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CHEM CAL COMPOUNDS FI ELD OF THE | NVENTI ON The present
invention relates to novel conpounds with a variety of

WO b@sap2pi i ¢ uses, nore particularly novel subee¢T/US1084/024308

cycl oal kyl i dene conpounds that are particularly useful
for selective estrogen receptor nodul ati on. BACKGROUND
OF THE | NVENTI ON Estrogens are wel | -known endocri ne
regulators in the cellular processes involved in the

devel opnent and nai roductive
system Estrogens hgbgﬂigégcgs@gﬁagﬁ to have
i nportant effects in many non-reproductive tissues
such as bone, |iverFIELDORTHEINVENTIONI system and

h | N Th i del d

hypot B Ereept KD <h g an towel BombeundS iy WAL Bs by
tieraglutig utes, afore partisalaty novel selistitutedicyoiatiylideneamaipodnds that
aft oG B RReieBlfe Sidaen AR pRbRliRR T e 1O

recognition sit@ACKGRDIANDVOF THEANVENTIONr t he

o sk 51l $508 g A S bl i e
irelliq)fvedlﬁqrstheidﬁvetfepﬂneaﬂmd_ imiiht:ealamtfé_ c.lfzf:tlgmeaipglrf@rc;emﬁ?sawdﬁn Estrogens

t o nuch_ o | S Wor I I X I Ly .
nRUDEE RPSE Shéltn bele MRbsvank offdis in R hariEp Blupivs fissues
s(&08s3bonel Ngr, théS:ﬂardids?@tdulal’rByseinP a'nuﬁh_nar q:)awtrge ﬁx:ivdn%]s system. The

{ SUC eacnl ng. I .
o BN et oV ek DL ERBRE R g BBty g o
ahlivdracelilad sbgb;daiormoné mm?t_o'r.nAﬁel"thé ssoeptos ahe bbunvkligand are
ot her | SSUue se

BB e P08k MEESa0 S S REFLARL Wiblali B nona
whithl atiows fornige amdelatiorogfeseriaintgenes. Hdgitionalty, ités ndw becoesing
oPLEeh 5% AU BUEH 47 BRGS PBR BB Bl CoeBEN 200 praprs
c&édalb, thoogrushech anthisi iark js stitlleaperfreereal. IKesisteaketfatndournal of
i RS 1 e PR BB i nce wi
regatie tessuwhdeadhitghout being limted to any particul ar

et Gy oBRnsee tard oeltFplo M A dlFafa e bpnoice
aatiuty & & Oigisner-selectivel” frfamnemtin athec apedsi, tisdueeselectivity allows
GEFORY SRR PUER BRI SREE 000 AR £ Boct
ahtagosistsiip bthentdsuesglihatarmriselestive @stregerdreteptpt mpdalators”
(§I:ol!iﬁl's) |§aesebee'\r<bgllj\?err]1r}8ltrllese[PholgculesTrExamples of SERMs include
tamoxifen, raloxifene, lasofoxifene, clomiphene, and nafoxidine. The molecular basis
for this tissue-selective activity is not completely understood. Without being limited to
any particular theory, the ability of the ligand to place the estrogen receptor into
different conformational states and allowing for differential 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 SERMSs, 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



10

15

20

25

30

Mol ecul ar Phar macol ogy of SERMs, Trends Endocri nol .
Met ab. 1999, 301- 311, herein incorporated by
wo edosnenee with regard to such description. PCT/US2004/024308

Hi storically estrogens were believed to manifest their

bi ol ogi cal activity througheg singl e estrogen

receptor, now terned estrog receptor al pha (ERa).

More recently, however, there was the discovery of

second subtype of estro nreceptor termed estr
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Receptor Expressed in Rat Prostate and Ovary, Proc.
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ceesatlpn|0ﬁgleheeﬁe¢rml dﬂch@n@l ryels@fisndegenoyeastragendhwamen. There
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neasures o mass an racture r eri
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dng%’) Eg Iﬂﬁﬁl IS & étsf‘régér‘]rg %a %?érﬁ et e ?"red%tag‘?{l}%%ne ®lass

ctors Ss |n I meilopausal
irAPeﬁmsmzausald/V@namy‘\ Bfosgectrveeﬁudmfamw@! Hafa FéVamgﬁhottm Abr

h% WEAW 1nt§n’ﬁ”MNgm1§§6‘ pi\l/gg—sj 01 ga%ao%ars@ﬂ gﬁ%l M i\HQ/ys:s
aﬁHoadﬁ(e// Meneuras ofRBensi Miperal &lgnsity Ryedist Oeerreengé of Osteoporotlc
FrE&GRROBAMEE J., 1996, pp. 1254—1259, each of which is herein incorporated by
reference with regard to such relationship. Elderly women currently have a lifetime
risk of fractures of about 75%. In addition there is an approximate 40% risk of hip
fracture for Caucasian women over age 50 in the United States. The economic
burden from osteoporotic fractures is considerable because of the necessity of
hospitalization. In addition, although osteoporosis is generally not thought of as life-
threatening, the mortality within 4 months of hip fracture is currently approximately 20
to 30%. Current therapies for postmenopausal osteoporosis include hormone

replacement therapy or treatment with other antiresorptive agents such as
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Fractures, Br Med. J., 1996, pp. 1254- 1259, each of
which is herein incorporated by reference with regard

wo o00sioch20 el ati onshi p. El derly wonen current| yPdiEUS2084/024308
lifetime risk of fractures of about 75% In addition
there is an approximate 40% risk of hip fracture for
Caucasi an wonen over age 50 $n the United States. The
econoni ¢ burden fron1osteoporotic fractures is
consi der apl e because t he ne

of o
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282, B8P B s iof Whieh & Ingprggite Bice vebabanign 5.
teadhingpar zel US: Estrogens in the prevention and
AT oy pB OB e gels of A8fens popressplesu baeudy
birbdét catder dHave bBeaﬁi wefl uo&urﬁénté&r Férexahple, _?_c;irwagfgi idéntified
meno us W .t teo OSI reate
SRI RN, dgrRoserde il et et bisast cauigar, corrplpr) breast
daEcerﬂQrtid mﬁisw ds wu aefrfcr@sele thal duiearseg@@d;uhmaes ket of patients
T, cni an er exa e t he 0
W B tnest 3t MR SadS e sda 6, ek, Cogpad. Lindsay, R
Sedtios Esiﬂ@géhl dm@@pgo%dduggwmmﬁ@dswafunﬁmpbme Rev., 1999,
r 0) ldentifi e ec Se
T R A i O T = M
peéfie of tamdiferyaoweavdr] iy nasudwldueas pbtenfisl amensactnreepropemes on
disg stefree surwvalt rate p.@}let Wlfth br eas
reRRauGtive fisgHes, THNESH %rwst'savesf & 549928 °rs"éb'mpf%‘éeﬂéﬁerapy
for. the treawlsary of SuichBahesn s, naendhph ISERM wIRE 06 @Y OKist properties on any
l\/bdgl(% orSs clinical Spectrum Endocrine Rev., 1999,
FOOIUGYE UF%PS: herein incorporated by reference with

r egar(darammohr tieaadd isthe [@Bding b@.ﬁéd of d@éthtaiiﬁng gastimenopausal
i deal

WPBEL USSR, i GRpeiderancs A 8B odeh Lt AFindkRe
réplacanent tlﬁnas)emlpbsurmmpémal warrieﬁwédnoed trﬁdlﬁs_’l(dﬁy:afcﬁrrvat;élﬂar
disaar iap Pt SuSER Feegten 25 Poatifh sHet Lyl moralty
See, Barrett-Connor, E. et al., The Potential of SERMs for Reducing the Risk of
Coronary Heart Disease, Trends Endocrinol. Metab., 1999, pp. 320-325, herein
incorporated by reference. The mechanism(s) by which estrogens were believed to
exert their beneficial effects on the cardiovascular system are not entirely clear.
Potentially estrogen's effects on serum cholesterol and lipoproteins, antioxidant
properties, vascular smooth muscle proliferation, and inhibition of arterial cholesterol
accumulation were believed to play a role. /d. See also, Cosman, F., Lindsay, R.
Selective Estrogen Receptor Modulators: Clinical Spectrum, Endocrine Rev., 1999,
pp. 418-434, herein incorporated by reference. In light of the recent reports of the
HERS Il and WHI studies, however, continuous combined Hormone Therapy,
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Cardi ovascul ar disease is the | eading cause of death
anong post nenopausal wonen. Until recently, the

we@empomier ance of data suggested that estrogenpPCT/US2004/024308

repl acenent therapy in postnenopausal wonen reduced
the risk of cardi ovascul ar djsease, although sone
studi es reported no beneficial effect on overal
nortality. See, Barrett-Connor, E. et al., The

B Ot Bea TCo R Y SR rlmeh lRion rog8naie”
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[ S ch, estr n re i eved . tq exer
iy BB . Rl el T AR oo Hstrigarh &g ek ey
peév@ntion ofsvronazy feart dissaseliopestirieabpyusasvomgenHeatbhect s
g PRS0 er et PRBSH 8 FEAIEY A
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ay. a ro ee al so, sS[ran s
Bl G I Bitbiofiold' Etect SrositoReRlS BrodRlit P ke i
pokintdnophusap eotennthe BVatnen’s HeaRelnitiatiltd rangemizdd Bial. YAMA
(P 7o, B S bach Bl RSO RY bupletsich il rédia to such
tdsumﬁg_ gITo \mlcnmteixtaalmbttnese;:I ﬁmgjjhgsaday-Elb? moTﬁengpSEd REISEd 31 issue
CEE + MPA .at ui ne Estrogen I ox
trﬁ“&%’@??&‘%&%&%ﬁﬁ@?@] , gonf ers no gar di ovascul E':/ll‘
benefOther:]ri thgrrraipemnmlls' I Mativmﬂadduqéegrogdplrémacf:&er}t&elahw and/or
D. B , al ., Random ze ] estrogen
ngrmhene Fhlastmen e @b iRy bf Sell inthe Foafihl §Eomotor
shmptamg]igeritceinany atrophyrelepression) andodiatreted-le@vér 7afxdof women
e Yot ftoT b e R s g st kS byEa SRS suh
a‘é\ﬂras?nblbeh)Pm?gmsl\;aﬁF gISniIOUrltegadrdtnoph)S.aba%e llqitdnﬂf:dwnentlwith
. or vest i of S.,. ect o
Strodereplimphindaby, SRR ol ungpidies| g 38h] 3960
Sippi12Ss 168 alerdin intotposdted by refereacelwith Fexgird to saich tebbhihg.
R et AT e SRy A pRSRR R Y
peximenbpduse aad fthat thengsnbisgtionef estrageps laat edletiveSieRdtbnin s
an.i,ssu

B ptaS SRR AB R P d LR s Ersd asint
Sdaea‘fsap?/ Nla rFTb:]tcash u.dit.?amr:a Pmﬁnw, a? @\1/2%& Agi{]%:r(ama), m?r)s; B5AE00,
et TSRO buferbshcE illseBla 3 er KBt POt B o,
RC A coyoh o, Lol Shans Tl B yasomot or s
cter. .
iR Lot Bl esdkd Ry Citlid 3glGR 000 o4, -
77y BatramanA. etial.hDiabetes Care, (2001), 24(7), 1144—1150), each incorporated
herein by reference with regard to such teaching. There is a need, however, for

improved therapies that present better side effect profiles.

The present inventors discovered a novel group of cycloalkylidene
compounds, which bind to and modulate estrogen receptor alpha and estrogen
receptor beta. As SERMS, these compounds are believed to be useful for the
treatment and/or prophylaxis of menopausal or postmenopausal disorders, -
vasomotor symptoms, urogenital or vulvar vaginal atrophy, atrophic vaginitis, female
sexual dysfunction, breast cancer, depressive symptoms, diabetes, bone

demineralization, and the treatment and/or prevention of osteoporosis.



10

15

20

25

estrogen repl acenent therapy. Sagraves, R, J. din.
Pharmacol . (1995), 35(9 Suppl):2S- 10S, herein

wo nameme@t ed by reference with regard to suchpPCT/US2004/024308

teaching. Prelimnary data suggest that estradi ol nmay
al l evi ate depression during gerinenopause and that the
conbi nati on of estrogens and®sel ective serotonin

reupt ake inhibitors my aIIeviate depression duri ng

t he post msnopausal R/wr' Soar e Poitras, J.
R, and Prouty, JS %@‘éQEgTHE'NY@dE@N 20(2), 85-

100, 1hRrfbdbnt Wﬁ@ﬁt%ﬁﬁél@&s%vé?éo%rﬁﬂﬁ&s V\’l'llié‘prreg&ﬂruq/ehﬁon
such teachin Furt hernore, hornone repl acenent
inGldgdesseMpRYn ergwlﬁgl'i/cem c control ampng wonen Wwth
di abetes. Palin, S. L. et al., 3 D abetes Research and
dinical Practice, (2001), 54, 67- 77; Ferrara, A et
al., D abetes Care, (2001), R4(7), 1144- 1150), each

i ncor porated herein bz@xefefén|e with regard to such

teaching. There is a of,[Thowgver, for I mpr oved

t herapi es that present bet 8 si ¢ ef fect profiles.

The present inventors discovpred |a novgl group of

cycl oal kyl i dene conpo , dRt 0 and nodul ate

estrogen receptorpal p @ceptor beta. As

SERMS, these co o AdsyA kevegxt o be useful for

srenopausal or

post menopausal di sor@drs, - vasompsthr synpt ons,

urogeni tal or vulvar vagi nal atrophy, aflyophic

WAL S5, ARG, Bof SR BICAE b SR Po SRRl SOREREY

wmmdnhe t r eat nent and/or prevention of
gﬁforosis.SUNNARY OF THE | NVENTI ON The present

|nve

i on includes novel conpounds. The present
eacb @hRF and Rhirdeperslentiyrpreusetistest frdro Ot latky(, by halpge);,
r | ogi cal l'y
r Egﬁgﬁ@eﬁ\r}%ﬁl\kf\é@é Sﬁg?tgg ftgr12|8ﬁ§1m Is OH, each

Fb is F(Z)zaﬁhd R4 i ndependently are selected from OH,
Akl 4. or hal ogen; each of p and g independently are
sel’'ectéd fromO, 1, or 2; R3is -(Y)2-R8; z is 0 or 1;
Y is -C=C- or -CR°=CR’;

X is —=(CH,),- where nis 0, 1, 2, or 3, -C(R%),-, -O-, or -S-;
each R®is H; or

both R%s together combine to form a bridging alkylene chain —(CH,)n-, where m is 2,
3, or 4, when each R® and each R” is H and X is =(CH2)m.2-;

each of R® and R’ are selected from H or alkyl; or

X is -(CHz)m-, both R®s are H, and both R’s together combine to form a bridging
alkylene chain -(CH;),-, where each m is the same and is as defined; or

X is -(CHz)m-, both R’s are H, and both R°%s together combine to form a bridging
alkylene chain -(CH,).~, where each m is the same and is as defined;

when z is 0, then R® is alkyl, halogen, alkoxy, aryl, heteroaryl, heterocyclyl, cyano,
-O(R™CN, -COH, -(R")CO,H, -O(R")COH, -(R")OH, -O(R")}OH, -O(R")O(R"),OH,
-CONRPR®, -SO,R?, -NR?SO,R?, -COR?®, or -NR*COR,

when z is 1, then R® is -CO,H, -(R")}CO.H, -(R")OH, -CONR®R®, or —-PO;HR?; or
when zis 1, and Y is -C=C-, then R® may also be H;

tis 1t0 8;



10

15

20

25

30

Yis -CC or -CRe=CRf-; Xis - (CH2)n- where n is O,

1, 2, or 3, -C(R9)2-, -O, or - S; each RS is H or
whodos/0Ra3t oget her conbine to forma bridgi ng ab&yiiswe4024308

chain - (CH2)m, where mis 2, 3, or 4, when each R6

and each R7 is Hand Xis - (CH2)m 2-; each of R6 and

R7 are selected fromH or alkyl; or Xis -(CH2) m,

both R6Sare H, and both R7Stogether conbine to forma

i al k ai ere each mis the

55 aRD. BT ani, Tgroay o hetacrtldh m - bot b Rysar o
R’il is HPdIk{dOI:)E:Idﬁﬁ& @QﬂtHWroﬁrymnbr Rétetdeydlgr m at E“ dgi ng ;

ene | ere eac mis e Sane an
RS Al ST e Oy, o h%tﬁ@mé

i s al kyl, hal ogen,
Relik akyl, cyoladikyl, el eveterostyl, ohRétercegsigh yt . cyano,

R_a%-ngﬂ%b' %:’an& %ﬁ? Fa é‘ngR{Eg“ rrgiz c%n@%;g&%) hc%&ﬁgo( vla!;1 2:rt1 %Zal'y are
bobmﬁﬁbﬁd,ah B8y @rhetdMbeyciyRfing;winan z is 1, then R8 is
ROR s el SFEpop et o PR T, g Sot el
Res Akl 8; Ra |shHt al kyIC cycl oal kyl, aryl,

J3gh RSl A ALY St ol o B Bty e
s@!?ewdfrﬂﬁlmléﬂwl,b iarkyl heteroaryle g: het er ocycl yl ;
WBrein savL porurefe A sveakyb,an helegany andetergoygy may
b@&;ptuomuylsuesmutbb the atonms to which they are bound to

f

cach PP B LR Ry L SRR Senereit gl s S, ey & ..

salRbXg erkeny?ll'sicbﬁll«eaylkarhd alkdgnyl B Glkkbnyl.each Rh
indeBendentI

| ndepeRHERTPYaRat S Syttt rrRoR e SRPE Mirer ei n

each |lponeemdodienedt, pankiyd eadtyre 0al kyl , aryl,

e B BB S H R R R LB prrray
ambﬂ'ermHair Ky kalkys. Cal kyI al koxy is C| 8al koxy,

al kerlX oné em od1§nae|n¥ ezr}%/ Ra dCIQ‘U@wy nd Re g ?3'(5Yl\ﬂ'\yalR" Preferably
R? and R each are H.

