mmol) in MeOH (25 mL) was added N,N-dimethylhydrazine (0.341 mL, 4.5
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(0.1270 g, 0.39 mmol ) was dissolved in 1. 1 THF: EtOH (6

m.). To the above m xture was added 1 N NaOH (0.5 nlL)
w@rtoosoarst enperature and heated to 50 0C. The PERUS10051021963

m xture was kept at that tenperature for 0.5 h and

cool ed at RT. Reaction mxture was acidified with 25%

aqueous HCl, and then extrd@Bed with Et OAc. The

organi c |l ayer was washed with brine, dried (Na2804) ,

and_concent rated under reduced to, affor
iy 368 FSpeRt s WP SHIEeciat SR te P OiRaTe fof 1 KypRS s Reaction
mixidriz waB@ic8htratedluntlier Bad(,udad p}essum(hrﬂ tihizresitith wag rebdisgodved in

CH%C\/_% gs(na@ﬁ% whnlg%é e{_égdeg Egmeﬂ-gn gﬁat% 3713'_|B\L 93 rQréxgg n@k%()'% 3{0.415

9. Dmmgl) pgder ) Th@(@@gthm mixture was refluxed for 24 h. Reactlon mixture was
cocﬂe{d4at [rddPn féYr%ﬂ%Me AndBUR¥d m%mgmd)o rtNaRRche] miokg ay ] p

ext@fcteé V\{itﬁ%@)@? ﬁe& 1‘% n%él qﬁépw% Bg&grggﬁgkéﬁgwasi/ve?sheé) wlfﬁ llar%%
driednalpf8phedydnbentialedpimeanriediucer prassat itc aford the(CRBE)product. The
proEigct %v%g{)gnffg f@%o lc}1 n%to@?&?k %s&@ h%gﬁ%ﬂﬂ?i t(?’&ﬁ )3as an
elugntite aféatd @éﬁ%éﬁ?"/ﬁ) qj@eaﬁla comp@Odi(237) 3s AN afvhiie 6ldd 'R (i)
2050 %3] Lﬂ@@éi%d)\lah"z‘é% érﬁo “ﬂ-&lmﬁ'(gdd MHz Tftﬁ;l{}e@ﬁéds &, JmQQ HE8H),

was extracted wth (3 nbi ned
7.68(yd i -37def = Mé"%@h@@gvm 183 (5'? iShid 7(151<d x’ 5643 1H). 7.11 (d. J
=10 HEdHf, Naib‘&(@%r b saMmpnmrsﬁnaatosqda @, afofoong J be. 4d-ﬁzuthl) 6.64
rific
o ol 4 TP B oy S T SR 35 39200
Stem’ 2:4H - hvdrbw-ﬂmmbﬂ'fﬂdpl(em{i) nashtaalenvlionwlheneomtﬂw (e38yThe
dergﬁtﬂﬂ%m%én%ceé @%@fi %ﬁ’ i gz\iag‘?&lgwéd 610 5 Z%lc(i) solution

me@m@ ypeth;lgsw ezg)%e(myj-1 njipl&thgleg/l p&y}bmnltrlip (3_@_) (é 074 g, 0.207
mnéHTi) in OH.2% (5 m7_) Wgs édlﬁed:ﬁ@rg (0658 AL 6.69 Shnfd. Tﬁb’)feaoﬁoﬁﬂm@md was
stlrgedf)epéeeng_ik arg 2@00(@’ 3 I}Zlép%\ qqu!a_’zz\{q"k L}A_&foﬁcgmidgby(cg\ n’?at%griphlc
purftichtion gy 0.0UClyHeq FHbi) the(tlma ebdriboudH(288) as aﬁ)offwhl@samﬂ I8 (film)
33@9 {3%?%9%5%58%]1? R oxy) I—&NMR (309 Mz C?) 757f J fS
Hz} Bénz.64ig, nH),&.4528,7J = T@ Hg, 8ld), Mt250*r7 25'f(m 3H),7.14 (d J= 2 0 HZ 2H),

b
SIS g S S g g1 0

2.20®13)i KC M@ @ﬁzﬁi +5?Jlded N, N—d| mst hyI hydr azi ne

(0. 341 m., 4.5mmol). The resultant m xture was stirred
Exat Eogpkégnperature for 12 h under N2. Reaction
concentrat ed under reduced pressure and
the residue was re-dissolved in CH3CN (25 nL) to which

re addgd dinmethylsulfate (0.378 Ml _, 3 nmmol) and
CO8 (0[415 g, 3 mml) under N2. The reaction mixture
Ha@ ST e ed for 24 h. Reaction m xture was
¢

Step 1: 5-hydroxy-7-methyl-6-phenyl-2-naphthalenyl 4-methylbenzenesulfonate (239)
A round-bottomed flask was charged with 3-methyl-6-(methyloxy)-2-phenyl-1-naphthalenyl
acetate (6) (5.00 g, 16.34 mmol), acetic acid (100 mL) and 48% aqueous HBr (50mL). The
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cool ed at roomtenperature and poured into water (100
m.). Reaction m xture was extracted with Et OAc (3 X

wa e85 The conbi ned organi c | ayer was washePCT51905/021963
brine, dried (Na2SO4) and concentrated under reduced
pressure to afford the crude_product. The product was
purified by colum chromato Paphy usi ng hexanes: Et OAc
(19:1 to 9:1) as an eluent to afford O. 560 g (62% of

ot hphlsB S TBBUII A0 25 108 G 58 R B R pffure wes

concgaitatedHmdeCrouayd pres@ure@.@d(ﬂ@p regldue gagnqurahmq)wnth'pag Uat—|§03
(10@) 'FBL% i‘h@&j\fe@us rleac‘uo@ rﬁ‘lxthpe weHdxtractedRith éH&az ((4m I—?z 5@'?%&) The
con7b|@@1 organngla;geriwaé d,qu (l\iq};%m)-pné gorg:%atra;ed)gnc{ea aaduc]@ mggfu? to
affdid ~ 41 g=(83%4 tHdzorudetiitle pfodGét. (Td.a sdluttorbofdhiz abd¥klpptathed 4rude

progﬁ(’;t ét 1“%0 %) in %}5-10435(50 %\'_9 Werjé%ec( &/‘?’hkne I”(q ﬁ'nL)?’ %(iolaenle S(LIMDHIC !;gld (2
equiv)[ (TBe rgsdltmt wixurewial glirrezl a8 IR rfgr 361h. rRgststiotemixiwg Ve §ijukasiwith
crré@rn g?b'nl.@ \&a?sﬁ% WI&%@%'&E&J&ME "I’-Fdl %ﬂn@ (51352%6 Hrn_? éﬂa@%%a pedso,).
Thg qua{up gﬂyelb\f/as concentrate under reduced pressure to afford the crude product.
Thégl{obﬁct PRk pulified-bly rm;womamanmb@aw%: td afterp i35t rlgg 89k mzrr)e title
en r .

coRSUNAGR) b VB V= ideCnls 288 65 ilr s Tl P it He
2HI S i Me ST .Gsitlz, |2H§:d’ 4;7€(blwéem 2HHA) HRA®B920, OL£2.0diz, BH)h7.30 (dd, J;

= 69y 9 578k 40 éhgﬁ%ggénfée%r(%mj Q@I ARNI £ 2 0 Hy, 1H),

puril ation t|tIe corrpoun

52@288)4 B4, %H)f Z\MQ éHdefGMIS (BS99 iz 40RP2 8982 3050,
Stegﬁz?%—méﬁﬁz-pﬁégﬂa ﬂa%ﬁ&a?éﬁol ge) 1H NVR (300 Mz, CD3QD):

() 5 (d, J
To?oglqug C

utiory ofz%hydre%yi;pn(stml 63r|1ti)e$1yl-/2 qa%tl*taéanyl #2250
melﬂl%llbeatén,esﬂltoﬂ:atﬂz (239 (®2504H).62 ﬁmr% irROECH (DMLY altl] MEQH 5 BLPwas
adcla_ezd’ nlc:l.jgls chlo_leie/ge dé%rﬂ‘ﬂe n(?%?;gg g4 mk]r)\dp % %e%oé#hx‘turg gzﬁum

borchydrate J0eA7 1 B; 12 4 mmol) was added portion-wise. The resulting black mixture was

stll%mq{a‘?l@fnp%re[ﬁ%wl 15@m9hﬁ8é{c!tlo@ H}&RBM@#M&& through a pad of celite
yl benzenesul f ona @%ﬁﬁ round onmed

(R WA RPN o P 115 (s CPRARB 58 S Ergpecssaure o
affordamhéri@d grodlilict.aTied @rbduo( trhs p&@ifiedbgeoldrfin amomamlgoaphmoeafﬁom

00 d 48% HBr, I t

o g e et B G SRy EpERH o -
8.0TH= 1HR&CI7 (dnJ 8Bt Her, éHWAS9c-OnSe(m, 128, e"dSZmﬂéﬁ me’ﬂﬂcéélo 7.36
et I e IR A Yy B
Sten3:rdki3-metini-2tPhepplc)- Qar{mhééemﬁbxﬂ'_% (t“W\@@E@Hﬂ')HEBFa'de"Vde
ﬁ)ganl c layer was dried (Na2SO4) and concentrated
Thepu&éor{hﬁ»‘ééé&arﬁéﬁér%%d%@ osGareit Grereie { (b Boyts ollven. A
rouatRitoRed tasideszhaded titf 8-indly-gphéenyl-Gright8hd|&! (86) (083,

0. flddﬁn%gl} QIMEH%)QO EZtrlﬁLFO{d%%thyrﬁBenz%‘déﬁrh% (6 %E Rrrl].' § 35‘91'#%1)( §s200§ éO 115

Sstirred at
g, .35 Rwaa)l, pothantiysious M3 mili) undas dl2awiTlaghreaction mixture was refluxed for

3 h. Reaction mixture was cooled at room temperature and purified by SiO, column

chromatography using hexanes:EtOAc (19:1 to 4:1) as an eluent to afford 0.71 g (65%) of
the title compound (240) as a white foam. *H NMR (400 MHz, CDCls): & 10.18 (s, 1H), 7.87
(d, J =8.8 Hz, 2H), 7.77 (d, J =8.8 Hz, 1H), 7.74 (s, 1H), 7.53 (dd, J; = 7.2 Hz, Jo= 7.2 Hz,
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CH2Cl 2 (250 nlL), washed with 10% aqueous HCl, brine (

1 x 50 nL), and dried (Na2SO4) . The organic |ayer was
wa@omvemmisat ed under reduced pressure to affordP€TES2005/021963
crude product. The product was purified by SiQ2 col um

chromat ography to afford 850 ng (89% of the title
compound (239) . 1H NWR (408*MHz1cDCI3) : d 8.08 (d, J
=9.2 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H), 7.54 (dd, J1

7.4 9
1H>2763Ea¢%§5°# L Tah b Zof 3 fm hr g3 Bt 7o
7. 17 (s2 2H), F034d, 44# 4 Hy, Oid), 6,78 a8d 887 (dihl v 3 8.8Hm Jp= 2P Hzg 1. 2.29
OLdM ﬁlésh)m/é 1(?&4(41 5, 2.44 (s, 3H)12.16 (s, 3H).
. %tr&yw}sﬂﬂ RN S ——
phergi]g- pmeﬁtf)até(ﬁ_nmir oxy 7-met hyl - 6- phenyl - 2- napht hal enyl|
th |
b BRSO LR R e 4
78 ?@ﬁaluym cfttestiiyd plRBBheoadstats ((iEa L, Ords mmel) dbavwdievs T idF €3
mL?WQé s8R ARANYE ﬁde ﬁlL(@ZQf%Aﬂog 2. 5]i@sé1uf8mh heA8s)2HE feaction

portion-w se. resul tin m xture was stirred

m'xatre PR slirresiipied-2p ypderNar Afs%ﬁ?mof Aexpethyi-pisile was
na;j‘hr[Hat@ywy}ﬂ(tmrbrﬁetmdemam@wdet(_c()\mem @gm 7@evireolpinTelF (2

Pl s be e et oo pna s BRI oy SR rfperaure
under dgduThe reastiop umixtiiieehskajiowesl tamarm hqf @nmtgrgpqug,e ansl stirred for 2

h. @F{)ﬁ)ﬁ&ﬂgmﬁﬁﬁ f&ll%ie@ b?%@& oh 'gEl/eeo 9?’2’@ 99 of ﬁ@)tltlé‘&rﬁﬁbund

(241} s a Phiferfopm, 1|j NMFg(4@O MHz, @ (3 §7§§ (br 5516(%& ém 785 (d, J

874 ﬁ,? 1H) 4. étéd(ii&s%*ﬂ)z( M% 4707r s71 |$)67 (smdd%l);‘ézl& (55 7.4 Hy, 1H),
@ TR BT %bﬁ» F2p e AS gt R T 6%
1Hmet1h(yj JHeasald)okyaieHE,240))6. AhendBIe8 @idph B:so Hz Jo=2.4 Hz, 1H),

6. 2%2% éfjéxhgm 'ro\g?‘gﬁur egd%et drrehg”%fd% @kﬁﬁa ar ge%tﬁo?ﬁ
LCMSr('éShyﬂl/z 2950+ Na) ~.napht hal enol (86) (O 063 g, 0.27
Stérﬁi@ '(éE)-ﬁ[4f[kd‘l@(eﬂxyﬁzfgh[ah§|11Wfﬂmlwl)bhgrﬁz@hmﬁwm%yg.p%ﬁyl]-z-

P"%Rﬁ??!ﬂ’r%@ém: ( 1 nL) under N2. The reaction nixture
Thwa@ornﬂ‘cétm«pdoaeaureaeébnbamcaxamplenn (Stapri®) was followdde cEtiapl (2E)-3-

PR SRRaRh Y Sa R e ot By gropprost g

(0.€70ge 19t 147 anradlf was:id@sond in 55%: EPH (L) i Tq the eborsauingre was
adﬁ%flp% I-P(l\ﬁﬁl te%cgs r?ol'rg'tehwgra@ﬁ'g %ll%l_bgdlma%g aat 7 °c, , with
stingng f(pqzao mipy T qrepgtlocﬁgmxtll{.eb wascoglgd @H@T syhjecteg tc2§1 jc&wqu up
an{ Eb&llfi?étgﬂoth}» af;er g%é@ (ho%) bf fﬁe}”tl%cdﬁpou&& (Z42Y aa bite foam. IR (film)
038,540 1806, 1. o By 1B 1138 vy s B 2t Bl —ep.ce
THOUR (400 MHB CB,0B): 5FD1¢bid, O 220 HiHH), 282@1, J = 16.0 Hz, 1H), 7.79 (s,
1H), 7.77 (d, J = 8.8 Hz, 1H), 7.64 (d, J =7.6 Hz, 1H), 7.52 (dd, J; = 7.2 Hz, Jo=7.2 Hz, 1H),
7.43 (dd, J; = 7.6 Hz, J, = 7.6 Hz, 1H), 7.28 (m, 3H), 7.15 (br s, 1H), 7.14 (s, 1H), 6.90 (s,
1H), 6.76 (d, J = 8.4 Hz, 1H), 6.33 (d, J = 16.0 Hz, 1H), 2.26 (s, 3H).

LCMS (ESI) m/z 44727 (M~H)".
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(s, 3H. LCVM5 (ESI) mz 235.1 1 (M+ H) +. Step 4 :
Et hyl

W@ 2006801145 [ ( 3- net hyl - 2- phenyl - 1- napht hal enyl ) oRgT/UR200$/021963
i fl uoronet hyd) phenyl]-2-propenoate (241) The Wtting
reacti on procedure described in Exanple 1 (Step 9) was
enpl oyed. To a cold (- 78 dé’)s sol ution of triethyl
phosphonoacet ate (0.052 nL, 0.26 mmol) in anhydrous

Ie(4§ 5'41 ) was added nBuLi (0.1 10 ni, 0.28 mmol, 2.5
i n hexanes). The reaction m xture was

stirred for 0.5 h under N2. A solution of

- 2- phenyl -

0. 172 mmol) in THF (2 nL) was added to
e above G g~y xture and stirred for 20 mn at

t hat terrperat ger N2. The reaction m xture was

aIIovved b Tt 0©room tenperature and stirred for 2

O. 0729@ (88% of the title conpound (241) as a white
foam 1H NWR (400 MHz, CDCI3): d 7.89 (br d, J = 16.0

Stqizh 1%&3&)—3&43%—%%thvfi@{mestvﬁe%zzaé@nﬁ7—'138*1t%gﬁﬁﬂéav?pﬁ‘erva-z-
prdpgenoyilyrrolidiha (248) 7. 40 (dd, J1 = 7.6 Hz, = 3.6 Hz,

To 3 dynaich 6o By menrcky o by “%9*%*8& g2
propeipic acid(19) B0t 38, 033 mngolldn Q1Cla (A milgvasaddad oxplvt chigridy (0.043
mL8.49 HFHOI) nﬂwdgf‘Ng( Q‘he\}esultgnt%u)hgre walsstirked %?o&rﬁ ten%’ﬁd}atur& f&2h.
Re%ftl@B anture was concen!c_gted under redEceJ pressure4 t% afford t&e crude agld '

chlér?de— Ik dcld(CBlores Wyd dridiNessy,) dndreqaissbiaddsin IH,0k (8§ mR)-gt reom

tenjlferalﬂgr%? Pﬁy | lo)ovéJ P@@}él ]plyﬁohgw 38 S%g }éﬁ: O%QSmé‘EYAvgg TT%@ced slowly
anqm\)a nmagrefw,asl s@we@for 2 hy Regctipn gixture was concentrated under reduced
prdséurb Q@aff@(‘i Ml or e REY | ThE product was purlfled by SiO; column

- napht hal eny 1-2-( trlfluoro
chr,sme re]phzua%é@ﬁaa% %10&4 Y0y baﬁdj‘ Y u%w toRFOrh 146 QS 7) of
thetitie %@ﬂny&ﬂwdl (Pa3) ad a Ttite Kok 196«%&14001‘\111—& DD Gy DVE7 TidX Y H19e2 Hz,

) 0ol Shdal TnO B 7 Btk @ PEF Py b (g 7-02

andi7 101 (ddh @, £ 024, dn= gibHzutd), 6&E (¢ oot B8 HaIZFRT$ 5% (hpectdedHz,

O bl o 0 gl

(quintet v 65058 2H1,60286, (s13%D6 LOCMBJES!) 193 #6418 6% + H)128 cm 1

. I -
StepE: %%ﬁ%{ﬁ(ﬂ)ﬁf)(@éﬁ |peﬁ1:hnylf53-p9l_c§|zbenltklwﬂ73nglz&?% ’6

Ph“-"!ri'e2 rRAkh "i’l%' (—"i?m (s, 1H), 7.77 (d, J = 8.8 He,
ToBHold (B.°6¥sdldtion d -[2 £J-3@4-K2-metthy)-6-(MethPloXwi@ phédyls- 7. 2 Hz,
nairﬁﬁ:alenyl]%mn%%ro%f@/l]%JQI?%IMTL% ( _ﬁgﬁ&ﬂ@&@ 30 ?no% u’f'éHzmg @
mlg wae afided BBr; (0.071 mL, 0.75 mmol) slowly. The reaction mlxture was stlrred
between 5 °C and 20 °C for 1.5 h and poured into water (25 mL) slowly. The layers were