In one embodiment, zis 1, Y is -C=C-, and R® is -CO,H, ~(R"),CO;H, or
-(CH.),OH.

In one embodiment each of R® and R” are H or Ci.ealkyl.

In one embodiment, X is -(CH,),-. Preferably nis 1. Preferably R® and R’
are alkyl. In another embodiment preferably n is 2 or 3 and preferably R® and R” are
hydrogen.

In one embodiment X is —O-. Preferably R® and R’ are alkyl.

In one embodiment, z is 0 and R® is —-CO,H, -NR®SO,R", aryl, or heteroaryl.
In one embodiment R% is aryl. Preferably aryl is phenyl, optionally substituted with
one or more of cyano, halogen, heterocyclyl, -CO,H, -(R")OH, -SO;R", -C(O)NR®R®,
-NR®*COR®, -NR*SO,R", and -CH=CH-CQO,H. Preferably R®is H, R®is H, R®is alkyl,
and R%is alkyl. In another embodiment R® is —CO,H. In another embodiment R® is
-NR?SO,R’, R?is H, and R is alkyl or aryl. In another embodiment R® is isooxazolyl,
oxazolyl, pyrimidyl, pyridyl, or furyl. In one embodiment R® is -CONR®R®, and R? and
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In one enbodinent, Rl is substituted para on the

depicted ring. In one enbodinent, p and q each are O.
wo moosnezenbodi nent, z is 1, Yis - CRe=CRf-, ardI/B82008024308

- CO2H. Preferably Re and Rf are H or Ctalkyl. In one

enbodinent, z is 1, Yis - CRg=CRf-, and R8 is

-(O NRaRb. Preferably Ra and Rb each are H In one

errbodlrrent z isl Yis -CGC, and R8 is -CO2H,

odi nent ea

R o s &by e B RS R e -
((;@rlz)n Preferably nis 1. Preferably R6 and R7 are
R R R
(2@944W0%nlﬁdené@hy&fbﬁrﬂkﬁ%metl?ﬁ]pﬁ@ﬁylﬁi w&naggggd
R A e S VAT NSO R e
(E@Bqumcyorwpwl.der$e(p1n9m'¢kyph@nyl)métayljpyﬁeﬁylpaiprdpane:é adid; h
@ﬁzﬂﬁ{‘ﬁ&o of| a&dt hal o nl) h tﬁrocxﬁl%ﬂ?{,& - g'l:and
mlaﬁptﬁﬂ@rﬁ@mwmxmehﬁ)drbthmhkeﬁylﬁz pR@penamude
@é%m@%weﬁe@wi%é 5 sl oRaY EreRperians) melHighep-2
moperisit agid;al kyl or aryl. In another embodinment R8 is
' Iyl I i m dyl f
R b RERESE - o% bl Bt R ensd s e -2
propdreiniie 5 or 6 menbered heterocycl yl ri ng opt| onal |y
HE bR Se by e eflonhigasimetyipnenor,
(QERB-{31(@4-Dbysthyipithgkylidens)(#hyurokyprymfipmsthylpreny)3-phe

né éz%r )penoi ¢ aci d;
RIOREMIGT A0y cl ohexyl i dene( 4- hydr oxyphenyl ) met hyl ] pheny
4-}(4-Hyaroxppinenyl) (38,6 &- tetramethylcyclohexyl|dene) methyl]benzmc acid,;

(%%—324{568{1) %%/Io egg %ll)ydgc?x?/- -r%_e{m%li'\ Ayl )Dmeetﬂ)y ip)nenyl} pg(raiglc
dci) - 3-{4- [ Cycl ohexyl i dene( 4- hydr oxyphenyl ) net hyl ] phen

%ﬁ@ S IV S e B

- 2- propenam de;
[ A P VR R ST, O
propenoic acid;
1-((2E)-3-{4-[Cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}-2-propenoyl)-3-
piperidinecarboxylic acid;
1-((2E)-3-{4-[Cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}-2-propenoyl)-4-
piperidinecarboxylic acid;
1-((2E)-3-{4-[Cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}-2-propenoyl)proline;
(2E)-3-{4-[bicyclo[3.3.1]non-9-ylidene(4-hydroxyphenyl)methyl]phenyl}-2-propenoic
acid;
(2E)-3-{4-[(4-hydroxyphenyl)(tetrahydro-4H-pyran-4-ylidene)methyl] phenyi}prop-2-
enoic acid;
(2E)-3-{4-[Cyclooctylidene(4-hydroxyphenyl)methyl]phenyl}prop-2-enoic acid;
(2E)-3-{4-[(4-Hydroxyphenyl)(2,2,6,6-tetramethyltetrahydro-4 H-pyran-4-
ylidene)methyllphenyl}prop-2-enoic acid;
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W@ 2005410213 Pyrrol - 2-yl ) phenyl ] (3,

(2E) - 3-{4-[ (4-Hydroxyphenyl ) (3, 3,5, 5-tetranet hyl cycl oh
exyl i dene) nethyl]phenyl}-2- propenam de;

3, 5, 5-t et r anepdyUs3004/@24308
hexyl i dene) net hyl ] phenol ;

(2)-3-{4-[(4, 4-D net hyl cycl ogexyl I dene) (4- hydr oxypheny

[ ) met hyl ] phenyl }-2- propenoi€ aci d;

4-[ (4- Hydr oxyphenyl ) (3, 3,5, 5-tetranet hyl cycl ohexyl i den

o e b i AP oo bheny | ) e
phepyljdebenidg;- 2- propen0| c aci d;

B e ah et dene i e SR
rhethylBrop4- {;nioﬁc erd’r oxy}ohenyl ) (tetrahydro- 3H—t hi opyr an- 4-
S e ey o BRI RS Sy pheny! ) met hyl 1 p
tbmét}rylaydwmﬂﬂmyié)me?ﬂ?yl]lprg?lj di nﬁcar ggxyl ic a;::rrgt oyl
fpioden (b S Be R R BT P Ve .
;ihegﬂ%e_rgtphréso;ﬁr@ﬁgtelﬁ?ept yI | dene(4 hydr oxyphenyl ) met hyl ]
BEEF Yl RaGE Ry sy bms 2 e YRy e RergRic

aciet hyl ] phenyl } - 2- propenoi ¢ aci d;

(é%t? kkﬂi;{ré ﬂﬂﬂ@% gﬁ n(él r?yéﬁpg%r? sra\ethyrlﬁtp%yﬁlg proXenOIc

deE) - 3-{4-[ Cycl ooctyl i dene( 4- hydr oxyphenyl ) net hyl ] phen

ELSIER P ERBs R Tyrmseryame - uarntRY g PRl

acitr: o- 4H-pyr an- 4- yli dene) net hyl ] phenyl } prop- 2-enoi c

@F) -?-i‘!ﬁ%.'%m'@ﬁwﬁéh@m—%@y@f’%@f‘@%W%‘H%'m?l‘%y81%?f’eex“§?i°

doitkne) nethyl] phenyl }acet am de;

R HERF BT DS ol rpPaBy 2 bronehoe
aeid; [ 4- ({2-[ (2- Hydr oxyet hyl ) oxy] et hyl } oxy) phenyl 1(3,3,5

4- E4 (Met‘wylsu onyx;l)hcéﬁ%&,%% gltétlda%] q%ﬂgyc%elﬁllaen&rﬁethyl] phenol;
4-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyllbenzamide;
4-[{4-[(2-Hydroxyethyl)oxy]phenyl}(3,3,5,5-tetramethylcyclohexylidene)methyl]phenol;
4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-3-
biphenylcarboxylic acid;
4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-4-
biphenylcarboxylic acid;
(2E)-3-{4-[(3-Chloro-4-hydroxyphenyl)(cyclohexylidene)methyl]pheny!}-2-propenoic
acid,
(2E)-3-{4-[Cyclohexylidene(2-fluoro-4-hydroxyphenyl)methyl]phenyl}-2-propenoic
acid,

(2E)-3-{4-[Cyclohexylidene(4-hydroxy-2,3-dimethylphenyl)methyl]phenyl}-2-
propenoic acid;
(2E)-3-{4-[Cyclohexylidene(2,3-difluoro-4-hydroxyphenyl)methyl]phenyl}-2-propenoic
acid;

(2E)-3-{4-[(3-Chloro-4-hydroxyphenyl)(cycloheptylidene) methyl] phenyl}-2-propenoic
acid;
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Et hyl hydrogen

()-2-{4-[cycl oheptylidene(4-hydroxyphenyl) net hyl ]
w@beswijzed henyl phosphonat e; PCT/US2004/024308

(2E) - 3-{4-[ Cycl ohexyl i dene(4- hydr oxyphenyl ) met hyl ] - 2- m

et hyl phenyl } - 2- pr openoi ¢ aci d;

(2E) - 3-{3-Chl or o- 4- [cyclohe%&lldene(4 hydr oxyphenyl ) ne

t hyl ] phenyl } - 2- propenoi ¢ aci d;

(é@c;)r@pm;ggp[ %’g'»&g o dglr)]égq‘lgg%gt?%&ﬁﬂgféf eyiidabe) mathyl]
p(,gr@) -3 {oﬂ,e{,gwgb,ghexyl i dene(3-f1 uoro-4-hydroxyphenyl) ne
propenoi c

195 143[@ oy S BHRTRMNE S Ryl vy ety Yot
yhdéhé?ﬁkﬂﬂl]' }1| lgya}lp% gﬁfblgﬁblﬁ g@@ d;

R Ed ﬂweytchy@m%hw@m%w%éwquensh@ﬁmvu phenyl}-2-propenoic
adid| (4- hydroxyphenyl)(3 3,5, 5-tetramet hyl cycl ohexyl i den

@é)ﬁ- is Eq?%?&é?éwawam BifeiRyPTESY ety st Byary
yﬁdéceubph@w Ipﬂ@ﬁw})zrptdwhb.efaeiaog ot vl d
(g@) = -m}_'?/ﬂugrg)ity Mﬂ%rygf%g§ tiegraégﬁ cygloh xyh(?en%))(}% Ihyﬁ
pﬁen)ﬂ}(ﬂ k}p@h@g}é@lbenyl ) I( 3,3,5, 5I t et ranet hyl cycl ohexyl i de
3%39 df%&ﬂ(@ro Beem S S puRepP ey mitprene)
yphérurenyl } - 2- propen0| c acid;
4t[§€% hméppﬁr?%él ?gﬁél ' dgtﬂg%fqgh'eli?ﬁd%ne)m RyipReRaeY!) e
3( 4 5=y dréxypR¥ e 5 86y3- te@%ﬁ%(WdWldh@leéheSmdtWﬁbh&ﬁmny

nmet hyl | phenyl} 2- propenoi c acid
p( noig aeld [ oycl ohexyl i dene( 2, 3- di f | uor o- 4- hydr oxypheny

4-)(a8ivayd 3.3,8.5re0a080lcy@6hakylid thyl] phenyl t
{§’2‘E) o ey heam o eyl ey egete,

dnethyl] phenyl } - 2- pr openoi ¢ aci d;
4([2?&Iol$ep{t%rdb|6&4(mbwk9pﬁbn méwwﬁwla)c(o@
4-[8yclohexylu§ene?zl3 yc}{' %ﬁ(lar?y?)e I]%Srrmlzeglc acmti hyl]
4-[Cyclooctylidene(4-hydroxyphenyl)methyl]benzoic acid,;
4-[[4-(1,3-Oxazol-2-yl)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenaol;
4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-3-
biphenylcarboxamide;
4-[[4-(5-Pyrimidinyl)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenol;
4-[[4'-(Methylsulfonyl)-4-biphenylyl](3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol;
(2E)-3-{4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-3-
biphenylyl}-2-propenoic acid;
4-[[4-(3-Pyridinyl)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl}phenol
trifluoroacetate;
3-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]phenyl}
propanoic acid;
4-[(4,4-Dimethyl-cyclohexylidene)-(4-hydroxy-phenyl)-methyl]-benzoic acid;
4-[Cycloheptylidene-(3-fluoro-4-hydroxy-phenyl)-methyl]-benzoic acid,
3-{4-[Cycloheptylidene-(4-hydroxy-phenyl)-methyl}-3-fluoro-phenyl}-acrylic acid;
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phenyl } - 2- propenoi c aci d;
(2E) - 3-{4-[ (3-Chl or o- 4- hydr oxyphenyl ) (2, 2, 6, 6-t et ranet

wahydoseinahydr o- 4H pyran- 4- ylidene) nethyl] PCT/US2004/024308

phenyl } - 2- propenoi ¢ aci d;

(2E)-3-{4-[(3-fl uoro-4- hydrq@yphenyl)(cycloheptylidene
) nmethyl] phenyl}-2-propenoicC acid,

(2E)-3-{4-[(3- quoro 4- hydroxyphenyl)(2 2,6, 6-tetramet

"E%‘Lt‘ Hy%@ﬁ% Deansid38 %srtgPameth% | 4 ABR& N & Phdinyi-phenyi)-
rﬁelﬂhar&Ts{Jﬁerﬁa(nlﬁd%I uor o- 4- hydr oxyphenyl ) (3, 3,5, 5-tetr aget h
BRI ARl 5 SN B g RS b P
Hehyéresalfatamigé;i dene) met hyl j phenol ;

(é%ﬁ%ﬁ)j%%ﬂ@ c?enﬁél(g F\?drgkyphen)}l)%ertﬁﬂfﬁ ﬂMor%Xﬁenyﬂeﬁ(gllobgr?or?c
agid 4- [ (4- Hydr oxyphenyl )(3,3,5,5-tetranet hyl cycl ohexyl i
SRR S5 pac R RS Abbe BheBipratsetthexy i de
(B_E)—W-[qyﬁ[bh?ﬂﬂel_idphﬁ(emd)qrm)?yﬂmethyl]phenyl} -2-propenoic acid;
e M R RIS T oo
A AR 8IS A MR NERTRAAGE! 11 ] benzo ¢
4-EySloheplylideng[4 (PHerayl DtenglBethyhpttenatret hyl cycl ohexyl i d

49&3’% nﬁét%ﬁ%@@iﬁﬁ%ﬁw (@?Ysjl,r?tgw}cpgﬂ'%het hyl cycl ohexyl i de
Sfyeohlylider@f4-(8-foraeylbruesny ozthyiprenol;

Al iR S AN EMRPE Rt st ShRRBAY | cv! o
4{dy€ldheptivieiehgd o @)5F dimethy-4-isoxkadoiyiphghyl [ty phenol;

4 B EERERI RGO ARSI Foibr-bROREC!
4-[4-blyBraxep ey (385 Sitetrarhethylcy ditheaylivena)ndth B benzonitrile;
GEPPIRS l SPRIRERR B T msratarspyprostttpHand ) onex
yitlertsgme)hytipreniyl} {2reatblyl-2-pidpenaic aaidet at e;
(2E)-3-{4-[cyclooctylidene(4-hydroxyphenyl)methyl]phenyl}-2-methyl-2-propenoic
acid;

({4-[Cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}oxy)acetonitrile;
4-({4-[cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}oxy)butanoic acid;
({4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl] phenyl}oxy)
acetic acid;

4-({4-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]
phenyl}oxy)butanoic acid;
4-(Cycloheptylidene{4-[(2-hydroxyethyl)oxylphenyl}methyl)phenol;
2-({4-[Cycloheptylidene(4-hydroxyphenyl)methyllphenyl}oxy)-2-methylpropanoic acid;
2-({4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethyicyclohexylidene) methyl phenyl} oxy)-2-
methylpropanoic acid;
({4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)
methyl]phenyl}oxy)acetonitrile;
4-(Cycloheptylidene{4-[(2-hydroxy-1,1-dimethylethyl)oxylphenyl}methyl) phenol;
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3-{4-[ (4- Hydroxyphenyl ) (3, 3,5, 5-tetramet hyl cycl ohexyl i
dene) net hyl ] phenyl } propanoi ¢ aci d;

wd 20064122200 et hyl - cycl ohexyl i dene) - (4- hydr oxy- ptrEmgiop4/m04308
et hyl ] - benzoi c aci d;
4-[ Cycl oheptyl i dene- ( 3- fluoro 4- hydr oxy- phenyl ) - met hyl
] - benzoi ¢ acid; 1
3-{4- [Cycloheptylldene (4- hydr oxy- phenyl ) -met hyl ] -3-fl

e
(@E(Mumphémm B5-teliamdthlylcfclblyskyidenephethyil bhérfyl}axy)acetlc

-tetramet hyl - cycl ohexyl'i dene) - net hyl ] - phenyl } -
zenesul f onami de;

4 Ar{@- Ffléorbﬂf@iyntmsthenI@meﬁwércW@Hmwmenmb)HVﬂMMy]}O@)f

or ophenyl } - 2- propenoi ¢ aci d;
t("“? ‘E?fd‘l" 'ohept yl i dene( 4- hydr oxyphenyl ) met hyl ] phenyl } ox
({4-He-Flucroptengl)(3,3,5,5-tetramethylcyclohexylidene) methyl]phenyl} oxy)

q(WB t3| {4-[cycl oheptyl i dene( 3- hydr oxyphenyl ) et hyl ] phe
MBhr openoi ¢ aci d; (2E)-3-{4-[Cycl oheptylidene

4- @{gdymxmewjphawnm B l5;S2tetranetryipelohiéxytidene!) aptidi phenol;
S Lo e RS ST Y E Y enek Rgthy hiateny -

yﬂ-éc@jmilwidéept IyI |ddene[ 4-( 2ffur anlyl ) phenyl ] net hyl }phenol
S R GEE gD A5 S %@rﬂ}v%{eﬂﬁﬁ FHidenyr4-
w}memarmmgytT@ene[ 4- (3, 5-di net hyl - 4-i soxazol yl ) phenyl
44H¥-&%}ér%;ﬁ®sﬁw'1@eﬁgﬁat?trgr,nst.hmcmWvﬁ%nfgawwnylpheny

4-][47¢3,5dinhgthginbisoxazolyl)phenyl](3,3,5,5-tetramethylcyclohexylidene)
rﬁét[n?ﬁ/p%leggl?pt yl i dene( 4- hydr oxyphenyl ) net hyl ] benzoni tril

44&{{1 {(4-nidy ginclixyljp-B ebipHen(iB1] 3, 55, 5-tétedmethgtyejdhexgidehexmystihydiphenol;
n nitr ] .
%ro%yk YRR sty nesYepRIMaIMI  an

enyiththowitrile;- 4-

%Efq@ﬁ A A T b T L R

daybahitriet hyl - 2- pr openoi ¢ aci d;

é‘}%’&%’%ﬁ‘ chry]wlefzf P{ycjrg)% nyl)Weqhy?]XI BgﬁQXylgarbon ||e1 phenyl } ox
M{Qy{clbhbpwmmpmsfhymwe( Berityrhl gphéralyie)ydpigrol;pheny | }
P P P ORF SRR IR 5P ICA S EHEADTYcl ohexyl i d
@nbhexmﬂér)d)ﬂneﬂiy&mnbbxy)
4-[[4-(4-hydroxy-1-butyn-1-yl)phenyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;
5-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethyicyclohexylidene)methyl] phenyl}-4-
pentynoic acid;
1-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]phenyl}
ethanone;
4-[(4'-(Hydroxymethyl)-4-biphenylyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;
4-[[3'-(Hydroxymethyl)-4-biphenylyl](3,3,5,5-tetramethyicyclohexylidene)
methyl]phenol;
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acetic acid;
4- ({4-] (4- hydroxyphenyl) (3, 3,5, 5-tetranet hyl cycl ohexyl

wo cdse)22eet hyl | phenyl } oxy) but anoi ¢ aci d; PCT/US2004/024308

4- (Cycl oheptyl i dene{4-[ (2- hydroxyet hyl ) oxy] phenyl } neth
yl) phenol ;

2-({4- [C,ycl oheptyl i dene( 4- hyk?r oxyphenyl ) net hyl ] phenyl }
oxy) - 2- nethylpropan0|c aci d;

S BB o B A .5

tﬁ.,ﬁﬂer{ (cérddx rcackphaay! ) (3, 3,5, 5-tetranet hyl cycl ohexylid

lﬁ-ﬁg rgﬁ @yl?%%@%%ﬁéeig I-ttgt;a;nqthylcyclohexyl|dene)

méthdijprehbly | et hyl )oxy] phenyl } et hyl) phenol;

ﬂL‘ 4 F uoro heny Ir) % 5? tetr?meth Icgcl ohex%l i dene
|51 H9|s? éﬂ qates arid'pharmacologically functi ald rivatives thereof.
({ 4- [ {He presart mMaatod ihtlddes: 5, 5-t et ramet hyl cycl ohexyl i de
ne) pnethyl] phenyl}oxy)acetic acid;
4- ({4-[(4-Fl uorophenyly(3, 3,5, 5- tetramet hyl cycl ohexyl i
dene) net hyl ] phenyl hexyN£ QY

({4-[ (4-Fl uorophenyl) (3,

4-[[4-(3-Hydroxypropyl) pheny 3,3, 5: 5-tetranet hyl cycl

ohexyl i dene) met hyl ] phe|.q1@| y CH,
N-{4'-[(4-Hydroxy- phenyl,)| ' tetranet hyl - cycl ohe
xyl i dene) met hyl | - bi pheny1 4. yI }-acet am de;

|N<':I‘F1é 8% l;g I%]@% ny?ék% (%"?iflﬁ‘lcil rHI @@rﬂ%?%as %FA ?he

hanésu on am
4-1 Mmcﬂhérmsaagtlof meemgz(sf}r(t ventioreincledesscnmpoundy sd:bﬂ’mtylly as

PERRPE DAnbRUARD erprce o anyong ST EAMRISSS 5 5 1oty
met hyArotéraseestiof mpsmuﬂvthlqmledgdes pharmaceutlca|

bl oTERRL B A RAPRRDY bty Pad BblEdier.

1 [ ( AAmmteraspettafi He) graseit Hventien indudesine cpmpobrdeyfor deenas
%;gqft%gwelr%&autl@' Bﬁg,;{% gLcarbonitrile;

r ox enyl') (3, 3,5, 5-tetramet hyl cycl ohexyl i de
ne) neAmmthér-aspbcti theypresent lmynnttcm ineludes the compounds for use in

the treatment or prophylaxis of conditions or disorders affected by selective estrogen
receptor modulation. Preferably the treatment or prophylaxis relates 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, 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 cohtaining the androgen receptor
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4' -[cycl ooctyl i dene(4-hydroxyphenyl ) net hyl ] - 4- bi phenyl
carbonitrile;

wda@2qo@pch2ohept yl i dene[ 4- (5- hydr oxy- 1- pent yn- 1- yPQplis1wgd/$24308

met hyl } phenol ;

4-[[ 4- (3- hydroxy- 3-net hyl - 1-Qutyn- 1-yl ) phenyl 1(3,3,5,5
-tetramet hyl cycl ohexyli dené?mst hyl ] phenol ;
4-[[4-(4-hydroxy-1

lrjc?qmq%[%?%lhép‘%&e 2%!1] o(vséfys, b?a’dgért, Fytn“r|p?1a |ct:rM|erC Xl%lngyp eu)t(éf’lnlefj ene

pgnéréaé, (eﬂaﬁbllﬁdfrmﬁy lllhlgnweor(, 3nd ,p50§iaté,q§rb§tﬁ&¢d hydeeplasiatdnsulism,
ene t enyl }-4- .pentynoic acid;:

2510 FePog, aBSTHE e, eie BeBPifiy piepmas Ady 1

neeplagiset ihglpresiateyhypefindusinemi;, insulin resistance, diabetes, syndrome X,

4-11 4" - droxynet.hyl ) -4-bi phenyl .yl , 3.5, . 5-tetrameth
dyﬂ{/p&;iana%?ﬁvgmé;@{hn%911!]1%5%%%%?%, I]bgdgo erihahcement, sexual
désflb&ion( dbpessionaepreksivel symptbesyheridusdess, Trritablliet, stest h

cycl oh i dene), nethyl ].phenagl : . .
SR SR s R ABHI pollS0rS. etovemanh of saamityR Bngionse
endgmetribyib | palycybliqadvany $yaardme \dousteetting paedlampsia, premenstral

4-1] 2" - droxynmet hyl ) -4- hi phenyl yl ] (3 5,5-tetraneth
SRR P ey e PR SRR andirioic iy el puB8e ol
psaiiferatia@s vaginal doyressgealitisgdysplaleunia) dgsurianfréquibat uniredtiones
t.hereof,. Th resent inyvention. . includes: O incluydin
Bt L ip e B s IR sy PEPHE T, et sialVoSSliar
dibense,atstenssid, vasesphsmAvasthlar wals garaageofiug foamprupeaesdponses,

inventjon includes, compounds.substanti al | S -
AR IS5 R3S AT AP a0 Gk R AR o PaRLertritpn
ré&spiraftne disedse) emphysese edpediusioh énjiny ed@ah hepatitie tuberoulosis,

i ncl udes .pharmaceuti cal . conmposi tions conprising th
PRt e R TP ARt apovgRUE HIGH e diars; sudfe. cns
trdnoiahésmearstjze néurofieddnerativa steradistipaineartd dysmienolrhet smespausal

con%}ounds f o[: .lstgeras an agt ive ther aFertnit?ﬁ Sy strance. |
OARBT TP R 8 LYY SRS ML SY MPIRNIH LTS [ &F i e
atroping atrdshit eaginitie, femaletsextal egsfometionofor pniegitrgaibid, fulr the
tr%gpn%ntt IoP pro%%tiv%' sse%a %rissorélefr,f ge%(tugldargﬁ/sa?gasgp e'r, gr iﬁgrte:r:\ggge H'ne
frequency and intensity of orgasms, vaginismus, osteopenia, endometriosis, BPH
(benign prostatic hypertrophy), dysmenorrhea, autoimmune diseases, Hashimoto's
thyroiditis, SLE (systemic lupus erythematosus), myasthenia gravis, or reperfusion
damage of ischemic myocardium. More preferably the 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.

Another aspect of the present invention includes the use of the compounds in
the manufacture of a medicament for use in the treatment or prophylaxis of
conditions or disorders associated with selective estrogen receptor modulation.
Preferably the medicament is 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
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receptor nodul ation. Preferably the treatnent or
prophyl axis relates to osteoporosis, bone

walesssnenad | zati on, reduced bone mass, density, POT/US2004/024308
growm h, osteoarthritis, acceleration of bone fracture
repair and heal i ng, acceler {9 on of healing in joint
repl acenent, periodontal dis accel eration of
tooth repair or growth, Paget's d| sease,

PRGN oL Tk B HAEgIB apd Hinction {300 & Sue aRpelfungignal decine
(f‘AREI[!; % Os;“arcddeatd bb{roﬁfc famersqh@bfﬁe émaﬁtlnma@ad@cﬁlte faigue

ar co e ni c | n
SRR 2HA AL e PR, ANE)TR S EoNseCE gt Fargric

liver tieedye, AHZS lwaghtﬁasrmsemm and frasraa sedoyefyy fedbdtytopenia,

SR B A e R SRR B 20

Gmhd*smase ahd tirRbiativd ouikis, a;e@nly @E’f&ng dueéddammtmmg bavvekia
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vaginitis, female sexual dysfunction, for enhancing libido, for the treatment of
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e R e E SR
chained “haloalkyl” groups useful in the present invention include, but are not limited
to, methyl, ethyl, propyl, isopropyl, n-butyl, and t-butyl substituted independently with
one or more halogens, for example, fluoro, chloro, bromo, and iodo. The term
“haloalkyl” should be interpreted to include such substituents as perfluoroalkyl groups
and the like.

As used herein the term “alkoxy” refers to the group -OR, where R is alkyl as

defined above.
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also containing one or more heteroatoms. Preferred heteroatoms include N, O,

and/or S, including N-oxides, sulfur oxides, and dioxides. Preferably the ring is three
to ten-membered and is either saturated or has one or more degrees of unsaturation.
Such rings may be optionally fused to one or more of another “heterocyclic” ring(s),
heteroaryl ring(s), aryl ring(s), or cycloalkyl ring(s). Examples of “heterocyclic”
groups include, but are not limited to, tetrahydrofuran, pyran, 1,4-dioxane, 1,3-
dioxane, piperidine, pyrrolidine, morpholine, tetrahydrothiopyran, and
tetrahydrothiophene.
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physical characteristics known in the art such as x-ray diffraction patterns, solubility,

and melting point.

Certain of the compounds described herein contain one or more chiral
centers, or may otherwise be capable of existing as multiple sterecisomers. The
scope of the present invention includes mixtures of sterecisomers as well as purified
enantiomers or enantiomerically/diastereomerically enriched mixtures. Also included
within the scope of the invention are the individual isomers of the compounds
represented by formula (1), as well as any wholly or partially equilibrated mixtures
thereof. The present invention also includes the individual isomers of the compounds
represented by the formulas above as mixtures with isomers thereof in which one or

more chiral centers are inverted.
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“hal oal kyl " should be interpreted to include such
substituents as perfluoroal kyl groups and the Iike. As
waisedomeei n the term "al koxy" refers to the grompS2000)24308
where R is al kyl as defined above. As used herein the

term"acyl" refers to the g{iup -C(OR where Ris
al kyl, aryl, heteroaryl, eterocyclyl, as each is
defined herein. As used herein the term" hydroxy
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0 | obu
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glbeoraite) ,glmdimatbeglmdllgla;dapllateg tmwlrésmrtanélenﬁﬁ.lmbamgm:g or It 0
t ed to one.or nore a na
BATRRBE i BB RO R bR Bk, PR Bl bl
IaPlbbimlaflatbhlaerate, rmlaﬁaa:gnlatela? fmdellateg nmﬁylam{rm;ttﬁoltampir?es of
| ro | ude, but .a m.t.e .
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ed ar o

ARk RtrRstaF oA P SRy e (6P, Bleste
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3B SHEE el PRI RRTR ol B AR by PP Bt
Nomhétniting@xample’s of sditabke salveataincade,dout are not limited to water,
methanol, ethanol, énd acetic acid. Preferably the solvent used is a pharmaceutically
acceptable solvent. Non-limiting examples of suitable pharmaceutically acceptable
solvents include water, ethanol, and acetic acid. Most preferably the solvent used is
water.