J

separated and the aqueous layer was further extracted with EtOAc (8 x 50 mL). The
combined organic layer was washed with brine (1 x 100 mL), dried (NazSO,), and
concentrated to afford the crude product. Regular purification by flash column
chromatography using CHCl; and MeOH as an eluent gave 0.104 g (77%) of the title
compound (244) as an off-white solid. 'H NMR (400 MHz, DMSO-ds): 5 9.86 (s, 1H), 7.58 (s,
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1H), 6.76 (d, J = 8.4 Hz, 1H), 6.33 (d, J = 16.0 Hz,
1H), 2.26 (s, 3H). LCMS (ESI) mz 447.27 (M- H)
WO Bvoatopdies 45 (244 Step 1: PCT/U82005/021963
1-[(2)-3-(4-{[ 3-net hyl - 6- (net hyl oxy) - 2- phenyl -
- napht hal enyl ] oxy} phenyl ) - 2 propenoyl]pyrrolldlne
(243) To a sol ution of

(2)-3- (4 {[ 3- net hyl - 6- (et hyI oxy) - 2- phenyl - 1- napht hal e

gt e R P R e LN 3'279""3§H>

7.24 (d, 043 .2Hz, 1), AT (e k= )6.8Uhe @H), N21.3 9Fh é =2t t1:int6.97i ad - 25 (dd
J, VB8 |—th T 2618t 14 08%&@%%%% Qb ?512«1“4 R@Q@—tz' M) 3.01 (s,

m xt ure was concentr under re press

3Ha BB E1fe [d7. f 223 @ ¥ty HPF (ruiintetb= G 4iMp 2R drﬁ%@“'%ﬁ%" =
6.80Hz, 2d), bNa15@H). E@MSV(ESIﬂhﬂzSQNQQM AHCH2A 2 (5 nl) at

roomterrperature To the above sol ution pyrrolidine
Ex%o.!OS!g LEE;J 0.66 nmol) was introduced slowy and the
s stirred for 12 h. Reaction m xture was
concentrated under reduced pressure to afford the
ude anide. The product was purified by Si G2 col um
HO raphy using hexanes: EtQAc (9:1 to 3:2) as an
el uent affo 0.146 g (96% of the title conpound
(243) as afwh foam 1H NMR (400 MHz, CDCI3) : d
7.71 ( de, 1H), 7.55 (s, 1H), 7.54 d, J =

@EE! 7271720(m5H) 713 - 7.11 (m
3H)7°7.03 and 7.01 (dd, J1 = 9.2 Hz, J2 = 2.4 Hz, 1H),
6.57 (d, J = 8.8 Hz, 2H), 6.51 (d, J = 15.2 Hz, 1H),

Stéin92-Meshy|&t®-b|s6n&5ylbky) 31[3=(nfétlﬁjldiaj)pr¢|ﬂ)(l,]-22:y22>b@an-Bbble (245)
A 11}_51994%@UI(‘%( r&@ o(f%novm_ﬁ #w gwgg(%eﬁ?lo&ﬁ% fobut r|ﬂ/|1 ong)(@EOO
g, 2:91 Bneh 12quiv) was egdledBo Ca4= [7@ C. 3- Methoxyphenyl magnesmm bromide
450 m§ Péﬂ?/r 3: 5(éhuf?/2 W§§ é(%leay |A)ter]5 RhOPEAA @ETGH?]rﬁ!DelfBGI i@yl .6 @quiv)
wag gquq g}ﬁ\e reaction wasa theel?\ghed with s)aturated Na ﬁcg SS mB gfter an additional 5
mirk- E&ft’éct@n (vith ElGoRidTilond biretyimgl (Nx380.8 fitatiery ind eoncentration to
al e 0
o (Rl S s N KA B b O CRSAR el B HedteREn)
affaﬁeeth(eomé)ammqnd«mamnght yellowl ofl (0542078501 i AMR (CDCls, 300
t t b f

D Y UAE VB8 510D AI DT DIEAYS, O kY, et
TL§d§%ﬁ%ﬂ@z§ar@ﬁ/@t@h@ quﬂ@dés | ayer was further extracted
St¥}5 iz m ﬁy@eﬁ -éﬁné&hﬁoz Itbbs{s gfﬁk&hﬂeimbﬁ&ﬁ(l]% -GPOIOBUtEIRY @he\(245)

2 d
N O
cy@obiLitdr-t-ahé (2510500 gsh0Z simanm agbivpwas aplegibga.usidgc. 3-

M%&y@weggl% gﬁ%n?gﬁnﬁfde iygir}%g,?@( \l%h%Jeq% \Q%Hd?fg@i Rhters i,

aq(e@6 HHL3 NDMBU.)CW@) addeq} Bxig@tigrswitmEgPAC 13 580 (rg_) Wit followed by
waghﬁg il 50‘5] a‘quéélsENefFlK)O 13]'||¥|n ?Nékgoﬁ)dﬂltra]non dhddeohBantraiidn, to a

&2 ioﬂ 4’'mm plate, 80:20; hexanes/EtOAc) afforded
the title compound (246) as a bright yellow oil (0.515 g, 82%). "H NMR (CDCl;, 300 MHz) &
7.39 — 7.29 (m, 4H), 7.10 — 6.88 (m, 4H), 3.88 (s, 3H), 3.85 (s, 3H), 2.47 (s, 3H); TLC (60:40;
hexanes/EtOAc): Ry = 0.23.
Step 3: 3-Methyl-2,4-bis[3-(methyloxy)phenyll-2-cyclobuten-1-one (247

bright yeIIow oil. "Radial chromatography (S
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7.24 (d, J =
7.13 9d, J =
wo2006002185 2. 0
(d, J = 15.2
Hz, 4H), 2.22 (s,
1.85 (quintet, J =

2 Hz, 1h), 7.17 (d, J = 6.8 Hz, 2H),

0 Hz, 1H), 6.97 and 6.95 (dd, J1 = 8.8

, 1H), 6.74 (d, J = 15.6 Hz, 1POT/US2083/021963
1H), 3.91 (s, 3H), 3.55 (t, J = 6.8

3H)
6.

, 1.94 (7quintet, J = 6.4 Hz, 2H),
8 Hz, , 2.26 (s, 3H). LCVS
(ESI) mz 464.1 5 (M+ H) +. Exanple 46 251 Stepi

t k= 4 d- hi e -
*eE BT B P et
1-opie (246 (Q.464, 91 1 40mmal( hquiy) Wes pholed toyeel S5Gt driethyigilpge (3.02 mi,
1.08\%- ﬁ%@qleg\{) r\]/\%s%a%émgloweb b@m#Av)Af%«a@m@gmea% %agh ﬁﬁs remoga?vl and

. O" X en magnest um opraom . f .
they SRR s PIRED 15 HEIERID FRTER ISP AroTARY At oBlafe . I
rea@ticﬁﬁwmmﬂenpl*ied&iﬁcﬁ@i’/&éat%d aquisds N&HEOg.e Blad organiovpgtion was
o5 US40 RS AR AT 0 i o
wetsdrigeh(NaS OuINEEDESl pnd c9riceptraied. dradial Abromsiesphy EiiPn R M plate,
8020 HexEds/EtOAb MW oRIck -theqﬁﬂicaheggm{dggfé Jfgﬂmshw.e{ﬁi B5% 'FIMR

| at e, 80:20; hexanes/Et OAc) af d the title
(C'SBWQWZ() 9 458 63X My AR 982 P 88N ofT): 469 G4 M) 3-895848H). 3.83
(s,?HNQMQQ((QEXFI)SILGQ@éidﬂhbxaier/E@Ac)z4Fz.=3cs4<{.m 3H) ) 7.( 15 -
. . , . S ,
i £ sl Blmathivioryl ZadhbneRiyibnegin: Pbanthertgil 5
A tdlublyaisatitipn StaTel of B-ndstiay-Bidstfigis-(methyighipheppheaydidouienciyeie
- 4 i a
eGSR kol HE A A b et o v, e
3 he {hel roisiyteamasIcopprtrategzind clyomatyggpphed @glaﬁ&hﬁ‘ D2, 1 n@amalf-) 90:10;
he)éﬁr?%?n/EggA go%fg)rd?ﬁie tit1|e %&n&ﬁ?d 47 bfbapé}y@iétﬁﬂ%il (U@QB@%M?)l 'H
. , . . Y )
N (DGl g3 e 650 460 = 98P Suked lidida TR e b 22 5
1H)Vio7t/dB (@8,QR9.0.32.4 H201 Hl_) .o8veds Ji=l. 8 Hmﬁ)w?q\@?hﬂ ag0.8j 2.4 Hz, 1H),
% S ryLn I n
o B IRY B oA EelT Y%, 52N 1. i e BT
2.20Hs A3t BHE 43MR0; hSedrs/EXOARN Fyl=eQ.20. 80: 20;
188/ ] i d (246
St SAPRS MR RIIEHES 15 (el rheA™ 1S 300
naphihplegyfroxggbenzaldeyde 248y 7 10 - 6.88 (m 4H), 3.88
A dighethgleBetadid8 Bollion (BIHL) o23-féthyB6-(rBtthylox)-S[§-GhktdBoxy)phenyi]-1-

hexanes/ C). z.0.23.. Step 3; .
redSRAORY (32 Hop o 925 kol BT e ko wins Bgmnacge
(0.080 (NRAT.2AMEIER @1 Resid) tolllpwerd yldesivin) cagifonate (0.096 g, 0.29 mmol, 1.2
AP il o uirikedre RIS PO k) Bncbeihcted
ec_‘é%lgtlge*%? )% [n% ne Q%JG?&ZXO? 6@[(1354‘&%5&(?)%%% , Ii]1,%gec$ui 2/) was e
with FaPAR (365 Bd)- Thegreolethorganicyaogions, were(dsied NS O.) ang cgpeentrated.
Raliia'ﬁcigarhhfébraW(Si’@gﬂfgmﬁ 9l§{e9ﬁ@Q0;b1)éerEééEt®&d) %fffﬂediﬁm,titlé he
ice bath was renoye the reac
coNBYAY QA8 e YeUel Grie: ORAL o " LERPEiiR e o e
1H) @68 — 7.59 (m, 4H), 7.19 = 7.14 (m, 2H), 7.05 (dd, J = 9.2, 2.4 Hz, 1H), 6.78 - 6.65 (m,
5H), 3.93 (s, 3H), 3.64 (s, 3H), 2.26 (s, 3H). TLC (75:25; hexanes/EtOAc): Ry = 0.55.
Step 6: Ethyl (2E)-3-[4-({3-methyl-6-(methyloxy)-2-[3-(methyloxy)phenyl]-1-
naphthalenyl}oxy)phenyl}-2-propenoate (249)
A THF solution (2 mL) of 4-({3-Methyl-6-(methyloxy)-2-[3-(methyloxy)phenyl]-1-
naphthalenyl}oxy)benzaldehyde (248) (0.030 g, 0.08 mmol, 1 equiv) was cooled to ca. - 78
°C and treated with the ylide generated from triethyl phosphonoacetate (0.030 mL, 0.15
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reacti on was quenched with 50% sat urat ed aqueous

NaHCO3. The organic portion was separated and pool ed
WoRa06/002185e extracted using EtOAc (3 x 20 nl).PdneEs2005/021963

organi c portions were dried (Na2SO™4), filtered, and

concentrat ed. Radi al chrorragggraphy (SiA2, 2 mmplate,

80: 20; hexanes/ Et OAc) afforded the title conpound as a

yellow oil (0.374 g, 85% . 1H NWR (CDCI 3, 300 MHz) d

mn?ol I %qugvé 30y E %Ll—l)mgé" rg%,9|66 M, % %gmg)ng%(@)ld b% EWas%r@reoved and
the(rgqp’ug@ wag, gﬁpdwggcp E@m@)amquqnt Err@ezﬁgure SBey 39 min at ambient

teni’p:r&;%rg%/the NG LY |q9éd&egwglﬁ>ﬁétﬁtﬁiemdq9é‘db)s RiARIHidm dnidrarhL mL)
and SyaRg 5 EIOAS -5 L TR s B PP S e e it f¥pegog anc

convenifadd) Rédilal 38Bomafogiaphi (31QR 11, mrh pMleBO POvesalsgitodc) aforded

R i 0500 I st A, i o, s

7.70 $i,@= 9.2 Hawd b, 268 - 7683 (10 2HN &28rie s/ £8. m;) Shlo7 80 £-GV'd (TneH).
I

7. 0&;&5 & —CQJE%JHQC%A&?Q 56%% i—lﬁ)}’@bk QWG@'A}n gﬁ) 8%5(@}_12 15.9 Hz,
1H), 423 (g, ~h57Pd‘!;F 2H),3.93 (@ 3H’r s, 3HH§-1 %§H)(§ 3144y = 771 g3 3H)-
TLCq8b:20) hexe&es/stdaécﬁ Hiso044), 7.05 (d, J = 2.3 t|27 éH)H,Z

st 1 PGy eimBymeinyo by lueBydigbhangt- o3 (3
naﬁh{}\aleﬂylwaMensH{)z prep@®i¢ acid8290) TLC ( 80: 20;

?J\ﬁl%A ﬁ]ﬁ?ﬁ%f r&?ﬁg 9 {3 ﬁe@r@:l 5 meth}l]I}o/xyo )% -[3- (meth;}lll?)](y)%_henyl] -1-

narpfgl'pﬁ{@qygp)@mhe}\ﬂk PioEa3at gnmol, 1 equw) was treated with
1 Mgy |.. %D@ﬂ_ SMtéﬂZ‘ K&t SOZthé nﬁbfture was acidified wnth 3M

s Rk A S5t ) B s s

wete driztidNayBi hantt dohcentrated n Rabidedyaheaié¢ @@ 0SS, 1 ®diate, 80:20;

he%%ﬁE&%A%ﬁ’dbq%S Tyl L&@@L gg Wféé%%ﬁ@ﬁo?ﬂﬂ@b%]&%s%ﬁ% NMR

(CDGBI‘@Q MH) @ 7rﬁ9>(d1,#e952,é‘§! &), Ztﬁéddv\HTﬁW@W’E 789 (satid). 7.27 (d,
J%éh@%kﬁ%%&cﬂ FL %7(93—12(1#'! WbédTJlezﬁqu' a9), @bggd g=9.1,22

ortions wer concentr %t <150 H?|622 d,

LSRRI M N Y s S BT U

Jmmngsmitmos ahy aled g sHhe a5 (tsl:m)cwnowmi qHAAYle@H): B, =
O(%We yel | ow 0|I (0.060 g, 61%. 1H NWR (CDCI 3, 300
d 9.80 (s, 1H, 7.68 - 7.59 (m 4H), 7.19 - 7.14

St¢m®: (2E)-3-(4{[65lyrinky-23(3=hydroxyphenylr$-melyf-1- 6. 78 - 6. 65

$51 3H) 2.26 (s, 3H. TLC
naplibabhnpdyihbina dighencipplid@sy 1 o & %0, (5 !
To(epojutigo pig (28 $- [ﬁé@r{wth!éﬁ((ﬁ@thxk?ms?y[)? @ethg'ow}e'my "dxy) phe
naBMh&leﬂﬂ}oMﬂWn?lﬂib%mﬂe}lﬂd 30 (250Y (0032 4P 0.0P AIMEAt 1equRA B CHACI, (3

9

i3 5 0 51k PRGOSy 63 s P AL T Al - o mixure
was treated with saturated aqueous NaHCOs, reacidified to a pH of 2 with 1 M HCI, and
extracted with EtOAc (3 x 5 mL). The pooled organic portions were dried (MgSO,) and
concentrated. Radial chromatography (SiO,, 1 mm plate, 70:30; CHCIly/MeOH) furnished the
title compound (251) as a pale yellow foam (0.017 g, 57%). 'H NMR (CDsOD, 400 MHz) &
7.59 (d, J =9.0 Hz, 1H), 7.48 (s, 1H), 7.44 - 7.36 (m, 1H), 7.29 (d, J = 8.2 Hz, 2H}), 7.10 (d, J
=2.2 Hz, 1H), 7.04 (dd, J = 7.5, 7.5 Hz, 1H), 6.94 (dd, J = 9.0, 2.2 Hz, 1H), 6.64 — 6.62 (m,
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napht hal enyl } oxy) benzal dehyde (248) (0.030 g, 0.08
mmol, 1 equiv) was cooled to ca. - 78 0C and treated
wowaok/oo11es yl i de generated fromtri et hyl PCT/US2005/021963
phosphonoacetate (0.030 nL, 0.15mvol, 2.0 equiv) and
nBuLi (0.094 mM _, 1.6 M 2. 9equi v). The cold bath was
renoved and the reaction was~allowed to warmto
anbi ent tenperature. After 30 min at anbient
r I S ‘R =
bbb R R R R P
058t 0Ac (3 x 5 ml ). The pool ed organic portions were
dried (Na2SO4) and concentrated. Radi al chronat ography
Ex l%l 7 pl ate, 80:20; hexanes/EtOAc) afforded the
ound (249) as a pale yellow oil (0.032 g,

919 . HNI\/R(CDCIS, 300 MHz) d 7.71 (el, J = 9.2 Hz
1), 7.58 - 7.53 (m 2H), 7.28 (d, J = 8.7 He, 2H),
HO 13 (m 2H), 7.04 (dd, 3 9.2, 2.5 Hz, 1H).
679 70 ( 2H) 664-660(m3H) 6.23 (d, J =
15.9 Y 19), (A3 (q, J = 7.0 Hz, 2H), 3.93 (s, 3H),

3.62 (& R26s, 3H, 1.81 (t, J’: 7.1 Hz, 3H).
TLC& exanes/ Et OAc): R, 0.53. Step 7:
(2i §¢ {3 Met hyl - 6- (nethy)oxy) 2- [ 3- (et hyl oxy) phe

nyl ]-1- napht hal enyl } oxy) phenyl ] - 2- pr openoi ¢ acid

St{pzf%(ﬁhs-l- F%;%g‘lé#ﬂé'l?'y@gm@#pd ethlwf “3- (et hyl oxy) phen

naphihaibnyijaqyhbemly Bwobhnoiy hpidd252)| - 2- pr openoat e (249)

N LR e P R 2T g e
napfithalenyoxiehend)- apfqpe@plwqm(zm @@ 6euB0HTMALJ qemivhwas teated
witR 86, lﬁ’d(br(@%ﬁg 02 Anmet, @‘}‘Ceq(@) #ndth&teactiohRsH as qupped with an

Hgﬁgﬁﬂ%lloq{ﬁ r‘%ﬂ?ﬁﬂ%é Ia\g\%%?e/lerat gr%rgtglra ﬁ}ngggrﬂxtg%nv%rﬁtered ehroug_:;h a
patl exeslis / Edricéatjatiah favedeliht biek olit et casparified by 2o as a

chl:vi\shrr@&g(%)%azg 60 024ﬁ(zadte ED% 9&@%@!—‘) %Dq iqsthg(l)ﬁ% M?l@%uqd (252)
as A.pbk solid (010HB,g, 74RY 'HAMB (EDAIB 4P MH2Hp 7.58 (d.6/ £ @ HzJ1H), 7.40
(s, ?Hﬁ 7 57 97§§§n,|_3?2ﬂ) 6. IZ_B 1%68§<7?m iH s%z?dd"é 81H)213 Haz, Qﬁ) (6%»6 52

9
(mezvmeea (d, 3§/ =8.5Hz, ahﬁ 2734t J 5 &Hz. 2@) 6@4((1;11!—54) Hz @“f&z? 7 (s,
33\%\]:159%& 3.92 (s, 3H), 3.62 (s, 3H), 2.25
(ES))

M mrndedh 2o Sl b 02, e, o

napht hal enyl ] oxy} phenyl ) - 2-propenoic acid (251) To a
sol ution of

(2)-3-[4-({3-net hyl - 6-(net hyl oxy) -2-[ 3- (net hyl oxy) phen
yl]-1- napht hal enyl } oxy) phenyl ] - 2- propenoi ¢ aci d 250)
(0.032 g, 0.07 mol, 1 equiv) in CHCI2 (3 nL) at 0 0C
was added boron tribromde (0.66 n., 1.O M 9.0
equiv). After 2.5 h, the mxture

Example 48 (259)
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was treated with saturated aqueous NaHCO3, reacidified
toapHof 2 wth 1 MHCI, and extracted with Et OAc (3
WO 2®6/002185 The pool ed organi c portions were driBdI/US2005/021963
(MgS™4) and concentrated. Radi al chromatography (Si Q2
1 mmplate, 70:30; CHCl 3/ MeQH) furnished the title
conpound (251) as a pale ye‘13toow foam (0.017 g, 57%.
1H NWVR (CD3OD, 400 MHz) d 7.59 (d, J = 9.0 Hz, 1H),
748 (s, 1H), 7.44 - 7.36 (m 1H17.29 (d, J = 8.2 Hz,

o2, 7.10(d, J=22H, 1H, 7.04 (dd, J =7.5 7.5
2 6.94 (dd, J = 9.0, 2.2 Hz, 1H), 6.64 - 6.62
(m1 .57 - 6.55 (m 4H), 6.39 - 6.24 (m 1H), 2.20

3

(s, Q0. dH0; CHCI 3/ MeCH): R = 0.54. Exanple 47

Xy-2- ( 3- hydr oxyphenyl ) - 3- net hyl -

] pA] oxy} phenyl ) propanoi ¢ acid (252) A 1 1
Etoﬂc/Eto. solution (4 nmL) of
(2)-3-(4- B- hydr oxy- 2- ( 3- hydr oxyphenyl ) - 3-net hyl -1 -
napht hal enyl ] oxy} phenyl ) - 2- propenoic acid (251) (0.041

stdp 1:-fenIEER biggmBHpoH SR B ERIREUoRIoNEr Lo clorltdn 1
ong(@®phped with an H2-filled balloon. After 14 h at
SyRA&iRAtin L AEPRERSHIR to thientidide fJiﬂE&&erI@ 46RStep i) tighibromo-4-

t I
t(pmw%w)mﬁteme%qi%@? opiTee Mo EREEat ogr aphy
Stdp: m\dethym'F(rpém?bxy)gﬁ{ﬂﬂphﬁyﬁ\éihwmgﬂp(iign%?gf{éf d4t4 (I)ﬁ/;
ehe el S ERAME e o fed 2l 5 1050052 1y
Symhesizeddn a mdnnerzirpiar to thaiggnpleyed mﬂ)Exa@plgs’MS@P gpuging 2-methyl-
44 (meﬁw@gy)(éj{i [ enyh%et?ﬂ & hdmd[}-2 lob&ern?- oﬁe ?27'532 Ahd 1-bromo-
3- [@pbanylrgetg)d)oe(y beg&::ne 7ncgqq%cé]§_b\nﬂé @:ét%;(t?f?te 3]'_50 (79@@5
hetdnSbIE DR pm;%(l) QM4 | )9" . TLC (90:10; CHOI3/MeCH): R
St@ %e#‘ﬁﬁﬁ“%i‘%%ﬁw%&(@%%ﬁﬁ%‘%{’ 'A‘-”[V(]'E#é‘hw met hyl ) oxy] ph
[(pbepylinethyt)pxylphenydiat-naphthalegd14285) Synt hesi zed in a

Hg@é'iferd |§5W|Anﬂ5r §|rﬂlle{r %aﬁémﬂl&lé@%rfﬂémg%mé@pﬁﬁué Shhethyl-4-
F

Wg’gb‘r"l {ﬁ'é()-?a Al %enz% I G obuten-
ﬁ’@/gyugh@géyj]phmy ﬁ4—§g Noxylphenyl}-2-cyci e
N84y i@ (doTHo; hy*anéy/tmc{ 3ﬁ[=(m$esnyl et hylb) ?éﬁ] ghg% '}
s‘?&%4’i [(\%ﬁﬁqﬁg li‘én%}‘ﬂﬁ é%ﬁeé' mi‘?thlfoé(ﬁ/? 6‘9t Eat enpl oyed
[(phenyl®ethyhorylpBeryd}- tpaphthalenylipxplhepzaigehyde (256)
Syﬁt’h?s%édsi Eprqetmtepé%?aig }hﬁf érﬁ;ﬁ&%@%r@éh\}ﬁ@&&ﬁ&@ 0%ihg 3-Atefhyl-4-
(methyloxy) -6-[(phenylmethyljoxy]- (phenylmethyl)oxy]phenyl}-1-naphthalenol (255).
TLC (75:25; hexanes/EtOAc): R; = 0.46.
Step 5: Ethyl (2E)-3-{4-[(3-methyl-4-(methyloxy)-6-[(phenylmethyl)oxy]-2-{4-
[(phenylmethyl)oxy]phenyl}-1-naphthalenyl)oxy]phenyl}-2-propenoate (257)
Synthesized in a manner similar to Example 46 (Step 6) using 4-[(3-methyl-4-(methyloxy)-6-
[(phenylmethyl)oxyl-2-{4-[(phenylmethyl)oxylphenyl}-1-naphthalenyl)oxylbenzaldehyde
(256). 'H NMR (CDCls, 300 MHz) § 7.73 (d, J = 9.1 Hz, 1H), 7.68 — 7.23 (m, 14H), 7.14 (dd,
J=9.0, 2.5 Hz, 1H), 7.03 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 6.58 (d, J =8.7 Hz,
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3-[ (phenyl nmet hyl ) oxy] benzene and quenchi ng wi th net hyl

triflate. TLC (70:30; hexanes/EtQAc): R = 0.27. Step
w@2008/00HE8HY| - 4- (et hyl oxy) - 6- [ (phenyl et hyl ) oxp¢F/RS{045/021963

[ (phenyl et hyl ) oxy] phenyl }-1 -napht hal enol (255)

Synthesized in a manner simlar to that enployed for

Exanple 46 (Step 4) using 33 et hyl - 4-

(et hyl oxy) - 4-{3-[ (phenyl nmet hyl ) oxy] phenyl }-2-{4-[ (phe

2Hp 5T S el P%%;s?é%%5'-08?5%?'%&-%%@23——-‘7%“14% 2n] %8
3HY 2[103s, D HiyB1 @ B4 izl 3Ky )TLE-(75:BFideyanesEQAY)oRyS 087 4-
sthd e B SRR oy BRI EDenzal de

h
PB4 B OIS - BARTEh R PhERY G PORAEIRACS (250
S a0 Yo Sl Ty RIPRYAS G687 2sibd oy FDERY-AD gty

RS ey BRI DR SRRt 2
nar(fﬁf)a@w@evlp@@ﬂw}eﬂ hwberma(ate;ﬂw e AR EOGIp BenViHzes mﬁs Yebxy=9.1

Hz E"éh{!{‘b (GG Ko P87 118 (a0 200 2R bz, 11 6.8

(d ﬂﬂp&@bérﬂkﬁt%BQ @57)= &z, 6@édd idr &6 hﬁnéll'@r% IJfrg/ ¢ EZ 2H),
@mﬂ%éﬁz(ﬁge@uﬁls pisy, 195 (s 2H), 3.81 (s, 3H), 2.12 (s, 3H). LRMS (ESI)

t hyl
m/f ?% My n‘eﬂ@ % b 'JM‘@WpﬁéﬂQﬁﬂet hyl ) oxy] phenyl } - 1-
Stepn m-(hq[eahydr)my@g](mwrzaixylﬁ’fwﬁe craehyl-4-{rhbthidexy)eBCl 3,

3 1 7.58 - 7.23
“aé'i‘&f% X(} "oeaWBmf-’a@mg ag"ﬁ'@%m 703 (d ™ 56
Sypihesizad)in m@n@e;r sinaflar i tl&atgamplqygd fop E[)(ampje 48 (Stap 8usingg26H)-3-{4- [(3-

me?‘@ll Z-g&ethﬁogyg 6([%hel4ylmetﬂig)09y 3244 %anylrﬁetag)o@(ﬂph@@} -1-9. 02
naphghal oxyiphgllylk-@ propenoicyacid (Qé_) 3H)NMF}-LQ936)S£5 A9@ m-l'z) 257 d,J=
9.1exane S det @AL 2.4z, THY) 6D~ 8B Pn, BH), 6.66 (d, J = 8.4 Hz, 2H), 6.42 (d, J

E{,/f E% 2?4{ 84 &BSI%E EI};}I 2473( Eﬂ}’ Z%y(gs @HE (201}& yél—ﬂe [E)(/Js) (%)é) m/z

448(vph eny ITicet (g:H §; sty igide@i ) Ry -0 ht hal enyl ) oxy] phenyl } -
2- propenoi ¢ acid 258) Synthesized in a manner simlar
to Exanple 46 (Step 7) using ethyl

E 1 6T)( 3- et hyl - 4-
(met hyl oxy) - 6-[ (phenyl net hyl ) oxy] - 2- {4- [ (phenyl et hyl )

oxy] phenyl } - 1- napht hal enyl ) oxy] phenyl } - 2- pr openoate
(5) 1H NVR (CDCl 3, 300 MHz) d 7.65 (d, J 9.1 Hz,

(d, J = 16.0 Hz, 1H), 7.45 - 7.18 (m 11H),
7 07

( 20,02.5 Hz, 1H), 6.96 (d, J = 8.5 Hz,
2H) ,,6-80 (d, [J ¥ 8.7 Hz, 2H) 6.53 (d, J - 8.6 Hz,

2H) , @@ = 8.6 Hz, 2H), 6.1 6 (d, J = 16.0 Hz,
1H), siis 2H), 4.95 (s, 2H), 3.81 (s, 3H), 2.1 2

(s, 3H). LRVS (ESI) mz 621 (M- 1) - . TLC (90: 10;
CHCI 3/ MeCH): R = 0.44. Step 7:

Sté’»p 440 inleﬁsykﬂu ALR(Mrefhyidxy 8B PRERYRXY ) phedy PRIchiMbbdtenTedriv/260)
Synthes&ed accordlng to the procedure utilized for Example 46 (Step 1) using 4-
methoxyphenylmagnesium bromide. 'H NMR (CDCls, 400 MHz) & 7.50 (d, J = 8.9 Hz, 2H),
6.98 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H), 3.49 (s, 6H), 2.07 (s, 3H). TLC (75:25;
hexanes/EtOAc): Ry = 0.29.

Step 2: 4-Hydroxy-3-methyl-2,4-bis[4-(methyloxy)phenyl}-2-cyclobuten-1-one (261)



10

15

20

25

30

35

napht hal enyl ] oxy} phenyl ) propanoi c acid 259)

Synt hesi zed in manner simlar to that enployed for
we2@Eaphas6 (Step 8) using (2)-3-{4-[(3- PCT/US2005/021963

met hyl - 4- (et hyl oxy) - 6- [ (phenyl net hyl ) oxy] - 2- {4-[ (phen

yl met hyl ) oxy] phenyl }-1 -

napht hal enyl ) oxy] phenyl } - 2- 1g?l'zopenm c acid (258). 1H

NVR (CD30D, 400 MHz) d 7.61 (d, J = 9.1 Hz, 1H), 7.35

Syrgtﬂﬁs %gl fﬁéﬁré'm tE& Fpgce rg ﬂtglz%@ﬁg gxéﬂ%le 2@%@@?% r%% méthyl 4.4-
bisfmethylaxyp3 %(mmqumhewl]%cyppgutemone 260 apd4- 3H) . LRVB

me(f%ﬁy}%e@tﬁaéu@ﬁim brorqﬂ)de H N_M-Fp(lcﬁﬁﬁg 36 mAEQ BEdE @R (mRaHy7.10
— 6HENE AT SBRAS BT O A DS 17 B B (THS: GOV P ahSIIPAS P =

0.28ycl obuten-1 -one (260) Synthesized according to the

SRt bRp P el BRIER SRR el 280

Syhihizgized agcd@ing th, thd proc&de Hiflize@ley Fxa@n984¢ fﬁtepl 3)usihgat-treroxy-3-

eﬁ)sz ééxs%ﬁgnﬁeﬁ%%giﬂ Azgc;{cﬁabutghbé son@ (354 (24 NI (cDB%:C300 MHZ) 5
7,74 8yskir HRY1z32eT AG IS, 2'—48 BHa{2H) (688 fwumaya Hh @16 92y B8

Mg r N ottt R Sl
TL %qa.’gq“l?pxagea/Et Ac
stbp a{ mnwlﬂxw)eﬂ&ldwz EwthhvwxmhenWI -1-ndpithalenol(268)- 1
Symﬁﬁq%eéﬁ%%gaﬂg Eﬁ)thﬁ/g%ce%}% nggy oggg%ﬁp?é H@h%;? 397195?8 31|lﬁ|ethyl 2,4~
bisBt-@&:thiyinxyphjnylR-@Blobeen-3idne (26285 P(MMR'&GPCISQBMMQ@ 87.67(d,J
835'%& 9%96@ g ﬂﬁ{%ﬂ?%’:{%‘o § lﬁ#@gl %T-g{begtt Hz, 1H),
715 (Qabo} BT NS B2 et S DL 5% theih S mae)- LA {Bsi
m/ﬂbgé md Zm ﬁo@mé@né@ﬂ mﬁ&)o A% ng 4C|hségr?>é¥ i e
u
S‘?&%ﬁ} {3%%&"%&' %15’8‘ }"°&\¥)PL?‘21 'f J = 8.8 Hz,
naﬁhﬂ'naleﬁylloﬂ)lﬁehzamehydh(uz 2H), 6.98 (d, J 8. 7 Hz,
étg}slze% %g ?E;Iﬂg tcé'ﬂ? pgofgﬂﬁ;[‘é Ftll&%r%r %x%é%% F% 5)n§‘5 r%;% fn%thx/l -7~
(mpthylosy)-@-[¢-#0ethgoxyhheayik & Ephtignol 263) R el 00 MHZ) d
98%(%@1—[2{% 74 %:g Jgfb’lhé”ﬁ)‘l) 7267[(41 &ﬂﬁtsh-k’é QMYﬁF@@QBWH) At1@ahy =87,

nt hesi zed accordi n pr ce%yre
2 Lt S ) ERTR S 5 e St By o ol B R -0
HZ0big), 4:80 1@ 3Rl | 3077y (s e Ny b ¢s231a) CLOUE 26;-Hbxana/HiQAR) R, 4 Bl46.

B &P A i oSyt o b 1
naph&a&nyl}omy)pizenyl]@proﬁelioale (265) J = 8.8 Hz, 1H), 5. 27
Syﬁﬁﬁg}%@égla?m%zel( émllaﬁ"—g Exa?‘n;ﬁéﬁé (%te;?‘é)')usma 42(@3; ﬁ1§thyl37H@methyloxy) 2-
[4-(methyloxy)phenyl]-1-naphthalenyl}oxy)benzaldehyde (264). "H NMR (CDCls, 400 MHz) &
7.73 (d, J = 8.9 Hz, 1H), 7.59 (s, 1H), 7.55 (d, J = 16.0 Hz, 1H), 7.26 (d, J = 8.6 Hz, 2H),

7.14 (dd, J =9.0, 2.6 Hz, 1H), 7.07 (d, J =2.4 Hz, 1H), 7.04 (d, J = 8.6 Hz, 2H), 6.80 (d, J =
8.7 Hz, 2H), 6.61 (d, J = 8.7 Hz, 2H), 6.63 (d, J = 15.9 Hz, 1H), 4.23 (q, J =7.1 Hz, 2H), 3.78
(s, 3H), 3.73 (s, 3H), 2.23 (s, 3H), 1.31 (t, J = 7.0 Hz, 3H). TLC (80:20; hexanes/EtOAc): Ry
=052,

Step 7: (2E)-3-[4-({3-Methyl-7-(methyloxy)-2-[4-(methyloxy)phenyl]-1-
naphthalenyl}oxy)phenyl]-2-propenoic acid (266)
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mz 293 (M- ) . TLC (75:25; hexanes/EtQAc): Rf =
0.39. Step 5:
wad2(0pBedBs hyl - 7- ( et hyl oxy) - 2-[ 4- (et hyl oxy) phee/U$2005/021963
napht hal enyl } oxy) benzal dehyde (264) Synthesized
according to the procedure utilized for Exanple 46
(Step 5) using 3-nethyl-7- 133
(et hyl oxy) - 2-[ 4- (et hyl oxy) phenyl ] - 1- napht hal enol

Synftlﬁe@@?d nrﬁg'mg% (s%-@% & Eféggle“ﬂgz(%ae% 7 gﬁég é@yl %;’%3 [47({37 @ethyl 7-
(mgthyloxy}p-[4- mqm@owxﬂenm Bnﬁphtf@le@yl}%y)lom%yl] QWFQISSFPGTG (265 'H
NVR @:dd?g 4é’d1)AHz)76 7094 (06 J —}35)0'8 k- 1&8 A &h (d‘]J 1§9qlle¥H) 2 (s, 1H),

72% @8/ <88 Hs+§H) 7r|1t(°td7é =35, 214%&@)3/7@@0%?4 ("R3HS@&FG(GDJ 8.7
P6.68 (UM 7 Hz, 2H), 6.24 (d, J = 15.9 Hz, 1H), 3.78 (s, 3H), 3.74 (s, 3H), 2.24

é } i égéﬁtqaaﬁgﬁtébpw?%‘%'y??.y’z- b openoat e (265
St@;ﬂ:ﬂﬁsi (Ae{ﬁ?-HvdmxyraﬂMydmxwlhmyl)taemabaHbl e 46 (Step 6)
namh%\ fl%é)ﬁi’%@gﬁ% 'Tér[ls?napﬁm enyI }oxy) benzal dehyde
Synthesiged lqmmmer(sm@r@ MaAPteg 8y using (ZF)-314-H3gnaghyly-
(métﬁi)lox Yzﬁﬁ(rﬁéhylé@pheﬁyl}f’ﬁné thaﬂenfr\} )pﬂer'rymv bhenoie- %ﬁz{ (g_) H
NN@(CD%O% ;@Zowrpg)bs At o 4= @f-%mj ngs(s@ . ‘q)l':l') /1),
7.300d, J= 54 8iz/2M77.02()d, J 6.9 2(0cHz, IHR _78)on Hz—l @4d (d, 863 Hz, 2H),
6. 6%2(! ‘ér—ﬁ 4% %)Hé 58 %cg')ﬁ)_ g Zégl 341—@36 Qéﬂ, ?ﬁqzcﬁh'? ?.@'(;%61).