As used herein, the term “physiologically functional derivative” refers to any
pharmaceutically acceptable derivative of a compound of the present invention that,

upon administration to a mammal, is capable of providing (directly or indirectly) a

compound of the present invention or an active metabolite thereof. Such derivatives,
for example, esters and amides, will be clear to those skilled in the art, without undue
experimentation. Reference may be made to the teaching of Burger’s Medicinal
Chemistry And Drug Discovery, 5" Edition, Vol 1: Principles and Practice, which is
incorporated herein by reference to the extent that it teaches physiologically
functional derivatives.
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may crystallize in nore than one form a
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$efé)${58 [J.Hgngk g n{Jlrr}b'er gfo fjaxtg%r. &holr%&nargglg?{hglalgg a%gr\}ve?g%? ch)F th%san?mal,
the precise condition requiring treatment and its severity, the nature of the
formulation, and the route of administration are all factors to be considered. The
therapeutically effective amount ultimately should be at the discretion of the attendant
physician or veterinarian. For example, an effective amount of a compound of
formula (1) for the treatment of humans suffering from osteoporosis, generally, should
be in the range of 0.1 to 100 mg/kg body weight of recipient (mammal) per day.

More usually the effective amount should be in the range of 1 to 10 mg/kg body
weight per day. Thus, for a 70 kg adult mammal the actual amount per day would
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to changes in tenperature, pressure, or both.
Pol ynmor phi sm can al so result fromvariations in the

w@eoosoed2bo zat i on process. Pol ynorphs can be  PCT/US2004/024308

di stingui shed by various physical characteristics

known in the art such as x- ra¥ diffraction patterns,
solubility, and nelting poin€l Certain of the

conmpounds descri bed herein contain one or nore chiral
centers, or_mmy otherw se be capabl e of existing as
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EORIIrESTRNE pAtine NPlefiiredBNitR8RGE fofmalatishsaste itidsetontaining a
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galydase isHRHgER asherdabeve Brites Bbﬂé?fépr%ﬁ'ai% frectian thereof, of

bh befid ingradichRT Kich, pHaFmatelfical §erhiuilatiohs Hil detrepared by any of
cansyl ate, carbonate, chloride, clavulanate, citrate,

HTWE“I“SQ?]WS“ krgwn 'Qd%? B'P%rma&l?gyl ate, estolate,

esyl abfarnhabdBtic ﬁarmGIausmpﬁ\ay Be aghpted mtaamlrg!;tkat@m%ny
gl ycol | yl arsani | at e, | resorci nat e,

AUOBEABPIS. oH GBI PEAR BE IRJHIDS PHEGMOT R agua). Fectal

'nQ§BI d@p.cbﬁﬁfcrmumgaiuecall Ablid§uRd of PerisaBIngIRLEginlIaen @traateral
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sRtipiediiHt e, sodium stearate, subacetate, SUCCI nat e,
sulfate, tannate, tartrate, teocl at t 0S

tri et Rhaunereutica forpulalionsadanierhior arafadmin rat'%n @ay pe.

gés@hteaaistoﬁscrdteluﬁks Ach RUaphliles BR@BMtY; alvlists or granules;
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for oral administration in the form of a tablet or capsule, the active drug component
can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water, and the like. Generally, powders are prepared by
comminuting the compound to a suitable fine size and mixing with an appropriate
pharmaceutical carrier such as an edible carbohydrate, as, for example, starch or
mannitol. Flavorings, preservatives, dispersing agents, and coloring agents can also
be present.

Capsules are made by preparing a powder, liquid, or suspension mixture and

encapsulating with gelatin or some other appropriate shell material. Glidants and
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As used herein, the term"solvate" refers to a conpl ex
of variable stoichionetry formed by a solute (in this

w0 noeniazen, a conpound of Formula | lor a salt BPET/US2004/024308

physi ol ogi cal ly functional derivative thereof) and a
sol vent. Such solvents, for e purpose of the

i nvention, should not interf€e with the biol ogical
activity of the solute. Non-limting exarrples of
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er erenc

b
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Séadfludrh aEetatB; spdias chlutid®r sk the dike. ViDisinkegratoisriocuge mitheat
(i) Sreb ol Geiube, aaer Sehlie atano e 30 e,

Thlﬂietsareﬁormﬁh‘a&m forexampllenby pna!pamg 4 pawderniniute, gfaralating or
nt_that wll

BrBegiadBr e AR pRERkl G il abily Bypower
iiture|may behpreparet! ibgtmiking itres caynonag hduitabig comnetuted, ayithiey
BB SR B RNy L O BE L b o
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AR, R s oo R re b RhaTE Bhon 858 gl @mpgy saignaor
albrchbr;afohexgbntsmudaasl eentenitx, kaalir, bedlcadtlan'qfhoadlvaatecﬁhe powder
Rt ot B2 L G o B B8 L. g
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HOBEAPRY b SR DB TB W Bl Bur RS rvon e
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grd@{my@é%tﬁﬁng ngﬂ{eg ﬁ%grae\évgr(w:th cklr(ic‘;rjl ko the qgnlét fgrl?'ﬁl dies B{} Freans of
the addition of stearic acid, a stearate salt, talc or mineral oil. The lubricated mixture
is then compressed into tablets. The compounds of the present invention can also
be combined with a free flowing inert carrier and compressed into tablets directly
without going through the granulating or slugging steps. A clear or opaque protective
coating consisting of a sealing coat of shellac, a coating of sugar or polymeric
material, and a polish coating of wax can be provided. Dyestuffs can be added to
these coatings to distinguish different unit dosages.

Oral fluids such as solutions, syrups, and elixirs can be prepared in dosage
unit form so that a given quantity contains a predetermined amount of the compound.
Syrups can be prepared, for example, by dissolving the compound in a suitably
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presented as a pharmaceutical conposition.
Accordingly, the invention further provides

w@basoexeut i cal conpositions that include effeptT/U82004/024308

anmounts of conpounds of the fornmula (1) and salts,
sol vat es, and physi ol ogi cal functional derivatives
t hereof, and one or nore pha%%aceutical“ accept abl e
carriers, diluents, or excipients. The conmpounds of
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adm ni stration iare all factors to be &EFSI dered. The
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ari an. ef
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pshidyaleitrylates, and cross-linked or amphipathic block copolymers of hydrogels.
Pharmaceutical formulations adapted for transdermal administration may be
presented as discrete patchés intended to remain in intimate contact with the
epidermis of the recipient for a prolonged period of time. For example, the active
ingredient may be delivered from the patch by iontophoresis as generally described
in Pharmaceutical Research, 3(6), 318 (1986), incorporated herein by reference as
related to such delivery systems.
Pharmaceutical formulations adapted for topical administration may be

formulated as ointments, creams, suspensions, lotions, powders, solutions, pastes,

gels, sprays, aerosols, or oils.
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Phar maceutical fornulations may be presented in unit
dose forns containing a predeterm ned anount of active

w0 ngyseizent per unit dose. Such a unit may conP@EI/I$2088024308

a non-limting exanple, 0.5ng to 1g of a conpound of

the formula (1), depending on the condition being

treated, the route of adn1n|%*ra1|on and t he age,

meight,.and condition of the patient. Preferred unit

dosagg fornulatiﬁns are those con{alnlng a dajlg dose
) (o mo

or suborderaimenis ohie&yR of BHEECXIBEAL tiggues forgxample mouth and
ng@@fdrmhﬁtléﬁs?ﬁéy l@@ faﬁﬂ%ﬁ%@{a topEatafhtméht Yecreava! wheem
uc arnaceuti ca ormul atl on re ar
L G R A L e N A
;Eﬁ}amm@czﬁ: utwt/acta _miseibleLdiRtviedn Basféiy,ixlféﬂwa’mdflpttﬁfé af;tNe mgredlent may
nistrati on y appro lalte route or
B oAUl o cheart it o Bl P s T PSR AT oter b Lase.
ltnnéraiagemtmpl foerhulbfidie! aud.ptw fbluﬁﬁla{il ,admitibtrat@us ko e eye include
ransaer a arent er N
ST HBgk thf AEbd ndretieal & dapiad ordibepied A% sutable
cartieradsgetrily an @dhébus&d)ﬁbnf mﬁatudnaﬁemﬁal farmyulémafns r2gapted dor
n r 0 ar or
@bicaHa B raondt HgmpHinddulbrsioe S pllEskand flouthwashes.

| ngr edlhariacwdtical ﬂ)hﬁuléﬂdrfslaﬂab&h for naR¥CadMhiARtraton, where the

Phar rraceu cal rmul ation ?‘daﬁt ed for or a} .
CRINF"H? §tSP CCE?ésepP%‘% 2ying & Raride Sz fqn FraTPle jr fhe
&Pge apwswmroﬁsabtr@ owdep wtkrInginiSteredl iamlwé BRINNSOh Whichrspuff is

suspensi ans, ch. wit ueoys or n- aqueous
ﬁaFafb.'& B e aiibaRan i aich AT BESH e tade s dabaner ating
BoWdes ihelisciase uwtbeme hdse0i SuitableYoehugdtiohs wbesein fhercarrier is a

f.or oral adm nistration IE t he

f
(e B S &S A iBab e 8 o Ths Lot deshide. Shvedus or ol
SaNiEtvng &l thai dcivelingsdignt. non-toxi ¢ phar maceut i cal
PR B 80P RGBS
fne paticie dusts bgrﬁiﬁﬂﬁ w8y Be généiﬂ&dltiya'béa:hsfdf :vericﬁjszt?pes of
an Xing With, ria ar.m ical carrier
CRtere, S5 iEd R1a50lRy B SHIEerS o8 IR A1 o,
st ar chharmacauititat fotmulblichsadap@e forreetabadainistation may be
di Sg@%@ agents and coloring agents can al so be

Keg s 4 @S 8RAMEy preparing a powder,
i qui F.Iharﬁ’facétutB:BBhﬁhmatldﬁsﬁdabeddﬂd/a@ﬁﬁamuinwtmﬁ@\ ial be
%(ee atin or sone her ro te sgq%ltﬂrrater

d

SETRY &5 RRSRAUER r&ﬂ?%s A1 38 RASHSa 9 P W talc,

fopguiatorism st earate, cal cium stearate or solid

ItO gl{aygéﬁ%l B0 Lét&?gﬁrm%lgﬁ ions a%a%fje%“?gr ;ga?enter%l zggimltnvsrtr%tlon mclruge

aqueous and non-aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats, and solutes that render the formulation isotonic with the blood
of the intended recipient; and aqueous and non-aqueous sterile suspensions which
may include suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for exampie sealed ampules and
vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the
addition of the sterile liquid carrier, for example water for injections, immediately prior
to use. Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules, and tablets.
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di sintegrating or solubilizing agent such as
agar -agar, cal cium carbonate or sodi um carbonate can

wab®e/nm2@dded to i nprove the availability of PdEUS2004/024308

medi canment when the capsule is ingested. Moreover,

when desired or necessary, suitable binders,

| ubricants, disintegrating a%\l‘snts, and col ori ng agents

can al so be incorporated into the m xture. Exanples of
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€ combination may be administered separately 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.

The compounds of the present invention and their salts, solvates, and
physiologically functional derivatives thereof, may be employed alone or in
combination with other therapeutic agents for the treatment of the conditions herein
described. For example, regarding the use of the compounds of the present
invention in the prevention of reduced bone mass, density, or growth, combination

may be had with other anabolic or osteoporosis therapeutic agents. As one example,
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these coatings to distinguish different unit dosages.
Oral fluids such as solutions, syrups, and elixirs can

wheoopoepar ed i n dosage unit formso that a gi VBOT/US2004/024308

quantity contains a predeterm ned anmount of the
conmpound. Syrups can be prepgred, for exanple, by

di ssol ving the conpound in a<suitabl yflavored aqueous
solution, while elixirs are prepared through the use
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ﬁifesérﬁtnmdn&or( =n|):lua:cm@ s&?& ts@lvlafe@l ls!r_f:ﬁI'tstts|_,olo@|l'vé{h,|/q functional derivatives

e IR I AT

ésncontantiydinag1) eauhrtargzrpaantrmcahh@n ccbrhﬁosnmmnunaingbbmc ul es

SRt LSS e PR uB Lo dPR B5s FAL Lekglipiphe of the
a@hwmfds adternathadiy tiee gomhbyivation! gy Hie)hdrdmlwerécﬂ’%baratmynﬂl

O BB WY S BT AP AL 8545 e otner
Qédo)h&fohyice Ne’si t$ap|® bgchg@nﬁladaudﬁswattoutm@ e tlbsepialtinieg eryremote
%SI dues. Furthernore, the conpounds may be coupled to
W ¥M%ss of biodegradabl e pol ymers useful in achieving

cont rAd |h<§tdd Totleqratentiaf adalitidhaigistdoporasisangteentujent latatbcme
Bilo BEMTRT IR0, BP0 BB SRBr NP G R Y s BS N e
gxmhyasytmmamhgnlaati@s;ty ami any grsstek thakeldbserthampdn pabdhieved with
ant| resorp?ee aé{é“?s Inosfo garsgg 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 hormone, bisphosphonates, estrogen, testosterone,
SERMs, progesterone receptor agonists, and/or with other modulators of nuclear

hormone receptors.
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Phar maceuti cal fornmul ati ons adapted for transder nal
adm ni stration may be presented as discrete patches

wo pdosiooeod to renmin in intimate contact with tPeT/US2004/024308

epiderm s of the recipient for a prol onged period of
time. For exanple, the activ$ i ngredi ent may be
delivered fromthe patch by fontophoresis as generally
descri bed in Pharmaceuti cal Research, 3(6), 318

1986), incorporated herein b reference as rel at ed
Soch s $60 n§§9{ {ipresonk IvaRioD TR4RE Fasicia 1 Feient of a

veftieBl sfdiidorders aRd eadmnaﬁmanus@g Qldhplhermmpbands%frfﬂé piesdnt
as oj ntne tS cr.eans S'_E‘ﬁqil ons

@¥eilion iy beeetis comBingtorbyiing yandty PEUbELuingl dherapeuic

adientd (EUGISN e ttetaenemer gropwbm ofthoeé dRbrdersoemditibas. Non-
or nul at.I.ons

eX; | e ut h t he be o .
(TR eeries, ReF camoBaHeRa U oS PL AERTLHith ant-diabeti
agunta) ladti-@8tebporasis @gBhtePariti-obdiy agdrits; antinglaath4ibty ageyts, anti-
be Ioed h eit ar ffInICO

Y Bgenic anlisleprasaig a4 BRer 0 Faents, ny-platsiet agents, anti-

tamcltmwtmlang madhmatytmsragerhe o‘af:tfm@IVd(ﬁdiesmrﬁ)leste&almr\Npkihommg
ol | -1 n-wat

ezt duBeleioeaione FRFPIEF 2017900 ap R PhaT eTiges inibtors, kinase
mdmmsﬂhymcj itsetics, driz@oky fyents; h/malethamed,rc@gamv@ Sisetcﬁr