TLGIxQO BHICHCHNEQIB0R268 0.19exanes/ Et OAc) : R, = 0.52. Step

(2| : 3- L4 ({3- Met hyl - 7- ( net hyl oxy) - 2-[ 4- (et hyl oxy) phe
apht hal enyl } oxy) phenyl | - 2- propenoi ¢ aci d

(266)Synt hesi zed in a manner simlar to Exanple 46

( Step 7) using ethyl (2)-3-[4-({3-nethyl-7-

( |- hyl oxy) 2-[ 4- (et hyl oxy) phenyl]-1

HoO Maph TR nyl}oxy) phenyl ] - 2- propenoate (265) . 1H NWR
(CDCI 3, d 6H/4 (d, J = 9.0 Hz, 1H), 7.64 (d,
J =15.9H9 1 .60 (s, 1H), 7.29 (d, J = 8.8 Hz,
2H) HO ok 8.7, 2.4 Hz, 1H), 7.06 - 7.04 (m
3H), 6. J =8.7 H, 2H), 6.63 (d, J = 8.7 Hz,

2 6 = 15.9 Hz, 1H), 3.78 (s, 3H), 374(s

, o,
, s, 3H). TLCSQO 10; CHC 3/ Me O—? R = 26.
3- (Q[{ pl-hgiroxy -(4-hydroxyphenyl)-3-methyl-1-naphthalenyl oxy}phenyl)propanmc

Bggy3- (4-{[ 7- Hydr oxy- 2- (4- hydr oxyphenyl ) - 3- net hyl -

SAPRTE SHh RIS B 395 BEE BRI RN o)

hydrskypheyd)3-Brefrg- {-Haphtreddmyloxy}phenyl)-2-propenoic acid (267). H NMR

|
B T
(MNNR, 660800, = 816 biz\HH) 6.45 T, 7}-8(41|HZJZH$: 23785— 74 (mgH), 349,8247

(miSr), 2 (s, Brf OLifls (FsiTmia13 (W 1)EHrLC (90:10; CHCI/MeOH): Ry = 0.21.

Example 51 (270)
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7.34 (d, J = 8.4 Hz, 2H), 7.04 (dd, J = 8.7, 2.0 Hz,

1H), 7.00 (s, 1H), 6.94 (d, J 8.5 Hz, 2H), 6.68 (d, J
we2@540H83 2H), 6.58 (d, J = 8.4 Hz, 2H), 6.27r¢TUS205/021963

152Hz 1H), 2.1 9 (s, 3H). TLC (90:10; CHCl 3/ MeCH):

f 0. 19 Exanpl e 50 (268)

3- (4 {[7- Hydr oxy- 2- (4- hydré?(‘i/phenyl) 3-met hy] - 1- napht h
alenyl ] oxy} phenyl ) propanoi c acid (268) Synthesized in
a mnner simlar to Exanple 47 using
~ <(4-{[7-hydroxy-2-(4- '
y)d phenyl - 3-net hyl - 1- napht hal enyl ] oxy} phenyl)-2-p
: 1H NWVR (CD3OD, 400 MHz) d 7.68
7.54 (s, 1H), 7.03 - 7.00 (m
591 (m 4H), 6.67 (d. J = 8.4 Hz, 2H),
: , 2H), 2.78 - 2.74 (m 2H), 2.49 -
Ca7 (m 2H) 2.18 (s, 3H. LRVs (ESI) mz 413 (M- 1)
" . TLC (90:10; CHClg/ MeOH): R, = 0.21. Exanple 51
1 Qe : -3- 2. -1- ide
step A/ HiBindthoxy gumejhyt 2 phonyl T-spehthplenyory ohenymethancsuttonam
(269)phenyl } met hanesul f onami de (269) To a flask contai ning
To I8 c@hﬂamgcef sokflion bf é‘d\lEQQ @§6§ ,2.85 PimolyERt DMAFI(OBAR.26

mn}%{gfqﬁgﬁé‘g&fwwas @h@gﬁ}pggz r(e@ulg) ylgchptbi% %d193 rrdrpglej Vc\%r%oévme

at Rt armhamicﬂdwanmenttol stinowetrighiedftdrd 8dtthe re@vmnrwa@rmmted with

CH% ﬁ g mg}s))’ Fﬂd hlggee{c?gw ﬁs%ﬁ M\ﬁgog e{qH&ﬁ% l-Y&l 55 rgjch‘h% dl—(ﬂgég layer

Feactron Tinse % aqueous
wasnirle)i (MPEO.)@HE CPicentigted tomdarkd pmber qlwﬁ g@cw}ie Rraguct was purified by

sﬂw%%?&{}srdﬁﬁélﬁgmﬁt‘ag@pﬁ%ﬁl‘b'ﬁffaﬂmeb nﬂgju(h%%?;bﬁhé:f tl&ﬁbnﬁib@nﬁ’cﬂ@_ﬂ) asa
colerlegs, plﬂ An @dﬂﬁo%ﬁ%@g«g@? %Wgurﬁl %@%aulg@ggpe\é £§°déi'0t was

als€ @bl@felde$|3 NMA 4oé\ﬂ/ll-&ddNISO©d75§i|5 p.S) €3 (agsmf 2.82 (a, |H) BS5d$, 3PH.P.54

@ R %&MB b £ B, AR L7 240, S5 BHECh16%e @
J =3t) Hz31H57.05 - 734)(m, 6H}54 58dd, J= &1 81,291H=Hz7 621%, )1H 9@29(& 1H).

ok el g 21 2 2 0

namalerryl);gylngiengl}me@agesp.ﬁfongm)de (5_93’37 (s, 1H), "9 32 (s,

A stithhg s@lifh ot ZGWdﬂTJ#]@@Wrﬁélphﬁ)GfﬁthmmL) chilleb &vy bO G under N,

R O D i T .
yelbmrmg)e rdnwhd stiireti dor-2 24 -QC°C aokbtheNRoured oval 38 ¢ iBSelipwed by
addif) ﬁn4c%7f E%A'%%S%?ne@ﬂ?{lg resgl{ugqo%’l\ﬁm%s\ghﬁs@r)%g Q)\?F\@ﬁ;sse gt‘aﬁr}l ﬂeugnel and
thefaygarge Iayeswashe \oith lfzmé (QOnf@h) ﬁ!“dﬁﬂ(é'ag?&ﬁéﬁn%@“@eﬂt@éed to a pale
ye|fow thwe ‘#h@&ru@éi gﬂoﬁb& Wa@ﬁ)urﬁte@ﬁ&? sﬂs@é)géfbblumﬁbﬁrofrﬁ&iglrdphyl gith 2%
MeOH CWCIZ to yleld ?gg er(es/‘% of t ci"ne tltle c n%pc?l}n ! Ofa%nanv%hlte ﬁid '"H NMR
(400 MHz, DMSO-dy): 5 2.13 (s, 3H), 2.83 (s, 3H), 655 (d, J =9.0 Hz, 2H ), 6.97 (d, J =8.3
Hz, 2H), 6.96 (dd, J; = 2.3 Hz, Jo= 9.1 Hz, TH), 7.12 (d, J = 2.3 Hz, 1H),7.16 (d, J =7.0 Hz,
1H), 7.21 — 7.30 (m, 4H), 7.54 (d, J = 8.5 Hz, 1H), 7.55 (s, TH), 9.33 (s, 1H), 9.84 (s, TH).
Anal. Calc for CagH2s05 ® 0.5 Ho0: C, 67.27; H, 5.18; N, 3.27. Found: C,67.13; H, 5.04; N,
3.27.

Example 52 (272)



10

15

20

25

the organic | ayer washed with brine (50 niL), dried

(Na2SO»4) and concentrated to a pale yell ow foam The
weewdooyxsdduct was purified by silica gel col uPer/US2005/021963

chromat ography with 2% MeOH. CH2Cl 2 to yield 162 ny

(63%9 of the title conmpound 270, as a white solid. 1H

NVR (400 MHz, DVMSO-d 6) : d32. 13 (s, 3H), 2.83 (s,

3H), 6.55 (d, J =9.0 Hz, 2H) , 6.97 (d, J = 8.3 Hz,

2I—|)H 6.96 (dd, J1= 2.3 Hz, J2 = 9.1 Hz, 1H), 7.12 (d,
AN , 1H), 7.16 (d, J = 7.0 Hz, 1H), 7.21 - 7.30
<(>m“o4 7.54 (d, J =8.5 Hz, 1H), 7.55 (s, 1H), 9.33

(s, 1 1H). Anal. Calc for C29H26(3 0.5
H2O: 5.18; N, 3.27. Found: C, 67.13; H,
5. 04, A7. anpl e 52 (272)Step 1:

LKéo oxXy- 3- met hyl - 2- phenyl -

naphthalenyI)oxy]phenyl}ethanesulfonan1de (271 ) A
flask containing a solution of 29 (0.21 g, 0.59 nmol),

Ste%t13 éslﬁe’éhox 371’3eﬁWpi phéiiil1DVAP (0. 034 g, 0.28 mmol)

s added et hapesul fonyl chloride
“a'i'ﬁh*lgn oxy. i-gn "ESH B’Eﬂﬂ‘g% —ﬁf RT and the reaction

A flasi asnethirtiga sdslutron@wes (6.2hd, 09 rdfol), AtNe(D. 18§, 178 trimeol) and DMAP

(0 G328l S 1 i el Pl 081
mnagdonyise, %Bﬁ@@dﬁh@ewon ellvedde Rtlr@wétghbatlm and

AftSUgIH 'trPedreQéfloﬁ blaks famn&ﬁlv.trpfd Mm@H;dal QRBHRGH ARAY 0 dghH2DYE mL).
Et OAc/ hexanes to aff of the title

The. SR duieer wp e (igS Gy gﬁ'eceyrﬁ?%@&? %@?rr 8MPEPINVR (400
andvblifie®bipENicakgel céluriin &Hron(nhtogliapﬁy \BltH-IZD% Bid)Ac/ixafes(ts affGH)170 mg

(64%) P }_éeﬂtlfﬁ}_gnbourépgé‘f ?‘5 a“?:ght _yeufmbsc‘_é %{WH@%M%UD@? de): 8
1.12.(6J 57,3 H2 3H),9225 K 3H), )85 (3, 3H), 4.007(q32 =78 H5 ), 68259, J = 9.0
Hz2éh)/ 9 Z{? 65'@ Hgl 7§>5§§1 ?{ zé'l'-'}z’hJ %8 HeS 1HyL7ha -8R,
SHh I ( ﬁa!eﬁ%l")zow ﬁér@m}‘%t &s\if onani de (272) To a
St‘%HZW-E -ﬁ?&n‘é&#—@ﬂn&ﬁyl&zﬂhel{yﬂ1l4 g, 0.31 mol) in 6 nL
d N2, dded

“aB'Ef‘%'e:%a Wa)enﬁl}@ha'i‘ﬁ?b' ?“ﬂ?éﬁ\é—ﬁéunv?; Syri \3’32 aov:r 1
ToRisfitting solfidnest 290 (071 419, aX31-r@@oIPIB & thie Gy (GersL)p chikedldo 62&TC
unéeq r\@ \kl sﬁacfaig!i b?ﬁﬁg zQﬁ @%A%&n{%popms)eé\g; ?ﬁag 3:,25” Jﬁ)ie After
90 metaﬁpr Gttherxn wag Poired oY 50 @|I¢eofwlqwe|d bty @A rwar iThe EEPAC
Iay@ywé‘é)\jvé’smad Qvlﬂﬁ BHEd (23@ P il %Nd;SOQ 2Bt 36hdRAtrated toldASeoEMbllow

ol mawﬁ%\wrlflz% Ay F?‘wm' éiaremeiogl@g%\é%&a%%fﬁg@wf qﬁ@%Pﬁ“ﬂ fo 1%
MeTMTIOPYOH t2yidd adSand Thebam yedrystatlized lfionh EtOAcigxandS ) yield He
title'\'c%'?néoﬁgg i%s a%%e%vg’lénd%e mg, 55%). 'H NMR (400 MHz, DMSO-dj): 3
1.13 (t, J =7.3 Hz, 3H), 2.13 (s, 3H), 4.01 (g, J = 7.3 Hz, 2H), 6.53 (d, J=8.9 Hz, 2H ), 6.94
(d, J =8.9 Hz, 2H), 6.97 (dd, J; = 2.3 Hz, J; = 9.1 Hz, 1H), 7.11 —7.30 (m, 5H), 7.54 (s, 1H),
7.55 (d, J = 8.8 Hz, 1H), 9.40 (s, 1H), 9.81 (s, 1H).

Example 53 (274)
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1.13 (t, J =7.3 Hz, 3H), 2.13 (s, 3H), 4.01 (q, J =
7.3 Hz, 2H), 6.53 (d, J =8.9 Hz, 2H) , 6.94 (d, J =
wW@2@6M2182H) , 6.97 (dd, J1= 2.3 Hz, J2 = 9-1 HeCT/UIK005/021963
7.1 1- 7.30 (m 5H), 7.54 (s, 1H), 7.55 (d, J = 8.8

Hz, 1H), 9.40 (s, 1H), 9.811463, 1H). Exanple 53
(274) Step 1:

2,2,2-trifluoro-/V-{4-[(6-met hoxy- 3-net hyl - 2- phenyl - 1-
naphthal enyl ) oxy] phenyl } et hanesul f onam de (273) A

) kNconmtaining a solution of 29 (0.30 g, 0.85 nmol),
Bt @O g, 2.55 mmol) and DVAP (0.032 g, 0.26 mmmol)

in CH2CI™2 s added trifluoroethanesul fonyl

chl ori de . 2. 13 mmol ), dropwi se, at RT and the
reactio d to stir overnight at RT. After 18 h
t he diluted with 15 nL CH2CI 2 and ri nsed

with 10%aq (25 nm). The CH2CI 2 | ayer was dried
Stéﬁvni%-tnmmsmut[ﬁ-ﬁldtmy% Héthif-Rphéiy19l | . and

siljca gel columm chromat ography with 10%

“aEW@Nf’PM nyBethpnesuifopamided278 40 of the title
A fekpentdining 2 éSlutichsof 20 (1186 6, J.8xiiinofl,HEHINMB.264f) @ .5BhiEmol) and DMAP

(0. g@g&&% % ﬁ'mét%%lzg(g mLz\'fv'?as gg’c{?%l%&fﬁlo%ﬁ%%ésu onygcl{k%ide Jo. 394,
213 mamely, drqu)se;]_at RBarfctitie repttioralldwed to slipoverrgght atHAT. Afgr 18 h the
reaftidn \§as dulﬁte’é@m&mfﬁlf rﬁ."&:rﬂﬁd s & ri('lged wWithi10% 4q. a1 (38 hy). Fné@H.Cl

'ay(zr vzawteﬁf(MeéPd W@Mtafe(deo ﬁyiemw@es oiane puifisd by siliga gef column
chl@?ﬁfﬁgﬁh@ih? W)ﬂr M%)ﬂt@h?’ﬁ&;\h@é( ig%ﬂ@ﬂﬂ?b%tﬁ@ﬂ%@ 0|Q ihetitld GorBipound,

i rring.solu 0 : Q.
2z gsm e i e otiie dusd tha 2 ls Thaer Geid.+35 @. -
=9 ®H24H), 6.58 @4 J mrod I_)lz,d!HC)pB\/Bg @, J\ 90 Hy,raHgeos @ded, =:|20.|4 Hz, Jo=

{ r t

o WETHE7- B+ 236 10, el ) Y B 1 ! B PR
Steg:ed2 ,aﬂ%ﬂmgﬂ\éﬁl—[ﬂﬁ-hvﬂrvaﬁr@%ﬂ Znthenytit ed (Na2S04)
naBHﬂ‘naFeﬂW&M;S@n?ﬁet‘hQné’sdﬁoﬁ%l& !ﬁ‘i low oi |l that was

purif colunmm chr omat grap n r adi ent,_of
T°ﬁﬁ§'%"@ﬁ2@"2’ A ZI348- Mer?-31cppe i Q%ecyau (B e ilBa IR —2pg Under Nz
wafsgaamd/\BBrs 0.36§,a.94 m@dl) tropwisEViAe/iRgx anas! mibutel elftdr 9drain at —
202k 31 AR AP B o ol MG ¥y’ i EfpfBhever was
waghgBwifhohring (50 LB diied (N26§Q.) Bndsgoncentratecio @ viscpys yelley pil that was
puﬁhe%leby(c@lu cﬁro%w&o%gphy%'é% e%!?er& 910'1;003/016H !g o"['% MeBHTTH,Cl,

to (lgld ajoamg fagm wag)crystpllizgd gm Ei c/h@(aggp teélleldltpoa ’htiq)ccg'%)ound
274 Sdsiel-i)ght ;@ﬂa\n@bm 74 n{gzgé_”): HWM@ON\EHZ DMSO-dy): §2.13 (s, 3H),

me e
433[1(%&% éﬁ‘;g,@?](ng 5o¥|z 87 PV F= 0.0 1z, 21y, 6.97 (dd, Uy = 2.4
HZ Uy §.1 wtzy oV g H)7msoemy BHEtE3dsas)) 1.85@n 66,8 e dH), 9.40 (s, 1H),

g%f(l‘g?ﬁ_hepoég{gn}q and 1-fl uoro-3-

bronet hyl*4-ni trobenzene usi ng procedures

anal ogous to those described in Exanple 6.
Example 54 (275
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1H NMR (400 MHz, DVMBQd 6) : 52.14 (s

3H), 6.80 (dd, J 1= 2.9 Hz, J2 = 8.8
wdq20060098%+z, 1H), 7.01 (dd, J 1 = 2.3 , J2 =PO1/0S1405/021963

1H, 7.13 - 7.30 (m 7H), 7.56 (d, J 9.0 Hz, 1H),

7.60 (s, 1H), 9.17 (s, 1H),,.9.90 (s, 1H). HRWVS (ESI)

Cal cd for C25H20F3NO4S: 488'3{ 143 (M + H + Found:

488.1 145. Exanple 55 (276) Conpound 276,

L/ - { 4gE (6- hydr oxy- 3- et hyl - 2- phenyl - 1~napht hal enyl ) oxy

3 H, 2.96 (s,
Hz, 1H), 6.85 (d,
Hz, J

- hyl phenyl } net hanesul f onani de, was obt ai ned

oz,Sié) nd 1-fl uoro-3-nethyl-4- nitrobenzene using
pro es apal ogous to those described in Exanple 6.
BBr 3 deng on gave the title conpound, 276, in
22% A e as a1 of f-white solid. 1H NVR (400 MHz,

s d2.11(s, 3H, 213 (s, 3 H, 2.85 (s,
. %6.35 (dd, J1= 3.0 Hz, J2 = 8.8 Hz, 1H), 6.52 (d,

J 2.8 Hz, 1H), 6.96 (d, J = 9.0 Hz, 2H), 7.1 1 - 7.36

a7 . = . w B , 8.77

Cégulﬁ’ 'g.[%gsi("g(,m’%' cm%ttha‘l\/érgé e |H§"a ek Boo ) Do
(triftyorpmetiyd) pheryBmetrnespfonamiqeg wrg preagigd fram 7, anganiiios-86
triﬂ&é’%%g giillﬁilﬂﬂgen%&ﬁe USierr%'ceﬁurgs analo%ous tc% thholse ciescribed in Example 6.
1 - - - uor o en - 0- [ OXY-o-1TE -
H Nt o iz UVEORGT B2 14613 B 20 i A Lo S ¢l = 88
Hz\wa$, PBERAUED $ He MH) hEOT@E] £&SPms Hiz g =enRa| 1615 te- usd g, 7H),

X} [ d hyl at | cedur, '
75pg5 LBl ir 80 (Tl Y € Ac R Ra P Rl ot or
CoshbfFe A 48818143 (M -eHE briponddi88A785. in 35% vyield as a
solid. 1H NWR (400 MHz, O -CDCI3) : d 2.24 (s, 3H),
6.72 (dd, J1= 2.4 Hz, J2 = 8.6 Hz, 1H), 6.96 - 7.1 1
(m 5H), 7.18 (d, J =2.4 Hz, 1H), 7.26 (s, 1H), 7.56
(s, 1H), 7.67 (d, J =9.0 Hz, 1H), 7.80 (d, J = 8.7
Hz, 1H). HRMS (ESI) Calcd for C25HL6F4O4: 455. 0906 (M
- . Found: 455.0897. Exanple 57 (278 Conpound 278,
(2)-3-[4-{[2-(3-f luorophenyl)-6-hydroxy-3-nethyl -1
- napht hal enyl J oxy}-2- (trif
| uor onet hyl ) pheny!] - 2- propenoi c acid, was prepared
E&B&Mﬁﬂiﬁﬁprocedures anal ogous to those described in
Exanpl e 32. 3-Fl uorobenzeneboronic acid was used in
pl ace ,of 4- fluorobenzeneboronic acid (Step 1) and
\Z-ﬁ i il uor onet hyl - 4-fl uor obenzal dehyde was used in
4-fl uorobenzal dehyde (Step 2). BBr3
denmefk iopraifforded the title conpound, 278. in 44%
yield a . 1H NWMR (400 MHz, O-CDCI3): d 2.25
d, J =15.7 Hz, 1H), 6.72 (dd, J1= 2.4
}—%Q A 1H), 6.85 - 6.97 (m 3H), 7.04 (dd,
JI= 2.4 Hz, J2=8.6 Hz, 1H), 7.1 8 (d, J 2.4 Hz, 1H),

cofirblnd g, ol Bndi i 5nefhpadn@Befipotzr, * £ o,
meftithiphnyirddhaheblzifondrhide, WAS\MBtdikes florm¥ an@8Buoro-3-methyl-4-
nitrobenzene using procedures analogous to those described in Example 6. BBrs
demethylation gave the title compound, 276, in 22% yield as an off-white solid. '"H NMR
(400 MHz, DMSO-dy): § 2.11 (s, 3 H), 2.13 (s, 3 H), 2.85 (s, 3H), 6.35 (dd, J; = 3.0 Hz, J, =
8.8 Hz, 1H), 6.52 (d, J =2.8 Hz, 1H), 6.96 (d, J =9.0 Hz, 2H), 7.11 - 7.36 (m, 7H), 7.51 (d, J
=9.0 Hz, 1H), 7.54 (s, 1H), 8.77 (s, 1H), 9.82 (s, 1H). HRMS (ESI) Calcd for CasHasN O,S:
434.1426 (M + H) . Found: 434.1417.

I
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(2M + Na) +. Exanple 58 (279 Compound 279, 4-{[2-(4-f
| uor ophenyl ) - 6- hydr oxy- 3- net hyl -

WO n@ploo18s enyl | oxy} benzoi c acid, was prepared PE€DIS2005/021963
4-[2-(4-fluoro-phenyl)-6- mst hoxy- 3- net hyl - napht hal en- 1
-yl oxy] - benzal dehyde 204 g t he oxidation
procedure described for co nd 19 (Exanple 3). BBr3
denmet hyl ation afforded the title conmpound, 279, in 41%
yield as a solid. 1H NWR (400 MHz, QF-CDCI3): d 2.23

Exbaplesdib776- 63 (d, J = 8.8 Hz, 2 H, 6.65 - 7.1 1 (m

w%#%—é(d, J =2.4 Hz), 7.26 (s, 1H), 7.53 (s,
1H, .70 (d, J = 9.1 Hz, 1H), 7.85 (d, J = 8.7 Hz,

L LED CExanpl e 59 (2801 Conpound 280,
29)\@14- {[2-(4-fluorophenyl)-6-hydroxy- 3-propyl -

(tri V1 ) phenyl ] - 2- propenoi ¢ acid, was

pre 18™Ng” t he procedures anal ogous to those

des i n Exanpl e 38. BBr3 denethyl ati on afforded
Hae npound, 280, in 50%yvyield as a solid. 1H

NVMR (400 MHz, d-CDClg): d 0.82 (t, J = 7.4 Hz, 3H),
Coinpddnd 278, B-JL(-fddtpphedyttB-hyd2xypa-rmethyl- Hhiiphtial @yl §y}-2d =

(trlé\%é%né_llﬁy))bégg a6cmg &)aé B%pa%% (rngHé_%Orﬁé‘Lﬁorﬁzngg b%ﬁ?ﬁde}-&g% using the

ox:@gtuongq;i demetj,mlaQ@ prgcedure deseybed 1q:1)comp0155( _@s(Exappg[e 3)7 .BBrs

deﬁm@thyl&tn&} élffoi"%d tﬂé“r]tl;e c%m@guﬂdjg_sg#?)%’r ield alg%\gsoﬂ@ i NvR (o MHz,

FAO4:
o ®%@u%% 24 S‘@éHh @é’@ (dCEx’arrﬁ}“eH% &z t 38 th EFR o 721311((“1 5H), @ 18 (d,
J {23 H3-1H)- 1 bR ¢l 41Y, P B8N © AR WE?) (67 BYBNHX YHB 7B0QRY) = 8.7 Hz, 1H).

= l.enyl lLoxy}-2- _ .

Hﬁh{? &%\I')%‘?'%Cw%f %?F)%‘Iénﬁﬁqgfgw op8nafP i Na%%r epar ed
usi ng the procedures anal ogous to those described in
Exanpl e 39. BBr3 denethylation afforded the title
compound, 281., in 57%yield as a solid. 1H NWVR (400
Mz, d-CDCI3) : d 0.81 (t, J = 7.5 Hz, 3H), 1.44 -
1.53 (m 2H), 2.49 - 2.53 (m 2H), 5.46 (br, 2H), 6.24
(d, J 15.5 Hz, 1H), 6.67 (dd, J1= 2.4 Hz, J2 = 8.8 Hz,
1H) 6.66 - 7.08 (m 5H), 7.20 (d, J = 2.4 Hz, 1H),

So7dt) . 7.40 (d, J = 8.8 Hz, 1H), 7.54 (s, 1H),,
= 8.9 Hz, 1H), 7.80 (d, J = 15.4 Hz, 1H).
HRI\/B (ESIF) Cal cd for C29H23NF4CB: 5 10.1 692 (M+ H)
3

Found? 510. 1707. Exanple 6 1 (282 Conpound 282,
H%C | uor ophenyl ) - 6- hydr oxy- 3- net hyl - 1
- napht nyI ]oxy}-2- (trifluoronethyl)benzam de, was

pr epar ed usd)ng Fhey procedures anal ogous to those
descri begd_i Y e 39. BBr3 denethylation afforded
[ ound F282, in 50% yieldas a solid. 1H
A VH -CDCIS) . d 2.24 (s, 3H), 5.71 (br,
2H) , 6 72 (dd J1= 2.4 Hz,

Compound 278, (2E)-3-[4-{[2-(3-fluorophenyl)-6-hydroxy-3-methyl-1-naphthalenylJoxy}-2-
(trifluoromethyl)phenyl}-2-propenoic acid, was prepared using the procedures analogous to

those described in Example 32. 3-Fluorobenzeneboronic acid was used in place of 4-
fluorobenzeneboronic acid (Step 1) and 2-trifluoromethyl-4-fluorobenzaldehyde was used in
place of 4-flucrobenzaldehyde (Step 2). BBr; demethylation afforded the title compound,
278, in 44% yield as a solid. "H NMR (400 MHz, d-CDCly): § 2.25 (s, 3H), 6.25 (d, J=15.7
Hz, 1H), 6.72 (dd, Js = 2.4 Hz, J; = 8.6 Hz, 1H), 6.85 — 6.97 (m, 3H), 7.04 (dd, J; = 2.4 Hz, J»
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J2 = 8.6 Hz, 1H), 6.97 - 7.12 (m 5H), 7.17 (d, J =
2.4 Hz, 1H), 7.26 (s, 1H), 7.37 (d, J = 7.5 Hz, 1H),

W@ 284/00985 1H), 7.64 (d, J = 9.0 Hz, 1H). HRVS PEI/PS2005/021963
Cal cd for C26H20FO4: 455.1 145 (M +). Found: 45.1 155.
Exanpl e 62 (287) Step 1:

2- (4- Fl uor o- phenyl ) - 6- met hokdp- 1- met hoxymet hoxy- 3- et hy
| - napht hal ene (283)

t hoxy XY. 0X, t hyl ht hal
- S5 R T o & 2t d Tl P 010, AR, D B3P B o e
1Fac7515(311f8n7g1 q,2/%1 hiap1H), 8.00 (d, J = 15.7 Hz, 1H). LCMS (ESI) m/z 986
(2M§q\fa§lk| s(tri phenyl phosphi no) pal | adi um (0) (0.74 g,
nmol ), 2 M sodium carbonate (60 niL) and et hyl ene
gI ycol di mret hyl ether (60 m.) were conbi ned and
Examplessd (R70)a seal ed tube at 160 C for 75 mn. The
reaction was cooled to roomtenperature and filtered
Hd@rough a celite pad with 100 nL each diethyl ether
er. The organic |ayer was washed with brine
(1 dried K Na2SO4) and concentrated to an orange
viscous he crude product was purified by colum
gD hy” Wi th 10% Et OAc/ hexane to afford 1.77 ¢
(84 he title conpound, 283 as a yellowoil. 1H
, DvsO-d e) : d 2.14 (s, 3H), 3.02 (s,
3H), 3.86 (s, 3H), 4.71 (s, 3H), 7.1 2 - 7.23 (m 4H),
Coﬁ\pgéwc(Hé;l;g 4 {[2-:§2—fléorbﬁwen}lgb—hydl_rlggy-ﬁﬁefhylﬁ ﬁgpr{tﬁﬁlen%ﬂxy}bgnﬁ)?c acid,

waép epgreﬁ;@%&g-é-lengpnﬁ (@mﬁﬁofﬂi ‘Wﬁﬁ?ﬁhtr@len ~1-yloxy}-
benzram@hydeadoamﬁin); Wd)dc%ﬂor( ﬁmbédutmdésﬂﬁiddybr)d@ﬁfpbahcdﬂ\&dﬁnple 3).

sl B BT At sefmeplc e 3o 4% Vs o0 4t g 40

MH5z0 BHODIGla): 3823 (St3 Hj, ®B3(tl, JRF 8 8ritke 2 HND.85%+ 730 (mij 4t), Wh@(d J=24

o v
Hz&%%% l lﬂ-g hyl)\;\aéoﬁﬁ )elsfq EQ ﬁgt%&f gixy ﬁggﬁl hal en
ol (284) as a gold-yellow oil. 1H NI\/R (400 MHz,
DMSO-d6) : d 2.07 (s, 3H), 3.84 (s, 3H), 6.99 - 7.44
(m 6H), 8.04 (d, J = 9.3 Hz, 1H), 8.75 (s, 1H).
Compound 284 (~ 1.50 g, 5.32 mmmol) was i mmedi ately
treated with 4-fluoro-2-trifluoronethyl benzal dehyde (
1.53 g, 7.96 mmol) and Cs2CO8 (2.59 g, 7.98 mmol ) in
DMF (5 nmL). The mixture was heated at 110 OC for 16 h,
Example-69 @B0)RT and diluted with 100 nL each H20 and
Et OAc. The organic | ayer was washed with 100 nL each
wat erand_brine, dried (Na2SO4) and concentrated to
2.92 gF Fran anber oil. The oil was purified by col um

he title conpound 285 as avvhltefoam 1H
DMEO-¢ ): d 2.20 (s, 3H), 3.88 (s, 3H),
, J2 = 8.6 Hz, 1H), 7.01 - 7.14
= 2.5 Hz, 1H), 7.23 -

Compound 280, (2E)-3-[4-{[2-(4-fluorophenyl)-6-hydroxy-3-propyl-1-naphthalenylloxy}-2-
(trifluoromethyl)phenyl]-2-propenoic acid, was prepared using the procedures analogous to
those described in Example 38. BBr; demethylation afforded the title compound, 280, in
50% yield as a solid. "H NMR (400 MHz, d-CDCls): § 0.82 (t, J = 7.4 Hz, 3H), 1.44 ~ 1.53
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7.38 (m 1H), 7.39 (d, J = 2.5 Hz, 1H), 7.93 (d, J =

9.1 Hz, 1H), 7.79 (s, 1H), 7.90 ( J =8.7 Hz, 1H),
waooeaoxisy 1H). Step 3: PCT/US2005/021963

4-{[ 2- (3- Fl uor ophenyl ) - 6- hydr oxy- 3- et hyl - 1- napht hal en

yl]oxy}-2- (trifluoronet hyll)benzal dehyde (286) To a

stirring solution of 285 in C]—| (8 nL) and CH2Cl 2 (4

rrL) vvas added NaCN (0. 19 g, 3 95 mmol ) followed by

|‘rred gt%"'gﬂl %%)r‘ 8%'@?}) ac L oﬁos(}’\g ’%%g]t—' dy\r/{%%Hz

1H)Z§ - UV Shivd 24 (dt F&dt Fﬂmﬁbhgt?ed&p% 654 @OJ g 7T 1), 7.55

(s, hﬂyerﬁ% OJLC)szOﬁH)lQ 08 (&f nghs ‘ﬁ@lz??'—1 g Px% ﬁ@dHMWS(ESl) Caled
an ad tional c and

fm@éﬁ"@fl‘*%‘séo?"ﬁeréﬁeﬁ) waoHBed SRP{1R8hat er and br| ne (100
nL each), dried (Na2SO4) and concentrated to a
r oil. The oil was purified by colum
Exg 'gﬁ'o 28 aphy using a gradient of 100% hexanes to 10%
Et OAc: hexanes to afford 300 ng (78% of the title
conmpoundg(286) as a white foam 1H NVR (400 MHz,
OdFe}F d 2.20 (s, 3H), 3.77 (s, 3H), 387(s 3H)

1.87(d J1= 2.5 Hz, J2 = 8.6 Hz, 1H), 7.00 - 7.35
HNM =" 2.5 Hz, 1H), 7.61 (d, J = 9.3

Hz, = 8.5 Hz, 1H), 7.77 (s, 1H). LCMS

(APCI) + H +. Step 4: Methyl

4-{[ 2-( nyl ) - 6- hydr oxy- 3- met hyl - 1- napht hal en

_ Li fluoronet hyl ) benzoate (287) A stirring
sol Ut on”of 2867(0.30 g, 0.62 mml) in CH2CI2 ( 10 nlL)
was chllled to - 20 oC under N2 and BBr3, 1 Min
CH2Cl 2. 86, nmol N& was added droF W se.