Arapiss Bogaipy lsprdet Mscasfes sl iy Shind HeBes, contaciptives,
Bh@tbﬁﬁ@gelrﬁts cadiafio thelaply| amtbpraiiferitied afents tamll antiltumor agents.
BEELPPLIAS ot Aok B inea i
iﬁmnmﬂaatwpumnadammbs‘amlnaaeﬂb teigiptarides Nataiming, mieale,

the carrier .is ﬁ i ncl u%?}fﬁ coarse powder having

e

‘é’eﬁ%ﬁet ploig agi il é’i&?&ﬂzé!mie range 20 to 500

m cr OAS asgdue opmélﬂ)eéseh8|n9é*ﬁbnll§ﬁ1@r&d of thetdoenpBaNALof tha present
' yhal at i.on

whi ¢h f

e iAo tradteient Bkrohdas 8t YR oSS imtiyping, but o
pristito, dstéshoedsis ®ore démﬁei’a}lzam&mdﬁhﬂth@bdeeentlon of reduced

f or mul ati,ons, where rier

G P Sk Paer oo, aeea s Aegpierelion ol R ragfire repair and
heutihy ceccalgrition of healiag lin pirt véplasesnent, pefiedatalidisease,
AR o SR AR B o B BB s
chuséle wasting, fesmaimtenahceranyd émegeeraemt(ﬂduksylemngthm‘nd function,
B B s 2531 B 6 LB SRR FE SRS
$yoidnarhe tcheomic mdalplacdcutefatigee syidrarde) avcsleratioh ohwosyd bealing,
r'%ann% enralltnce:e 0 ss’enssggqgr?ctltogrchromg [lver d|seastS 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,
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Pharmaceutical fornulations adapted for vagi nal
adm ni stration may be presented as pessaries, tanpons,

weemans22@el s, pastes, foans, or spray fornul aP@DOS2004/024308

Phar maceutical fornul ati ons adapted for parenteral
admi ni stration include aqueoys and non-aqueous sterile
i njection solutions which may contai n anti-oxi dants,
buffers, bacteriostats, and solutes that render thg

t intended .
SR8, 1 ARt a0, LT oo
%@@@mi @ﬁ%ouﬁnﬁ%‘?n irritapilityn siresse reﬂusgrbmntagelaggmasd lndself-

Eﬁé&helmprr‘&/eﬂ%%ﬁcqgﬁnl@e FaHCH %%\Hgﬁgtngg% [po?ycggtg n‘g‘f%t@?d

In unit-dose or dose codn ners
s\glrarae. sepoieeastian areﬁp@hwsnaan@rrmytrwesyedromd contrageption,

ut@ﬁﬁéﬁbr@fd' cﬁé@a@%yé?ﬁir&ldoﬁﬁmcﬁmmugé el ?I%Well"ét@g \942;' nal

the addition car
HYBPES, Brufits.clyspareuniaj cty@un@ri@quemhmdame uginauy itract ibfections,

Mﬁférch@gs?émeﬁﬂap ﬁgb@nbl&‘érﬁﬁt %&;bhﬁfgl V%écﬂ%? d%@gse Lestenosis,

suspensit ons roms
\FASABRASEY Vaé%ﬂ?"tvbﬁﬂl Qﬂr@glerﬁuad@immune tespomes; Aghemeeamsease

Wetdlé‘éﬁs@ré@fnd@ﬁfahﬁﬁ‘ﬁ%n%%ﬁato‘id?ﬂﬁr% E&Ht@@%ls%gge

i ncl ude ot her 'agents conventi ona hav
?@@a{semorqpﬁéuwp@lw virgt hapiatitis, dwbereulepiss psoriasis, Emyotrophlc

BRI R roshO SR NG Faihhid td%?‘le‘ﬁq% Qfeuﬂ{o%g r?r%gﬁcﬂ'*, %Hﬁ"@ baﬂrq

may i ncludé flavoring agént e co
dsEeBathes v BaReRAYSA Ppﬁféietnogalll&aédlS@dBKﬁavwmcmchymptoms

@By&h@i %WL{R%# Ly golflé*l I%‘Frbbﬁyn AtrofRE \/?:1’@5&%’ qgm%ﬁesre%?él dySRN R, for

npl o al one n conbi nat |
Q"rﬁ@f‘%lp@d'?iﬁe fagféﬁﬂ@amntpﬁbynqaemualaﬁswm sawuel arbesa

d'l@dr&érn fd# @rﬁféésﬁ%‘jthe Fr@&u@r?ﬁﬁ Rl ‘?nter‘)é’tg P B@ggr% Qlghismus,

th erapy, nbi Nat 1 on t eopor os

stt@p&ﬁ@u?n@'%@@?ﬂ'ss BRH @ngﬁ@g@ﬁﬂat'meﬁmhb)salstOImmune
SSHRES A dsPindtbs HRRbISS, CEggs%tgﬂué Bpd gl?/meﬁ% s). myasthenia

i nvention thus conprise m hi 8 lon o0
BAES TBRYBIFAN ctﬁmag@rqucaemqmmcasmwm t, solvate, or

physialpagicaRltie f:é’rﬂ;%drﬁg BF tHSIrb et InVEntidheiE ?El’ie\lag GsEA0P

use of at | east one ot her ost eoporosis tre
gipenaane o ipfcepdiiialion wihbthesagents tim hedraatwentaf oratiopgusabor

ﬂd@ﬁnéﬂo‘b%ﬁé‘él disBMRR, 'vQ%ﬁ?HP%)}rnm?%Qeli ?&éﬂlﬂ oc‘rt\fuﬁfa'r %]glr%l

| east one conpound
%@P%taéropalp Vﬁﬁ’yélﬁofleﬁ‘@fecféﬁxl@l dvafwapﬁlczm hreagbedngat, idepressive

styhﬁ)ld?ﬁg ’dla%@fésaboﬂee@e?ﬁlngr%ﬁzé?lbn e%néﬂﬁé %Qﬁ’ﬁé?ﬁ 'aﬁ%/%r[ SRVERISh of

ent, for exanple, a bone
Q§ Bff-ﬁlf(s) of forrrula (1) and t he other

phar nineeishigoghds &Qﬁlb\(rﬁ/eﬁgﬁph(ﬁ be TRbeHy AR Srféthbs,
t oget her or separatel

including well-known standard synthetlc methods. lllustrative general synthetic
methods are set out below and then specific compounds of the invention are
prepared in the working Examples.

In all of the examples described below, protecting groups for sensitive or
reactive groups are employed where necessary in accordance with general principles
of synthetic chemistry. Protecting groups are manipulated according to standard
methods of organic synthesis (T. W. Green and P. G. M. Wuts (1991) Protecting
Groups in Organic Synthesis, John Wiley & Sons, incorporated by reference with
regard to protecting groups). These groups are removed at a convenient stage of the

compound synthesis using methods that are readily apparent to those skilled in the
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when adm ni stered separately, adm nistration nmay occur

si mul taneously or sequentially in any order. The
waemsniz20f the conpound(s) of fornula (1) andpeires2004/024308

ot her pharmaceutical  active agent (s) and the relative

timngs of adm nistration oé be selected in order to

achi eve the desired conbi ned% her apeutic effect. The

adm nistration in corrbl nation of a conpound of fornula

(1)_sal ts sol vat es, ysi ol o cal ly functiona]

3k TReRSIqAtign PB@‘P@%?seﬁnaF I’{‘Peﬂtaﬁé'f'e ions apd gEdeeRt their

G@eition shal b8 @ohdisteMatH AL lpﬁébabéﬂoadﬂb&hﬁélirﬂisldpfbrmula 0.
concaoni t an a uni tar) phar mac?ut i cal

compatiast Sk ortpitviBiechot b s iR Ota g sy aup gpmpgunds of
f@hﬁmarw; eNtdordhglg QR pRdskhingerftiah ihdutek 4l ipbesitse @teeéolédmers

unds. Al ternativel I nat 1
s anly Spcera Eopbpyds e BERAENS raARMa A s ek
\WREN b IcemboBd |s&t&§i‘éd as$a eMgiendrahtsraer, budrsihappé obiamedlby
uent i a

ot her (s). subse or Vi ersa Such se
oo B tholEtostar e o pibdyEt G hry eam e e
infeemedateottsischral dHremBtogRhic memeds aoareamdwhhethe art.

alts, so|lvates, an h, |oI caII functi.on
Sl P ke ThatsraBret S isRedils B a taniabetanalay be effected
18,0aHyi Suhble lﬁ;émddﬁkrﬁidhﬂh tﬁd@t aﬁééltfd)rt‘exa@‘fpld $térgbcﬁ[<:ahﬁstly of

reat nt of t reln ri or

Sigani omnagds BY FoC s I yenr o (o e e e
mrm;; TR0aNtincofpdratet by reneeeme_ twithrre@drd n@dtlgmﬁh%ms_&y.h

mass enS|ty or g may be had wt
gquer anabol i c or oE%%EW%@?gL%%Quu c agents. As

eS| e, ost eopor osi s conbi nati on t her api es
accorAl ngedtHeréih ehepsy@at andsehvehtiohs\Weed th thBssproesgsesse

I cRITh L SbL o Ol Rlor 7R b0 s TP RS S Rhnpbiiy scientitc
|Mmr@lf@ge>©aidle/ thawmirh 4l v thedbméricaini CHemitw 1Seoikty dinike Yhienal

of Hiolhte st “BeBEG: 1GOENUL AR SRS ARViRF Yesd in he

é)damp}lﬁseﬁﬁﬁhrdugh@.ﬂﬁhé)ﬁpdcﬁicﬁwiﬁ the admi nistration of at
| east &n conpound of the present jnvention or a salt,
sol val 983 physi ol ogi cal |y f URS{TYRE ™ Yer i vati ve

t her elQ(hterg)nd at | east one ot hanL @lligitps)f osi s treat ment
agen Qr xarrpl e, an anti-bone [ esor ﬁtl on a% 1['}%,) The
compd{ntfpiey t&fsthe present i VRS ROUAS, ReF SRS DAY;
phar nagewolargal  active agent (smlvl(&ylhﬂnela@dm ni st ered

t oget her,or separately and, \A{ﬁ red
separ'ﬁ% {ﬂ‘i}'{z)'adm nistration nma QEZ taneousl y or
sequembll(ﬁiolegs) in any order. Thﬁn@nwmimle@ﬁ t he

d t t th | ati tim
of agﬁfﬂ'g’g%' t%’?‘%rﬁ h ﬁlgege(z)el 32 Hrﬁ?;nrgrge:rvfo :a{:nhing\s;e

t he degiaysxl El (electron impact);
min (minutes); TLC (thin layer chromatography);
mp (melting point); RP (reverse phase);
Tr (retention time); ‘ TFA (trifluoroacetic acid);
TEA (triethylamine); THF (tetrahydrofuran);

TFAA (trifluoroacetic anhydride); CD3;OD (deuterated methanol);
CDCl; (deuterated chloroform); DMSO (dimethylsulfoxide);
SiO, (silica); atm (atmosphere);

EtOAc (EtOAc); CHCI; (chloroform),
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conmbi ned therapeutic effect. The admnistration in
conbi nation of a conpound of the present invention

w0 nipscodi2eg salts, sol vates, or physiol ogi cal | yPCT/US2004/024308

functional derivatives thereof with other treatnent
agents may be in conbination by adm ni stration
concomtantly in: (1) a uni t3c9ry phar maceut i cal

conposi tion including both conpounds; or (2) separate

pharmaceut i cal conpgsitions each including one of the
conpdird8ydrashigieagidlel y, the AO@SFENALi on nay be

adm rIDMF?NWdMWt@FrﬁéMndbP a_speyesthiy@l nmanner wherein
ent i s adm nistered |rst and t he

ot horCHECH P GRbENTERsa, | SURFEUIOR o

adm ngtgethghi on may be cl ose i nehif@R-Butyl,emote in tine.
As noted, one potentl al additignal osteoporosis

treatM%Qt"( thanods a bone bui | diifd: Eihigsareang)yent .

Bone Mgsbﬁ(rﬁégn%g@ﬁt suifa); | ead (EIQaGW(‘afc@&ﬁ\ﬂﬁleL
paraneters t such as bone m neg density that

gr eat &CQa{BasS{yB CathoRatetan bel §Et§'t@§}'e‘€i‘ W’?W'O“de)
ant i -EERQI(BIOA®; agents. | n SonBOsRSAfon didkide)anabol i ¢

agent s n_increase trabecul ar_c tivit Iead| ng to
1 oat (0BG (Brladam pertashi v dFUORASHU RN her
pot en(oablyhf\@i-an6liibhesphiiali nat NS, i(sedivd eultahe)
conpo of t sent inve i ned ot her
conpdg'%gzsoéif”"t EédrE’P sent | nveﬁ“"gg CZJD BRIeXYR )1 ng
aglentmm (g@c?.whl'bduu)rmne secr elt ag@gHQ§od|@ﬁQ GYGE)R rmne
rel easi n act or anal o nea
| £s ) eirobivar dtleres ol TRBHG et BoabaREr s
ser OtMGi3f(aI5rrthUﬁt agefde s, sel e(UZHmztS(@)Ht(eietnyl pmsphmége
i nhi bj t ent t hat |nh|b|é (() tt)ost bn Qr its
rel ed¥d@h §°da“‘ Yase i nhi bi t'9P% (c3 ‘Bﬂrﬁ?rﬁ romide);
Ib nhi Eppt@ﬁﬁphéaylahbs;rmrtdqi tors, p@ulf(bdibb’e@i(lﬁiogigg?\sgne
i sp Q est test ost erone, ,

pr oge’g $(E>P6°3e t?'é%%?ﬂtr@ fgg&ﬂsgt"ge)i’a ?%?t h ot her
W?dUL(Wrw)éB mscsbt@meabramr mone ﬁBiﬂ_GfmUWII&thﬁ# cormounds
of t resent inventi treat
of o Narirsodm Gagoraeys and. CUAR (HERe HRmngDveTen:
t he cam@qund@n@j t he present i nvention may be used in
conbi gmsio(g g vari etgf of other suitable
t her '3 g, d@?ﬂ"é'%‘s’@??ﬁ PERIAEYr eat nent or
pr Ophthsl(ﬁquni cﬁrbﬁ)@&agdé;ﬁ@ﬁﬂhys%pectrmﬁétqt);t i ons.
Nonl |l|r‘%t$2@ | es incl ude cojrhi nations of the
pr es etV grf?? tiof MASSSRECIAMERY: i ¢ agent s,
ant i - ABCE@IAbSSHesic a’mtm‘e Chéthicalabsization),agent s,
anti-| HMDaS li t|t?rrr|)éls?t% hylsﬂyﬂpamlde)

Pd(Ph3P).Cl, (dichlorobis(triphenylphosphine)palladium(il));

EDC (N-(3-dimethylaminopropyl)-N'-ethyl-carbodimide;

dpppe (1,5-bis(diphenylphosphanyl)pentane;

DMACc (N,N-dimethylacetamide);

HPLC (high performance liquid chromatography);

tmeda (N,N,N',N',-tetramethylethylenediamine);

Pd,(dba); (dipalladiumtris(dibenzylidene acetone)).