Compunk | @Eng [‘bﬂ%'rﬁ‘bféu%?ﬂﬁ\ﬁﬂy')r B Per-aiaRYdmaphbaleayioxy}-2-

(tnmlbr&ﬁétmbh&yi] 23it6pdnamidecasd preparbd esingdie pasteMirbOamal®yous to

i 20, nil d Et OAc, (1 .
og HaihiEed B apmile 28 ey AT el W Probgpid .
57%NERE) salidd ' reuthe(ﬂoo Nﬂ-lidd-oﬁ)(}h;m Sendvelt, Joi 7.5 HENGH)01 M4 wel 53
i §j,ed )%
A6 (oL, TG SR STHEONN S L 208 (- 24
J2 & 8 8truid), 257 —a790$a(m5||"'|) g. Efoo(ém’ 214 HaviRH), 466 (sH), M%GdJ 8.8
sz‘)H) ﬂsZ(()sl?Hf 3;71?(5% 89 &, (ﬁ) 7%b|)(d J@- B4 HQ%H)?!’HR@@(E@&) ,Calcd

f°f§2%*2ﬁ401ﬁ)1°1§9%@"t5'?j 50”'“’751@ @7 32 = 14.1 He, 1H)
7.55 (d, J 9.1 Hz, 1H), 7.64 (s, 1H), 7 65 (d, J 8.
.97 (s, 1H. LCVMS (APCl): mz 468.89 (M - FD
Exbifple 67202} 2 (289)Step 1:
4-{t 3- Met hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enyl ] oxy
}phenpl (233) To a solution of
4-4 t hyl - 6- (et hyl oxy) - 2- phenyl - 1- napht hal enyl ] oxy
} Jbengzal dehyde (8)

H,N
F
I Ol 4
HO

Compound 282, 4-{[2-(4-fluorophenyl)-6-hydroxy-3-methyl-1-naphthalenyljoxy}-2-
(trifluoromethyl)benzamide, was prepared using the procedures analogous to those
described in Example 39. BBr; demethylation afforded the title compound, 282, in 50% yield
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(2.00 g, 5.43 mmol) in MeOH (40 m _) were added an

aqueous solution of, 30 - 40% by weight, H2OQ2 (5.0
waorkeop/oeaies a few drops ( 10 - 12) of cone. H2SCACT/URm®05/021963

resultant m xture was stirred for 24 h. Reaction

m xture was neutralized W|th sat urat ed aqueous NaHCO3

and then diluted with Et OAd @200 m ). Reaction

m xture was washed with water (2 x 30 rrL) bri ne

o §Ball i PR oo R IR Gl G lra %?

J2 p8BiHz| dd), BY7 SIT2 (obHmT. GHd.ahagddtzaphy 728i(1gH), 7.37 (d, J=7.5
1t
thﬁgaf‘ (sEﬁlﬁﬁ gﬁ?d H e&gﬁz]ﬂﬁdnm E"?)'é‘aﬁéﬁ%@iegzo}fé h588%as
M h ‘MpR1Zd mass spectral data are consistent with
the data reported in Exanple 4 1 (Step i). Step 2:
E Et hyl _4-[(4-{[ 3- et hyl - 6- (net hyl oxy) - 2- phenyl - 1-
—%B!ééﬁi?-%x yl ] oxy} phenyl ) oxy] but anoat e (288) A
round- bottoned flask was charged with
4-{[ 3zpet hyl - 6- (et hyl oxy) - 2- phenyl -1 -
Me& ht hal enyl ] oxy} phenol (233) (0.300 g, 0.842 mmol),
(0.824 g , 2.53 mmol ), DV (4 nL), and ethyl
4- br ut angate (0.602 nlL, 4.21 mmol) under N2. The
react i onni was refl uxed for 15 h and cool ed at
r oorgA eppe s esg Reaction mixture was partitioned
bet l@ er and EtOAC (1 :1, 100 nL) and the | ayers
epadrated. The aqueous phase was furt her
extracted with EtOAc (2 x 30 nmL). The conbi ned organic
Sté(;ﬁf)‘ & é4mr Qﬁ?%Wlﬂé?h&fy'-ﬂﬁ\e(hol(y?ﬁe%xw-a)memw -©4bhthalene (283)

, en concentrated under reducC
2-Biorae: §u"?€§h%$ 1a£fffea1°ewmﬂaowémeﬂpyﬂr@anfeﬁlenerﬂé) &?r%qj E¢*4\pygol). 3-
flugretsenkérBoRyicRicidd 180 lgUMBBCHﬁﬁﬂl}&b%d’s@ﬂhbbrﬁﬁ‘»hdﬁ@hmo)palladlum (0)
(0. ;]LF ? 3@9 mrgf)l%hclg (3{33 iuen garg)(gpr%ts lc)gag\g;e hg eng g e/o?l%lli &h}g e%gp(GO
mL:))wIere doftivisefl BBY heattd indSERaRd el at 16@&)C tor 7Stmp Bie reactlon was
cooAIeci %A}%&"L r%%_HMJe aﬁﬂen §1t¥1 Q?%%tcéﬁg %J]%(I/'(t:h ?PO % 8 ch dl?];{‘}Yl ether
andlwg'r@m, '{l[eg;rmmlyyer@\% w@plﬁgﬂ \@jjty)rmg(*rgﬁ)éﬁlw drg_ed (NazSOy4) an
coftaRipdba! oedﬂb’dr&r@é}ds%@aﬂ' )TM&M@J&&W&; &@ﬁ&) by Qonﬁ%) g,

chigimRioramy s 07 FRO R e aBn RS 17 & (e chirgane Sompoune 282
as G§eHowidil ‘ammwmmtwwme’www aamd4 Beate d.020s,74H)0Es6 EhsH),

47318 AT L. MRenet b s Do ST H 2 2Bl pses .
7.93ndel=9.edHzc ). pr essure to afford the the resi due and
s SR G RS20
(tr@ymmﬁéhvlmegaﬁﬂehyd&j&é)ms washed with brine (1 x 30
Comp})undj("z __9"(1 254 Inmol)ae dissolved in HCI (4 N in 1,4-dioxane) (15 mL) and

the solution was stirred at RT under N, for 30 min. The reaction mixture was concentrated to

give crude 2-(3-fluorophenyl)-3-methyl-6-(methyloxy)-1-naphthalenol (284) as a gold-yellow
oil. ™H NMR (400 MHz, DMSO-dj): § 2.07 (s, 3H), 3.84 (s, 3H), 6.99 — 7.44 (m, 6H), 8.04 (d,
J=9.3Hz, 1H), 8.75 (s, 1H). Compound 284 (~ 1.50 g, 5.32 mmol) was immediately treated
with 4-fluoro-2-trifluoromethylbenzaldehyde (1.53 g, 7.96 mmol) and Cs,CO5(2.59 g, 7.98
mmol) in DMF (5 mL). The mixture was heated at 110 °C for 16 h, cooled to RT and diluted
with 100 mL each H,0 and EtOAc. The organic layer was washed with 100 mL each water
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concentrated under reduced pressure to afford the
crude product which was purified by flash Si Q2 col um

wa@ boootoexieyr aphy usi ng hexanes: Et QAc (19: 1 to RCT/1$2085021963
an eluent to afford 0.247 g (88% of the title product
(289) as a white solid. 1H NWVR (400 MHz, DVsO-Cf6) : d
12.10 (s, 1H), 7.65 (s, 1H)1427.57 (d, J = 9.2 Hz, 1H),
7.30 (d, J =2.4 Hz, 1H), 7.29 (d, J = 7.6 Hz, 2H)),

e, SRaES0. 3 Snltratendo S i Sibaral FReBhas plec
by @&it)mn énrdmatograpby witto1 @6 BIQAcHdKane3.18 ields!,. 5734H65%3 offthe (itlg

oy bkt b ol 3 et olgeo o0

6.96.48l, I&EMFH)thSEkhnﬁﬂﬁeﬂ (7290mS#idp 717 (d, J=2.5 Hz, 1H), 7.23 -

[ hyL@xy
7385,{, en c{%%n% ny] )ox{‘/j] let %? I%'Zoﬁy mﬁoﬂq} 72%%(d‘l'J 87
procedure descri bed for Exanple 63 (Step2)

Ste‘fb@ 45[[13343%@& é.tyl)de i) doxy-3-methyl-1-naphthalenyljoxy}-2-

ne - phenyl - 1- napht hal enyl ] oxy} pheno
("'ﬁe‘(@%?jhyé é%. mmol ), Cs2CO8 (1.658 g , 5.09

To enstitrihg selutiona 9§§m[DMDI-q 8 mL)and&HtCl; (4 mL) was added NaCN (0.19 g,
3, 93 n{n(cﬁ) fEEHm%%i%gtr\ﬁHd &(9 %eﬁ haholf ShcPiié rééhnnném‘f’sgur%mad at RT for

{
16 Bndhe 1ERiosgCies o o GRMLEHGAs BEderecdiigHgar BXhI L
layér@h bR Vbt h‘m gQﬁJL:. I%Fd@:@is&ﬁbyd gigvan zQ:IdﬁﬁAalQ!S(mllBl@Ac and
the@hﬁq%%tdgs %ﬁé&n%vé er argoﬁb %eééoo(rgfo %} | de 3 @gazlls84) aj\d
cordefiratzd toib)-@o,lorl@ssBdﬂ (Tohe oi] was purifiebiby cdltihn cﬁro@@to(gdaphy using a
graéieﬁ%&'zl OO‘; ;‘peﬁ%nef 5%1 (g‘%bnfté/&_%heé(z Fésﬁo %gord ‘?580 n% Ag SWof tl?é'%tleG .
corgpund (_ﬂaeavm'te@wn 6.47 (d, J = 9.2 Hz, 2H), 4 58
'y E\IMR g&; N@rzﬁDMés) 333")5 2.3 (9 13+{)t3 77] s 314) 8 ngs 326 87%%5!1 25
Hzpi = 8641z, 11)480¢ ¢ 7. 3§ (m, @H)47p@ (@, 21,502 5 Bz, (g61 éh)/ 1H),
7. e@f@@u 86 FHzAA9), 277 gd\/h H).HICMS (/ﬂrcmplnet aes Exanmpt.esThe
un s, ca re

ors MRk G PRl B BRE Ry s tipnbntion 2
(trmubmmhryl)suengdsatem_) ations in synthetic procedure may
A s%?m@%&%ﬁcﬁf&fégrgé J}Z]O ? Ergmg‘g Vbl @lgmé he) RESimREYo Sk PE under

N gnq BBta( { bLip ptlefﬁly e?rfzﬁ(%@ mmalow é&aﬁw?%&rmwem Mo gpyiting
orangB b rBadiiBe Wb s#redna pPONG @B arfdring Ratiion therapqured Gfio ice
followed by 1 N HCI (20 mL) and EtOAc (100 mL).

The organic layer was washed with brine (100 mL), dried (Na;SO,) and concentrated to an
amber oil. The oil was purified by coluimn chromatography with 20% EtOAc/hexanes to
afford 200 mg (69%) of the title compound 287 as a white foam. '"H NMR (400 MHz, DMSO-
de): 82.17 (s, 3H), 3.77 (s, 3H), 6.87 (dd, J; = 2.5 Hz, J, = 8.6 Hz, 1H), 6.98 — 7.09 (m, 5H),
7.17 (d, J =2.3 Hz, 1H), 7.33 (dd, J; = 7.8 Hz, J2= 14.1 Hz, 1H), 7.55 (d, J = 9.1 Hz, 1H),
7.64 (s, 1H), 7.65 (d, J = 8.7 Hz, 1H), 9.97 (s, 1H). LCMS (APCI): m/z 468.89 (M—H) "

Example 63 (289)
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6- (3-fluorophenyl)-5-{[4-({2-[(2-hydroxyet hyl ) oxy] et hy
| } oxy) - 3-

W@ 2eo6002185 onret hyl ) phenyl ] oxy} - 7- met hyl - 2- napht P&l/88m05021963
opheti c Exanple 67
{[4-{[2-(3-fluorophenyl)-6-hydroxy- 3- et hyl - 1- napht hal
enyl Joxy}-2- (trifluoroneth % phenyl ] oxy}acetic acid
Prophetic Exanple 68
~g fluorophenyO S- -t Ca- hydroxyet hyQoxyl -a-ttrifluorom

%W@yl | oxyH et hyl - 2- napht hal enol Prophetic
HEX arpl

4- ({4-](6- t hyl - 2- phenyl - 1- napht hal enyl ) oxy
] phenyl} oxy)b aci dProphetic Exanple 70
4-{[4-[ (6-Fr fet hyl - 2- phenyl - 1- napht hal enyl ) oxy

hyl ) phenyl ] oxy} but anoi ¢ aci d

full length human ERa and ERb protein was purchased

stég om-freméerya-s( R@mﬁd@ -bIpehyiog h@aaﬁ w}pﬁeﬁ&q__syg,

D sco
ToR SOREPL-BE P Eg - ERAgTo-T) S B e o Pezeldehyde (@
(2.8 b 54a mrrfBIMn Meaels(4c( WIEWab 2t dtRIPNQUEBUIDIolaIbI of, 30 — 40% by
ol UEORIE, 1 ARG AR Mty e v
stlrmpt;pr 24 h. nlMee[gﬂqn mixtyre/ e @ alizagiogidl sptiated dquegusaNaHCO; and then
dilGeNGRMEICH (Qéb ﬁ«\f_) I RN muxt%Qs \%s \‘/Qshéd 1120} wafer té%@scﬁ%) brine (1

ea%s are then added to each a Pack

s !fldéN?ﬁlsé)él( ardcaueneirst urﬁg&r@gy@dmﬁ%s'gspr@ﬁ%ﬁf{gd the crude
prd\zbbu des prcﬁ'lu'):t wa'EhﬂnEBﬁbyCB‘lOEﬂDmm Qﬂ@hd&ogrﬁpl@l UsiHga@xaresiB©Ac

(9: ?gcp % 9)8 Fﬁlﬁe 8 cent ‘(]%d&@g éq{? Inﬁtb g&epco pou g_gi/nseeg wIn ge foam.
The 'l NMR a_m}i mgsqapeafral pateaes ¢onaintgntiwithvhé Gdﬂﬂa rf@ﬁe@m E)dammﬁ

(St%SH cting a protein concentration that does not

g ete the radioli andz‘ and added as 30 nl aliquots
ISR SSION RISV PIEPYETY N | - Est radi ol 1 5

naprtkaiingio)ryoslb@unbate e ve 2 final assay

i o L R A D
naléfntwewﬂmyyphenollm VB @ 9.858Invael), Cs.G1 (08A4 g ¢ 88 aimdlh HMF
(4 ﬂ'ﬂl? LR tethgpm%gutéﬁ&%éj@te%é AN o %n%l) m&g%g?he kbactiBh mixture

‘'vent contal nin est radi ol
wagaefbiced foe 19BANd pedlqct ateogsn mn@@turmsﬁe%ﬁﬂen PR RS Radlened
betwzeh MRtdpbAd EtOATh@l 1hed mt) aicEths I“Q@K@erVé g@faeaﬂéd Thé aquerow
phﬁeg\e/%scfé r?e}(}g?(tractede Wlthoé](O%C (é’j1 X 561 mQ) -Jl—'(l% com ec&J grggr%c }ayer was
washed with brine (1 x 25 mL), dried (Na;SO,), and then concentrated under reduced
pressure to afford the crude product. The product was purified by SiO; column
chromatography using hexanes:EtOAc (19:1 to 9:1) as an eluent to give 0.356 g (90%) of
the title compound (288) as a colorless oil. LCMS (ESI) m/z 493.27 (M + Na) ™.
Step 3: 4-[(4-{[3-Methyl-6-(methyloxy)-2-phenyl-1-
naphthalenylloxy}phenyljoxylbutanoic acid (289)
ethyl 4-[(4-{[3-methyl-6-(methyloxy)-2-phenyl-1 naphthalenyljoxy}phenyl) oxylbutanoate
(288) (0.300 g, 0.638 mmol) was dissolved in a 1:1 THF: EtOH (1: 1, 30mL) mixture. To the
above mixture was added 1 N NaOH (6.4 mL) at room temperature and heated to 70 °C.
The reaction mixiure was kept at that temperature for 2 h and cooled at RT. Reaction
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counting tritiumyttriumsilicate SPA beads. Data

anal ysis was done by standard nethods. % Bound was
w@2adoemoX185 each concentration of each test conpoOInfs2005/021963

usi ng the equation %Bound =100* ((Test - NS)/(T-NS)). %

Bound was plotted vs concentration and curve fitting

was acconpl i shed using non'f#*near regression. At |east

tvvo bi ndi ng curves were generated for each conpound.

d f th d
o T ekt Bellerziiews Y Fii 9 sk ly angne resicue
wasTa;:&ilfladomrﬂ)(ﬂﬁﬁ(dmumm&eH@lrtﬁ@ B dnd fheh reeteacmerd withl EtORo (3 SAL).
Thd & eﬁ%r@mﬂeﬁ Ghaly %gheﬁl'\‘l\ﬁth Rih D6 P&@%L)oﬁnécﬁ'@%r% Tra\‘\d

ani na I catlon evi se

conaﬁara@daamghﬁe@w |PﬁQ§SW6If? éfipf‘é)Fi‘eé’fﬁq?d%m%bWhW vadRigHed ?ﬁv Hash
SiO$ B&Grnh lcﬁroﬁ'm&;;ﬂd 0ifg ﬁéxahékﬁEiﬂA@i’(ﬁﬁH tb MVB RkiadRILRAED afford

o075 il b e S E S OB PRy

5 12les ] i) V@B$s A, 78700} dled.2aty, ekp TH0Ad U 0 Ate 1y, 8281, J =
7. s'mVé%-ﬁBt ‘794{@ S??é‘k J19f, e 2‘%@”736%833 daonstd 5 H%' Bl24

i nveft TS Ons
Hz dbk),lﬁﬁfs(dt d—tglrﬂdée 2*s|k|6|47e(d Jd n92Hie, arl}, 3.8are 34113.79 (4, J = 64HZ
2H)”§§b fdl 9at708s SH)at1ed, §I-3t1 SRRt S 0FBtHeo8pIUGMS ®s)) m/z
he |nvent|on are intended to be included with the
4433@0(%*'5’? ‘the appended clainms.Wat is clained is: 1. A
conmpound of forrmula (I): including salts, solvates,
Exafigle Bagggmycol ogi cal |y functional derivatives thereof
wherein: Rl is HIOH, al koxy, or halogen; R2 is H OH,
0" haloge R3 is al kyl, hal oal kyl, cycl oal kyl,
aMf\mf\ﬁ o xyal kyl; R4 is Hor alkoxy; R5 is H,
hal ogen, aIkyI' R6 is -(Y) 2-R7; zis Oor 1; Y
is -CC or e? when z is 0, then R7 is al kyl,
al koxy, ary et x|, heterocyclyl, cyano, -CO2H,
-(CH2) t CO2H ) C2H, -0(CH 2 1CN1-(CH2), OH,
-A(CH2) . OR

Step 1: 2-({2-[(4-{[3-Methyl-6-(methyloxy)-2-phenyl-1-
naphthalenyl]oxy}phenyl)oxy]ethyl}oxy)ethanol (290)

The O-alkylation procedure described for Example 63 (Step2) was employed with 4-{[3-
methyl-6-(methyloxy)-2-phenyl-1-naphthalenyiloxy}phenol (233) (0.605 g, 1.697 mmol),
Cs,CO; (1.658 g, 5.09 mmol), anhydrous DMF (8 mL), and 2-[(2-chloroethyl)oxylethanol
(0.604 mL, 8.49 mmol) under Na. The reaction mixture was refluxed for 15 h and then cooled
to room temperature. Standard work-up followed by column chromatography gave 0.754 g
(~100 %) of the title compound (290) as a colorless oil. 'H NMR (400 MHz, DMSO-dj):
§7.65 (s, 1H), 7.58 (d, J =8.8 Hz, 1H), 7.31 (d, J = 2.4 Hz, 1H), 7.29 (d, J = 7.6 Hz, 2H),
7.24 (m, 1H), 7.16 (d, J =8.4 Hz, 2H), 7.05 and 7.03 (dd, J; = 9.2 Hz, /. = 2.4 Hz, 1H), 6.67
(d, J=9.2 Hz, 2H), .47 (d, J =9.2 Hz, 2H), 4.58 (1, J =5.6 Hz, 1H), 3.91 (1, J= 4.8 Hz, 2H),
3.85 (s, 3H), 3.63 (t, J = 4.8 Hz, 2H), 3.45 (t, J = 5.2 Hz, 2H), 3.43 (t, J = 4.4 Hz, 2H), 2.17
(s, 3H). LCMS (ESI) m/z 445.27 (M + H) ™.

Prophetic Examples



-Q(CH2)t (CH2)t OH, - CONR aRb, -NRaSO2Rd, or -NR
aC(O Rc; when z is 1, then R7 is -CO2H, -(CH2), CO2H,

WO 2@6iA)218%, - CONRaRb, or -PO3HR ; t is 1 to 8PCRBS1085/021963
aryl or heteroaryl; Ra is alkyl, cycloal kyl, aryl,
heteroaryl, or heterocyclyl Rb is al kyl, cycloal kyl,
aryl, heteroaryl, or heter o&%l yl; Rc is alkyl,
cycl oal kyl, aryl, heteroaryl, or heterocyclyl; Rd is

Thé lfAﬂXJvnng%%ﬁg@.deagn b@ﬁ ééareg' gﬁ%é‘g%ﬁgl}é Iuﬂng {helﬁg&fﬁgg%cgf ¥l Snthesis

he'teﬁéora\r'@ﬁ% Ao deahttvn@a}llom 8 syothelie nr@peﬁurrermay becnesessary gl
shéUld FEWRHiIP e DrdthargsAMEr thaad Rb and Rf each
i ndependently are selected fromH, alkyl, hal ogen, and
hanaIkyI wherein for each occurrence of alkyl,

5 PrapHetic\Exa gplgﬁﬁal kyl, aryl, heteroaryl, or heterocyclyl,

S{Féﬁgﬁ(?%(’ F‘%"gﬁ’ﬁ(‘c’?@ "é'}é’%@ié“tvﬂéﬁaaﬁ égﬂ@l ameRynd of

naphithalenebl ogi cal |y functional derivatives thereof
wherein: RlL is H OH al koxy, or halogen; R2 is H OH,
or hal ogen; R3 is alkyl, haloal kyl, cycloal kyl,

HoaivI(\Qf\aP koxyal kyl ; R4 is Hor alkoxy; R5 is H,
hal ogen, or oal kyl; R6 is -(Y) -R7; zis Oor 1; Y
is -CC or- en z is 0, then R7 is alkyl,
al koxy, ary &yl , heterocyclyl, cyano, -CO2Ra,
- (CH2) , CO2Rs ), CQ2Ra, -Q(CH2)tCN, -(CH2)tOH,
-Q(CH2)ted = S OCH2)t OH, - CONRaRb, - NRaSO2Rd, or

-NR COR; when z is 1, then R7 is - CO2R3,

10 _(CcH2), C2Ra, -(CH2)tOH, -CONRaRb, or -PO3HR ; t is 1
Myl or heteroaryl;
6-(3-fluorophenyl)-5-{[4-({2-[(2-hydroxyethyl)oxy]ethyl}oxy)-3-
(trifluoromethyl)phenyljoxy}-7-methyl-2-naphthalenol

FUF
HO\/\ O/\/O
¢
LT
15 HO
20

25
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Ra is H alkyl, haloal kyl, cycloal kyl, aryl,

heteroaryl, or heterocyclyl; Rb is H alkyl,
whadoeabdays , cycl oal kyl, aryl, heteroaryl, or PCT/US2005/021963

heterocyclyl; Rc is H, alkyl, haloal kyl, cycloal kyl,

aryl, heteroaryl, or heterocgclyl; Rd is H alkyl,

hal oal kyl , cycl oal kyl, aryl14heteroaryl, or

het erocyclyl; or Ra and Rb, Ra and R, or Ra and RO nay
Pres}, i pe mﬁt%7the atons to which they are bound to form

or heterocyclyl group; andRe and Rf each

{[4+{[2e(@flmnthpiehyl)-8thydexdlySemetiyf-1-oaphihalehWidxy}Bal ogen, and

qach occurrence of alkyl,
“ﬂn@ﬁgﬁ%ﬁwbgh%gﬁﬁgvﬁcéary het eroaryl, or heterocyclyl,

each nay be optionally substltuted 3 The conpound of

claimgfor 2 wherein alkyl is Cl-9alkyl, alkoxy is
- 8al k , al kenyl is C2-8al kenyl, and al kynyl is
HO a |. 4. The conpound of claimi1 or 2 wherein
Rl is ‘ CH 5. The conmpound of claim4 wherein Rl
is OH ' 0 round of claiml1l or 2 wherein R2 is
H, OH, ~Jhe_conmpound of claiml1l or 2 wherein
R3 is )r han%IkyI. 8. The conpound of claiml
or RAow R4 is H 9. The conpound of claim1 or 2

wherein R5 is Hor haloalkyl. 10. The conmpound of
claim9 wherein RS is haloalkyl. 11. The conpound of
Eﬁ%#&hgk§JBPLéLmhereln zis 1, Yis -CR e=CRf- , Re and
6- (:Rﬂumpheraﬂ)&i kila- [@Flddenylemyl)6‘@]2!-{“|ﬂ12;rombﬁ\y0ph@ml]ndy}eil’-methyl-
24ﬁéﬁhgkﬁ 2 wherein z is 0 and R7 is -CO 2H 13. The
dund of cIa|n11 or 2 wherein R8 is phenyl; phenyl
substltuted with OH hal ogen, or hal oal kyl ; thlenyl,
furyl,ggrgpyridyl. 14. The conpound of ciaim 13

whereinJR8 i s phenyl or phenyl nonosubstituted with
5. The conpound of claim 14 wherein R8 is

phenyl fl uorophenyl, or 4- fluorophenyl. 16. A
conpoun ayfrom
1-({4- - met hyl - 2- phenyl - 1- napht hal enyl ) oxy

- 4F pi peri di necar boxylic acid;

Prophetic Example 69
4-({4-[(6-hydroxy-3-methyl-2-phenyl-1-naphthalenyl)oxy]phenyl} oxy)butanoic acid

0

HOJ\/\/O
L,

o
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15
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30

1- ({4-[(6-Hydroxy- 3-net hyl - 2- phenyl - 1- napht hal enyl ) oxy

] phenyl } car bonyl ) - 4- pi peri di necarboxylic acid;
wd2(0600g3r oxy- 3- met hyl ~2- phenyl - 1- napht hal enyP¢DX§I00&021963

zoi c acid;

(2)-3-[4-[(6-hydroxy-3-net hyl - 2- phenyl - 1- napht hal enyl )

oxy]-2- (trifluoronethyl)ph yI ] - 2- propenoi ¢ aci d;

(a™- St S-fluoro”- CCe- hydr oxy- S- net hyl - phenyl -i - napht h

al enyCoxyJphenyl }~- propenoic acid; 1,1 ,1

-trifluoro-L/-{4-[(6-hydroxy-3-nethyl-2-phenyl-1 -

napht hal enyl ) oxy] phenyl } met hanesul f onam de,;
_g@ﬁls_esa_péé)&hpr ig Exam ydr oxy- 3- et hyl - 2- phenyl - 1- napht hal enyl)
4-{Plxll(d hydroky-8indth rzomédwh.)]a bemxlchy#syi-epenoi ¢ aci d;

“h W&H&ﬂué t?i plx fﬂ rreth .- 2- phen?/clnﬁ napht hal enyl ) oxy
(trifly viphenyl ‘1’&1 ﬁl f onam de;

3-({4-[(6-hydroxy-3- nethyl 2- phenyl - 1- napht hal enyl ) oxy
]phenyl}a - 3- oxopropanoi ¢ aci d;

(@ - Hydr oxy- 2- (4- hydr oxyphenyl ) - 3- et hyl - 1- na
y} pheny!)-2- propenoic acid,

- 6- hydr oxy- 2- phenyl - 1- napht hal enyl ) o

xy]phenyl} pfote acid; 7-Ethyl -5-({4-[(1
E)-3-(4-ne wer azi nyl ) - 3-oxo-1 -propen-1
-yl ] phenyl 6- “phenyl - 2- napht hal enol ;

(2)-3- (4 troxy-3- (1 -nethyl ethyl)-2-phenyl -

- napht ha enyl]bxy} phenyl)-2- propenoi c aci d;
(2)-3-{4-[ (3-Butyl -6-hydroxy-2-phenyl - 1- napht hal enyl ) o
xy3phenyl } - 2- pr openoi ¢ aci d;

(2)-3-{4-[ (3- Met hyl - 2- phen | -1-na ht hal enyl ) oxy] phenyl
} 2- pr openoi Cc aci d BIOLO ICAL DATA

Cog,%);ﬁt%n{qu[, Slgy roxy- 2- phenyl 3- propyl - 1- napht hal enyl )

oxy] phenyl openoi ¢ acid
(2) scwr@psfu%a'givmn ERorRoeRABIReipip MRS PUshasAs fom Ragyera
(PamvBR- Iﬂgﬁ Xje‘ih)t}ﬁcop &9 B)¥tebnidg, [ﬂé&)ﬁ)@@@eﬁteﬁ%d Charmany Drive, Madison,
f

Wl%ggbf Bﬁ pgé{%g@&é%@ cegtgg%num S[Lcate)éPA]beagg mmerlsr?aw#I%PNQ

0010) are re-suspended in assay buffer [10 mM potassium phosphate buffer pH 7.0
containing 2 mM EDTA, 50 mM NaCl, 1 mM DTT, 2 mM CHAPS, 10% glycerol] to a
concentration of 1g/60ml. 30 wl (0.5 mg) of the SPA beads are then added to each well of a
Packard OptiPlate (Packard 6005190, Packard Instruments, Meriden, CT). The ERa or ERp
protein is diluted to the appropriate concentration (empirically determined for each protein
prep by generating a protein curve using 0.5 to 10 pg total protein and 1 nM [3H] Estradiol
and selecting a protein concentration that does not deplete the radioligand) and added as 30
wl aliquots to each well. [2, 4, 6, 7, 16, 17-3H(N)]-Estradiol is added as a 30 pl aliquot to
give a final assay concentration of 1 nM. To give a final volume of 100ul, either 10 ul of a
test compound solution (typically in 10% DMSO as solvent), solvent containing no test
compound (to determine total binding, T), or solvent containing 17-b-estradiol at 100 uM (to
determine non-specific binding, NS) are finally added to the plate. The plates are shaken
vigorously for two hours then counted on a Packard TopCount using the protocol for
counting tritium yttrium silicate SPA beads. Data analysis was done by standard methods.

% Bound was Calcd for each concentration of each test compound using the
equation %Bound =100*((Test — NS)/(T-NS)).



10

(2)-3-(4-{[6-Hydroxy-2-phenyl -3-(3, 3,3-trifluoropropyl
) - 1- napht hal enyl ] oxy}phenyl)- 2-propenoic acid;

WO 2006/80X145 [ ( 7- Fl uor 0- 6- hydr oxy- 2- phenyi - 3- pr opp¢FUSWapt1963
t hai enyl ) oxy] phenyl }-2- propenoic acid;
(2)-3-[4-({3-[ (Mt hyl oxy) net hyl ] - 2- phenyl - 1- napht hal en
yl }oxy) phenyl | - 2- pr openoi ¢ 148i d;

(2E) 3-{4-[(3- CyclopropyI-G-hydroxy 2- phenyl - 1- napht ha

1. 2.
(o) < 2R PSRl s BB s T s reommigse e ror
linegniegiessigh.phenyl } - 2- propen0|c aci d;
( Z)At??ee(seff\nﬂ)[b?ho@%téﬁbveg Wefls éér\leratecifor each com ound.

uor ophenyl ) - 1- apht hal enyl r openoi C .
aci '[-j'ne compounds of the present invention ested eXhlbl ed pl s0 Values ranging from

10 [iidto 3nfd- { [ 3- But yl - 2- (4- hydr oxyphenyl ) - 1- napht hal enyl ]

oxy} phen ropenoi ¢ ac
5 E B0 e edinde P RERY fo tsbier s2 ARy | - 3- pr opyl - 1- naph
t haAleeydarahxgomplibewit the Pringiplepefriatralary animal care (NIH publication

No( é‘% 2§ rg\fisgd(%sg)uérw Glgxo%lprﬁtﬂwmelpoqgspm gk ) oxy] phenyl }
(2) |3109Qh {r{ezmph@hgdlmsme otthe Ptﬁ@ﬁf@irﬂ%@hﬁﬂn)af q hﬁ&ﬁh*ﬁ‘ﬁ'ﬁﬂéﬁ ?Fd
dedcA¥H iR AERAY he AvdHioR %rh%k fimiftel thbreto. The above detailed descnp‘nons are
cl'roxy heny ArlfluoroHe XC)l-na ht hal e l
pro&éﬁg %%p&a%e tE? present invention and should not be construed as co stituting
any( ItitaBor{ di-thd iDvdmtian. OMydlﬂearjcmsﬂvnH Be pbasusite honapiilldaah theylrt) and all

oS bt S RSO B b0t ofs yention previpr o b ingyged
with fhieesagnd Of\mer@np]encmkmy“h@m c acid;
3-[4-(6-Fydroxy-3-nethyl-2-thiophen-3-y|-naphthalen-
1-yl oxy) - phenyl ] -acrylic acid,
3-{4-[2-(4-Fl uoro-phenyl) -6-hydr oxy- 3- net hyl - napht hal e
n- 1-yl oxy] - phenyl }-acrylic acid;
3-{4-[ 6-Hydroxy-3-nethyl -2-(3-trifluoronethyl -phenyl) -
napht hal en- 1-yl oxy] - phenyl } - acrylic acid;
3-[4-(2-Furan-2-yl - 6-nmet hoxy- 3- net hyl - napht hal en-1-yl o
xy) - phenyl ] -acrylic acid;
3-[4- (6- Met hoxy- 3- net hyl - 2- pyri di n- 4-yl - napht hal en- 1-y
| oxy) - phenyl ] -acrylic acid;
3-[4-(6-Hydroxy- 3-net hyl - 2- phenyl - napht hal en- 1- yl oxy) -
phenyl ] -2-met hyl -acrylic acid;
2- [ 4- (6- Hydr oxy- 3- net hyl - 2- phenyl - napht hal en- 1-yl oxy) -
benzyl i dene] - 3- met hyl butyri c aci d;



3-{4-[2-(4-Fl uoro-phenyl)-6-hydroxy- 3-propyl - napht hal e
n-1-yl oxy]-2-trifluoronethyl phenyl}- 2-nmethyl-acrylic

W@200d/002185 PCT/US2005/021963

3-{4-[2-(4-Fl uoro-phenyl)-6-hydroxy- 3-propyl - napht hal e
n- 1-yl oxy] - 2- trlfluoronethglphenyl}-

2-nmet hyl -acryl am de;

2- Chl oro- 3-[ 4- ( 6- hydr oxy- 3- net hyl - 2- phenyl - napht hal en-

1-yl oxy) -phenyl ] -acrylic acid,
Wh(af %Cfaf%g%§dr oxy- 3- net hyl - 2- phenyl -
1. - naplebmadbunaydf JamyRghenyl } oxy) acetic aci d;

4-1(6- hydroxy- 3- net hyl - 2- plgenyl - 1- napht hal enyl ) oxy] ben
zonitrile;

(2B)-3-[4-[(3- ne“%y ~eny| 1- napht hal enyl ) oxy] - 2- (t
rifluoromethyl) phen) propenoi ¢ aci d;
7-methyl -5-({4-[(1 )- -(1 - plper|d|nyl)-1

-propen-1 -yl ] phenyl }oxy) phenyl - 2- napht hal enol ;
(22=)-3-(4-{t6- Hyﬂy hydrRkyphenyl ) - 3- et hyl -
napht hal enyl ] oxy} phef openoi ¢ aci d;
3-(4-{[6-Hydroxy-2; (8 2 ¢plaenyl ) - 3- rrethyl 1- naphth
al enyl ] oxy} phenylﬁ*pr opanoi c[ aci
3-(4-{[ 6-Hydroxy-2-(4-hydr gX phenyl) 3- et hyl - 4- (et hy
| oxy) - 1- napht hal enyl ] oxy} phenyl ) p(l‘opanm c acid;
including 3kt st dred b Eﬁéﬁ'm%c&légl&b\ﬂ?l FUPMA Rl Atives wetday| - 1- - n
Wi hthalenyl]oxy}p enyl )-2- propenoic acid;
¥4 {[ 7- Hydr oxy- 2- (4- hydr oxypheny[) - 3- met hyl - 1- napht h
R1a7d i OH,| adkopy n @alphgmHr opanoi ¢ aci d;
Rzlk’[H{CgH[ Fﬁ gr.oxy- 3- met hyl - 2- phenyl - 1- napht hal enyl ) oxy
phenyl } net Radesul f onani de;
R"' saﬂm t{a(oekmlywcmwisalh@wwlal@xxﬁﬂ@/hy| 1- napht hal enyl ) oxy
Rﬂ,p,t]%pg,k,}; thanesul fonam de; 2,2,2-trifluoro-
(e drox 3- et hyl - 2- phenyl
ﬁ%ﬁfﬁqﬁﬂ Brffi %phenyl}ethanesulfonan1de
Rﬁhd (ﬁ()’l2 R’¢ 6- hydroxy 3- net hyl - 2- phenyl -
Zi fht hal enyl ) oxy] - 2-
919 1 uor omret hyI ) phenyl ] met hanesul f onam de;
YIE/-G%Q-—C[%GPFP,:@Rt‘;xy 3- met hyl - 2- phenyl - 1- napht hal enyl ) oxy
wﬂen% is Hﬁﬁ&%’hﬂ@%mw }uﬂ&&hﬁ' Ieﬁéiél%gﬁﬁmat@ﬁ)cyclyl cyano, -CO:H,

(G630 oIonSEaRheR s S Y98N B £yl - 1- Rapht hal en

-O(CH2)}O(CHa)OH, -CONR?R®, -NR?SO,R’, or ~NR*C(O)R";
when z is 1, then R’ is -CO,H, -(CHa)CO2H, -(CH2){OH, -CONR®R®, or ~POgHR?;
tis11to8;

R8 is aryl or heteroaryl;

R? is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

R® is alkyi, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

RC is alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyi;