Unless otherwise noted, reagents and solvents were obtained from

commercial suppliers and were used without further purification. Unless otherwise
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anxi ety agents, anti-depressants, anti-hypertensive
agents, anti-platelet agents, anti thronbotic and

wo booswoimbyti ¢ agents, cardiac gl ycosi des, chol pSL/Esmn4/024308
or lipid owering agents, mneralocorticoid receptor
ant agoni st s, phosphodiestergee i nhi bitors, kinase
inhibitors, thyroid mnetics, anabolic agents, vira
t herapi es, cognitive disorder therapies sIeeplng
dlsorder the i es, sexual nctio t her api

b Gl RACTRR Vigicon O 60 2 JBRTHPEIRAE BB of Harbgsgtures are

eg\%]gg?é@{.ﬁloqlglf(@ég??%g/@emw@ an? ;antl tunor agents.

i tiona e COo 0 sen

my. BETOBYRT TIPSR LY YR SETOTR Ao BN s
pRetiolfedqfdtels , Détetiin\eay éfflRtad By &>@Bbue to UM1igh{254 nm). Flash

264 e Smb RlrepTAuinT W ToERed YSpa S TEa Capo; Rgverss

pﬁﬁsaampgtetuaé aﬁd‘@waWti%éHﬂPLG Wé&ﬂpebrﬂﬂmfeﬂ using € 18I AN ¥nd
a. v f diso ers i ncl udi ng,

. | f t
gt Bl Sttt Wit B s Hr B s &
dem vwrﬁioua@bump afd @h@r@ctehﬁatl@hweue@ﬁnméd b duwalRmmm

it thrit at i
Brtpdar it PectbReny bt S g et hesh et
(MRRIS),"Ebmbustich (@lenﬁeﬁﬂélﬁém’ﬁ HRE, and ettty pdirk e@sr@pounds of
acce

rati toohre r growth, Paget's
sRreeLenubd Mt noRah eyl R B G odhr o he
mai nt1|ermnmepe¢1¢ wéreascraEndn VaridnINO\A-300 en\rgt/bruaxanVA-mo
function, frailty or age-rel ated functjon decllpe
AR, ) Cheshicel sis e SURPoAAn PaLs BB ARG N

CHUpNY Sondisnttara in BMitsl St heAk (192)€ SpIIAG PaRernS 86€JrieE %bb@r@nt
of wound heal i ng, mai ntenance of sensory fun

QIHRIGHES P aie QLGRS B4 (BI01efor (DS Hi cd5Ublst Shiaibied. t
(t*nb@gna(ctteﬁetoewmuttiﬁre@mpsry(bme i a, short bowel

rone, irritab bowel syndrone, |nflamm%&;xﬂ,bov\el
0l S kW, reegiian Bash WeAle WerRORIPEET 4P MEoRgPs icromass

ZANE NikdomaRs QuaBtraliisie! 88d RidretabskGOY |@ft@|ﬁ%ﬁl3ﬂrom Micromass
associated with cachexia or a ercortisol |

'tﬂ@ﬂmnHKSusg%a'tftﬁrré\tme%qt@ﬂg\F/’a%Séutea‘?hedt"g@A%Z%tonTAPCD or

EsRsHiatiodyEéinct i on, congestive heart failure, high
bl ood pressure, breast cancer, Wgnant t unor. ells

cont &ligh FgoHen aRes srRsyal data t)H%MSD [gCAges Migdyicromass

LoyTedrid Migkdriass GET thstriinadider , | ynphatl c, liver, kidney,
ut eri ne, pancr eas, endometri um cOl O

pr os tGambusien,analyses ware Bpripraed by Aﬂag%tﬂr%%b al@ag!“omss,

sy.hea, androgenic al opecia, anem a, hyperpilosity,
adengomas and neoPIaS|s of the

rost at e,
hy peralaTe Raeiivere feetienin peen SanliRpEUbs aastpreuncorrected.

syndripe®oledhiifierdlé efdience tlfel dd)ﬁ’fp&‘)unds as depicted i m the following
i nconti nence, art heroscl ero I'i bi do. enhanc

SRS HOLBHIMIT SERSodeBRINg OB SUSSayEnt chermistry and

functional group compatibility, the phenol groups of specific intermediates may need
to be protected using synthetic methods appreciated by those skilled in the art.

Scheme 1
General Route to Substituted Cycloalkylidene Diphenylethylenes
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synpt ons, nervousness, irritability, stress, reduced
mental energy and | ow sel festeem i nprovenent of

w@ogsiiazye function, endonetriosis, polycysti CPOWES3004/024308

syndrone, counteracting preeclanpsia, prenenstra
syndrone, contraception, utefjne fibroid disease,

and/ or aortic snooth nuscle [l proliferation,

vagi nal dryness, pruritis, dyspareunia, dysuria,
frequent urination, urinary tract infections,

hyper chol est erol em a, hyperli pi dermi 8y_peri pher al
vascul ar di s®ase, restenosis, vasosoégb vascular wal |
damage due, |nnune spon&ﬁ&pmAlzh- e sccrgease,
bone di seas aglng fIaﬁﬁEEEﬁﬁ,R; oAt ORI o
arthritis, r splrator .di sease, enp rra, reper fusi on
injury, V|ﬁhl hepatlt s, tubercul ogig, psoriasis,

amyot rophi c | ateral scler05|s stroke,mCNS traunma,
denent i a, FT@UT HEeeRRFAEI on, br east pai n,

dysnenorrhea, nenopausals, or postmenopausakocdigor ders,
vaso Synmpt Ons, Ur 0goRik
atrop at ORNKE A Ni N_g
dysf unct+=on—for—enhan crng

of ctive s di ey

di sor , forw@?ea& ng

of orgasys g¥nus, -GSt eqpenl a, endonetriosis,,,BPH

(beni gn prostatlc hypertrophy) aut oi nmune di seases,

Hashimoto's thyroiditis, SLE (system c |upus

mat osus) , rrya»&tcbefni a gravis, reperfusammﬂarmge

Fﬁsc yocar di um JFxRpar L cul '@Ex S Yide conpo

F 4r e\ bieki eVéllsousef ul , eit

al one or/T omsrngttTon w @ her—agents,™in the
' rsOT Loifenopausaf®or\ postenopgsat di sor
0r  Synpt oms, ur oge# tal or vul var vagi nal

at rophy, atrophic vagi nti s,wf emal e sexual HO

dysfunction, breast cancer, depressive synptons,

di abet es, bone dem neral i zati on, and the treatnent

and/ oTthsersemtédcnynﬁﬁetﬂcbkwmnesbmpoﬂﬁtﬁvmampmmdsareﬂ in three

b e ferenbed P SR L (e s el befue 08 Rioride 1 and

édlédl@ll pedviides bgaaz@;rrmlnose/ L. HedriFciedetCGrafis reactorsednditiohs, see

LR 4T Febblpr e ERIER 1, 195 VSR 98228 e

andSgse Sledesark (1864 ); | A\Qlap FokedeltCrafis g:hemm)/fwrley

nS|t|ve or ' S ,af.e~e
RiESrich N YaRk o Ao B Rrorfi g B &roanic
Transformations, VCH Publishers, New York, 1989, each herein incorporated by
reference with regard to such teaching. Deprotection of lll with aluminum chloride in
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refluxing benzene gives benzophenone (IV). McMurry coupling between
benzophenone IV and ketone V provides the cycloalkylidene diphenylethylene VI.
For McMurry reaction conditions, see Mukaiyama et al., Chem. Lett. (1973), 1041;
Lenoir, Synthesis, (1977), 553; Lenoir and Burghard, J. Chem. Res. (S) (1980), 396;
McMurry, Chem. Rev. (1989), 89, 1513-1524; McMurry, Acc. Chem. Res. (1983) 16,
405-511; and S. Gauthier et al., J. Org. Chem., (1996), 61, 3890-3893, each herein
incorporated by reference with regard to such teaching. Ketone V is either
commercially available or may be prepared by synthetic methods appreciated by
those skilled in the art.



of synthetic chem stry. Protecting groups are

mani pul ated according to standard net hods of organic
weynshexes (T. W Geen and P. G M Wits (1998QT/US2004/024308

Protecting Goups in Organic Synthesis, John Wley &

Sons, incorporated by referﬁgce with regard to

protecting groups). These grbups are renpbved at a

conveni ent stage of the conmpound synthesis using

t hads, t hat th kil l
henfiinéiinoin(d B 1Y spRaRiELbudeh Bk qucFor "
eré@:asltei wnen:laad; an ester, aasbrification will yidiethe caxexylic adid Viiaht

e const

te th t ti d f
S o A I L
Acfd VI sdredis®be boreserted it & SafboxaridpdXn d‘eeatrﬁerﬁta:f aoidqVI) with an

Accor e pre

5 g ihE et et S ade™ S AR ISR I o ¢

dizhloparnettandoprovidbe amiddi IXI d!umfnaavdyl,tadmw sambe vehverteliethe

o5 R oo By ieEe e MO ReRREMoh ST el FEike

cafdetdoi iﬁlmﬂe withczhuarhine Ito gﬁg aordde/Xn| Fonconversiomiticabexylic
: {
=Bita Mo eReResiLa FBno - A PRI JARe T oHalon VH

10 F!'ublisfﬂemememmrkmgsa starting material may be effected

oy sty SReFallEh SRS of bl Vi oS ¢ |

bEhzaphendhe rdlatélf ﬂo&mamp@ndd 1 inNvhidVithe enetiiadyl gggup is meta to the

PRERY 0D S hesRAR R P R AR B g atbe 00)
Abbrevi ations: As used here| n the synbol s and
conventions used in thes ocesses, schenes and

15 exanpl es are consi stent %ft‘?ﬁ"ﬁ se used in the
conGengral Roytestoi (ijéélkyiudemdllphanﬁetﬁylmeeomybd: Acidshand
Journal ofthe Anerican % n]gia\ Soci ety or the Journal
of Biological Chemstry. %ﬁ@ f’?%al ly, the follow ng
abbr evi ateiigpns may be used in the exawpl ege and

t hr oughout &ssp@ci fication: g (grarrs :

O ! ) ;
(milligrams)y{ | '?ters)cag’ggg‘ynfmllll|te -
(mcrollters (pounefs—pe%qu re inchj, M
(nol ar); ol ar); ® Hertz), Miz srtz);
nol (ol es) (mlli es) ;
o) Vi oO—R
HO
1. oxalyl chloride,
toluene, OMF
2. HNReRb
Ester Hydrolysis 1,4-dioxane
X ——
or
1. HNR#R®, EDC
DMAP, CH,Cl,

Acrylic acid X1 can be prepared in two steps from compound VI as illustrated
20 in Scheme 2. Heck coupling of VI with an acrylate ester (wherein R is a suitable
alkyl group (e.g. methyl, ethyl, tert-butyl) provides X. For reviews of the Heck
reaction, see Heck, Acc. Chem. Res. (1979), 12, 146—151; Heck, Pure Appl. Chem.
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RT (room tenperature); h (hours); d (days); El
(electron inpact); mn (mnutes); TLC (thin |ayer
w@ bosoeogr aphy) ; np (nmelting point); RP (revePGEUS2004/024308
phase); Tr (retention tinme); TFA (trifluoroacetic
acid); TEA (triethylam ne);,,JHF (tetrahydrofuran);

TFAA (trifluoroacetic anhy 4|de); CD3CD (deuterated

nmet hanol ); CDClI 3 (deuterated chloroform; DMSO
' ,sul f axidg):, SR ..(Sidi ;o re);
(1B B8O R Bt PR siphinad O SHRResRe
Acadienhic Prass,(Naeve Yyik) (19801 19-32 L/ Bathider tSighehnramdrdestk) J. Ov.
nmet ; B (Cesj r : (£tph ) ;
o ) 108 SHEER uoGRPARE Gl s, Mt
Brade,cStefanpbe Medjere) Arnvip SG4llddieyroatalyred SIdupbrigedf; OrgayTNalides
(acetonitrile), 0 [ r.k )~ Ti.Cl 4
to (RS T e ek sedtt MeHPC BRRa PR IRBI G Bedstighs g 1099)
993168, Ridlishdrd\(Mdy: V2 H( Yexldgdeinbir) Weathatne)Geriapy) gath diergjm
. h : : [)... 3 Ie= Q- 1,0 sphi :
nfrBiele lBleL e ctebt g Sigt ARG R ol oF X
provides acrptiet duikXket hane) ; Nal (sodi um i odi de); NaCH
(sodj 0 Xl eral ;—lﬁ ' i X EP(B
( sod?‘ ﬁ%ﬁ%%@%er o’ﬁg‘%meaf ;I gcﬂ“%ﬁ Ia %%WE E{’ E)S?rlgélgf‘;g\@
hyd&jeb@).& '@ H dshezeih desgibed pimay b prevaiNg! dcoodingrio the
[ ; | t rom.de).:. P ‘ . )
mBFoRE hese PRl SeeneR. | 2L &g SRereigy avaiable
brBohoPha B Mphengimethasdrer i phenyl phosphi ne) pal | adi um (O ) ;
(] Pr > i : D -
Na2 c@sg'@é@éﬁﬁ%@g‘{’%@n@ P-@)Op{h%hﬁ}kg\ﬂ%| gr{po'ﬁsyljeHaEQ& Hmluonne
(i.6 AR\ idiFrat trey biardenaribed) cati beepreparpd (bydoe wethmds slpscribed in
Schemes 1 and 2 by employing (4-bromophenyl)(4-fluorophenyl)methanone which
can be prepared by methods described in the literature (for example, Z. Vejdelek et
al., Collect. Czech. Chem. Commun., (1984), 49(11), 2649-2660, herein
incorporated by reference with regard to such teaching).

Alternative routes to preparing acrylic acid compounds illustrated by Xl in
Scheme 2 are described in Examples 28 and 29 below.

Acrylic acid XI can be converted to an amide as illustrated in Scheme 2.
Treatment of acrylic acid (XI) with an amine in the presence of a coupling agent such
as EDC and DMAP in dichloromethane provides amide XIl. Alternatively, acrylic acid
Xl can be converted to the acid chloride using oxaly! chloride and DMF in toluene
followed by treatment of the crude acid chloride with an amine to give amide Xlil. For
conversion of carboxylic acids to amides, see Larock, R. C., Comprehensive Organic
Transformations, VCH Publishers, New York, 1989.

Scheme 3
General Route to Cycloalkylidene Diphenylethylenes from Aryl Halide VI
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éi?"’éi‘f’ ..Detection was effegtgel by exposure to UV
ks Feash and flush &ofUfn Eer onpeeg-aphy
perf o ST ngeBinloireen.Gel  60—(Rever se rphase
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C18 Copwdwand &tetioni tri et eF gradiceros) wi tH R~
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S0 B 998 AR ek R R e

\Goietyxi rdspofindseasedesicrithesy imfchemewer e typically found to

h i1 , Q , [ ec .
on- vaEolcy REVAVE? A or oL P RESNE st e BEEEE suzui
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York, (1998), pp. 49-97, each herein incorporated by reference with regard to such
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teaching. Alternatively, Xlll can be prepared by Suzuki-coupling of boronic acid XV
with an aryl or heteroaryl halide. Boronic acid XV can be prepared by metal-halogen
exchange of VI using butyllithium followed by treatment of the resulting organolithium
with triisopropyl borate and subsequent hydrolysis. For reaction conditions, see X.
Deng et al., J. Org. Chem., (2002), 67(15), 5279-5283 and P. J. Hajduk et al., J.
Amer. Chem. Soc., (1997), 119(25), 5818-5827, each herein incorporated by
reference.

Metal-halogen exchange of VI using butyl lithium followed by treatment with
carbon dioxide or DMF provides benzoic acid XVI and benzaldehyde XVIi
respectively. For reaction conditions, see T. Mizuno et al., Tetrahedron, (1999),
55(31), 9455-9468; J. W. Lampe et al., J. Med. Chem., (2002), 45(12), 2624-2643,;
R. G. Leenders et al., Bioorg. Med. Chem. (1999), 7(8), 1597-1610; and A. Endo et
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ZQ, Mcromass ZMD, M cromass QuattroM cro, and
wotmsomese GCT i nstrunents from M cromass Lt d. PCT/US2004/024308

Al'tricham UK, using either Atnospheric Pressure

Chem cal lonization (APCI) or ESI lonization (ESI).

Hi gh resol uti on mass spectraPGdata (HRMVS) wer e

recorded with Mcromass LCT and M cronmass GCT

i nstrumengs. nbust | Qn y erforned b
AL e hoto 0. 1 FREDL S5 855E sBER heremgrarbargted by
R9elahgewere recorded in open capillary tubes and are
uncorrected. The bold n ral s referenc he N
corm o ATRESan G Hrerare MRMAD thme B e a1 dgsgred in
BEﬁerf\@ bl @dhﬂgdét@h@ RAL cailﬂlﬂjéecm\k/ék@d)h amgale @uenX vri]a Wadsworth-
emstry an unctiona roup c atibility, e
5 s eoiy (6o SaesvannEaicte FBEmRnSond Bauladh and
nrh@*nlag tdmdmuseﬁnm 34! Mtﬁmgwmr@lpo@ Reziced 9by), P5OR3253;
1dled i rt..Sche er te t
3o Moroee. B o) b G deRRA of GRe T &t Rt ooy Ry Byt ot al. .
CHefl Boc.Rdrkin TradsZ@001), 23R2+12R31210 e €t hernsinOnéorporatdd by
%I\/EOIAI R3, = ()—|htF a, Br, I, CN, -(CH CQ2Mwe
eESVAN BgardiogUeh t93¢RNIRT o reflux THF, EtOH R5 Rb
10  NaOH, SeeidaskiriRcoudling @nVRABitiFa prdpidtitd retar,\rdpiblateRiicohol or
(1nme§;1gl%)]a%e y eng(p%_\ﬁde% a%ﬁg{i\'coaq&%_'e %Q,n See Campbell, I. B. “The
Sonagashira Cu-Pd-catalyzed alkyne coupling reaction” in Organocopper Reagents,
Taylor, Richard J. K. ed., (1994), 217-35. Publisher: IRL Press, Oxford, UK; G. C.
Nwokogu et al., J. Org. Chem., (1994), 59(9), 2506-2510; and A. P. Kozikowski J.
15  Med. Chem. (2000), 43 (6), 12151222 and T. Eckert and J. Ipaktschi Synth.
Commun. (1998), 28, 327-336, each herein incorporated by reference with regard to
such teaching. Compound XIV can be further treated to prepare additional new
analogues. For example, when R = TMS, the TMS group can be removed to yield
the corresponding terminal acetylene (R = H). When R = ester, hyrolysis or reduction
20 affords the corresponding acid and alcohol respectively (see conditions described in
Scheme 1).