RY s alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

or R? and R?, R? and R®, or R? and R® may combine with the atoms to which they are
bound to form a heteroaryl or heterocyclyl group; and

R® and R’ each independently are selected from H, alkyl, halogen, and haloalkyl,



(trifluoromethyl)benzoic acid,
(2)-3-[4-{[2-(3-fl uorophenyl) -6-hydroxy-3-net hyl - 1- nap
whedaloa21gs | oxy}-2- (trifluoronethyl)phenyl] - 2-peDps2v0$/621963

aci d;

4- {[2 (4-f1 uorophenyl) - 6- hydroxy 3- net hyl - 1- napht hal en
yl ] oxy}benzoi c aci d;

(2) 3-[4-{[2-(4- quorophenyI) 6- hydroxy 3- propyl -1-nap

Wf}ggfl *or eXcl'] ochn}rence o‘ alf;yl fallk%%,%gqoan%yl ryq %eYerJ;ar)% & openoi ¢

he(eic)oy@lylg dadh[riday( k- ddtiomallp phisstisuted: 6- hydr oxy- 3- propyl - 1- nap
ht hal enyl ] oxy} - 2-
(trifluoromethyl)phenyl]-2-propenam de;

2.4- {[‘\zcocwoﬂm%@frf@rmw%iw ) - 6- hydr oxy- 3- net hyl - 1- napht hal en
yl Joxy}-2- (trifluoronethylg benzam de; Met hyl
4-{[2-(3-fl uorophge dr oxy- 3- et hyl - 1- napht hal en

yl Joxy}-2- (trifluorg# | ) benzoat e;

4-[(4-{[3-Methyl -6-(ne oxy) 2- phenyl - 1- napht hal enyl
] oxy} phenyl ) oxy] but andoke” achd;

2-({2-[(4-{[3-Methyl -6-(net y'oxy} 2- phenyl -

napht hal enyl ] oxy} , R} oxy) et hanol ;
5-{[4-({2-[(2- hydrox ]ethyl}oxy)phenyl]oxy}-7
- met hyl - 6- phenyl - PR e s

6- ( 3- quorophenyIﬁ-S {[4- ({? [(iqhydroxyethyl)oxy]ethy

| } oxy) - 3-

(trifluoromethyl)phenyl] oxy} 7- met HE/I - 2- napht hal enol ;
indlliding alts,(s3ivhics aanapheimdchlofichlly direxynaBederatines tHerempht h al
wh%?é‘Jr] oxy}-2- (trifluoronethy!)phenyl]oxy}acetic acid;

and'

R'6s H3OH| alismaypdrédwipodn;5- { [ 4- [ ( 2- hydr oxyet hyl ) oxy] - 3- (tri f

Rd ,ygrgﬁegrméllgggnenyl ] oxy}-7-methyl - 2-napht hal enol,
cluding salts, solvates, and Ehar maceutical ly

d% 6‘5¥Jt *3%599@‘3’6 &yqlcpley]. alkexy, prealkayyaliy
R4(12H opalkéxyt [ 2- (3-f 1 uorophenyl ) - 6- hydr oxy- 3- net hyl -

1
%pgtlhal e?%}%%?wréhenyl ]-2-propenoic acid, salts,

R%@F@%&B’ or pharnmaceutically acceptable deri vati ves.

zit@orjhe conpound of clains 1 to 17 substantially as
her ei hbef ore defined with reference to any one of the

Y [sxQRpt @sCRIICRA phar maceuti cal conposition conpri sing

witenGAE P OB RARIMYH aIRExy, Bryk héterBaryl, heterocyclyl, cyano, -CO;R®,
-(CH2)CO2R?, -O(CH ) COR?, -O(CH)CN, -(CHo)OH, -O(CHz){OH,
-O(CH2){O(CH,)OH, -CONR?R®, -NR?*SO,R?, or -NR*C(O)R*;

when z is 1, then R is -CO,R?, -(CHz)CO2R?, -(CH,)OH, -CONR®R®, or —-POsHR?;
tis1to 8;

R® is aryl or heteroaryl;

R® is H, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

RP is H, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

R®is H, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

R%is H, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl;

or R* and R®, R® and R®, or R* and R® may combine with the atoms to which they are

bound to form a heteroaryl or heterocyclyl group; and



to 17, and a pharnaceutically acceptable carrier. 20.

A conmpound according to clains 1 to 17 for use as an
wa@edaoewe218her apeuti ¢ substance. 2 1. A conpoundPCT/US2005/021963

according to clainms 1 to 17 for use in the treatnent

or prophyl axis of conditlgns or disorders affected by

sel ective estrogen recept t nodul ation. 22. The

compound of claim2 1 wherein treatment or prophylaxis

R® 5#& AL & hi)n‘&e@éﬁd%ﬂxgpefrgzié@ct?@f?&ﬁ HdSIII}n r}?a{{%]eh Z3dl Halbaior, i s

educe ost eoart
whar@mép@e@h ioBFHrENCHefrdkyt ﬂ&@m pyel laawl hPIErogBAId ng,

hetfefdifr éakh Riay Bk obcHallfeibkituie@ Nt repl acement,
peri odontal di sease, acceleration of tooth repair or

growt h, Paget's di sease, osteochondrodyspl asi as,
3. nu S'Cheecomﬁmhdh of, cldiingl orei wieeshaalky isshydalkyl halikog I'rﬂe(hi;gaﬂibxy,

nus I n ity or age-related
fun%‘l<gr'(3’nIts c’eééghylamct;%&&%e éa‘%{]@opem a, chronic

. f at Threonnpntd ohaaimdtar @niheraiy Bl isdl e Othcut e fat i gue

. Synﬁlﬁé)é'ﬂ?mpo%ﬁ@ﬂ &énﬁh v@rﬂerélﬁ RMRURgl heal i ng mai nt enance

of sensory fu chroni.c LI\{_E é'g ase Al DS,

- wei Gk ?%@@H@%gf C'%mﬂrpr&rvﬂ"emﬂaﬁnﬁ &

. t hr ohdbesyicone Bf daimsihatwHaeshe R® s;amgimmal,oakylr itable
.boWla'!&Sga{—@mgog’l(r)lcru‘TEi‘clalrW1I &We?&l)( b.%‘M" di sease, Crohn's

di se cérative coliti S, Obesi t eating
. di sbhalearspaund biclaimg crRorhexdimRAissherihaloalkyhi t h cachexi a

1007 @Hé&gn pdUHB S GARtd WiRrdin P RIHE G| ng s syndrone,

car |ovascular di sease or cardi ac dy n
11¢on GBS EMROUAR 8F §laifmal 91 eersin g is ‘ole%asﬁr&%% g andf3' e
canerrH, afig I’ @eg,H unore cel l's containing the androgen

receptor inclu br aj Vary,
12y, ajg‘aei:o MpQUR R ‘f"?‘&’ P?r%\% ére'ﬂlzasndeqfil/ndsﬁlgrl ﬁ >r;ancr eas,
13enddhetormnpound loticigim tol2omerain & [srpendtrbenyl sustiftecowith
hyp%ﬁ-PhQﬁbéh oh‘xeﬁé&ﬂﬁ\ %ﬂén ﬁﬁl?;ﬁ’or $5RQ) r hea, androgenic

l'a, anem a adenomas and
14neo%h%1§?f§r3%mdt°h@a'm '%ﬁr%“ RE pivh eUpheRd i anosyhsbtsed,
r esivith pAIBGen. di abet es, syndronme X, dyslipidem a,

t t.h
150 REEHRRLPASLIREI Ly B ONEY oo o Riergfh & o
depflessphemylsynpt ons, nervousness, irritability, stress,

16" educe p@ﬁﬁﬁ@ec‘?&ql&ﬁf and | ow sel f - est eem i nprovenent
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(2E)-3-{4-[(7-Fluoro-6-hydroxy-2-phenyl-3-propyl-1-naphthalenyl)oxy] phenyl}-2-
propenamide;
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(2E)-3-(4-{[6-Hydroxy-2-(3-hydroxyphenyl)-3-methyl-1 -naphthalenyl]oxy}phenyl)-2-
propenoic acid;

3-(4-{[6-Hydroxy-2-(3-hydroxyphenyl)-3-methyl-1 -naphthalenyl]oxy}phenyl)propanoic
acid,

3-(4-{[6-Hydroxy-2-(4-hydroxyphenyl)-3-methyl-4-(methyloxy)-1-
naphthalenylloxy}phenyl)propanoic acid;

(2 E)-3-(4-{[7-Hydroxy-2-(4-hydroxyphenyl)-3-methyl-1 -naphthalenyljoxy}phenyl)-2-

propenoic acid;
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naphthalenyl]oxy}phenyl)oxylethyl}oxy)ethanol;
5-{[4-({2-[(2-hydroxyethyl)oxylethyl}oxy)phenylloxy}-7-methyl-6-phenyl-2-
naphthalenol;

6-(3-fluorophenyl)-5-{{4-({2-[(2-hydroxyethyl)oxylethyl}oxy)-3-
(trifluoromethyl)phenyl]oxy}-7-methyl-2-naphthalenol;
{{4-{[2-(3-fluorophenyl)-6-hydroxy-3-methyl-1-naphthalenyl]oxy}-2-
(trifluoromethyl)phenylloxy}acetic acid; and
6-(3-fluorophenyl)-5-{[4-[(2—hydroxyethyl)oxy]-3-(trifluoromethyl)phenyl]oxy}-?-methyl-
2-naphthalenol,

including salts, solvates, and pharmaceutically acceptable derivatives thereof.
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cardiovascular disease or cardiac dysfunction, congestive heart failure, high
blood pressure, breast cancer, malignant tumore cells containing the
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prostatic hyperplasia, hirsutism, acne, seborrhea, androgenic alopecia,
anemia, hyperpilosity, adenomas and neoplasis of the prostate,
hyperinsulinemia, insulin resistance, diabetes, syndrome X, dyslipidemia,
urinary incontinence, artherosclerosis, libido enhancement, sexual

dysfunction, depression, depressive symptoms, nervousness, irritability,
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stress, reduced mental energy and low self-esteem, improvement of cognitive
function, polycystic ovary syndrome, counteracting preeclampsia, premenstral
syndrome, contraception, uterine fibroid disease, and/or aortic smooth muscle
cell proliferation, vaginal dryness, pruritis, dyspareunia, dysuria, frequent
urination, urinary tract infections, hypercholesterolemia, hyperlipidemia,
peripheral vascular disease, restenosis, vasospasm, vascular wall damage
due to immune responses, Alzheimer's disease, bone disease, aging,
inflammation, rheumatoid arthritis, respiratory disease, emphysema,
reperfusion injury, viral hepatitis, tuberculosis, psoriasis, systemic lupus
erythematosus, amyotrophic lateral sclerosis, stroke, CNS trauma, dementia,
neurodegeneration, breast pain and dysmenorrhea, menopausal or
postmenopausal disorders, vasomotor symptoms, urogenital or vulvar vaginal
atrophy, atrophic vaginitis, endometriosis, female sexual dysfunction, for
enhancing libido, for the treatment of hypoactive sexual disorder, sexual
arousal disorder, for increasing the frequency and intensity of orgasms,
vaginismus, osteopenia, BPH (benign prostatic hypertrophy), dysmenorrhea,
autoimmune diseases, Hashimoto's thyroiditis, SLE (systemic lupus
erythematosus), myasthenia gravis, or reperfusion damage of ischemic
myocardium.

23.  The compound of claim 22 wherein treatment or prophylaxis relates to
menopausal or postmenopausal disorders, vasomotor symptoms, urogenital
or vulvar vaginal atrophy, atrophic vaginitis, endometriosis, female sexual
dysfunction, breast cancer, depressive symptoms, diabetes, bone
demineralization, or osteoporosis.

24.  Use of a compound according to claims 1 to 17 in the manufacture of a
medicament for use in the treatment or prophylaxis of conditions or disorders
associated with selective estrogen receptor modulation.

25.  Use of a compound according to any one of claims 1 to 17 in the manufacture
of a medicament for use in the treatment or prophylaxis of osteoporosis, bone
demineralization, reduced bone mass, density, or growth, osteoarthritis,
acceleration of bone fracture repair and healing, acceleration of healing in
joint replacement, periodontal disease, acceleration of tooth repair or growth,
Paget's disease, osteochondrodysplasias, muscle wasting, the maintenance
and enhancement of muscle strength and function, frailty or age-related
functional decline (“ARFD"), sarcopenia, chronic fatigue syndrome, chronic
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myaligia, acute fatigue syndrome, acceleration of wound healing,
maintenance of sensory function, chronic liver disease, AIDS,
weightlessness, burn and trauma recovery, thrombocytopenia, short bowel
syndrome, irritable bowel syndrome, inflammatory bowel disease, Crohn’s
disease and ulcerative colitis, obesity, eating disorders including anorexia
associated with cachexia or aging, hypercortisolism and Cushing’s syndrome,
cardiovascular disease or cardiac dysfunction, congestive heart failure, high
blood pressure, breast cancer, malignant tumore cells containing the
androgen receptor including breast, brain, skin, ovary, bladder, lymphatic,
liver, kidney, uterine, pancreas, endometrium, lung, colon, and prostate,
prostatic hyperplasia, hirsutism, acne, seborrhea, androgenic alopecia,
anemia, hyperpilosity, adenomas and neoplasis of the prostate,
hyperinsulinemia, insulin resistance, diabetes, syndrome X, dyslipidemia,
urinary incontinence, artherosclerosis, libido enhancement, sexual
dysfunction, depression, depressive symptoms, nervousness, irritability,
stress, reduced mental energy and low self-esteem, improvement of cognitive
function, polycystic ovary syndrome, counteracting preeclampsia, premenstral
syndrome, contraception, uterine fibroid disease, and/or aortic smooth muscle
cell proliferation, vaginal dryness, pruritis, dyspareunia, dysuria, frequent
urination, urinary tract infections, hypercholesterolemia, hyperlipidemia,
peripheral vascular disease, restenosis, vasospasm, vascular wall damage
due fo immune responses, Alzheimer's disease, bone disease, aging,
inflammation, rheumatoid arthritis, respiratory disease, emphysema,
reperfusion injury, viral hepatitis, tuberculosis, psoriasis, systemic lupus
erythematosus, amyotrophic lateral sclerosis, stroke, CNS trauma, dementia,
neurodegeneration, breast pain and dysmenorrhea, menopausal or
postmenopausal disorders, vasomotor symptoms, urogenital or vulvar vaginal
atrophy, atrophic vaginitis, endometriosis, female sexual dysfunction, for
enhancing libido, for the treatment of hypoactive sexual disorder, sexual
arousal disorder, for increasing the frequency and intensity of orgasms,
vaginismus, osteopenia, BPH (benign prostatic hypertrophy), dysmenorrhea,
autoimmune diseases, Hashimoto's thyroiditis, SLE (systemic lupus
erythematosus), myasthenia gravis, or reperfusion damage of ischemic
myocardium.
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Use of a compound as in claim 25 wherein the condition or disorder is
menopausal or postmenopausal disorders, vasomotor symptoms, urogenital
or vulvar vaginal atrophy, atrophic vaginitis, endometriosis, female sexual
dysfunction, breast cancer, depressive symptoms, diabetes, bone
demineralization, or osteoporosis.

A method for the treatment or prophylaxis of conditions or disorders
associated with selective estrogen receptor modulation comprising the
administration of a compound according to any one of claims 1 to 17.

A method for the treatment or prophylaxis related to osteoporosis, bone
demineralization, reduced bone mass, density, or growth, osteoarthritis,
acceleration of bone fracture repair and healing, acceleration of healing in
joint replacement, periodontal disease, acceleration of tooth repair or growth,
Paget’s disease, osteochondrodysplasias, muscle wasting, the maintenance
and enhancement of muscle strength and function, frailty or age-related
functional decline (“ARFD”), sarcopenia, chronic fatigue syndrome, chronic
myaligia, acute fatigue syndrome, acceleration of wound healing,
maintenance of sensory function, chronic liver disease, AlDS,
weightlessness, burn and trauma recovery, thrombocytopenia, short bowel
syndrome, irritable bowel syndrome, inflammatory bowel disease, Crohn’s
disease and ulcerative colitis, obesity, eating disorders including anorexia
associated with cachexia or aging, hypercortisolism and Cushing’s syndrome,
cardiovascular disease or cardiac dysfunction, congestive heart failure, high
blood pressure, breast cancer, malignant tumore cells containing the
androgen receptor including breast, brain, skin, ovary, bladder, lymphatic,
liver, kidney, uterine, pancreas, endometrium, lung, colon, and prostate,
prostatic hyperplasia, hirsutism, acne, seborrhea, androgenic alopecia,
anemia, hyperpilosity, adenomas and neoplasis of the prostate,
hyperinsulinemia, insulin resistance, diabetes, syndrome X, dyslipidemia,
urinary incontinence, artherosclerosis, libido enhancement, sexual
dysfunction, depression, depressive symptoms, nervousness, irritability,
stress, reduced mental energy and low self-esteem, improvement of cognitive
function, polycystic ovary syndrome, counteracting preeclampsia, premenstral
syndrome, contraception, uterine fibroid disease, and/or aortic smooth muscle
cell proliferation, vaginal dryness, pruritis, dyspareunia, dysuria, frequent
urination, urinary tract infections, hypercholesterolemia, hyperlipidemia,
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peripheral vascular disease, restenosis, vasospasm, vascular wall damage
due o immune responses, Alzheimer's disease, bone disease, aging,
inflammation, rheumatoid arthritis, respiratory disease, emphysema,
reperfusion injury, viral hepatitis, tuberculosis, psoriasis, systemic lupus
erythematosus, amyotrophic lateral sclerosis, stroke, CNS trauma, dementia,
neurodegeneration, breast pain and dysmenorrhea, menopausal or
postmenopausal disorders, vasomotor symptoms, urogenital or vulvar vaginal
atrophy, atrophic vaginitis, endometriosis, female sexual dysfunction, for
enhancing libido, for the treatment of hypoactive sexual disorder, sexual
arousal disorder, for increasing the frequency and intensity of orgasms,
vaginismus, osteopenia, BPH (benign prostatic hypertrophy), dysmenorrhea,
autoimmune diseases, Hashimoto's thyroiditis, SLE (systemic lupus
erythematosus), myasthenia gravis, or reperfusion damage of ischemic
myocardium.comprising the administration of a compound according to any
one of claims 1 to 17.

29.  The method of claim 28 wherein the condition or disorder is menopausal or
postmenopausal disorders, vasomotor symptoms, urogenital or vulvar vaginal
atrophy, atrophic vaginitis, endometriosis, female sexual dysfunction, breast
cancer, depressive symptoms, diabetes, bone demineralization, or

osteoporosis.