Scheme 4
General Synthesis of Cycloalkylidene Diphenylethylene Oxazole
25

@
(o]

Oxalyl chloride 1H-1,2,3-triazole

toluene, DMF K,CO,, sulfolane, 140 °

HO XIX HO xvii

The 2-substituted oxazole XVIIl is prepared in two steps from benzoic acid
XVI as described in Scheme 4. Treatment of XVI with oxalyl chloride gives acid
30 chloride XIX which is then treated with 1H-1,2,3-triazole in the presence of base to
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1 oxalyl chl opde, toluene, DVF 2 HNR R 1, 4-di oxane or

R7 1 HNR'R', EDC Rb DVMAP, CH2Cl 2 The substituted
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three steps as described in Schenme 1. Friedel-Crafts

acyl ation between acid chlori ?e I and anisole I

provi des benzophenone I11. FSf Friedel-Crafts reaction

conditions, see Friedel-Crafts and Rel ated Reacti ons,

Siiide REaPs SN FeRpclion condnieRElpading e TormalipR bt 31 Oxazole
foanithicr ¥in akinaty: aciat ahiciicde @n ©enzanade, ee Mur(désan) N. étrdll, J.

r , R Co ensj Organi c Transfornmation
o0t Bl aolio REFGATLY Semi Metrbor PR Hierehec it regard to
isoctotepoliing.ed by reference with regard to such
teaching. Deprotection of Il with alum num chloride

in refluxing benzene gives benzophenone (1V). McMirry
coupl i ng between benzophersohemeb and ket one V provi des

the, cycl Qal kyl i de I phenyl et byl ene . Fo Mur s

o SerbEa Soltipeie 8 EveloBRINe R GipnErdethylene syltiarisks ana
(1973), 1041; Lenoir, Syntramides (1977), 553; Lenoir
and Burghard, J. Chem Res. (S) (1980), 396; MMirry,
Chem Rev. (1989), 89, 1513- 1524; McMirry, Ace. Chem
Regs. (1983) 16p8405- 511; and S. ®authier et al’™ J.
Them , (1998X%" 61, 3890- 3893ach herei n Q
i nCek por at.es] by Y&f er enegcwixkdd regard_t o wsueh

t gachT hgeakeione YV I's ET&BE. conmerci(al Iy avar | af
/Q.. pr epar ed synt hetic net ho ppreci at ed
thgse skilled i@ the art. Further ekaboration of whe R3
subski tuent of Vixican be carri edxo@tsorlror exanpl &v®r=sorq
when R3 is an ester, saponificatP8fRGP1 vyield t{e®
carboxylic acid VII and treatnment with a reducing
agent such as®LAH yields the corRé)sppndi ng al cohdhne
VITI. Acid Vs mal SO be convertedxf'o a carbbxa
I X. Treaiaent of\gcid (VII) wth an-gm
pr &8encd®Bt »a cou iong—caﬁgépi—euchmas
di chl or offet hané& vi des”am de | X @ ernatively,
VIl can®b® converted to the

XXV XXVII (R = SO,Rd)
XXVINI (R = CORc)

. X
[/
i R7
(aprd
o]

XXIX (R = SO,Rd)
XXX (R = CORc)

HO H

Nitroaniline XX can be converted to a sulfonamide (XXIV) or amide (XXV) as
described in Scheme 5. Treatment of XX with a reducing agent such as sodium
dithionite provides aniline XXI. Acylation of XXI with a sulfonyl chloride or an acid
chloride provides sulfonamide XXIl or carboxamide XXIll respectively. McMurry
coupling of XXII or XXIll with ketone V as described in Scheme 1 provides XXIV or
XXV. Reductive alkylation of XXI by methods known to one skilled in the art gives
aniline XXVI which can then be treated as described above to give sulfonamide
XXVII or amide XXVIII. Treatment of XXVII or XXVIll with ketone V yields
sulfonamide XXIX or amide XXX.

Scheme 6
Synthesis of Oxyalkyl Substituted Cycloalkylidene Diphenylethylenes
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acid chloride using oxalyl chloride and DVF in tol uene
followed by treatnent of the crude acid chloride wth

w@amoanineo t o gi ve amde | X. For conversion of PCT/US2004/024308

carboxylic acids to am des, see Larock, R C,
Conpr ehensi ve Organi ¢ Transformati ons, VCH Publishers,
New York, 1989. Sinilarly, pieparation of anal ogues of

compounds VI - | X froma benzophenone related to
conpound 11l in which the methoxy group is neta to the
car bonyl group can be acgqnpl i,sfied using identi,gaf
‘Preoceunes (See Exanpl £4%68) . Sco enme 2 General Roupe to

Cycl oal |R41Iemoe Di phényket hyl en

Acryl ami das i BF. | ] Rb xied( OAC) 2, {TFA, [ &)

bat Rl RpO 0D 2 Bl osi de, R
VE 2° HNR''Rb Est er Hy#polysits~1, ¥'di*ox afg 7
1 HNR'Ri>, x&C RADVAP, CH2CI 2 Re/Acrylic acid Xl
be prepared in t tepse from Gomgund VI as XXXV
il ustrgtszeodw'r.mSch X"Heck coupling of with an
acryl at ec.estgia (Wl [

grylic Acids an

% ert-butyl) prowides X
revpews of the Hegk meaction, see Heck, Ace.
12, 146- 151; Heck, Pure Appl.
506...691% [F01; R F. Heck, Palla

P on t heses, r1

NC
XXXVI

R1 20vill

A variety of alkyl derivatives can be prepared in two or three steps via o-
alkylation of phenol XXXI as illustrated in Scheme 6. As described above,
compounds similar to XXXI can be prepared by McMurry coupling between an
appropriately substituted benzophenone and ketone V. For McMurry reaction
conditions, see references cited for Scheme 1 above. o-Alkylation of XXXI can be
accomplished in the presence of a suitable base and a haloester such as XXXII
(wherein R is a suitable alkyt group, e.g. methyl, ethyl, tert-butyl). Saponification of
the resulting ester XXXIII provides acid XXXIV. Conversion of ester XXXlll to the
alcohol XXXV can be effected by treatment with a reducing agent such as lithium
aluminum hydride (LAH). Similarly, phenol XXXI can be alkylated with a
haloacetonitrile XXXVI or haloalcohol XXXVII to yield compounds XXXVIIl and
XXXIX respectively. For examples of related phenol alkylation reactions see Rubin,
V. et al., Bioorganic & Med. Chem. (2001), 9, 1579-1586, herein incorporated by

reference with regard to such teaching.

EXAMPLES
The following specific examples are included as illustrations and are not to be
construed as limiting the scope of the present invention.
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Academ c Press, New York (1985), 179- 321, Bender,
Stakem and Heck, J. Org. Chem (1982), 47, 1278;

wepmsoen20 J. Organonet Chem (1983), 258, 101;p@nts2004/024308

Brase, Stefan; De Meijere, Armn. Palladiumcatal yzed
Coupl i ng of C)ganyl Hal i des to Al kenes - the Heck
Reaction, Metal-Catal yzed Cr3%s- Coupl i ng Reactions
(1998), 99- 166, Publisher: WIey-VCH Verl ag GrbH,
Wei nhei m  Ger many, each herein incorporated by

with regard to such teaching. Ester
hydgol ysis of X provides acrylic acid Xl . An anal ogue
wher gi n the phepplic hydroxyl group is replaced
B® “hydr og i.e RT is Has herein described) may be
i 0 the nethods described in Schenes
1 and 2 by end| oying comrercially avail able (4-
br onophenyl ) (prenyl ) net hanone. An anal ogue of Xl
wherein the p ol i ¢ hydroxyl group is replaced by
fluorine (i.e. Rl is F as herein described) can be
Steﬁpphr(é-(Brbmdpheank(ndﬁhyjexy)phem;i]r'nelthSnbaer(als) 1 and 2

Y BB PRV Y S5 AR L0 008 mo

and amsdilel(‘Eﬁ % §00. 14&3<m0pl1@5 &) in/6Hg@l, éiOOehL)aNaa adttet/AKCE (19.0 g,

aaE o T2 by SRR s vl pericd o a0 Miny B it sfiRG yager

higagén atg)ospiéree havesumngaelacﬂ.n inuxtpreewas alfogveddo ystm tmtween 5

Tealy PR MR, L R BRRNEY wab pollsd ST e 26% ayegye Ho
(500 nhlg), storeddot }ﬁjniro aad Iaymmera$epdadat&;t erteemhu_enuS_ahmms

T I.C n
o R ARSI EaRE) Ui Rl Bk e
itle Wlaturc()’mﬁ k), éripe (ﬁﬂOdBls) chied cma»gsm) ﬂmetedr axt careeptrated under
B BB SR SO bbb A P AL, 08 v
(30eMIHE CDOIE): & B 105 BIH),BcIIHdC HE=@.T Hie, 2HI),IV.66(sariH)eT. BD (d,J=

g v%egrpl de XIl. For conversion of carboxylic acids to
)see Larock, R C , Conprehensive Organic

Step & f(a:Broiriophenyl)y{@-hydn bky;ﬂi’ea:ymnlem?momug) 1989.

oute to clo | den
5 fistiod st LS S bRary e My yirrefigmetnangee (1/g7.06,
0.93 061 Rin td1Bekd @BO milbiwas-sldwly added AICBY32.0 gO0R2@MJIDNES eq) via a
;)rg'\ﬁder addition funnel under a nitrogen atmosphere at RT. The stirred reaction

mixture was heated at reflux for 5 h under a blanket of N,. The reaction mixture was
allowed to cool to RT and then poured into 10% aqueous HCI (1L). The reaction
mixture was transferred to a separatory funnel and the layers were separated. The
aqueous phase was extracted with EtOAc (4 x 250 mL). The combined organic layer
was washed with brine (2 x 100 mL), dried (Na,S0O,), and filtered. The filtrate was
concentrated under reduced pressure to afford 25.75 g (100%) of compound 2 as a
tan solid that was used in subsequent reactions without any further purification. 'H
NMR (300 MHz, DMSO-ds): 6 6.89 (d, J = 8.7 Hz, 2 H), 7.60 (d, J = 8.4 Hz, 2 H), 7.66
(d, J=8.7Hz, 2H), 7.74 (d, J = 8.4 Hz, 2 H), 10.48 (s, 1 H).

Step 3: 4-[(4-Bromophenyl)(cyclopentylidene)methyl]phenol (3)

To a stirred suspension of zinc powder (0.71 g, 10.9 mmoL) in anhydrous THF (15
mL) was slowly added, via syringe, TiCl, (0.58 mL, 1.0 g, 5.3 mmol) at RT under a
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R7 R7 3 HCl -78 Cto RT Ro R6 XVI (R = CO2H) XVI1 (R =
CHO HetHal or ArHal Pd(PPh3) Na CO3, DME, reflux (Hal

wWoe2005/018emr |) [Bf 11J | Het, Aryl) >=\, R4 Pd( PhGRYLHL024308

Cul K2CO3, THF, heat HetB(OH)2 or ArB(OH)2, R=H
Pd( PPh3 Na2CG3 R7(R—TI\/S -(CH2 nOH DVE, reflux
R6 R6 or -(CH2)nCOREt) R7 V PiO XI'V Cycl oal kyl i dene VI
is a versatile internediate that can be used to

prepare a variety of conpounds as described in Schene
ngrog@b apnesphers: e skired r%ﬁgtlgrp mlxtgﬁe was heated at reflux under a

nfi®eA @ﬁﬁdgph&‘éh‘é? > BU erb the rémixm &éétﬂloHﬁlﬂﬂreawéélgdded a
reacti on conditions provides Xl For react

| .
selytien ef (GMO@PPH%')&MGWXYEMF)ngiqn@a% PANeN 40§ ge1 47 mmol)
all kﬁgé_lé;%nté“one@'ég L, 0'036 &h&ﬁﬂnnﬁﬁ\in Te95 nﬁ_? and f&dtin

Suzuki anonetallic Chem 76,

CQB!VIUGQ @8-adgitigna 2, kThe 'NaCti'Q'i‘ Rituse was alowetie °°°| 20 room
téﬁ‘lﬁ&ﬁtu?@é'rﬁﬂ Wagr H@%ﬁ[) s%lﬁly aBb@f eThe Reacion mkflte ¥asMbn fitered

throughEé\j pad o%ehtg and the Cehte pad washed with EtOAc. The filtrate was
transferred to a separatory funnel and the organic layer was separated. The organic
phase was washed with brine, dried (MgSQ,), filtered, and the filtrate concentrated in
vacuo to give the crude product. The crude product was purified by flash
chromatography on silica gel with hexanes:EtOAc (100:0 to 60:40) to give 0.391 g
(81%) of compound 3 as a pale yellow solid. 'H NMR (400 MHz, DMSO-ds): & 1.59
(m, 4 H), 2.27 (m, 4 H), 6.66 (d, J=8.5Hz,2H),6.89 (d, /=84 Hz, 2H),7.04 (d, J
= 8.4 Hz, 2 H), 7.45 (d, J = 8.4 Hz, 2 H), 9.32 (s, 1 H). HRMS (El) Calcd for
CisH47BrO: 328.0463 (M™). Found: 328.0469.

Step 4: 1,1-Dimethylethyl (2E)-3-{4-[cyclopentylidene(4-hydroxyphenyl)methyl]
phenyl}-2-propenoate (4)

4-[(4-Bromophenyl)(cyclopentylidene)methyl]phenol (3) (0.351 g, 1.07 mmol), tert-
butyl acrylate (0.94 mL, 0.82 g, 6.4 mmol, 6 eq), Pd(OAc), (0.051 g, 0.23 mmol, 0.21
eq), EtsN (0.89 mL, 0.65 g, 6.4 mmol, 6 eq), P(o-tolyl); (0.139 g, 0.46 mmol, 0.43
eq), and anhydrous CH3;CN (16 mL) were combined in a round-bottomed flask and
the reaction mixture was heated overnight at 85 °C, with stirring, under a nitrogen
atmosphere. The reaction mixture was allowed to cool to room temperature and
transferred to a separatory funnel with the aid of EtOAc and water. The layers were
separated and the organic phase was washed with brine, dried over MgSO4, filtered,
and the filtrate was concentrated to give the crude product. The crude product was
purified by flash chromatography on silica gel with hexanes:EtOAc (100:0 to 50:50) to
give 0.30 g (74%) of compound 4 as a pale yellow solid. 'H NMR (400 MHz, DMSO-
ds) 8 1.45 (s, 9 H), 1.60 (m, 4 H), 2.30 (m, 4 H), 6.43 (d, J = 15.9 Hz, 1 H), 6.67 (d, J
=86 Hz,2H),6.90(d, /J=84Hz,2H),712(d, J=8.2Hz, 2H), 749 (d, J=15.9
Hz, 1 H), 7.58 (d, J = 8.3 Hz, 2 H), 9.32 (s, 1 H). HRMS (EI) Calcd for CzsH2O3:
376.2038 (M™). Found: 376.2046.

Step 5: (2E)-3-{4-[Cyclopentylidene(4-hydroxyphenyl)methyl]phenyl}-2-
propenoic acid (5)
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wbkdos/ocaeo be prepared by Suzuki

York, (1998), pp. 49- 97, each herein incorporated by
reference with regard to such teaching. Alternatively,
-coupl i ng of borPONUS2004/024308
acid XV with an aryl or heteroaryl halide. Boronic

acid XV can be prepared by t al - hal ogen exchange of

VI using butyllithiumfolloWwed by treatnent of the

resul ting organol ithiumwith trii sopropyl borate and

TR o0 e b eSS A BTGl
h%d;gxyggewl)mﬂpg%%} -2bropedoatéi@)r(0.26Mhe m74$m?ol) nl997),
) - , In 1N or
i iarar BeaLwsionE 0t kg ee B RR B wihspiring
unddr i MFOg‘eg|dtmv)@;§heba' Antesratt lyRing resictidn midure gvaﬁloahce‘iﬂrawd in
I ovi ae n enza e
vt BB el sl B ol Bl S IREmRLABS AN e Rojion
wé$ caicentratetl i hegioas glvé B2 tan3o(@ 1T he SeldwasHituBated with
cigfiybeingy ard st jg S a6 SgPIC agsf 55 A TS Sl e sold was
drﬁé&&&}nslgm&ﬁ\)ier \(Z)dg;QEm a‘t@ﬂ)gg Ediwbvér ‘EgdmReﬂicﬂd:ated that doleent
m
TR0 IR e ST disghaGn BIRhdneT BT D s
céﬁébnb?tgm Verds to bive aih rogt e al Waté ege?lwé@ﬁh methtSndﬂesmte tRe «
eNza can e 0 e 0 ale es r

QP AT ICEP e R R YRR B s BRe BB
Dizhrroraéthine WE§addedaeuh@gu/ar&kflcfyﬁalllﬂtms%md Néth. the aid of
a %éa%%g’ h£$u3M9 as\él?fjege}/&) :fr\gtgthe gglgd QCt {119&99(”“ oven
overhight at79T8-to §na4.0zgl (Eﬂ(")/o)lhf c&gbbur&t 5ata yelﬂow ﬂﬂelhm H NMR

.. Perkin Trans o .3112- 3121,

A0, ISkl Borat(rm RaPuOde 4 R £ (gt 45835, 1. 6.67
(, etaqtmm 2S9r@gcta€dw=ae acvwolle)gz o8 (d/ltJ dl\d|3'2h-|lﬁ|2m)0¥’t59:(@t.ﬁ=

ester ate _al co rine Sl ace en
15865 a8 B85 et +8 3 nd a2 (s TetHasampouhd Yes Sigiag
p&ﬂrtaﬁaanaw@s QURNIS & @Iy R CaJHS15D-£ 6P L20I(M 9 2 FblRd”

in Or anocopper Reagents, Taylor, Richard J. K ed.

4643318 217- 35. Publisher: IRL Press, Oxford, UK G
C. Nwokogu et al., J. Og. Chem, (1994), 59(9), 2506-
2510; A. P. Kozi kowski J. Med. Chem (2000), 43

E ,I - 1222 and T. Eckert and J. | paktschi Synth.

Conmun. (1998), 28, 327- 336, each herein incorporated
byoreference with regard to such teaching. Conpound
e further igeated to prepare additional new

Step 1: 4-[(4-Bromophenyl)(cyclohexylidene)methyl]phenol (6)

To a 3-neck round-bottomed flask were added zinc powder (1.96 g, 30 mmol)
followed by anhydrous THF (40 mL). To the stirred suspension was slowly added,
via syringe, TiCl, (1.6 mL, 2.77 g, 14.6 mmol) at room temperature. The reaction
mixture was heated at reflux with stirring under a nitrogen atmosphere for 2 h. To the

refluxing reaction mixture was added a solution of (4-bromophenyl)(4-
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anal ogues. For exanple, when R = TM5, the TMS group

can be renoved to yield the correspondi ng term nal
waewsyizepe (R = H). Wien R = ester, hyrolysis PET/US2004/024308

reduction affords the correspondi ng acid and al cohol

respectively (see conditions described in Schene 1).

Schene 4 CGeneral Synthesis 42 Cycl oal kyl i dene

Di phenyl et hyl ene Oxazol e HO2C Oxal yl chl ori de

1H1,2,3-t pazole R7 K2CQO3. sulfol ane, 140 R7

hv@noesmt‘@nylﬂmﬁhmove @) H{-Ra. K61 pEnelisngcsyeiphexanere (1.1 mL, 1.04

9216 Bbﬁrhbl‘) maﬁmya%ﬁé @étpahwrlotdram €40I0rh§)0 axrrféolst.lr@d trw;usﬁ Afdure

from benzoic acid descri bed

washeaiadrat reffuxyuprens PWOS%PWOSBHWSrde?eh Fhea) haihavas removed

aﬁB iy ie‘é@tle?ﬁ' nixtdré W&s 'aﬁow&ﬁfa) dobﬁt@tré&n\témberature To the react|on
H1,2,3-triazole presence of

"a&taﬁeowas Stoyviyjadded, waﬁeéé%‘t thfQ‘JB‘H%‘? py 6% qué'ﬁa%'ézq%s @ﬂéﬂL)

'I‘fh@fréé’dtlbﬁ mﬂnreana@m@zéﬁ Birdughn ®id &@ellwhrﬁftﬂ%bd Waa%@hed
| oride_or benzam de, see Mirug

“N}Bc?toéﬁe e fibigtroyas tiansfeyiedito %’SPP?rat‘Pféé f 'éf?r}?' Y"HQ Hlep'i‘jﬁ’ gf wafer

ahY EtOASBRAGR M:yérb Weeeggé;sérét@d SURd ofRARIPhaSe was eBBedwith
General Synthesis | oal kyl i dene phenyl et hyl ene

bgpe f%ﬁ’grﬂ"ﬁ%wggﬁeﬁ f!&ﬁﬁﬂ’egnq'\’(q‘g(ﬂ"r@ W85 CeprantratelufMaqyp to give
thé &rttid probigét. XPHe c}%gg})b&l& tied®) MashRhror&lGbhy on silica

gﬁx&{u{u gé;ggés ﬁg@@é@,oo& t%@&)d&jo @L@ ol Q}PS&SﬁB}\ompound 6 as an
off-white solid. '"H NMR (400 MHz, DMSO-dj): & 1.52 (m, 6 H), 2.12 (m, 4 H), 6.65
(d,J=84Hz,2H),6.82(d, J=84Hz, 2H),6.97 (d, J=83Hz,2H),744 (d, J=
8.3 Hz, 2 H), 9.32 (s, 1 H). HRMS (EI) Calcd for CygH19BrO: 342.0619 (M™). Found:
342.0627.

Step 2: 1,1-Dimethylethyl (2E)-3-{4-[cyclohexylidene(4-
hydroxyphenyl)methyl]phenyl}-2-propenoate (Z)'

To a round-bottomed flask were added 4-[(4-
bromophenyi)(cyclohexylidene)methyl]phenol (6) (0.465 g, 1.35 mmol), tert-butyl
acrylate (0.58 mL, 0.508 g, 3.96 mmol, 2.9 eq), Pd(OAc), (0.03 g, 0.134 mmol, 0.1
eq), triethylamine (0.54 mL, 0.39 g, 3.87 mmol, 2.9 eq), P(o-tolyl); (0.08 g, 0.26
mmol, 0.19 eq), and CH3;CN (6 mL). The reaction mixture was heated overnight at
75 °C with stirring under a nitrogen atmosphere. Thin layer chromatography
indicated the reaction was not complete. To the reaction mixture were added P(o-
tolyl); (0.087 g, 0.29 mmol, 0.21 eq), tert-butyl acrylate (0.58 mL, 0.51 g, 3.96 mmol,
2.9 eq), paladium Il acetate (0.033 g, 0.147 mmol), triethylamine (0.54 mL, 0.39 g,
3.87 mmol), and CH3CN (2 mL). The reaction mixture was heated at 75 °C with
stirring under a nitrogen atmosphere for three days. The reaction mixture was
allowed to cool to room temperature and transferred to a separatory funnel with the
aid of EtOAc and H,O. The layers were separated and the organic phase was
washed with brine. The organic solution was dried over MgSQ,, filtered, and the
filtrate was concentrated to give the crude product as an oil. The crude product was
purified by flash chromatography on silica gel with hexanes:EtOAc (100:0 to §0:50) to
give 0.40 g (76%) of compound 7 as a pale yellow solid. 'H NMR (400 MHz, DMSO-
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Ra Rb XXI X (R = SO2Rd) XXVI1 (R = SQ2Rd) XXX (R =
CORc) XXVIIlI (R = CORc) N troaniline XX can be

weonseiRed to a sul fonam de (XXIV) or am de (X>0M/US®04/024308

described in Schenme 5. Treatnment of XX with a reducing
agent such as sodiumdithionite provides aniline XXI.
Acyl ation of XXI with a sul f‘tﬁwyl chloride or an acid
chl ori de provides sul fonani de XXl or carboxam de

XXI'I'l respectively. McMurry coupling of XXII or XXIII
901 A {50 BEDV1.B2 (D6 E0i BTy A Kb 16ctblda 510 Has! KK\ (d, J

OB 5448V 2 bﬁ plsaga Ve ’8'4@% 7;2‘ PR 08f(a 9% sblnyfiéx\X#&tsk(Boym 15.9

to oné s dgl ves ani | ich can

MadHheé - SXrdal 28 1a|sIZ deldls r9+35e(§, hbdv Ehe sargple avas silated Rriptie E!
Q%Wsls HRAG(ER CHEd Jbll Sl ﬁ‘éﬁﬁ@é 2860 @yé\{' 'Fo%d W'dsbz

ket one 'V'yi el fonan d am de
33@9&1&2@ %M@wfldwérha@rom)@eﬂwﬁm@wllphenyl}-2-
é;\ggbgaiclg@ ne Di phenyl et hyl enesCSJCQJ, DMVF. 80 C HO
1 XXXI K2CO3, acetone, requx.[B []
Aeplutionobvi -stienylotin\@E)-3-4-criobexyligeneds-kydroxyphenyl)methyl]

;gwgnkl}( @%r&ﬁo‘é@’(_ﬁ&) y s &Rﬁé?ﬂwrﬁcﬂ‘) rFr \(?SHZ@TZ (LS @va%tc%eféd\frﬁ §n ice-

| ati on illustrated in Schene

wateqy Elaf‘ﬁéﬁﬂ%ﬁb%r awmmmowhm afo the cgidgoldion was élowly

RIRBAHRBreBteMEAb ([mEPUPhd RACRSH MR #s @F?rfﬂéd)i?rrthélfc‘éLvVater
substi tuted benzophenone and ketone V. For MMur

hail undesa Ritbpaan atasphese forfldt. eFhaweastian mixhire was S@'Pﬁ?r"r‘é’atfd to
GRoMR- cr&&é%rbéfu&fab %rboﬂé W&ru@é%r&ﬁrc%&@&@édlﬁlﬁﬂ OH}dz%d
resence of a suitable base and hal oester such

plution was concentrated to give a solid. The crude product was transferred toa
separatory funnel with the aid of CH,CI, and H,O. The organic phase was removed
and the aqueous phase that contained suspended solids was extracted twice with
CH.Cl.. The organic phase was removed and the aqueous suspension was filtered
with the aid of H,O. The filtered white solid was dissolved in CH,Cl, and MeOH and
the solution was filtered. The filtrate was concentrated and the resulting solid was
dried in a vacuum oven to give 135 mg (67%) of compound 8 as an off-white solid.
'H NMR (400 MHz, DMSO-ds): 8 1.52 (m, 6 H), 2.15 (m, 4 H), 6.44 (d, J = 15.9 Hz, 1
H), 6.66 (d, J=8.4 Hz, 2H),6.84 (d, J=8.4 Hz, 2 H),7.05(d, J= 8.0 Hz, 2 H), 7.52
(d, J=15.9 Hz, 1 H), 7.57 (d, J = 8.0 Hz, 2 H), 9.31 (s, 1 H), 12.31 (br s, 1 H). The
sample was silated prior to El analysis. HRMS (EI) Calcd for C,H3303Si,: 478.2360
(M*). Found: 478.2376.

Example 3 (11)

|

Step 1: 4-[(4-Bromophenyl)(cycloheptylidene)methyl]phenol (9)
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(wherein Ris a suitable al kyl group, e.g. nethyl,
ethyl, tert-butyl). Saponification of the resulting

we@2a0en12220K1 | | provides acid XXXIV. Conversi on pET/€S1084/024308

XXXI'I'l to the al cohol XXXV can be effected by
treatment with a reducing agent such as |ithium

al um num hydride (LAH). Si m44ar | y, phenol XXXl can be
al kyl ated with a hal oacetonitrile XXXVI or hal oal cohol
XXXVI'lT to yield conpounds XXXVIII and XXXI X

Tea puee- nogd SQU”‘Fk@P“‘@%%’Tﬂ@SéseQHfDPPQ With &magnstigstir bar, reflux

@Hnbahﬁrl ABbéreR fdn?ré‘hdf’t\ﬁ@ nifeBERinlets, vidls alded ZRicqivdan{13.0 g,
157 1586, herein

b falow by b h EP PG LD e Hsgirag shspension was
JI6AG BBy T?SP(I loErsL, HYE0 § Oidocol\mnﬁ)l)s,nae@ri‘ngé (manlwgor@ise

i ncluded a lustrations and are not_to cons ed
fyeing)niThe FRactio mbdygavastheatrd i refluxder 2 Ry d ﬁttheowﬂs%'%%fefcﬂon
ratktuPe m@@heéw!a)sb%n&meﬁ&wloaémhﬁdnwld el §.869Ne6.8 hmel) and (4-

Soarhas B Bioenem e haon B Biat e 3 S a5 e (200 mL)
Qevﬁ?f%lar@nn é ?I5e Eé@a}:tlcbrf‘m&kﬂﬁ%s%Q@dfﬁt}efm%naéd@ﬁltrébﬁ 3

ortion WI e
?iE\"?B'&erﬁf”'tQG“Fﬁ”ﬁﬁ?"e%h TF%O@%@BM%Q’GWH %‘?Wﬁtr%‘ﬁ@ﬂ mixture

WABIRNRAIE codiNe rdd?ﬁ ténﬁpemﬁufee alHel tAfkefotk ¥umdvistttofledeyveask
to stir between

S PR AT SRR TS 3t tes A0 LR Sy Hase o the
igagtionSrhixture ehllbwed b 10%aquebes KEEY @ 508119, FRE adaties mixture

The a ueous | ayer further extracte
yasttpred {roughat If- R asnein EIOR, The ate
wad ﬁéndf&% tma)sepbl‘dt@? f&rﬁ@@aﬁﬂ-fhedéye@ﬁwéi‘dae%ﬁ@@ted The organic

flltered nd concentrated u uced ure to
BltasgMFs 3RS 380' ¥ito PHpsqdrid 08854985 f\?te%?é* andjnertiirate peg.

ddﬂc%té@ iMathe drlidd grbdudl a8 aﬂbréﬁ‘ge all. Hhe cﬁucﬂﬁpr()ductﬂvas

pirtatbirufied xﬂus@r%ﬁ%ﬁﬁ@a@%x a0 A ekypiRsE T ERIAC 800 to

§5?$)th<§;|@ aﬁécblﬁlr S%Z%Qllwitivb9 lfht@rﬁted with hexanctashand filtered to give 6.3 g
rono en me 0oX e anone

&i%)@f @om@ow &{ﬁ an ﬁff L é%')@o théM#L &%@ 70s): 8 1.50

Gl dad), AlA @, (431’) @6@ (d. U 28,5782, 2 1), B. 8@% yh@@Hi’OZ’Hiﬁ'? .04 (d, J

adltlonfun under’ a nj trogen atnmosphere at R
s8i4ed H)egé‘ﬁl(énJmM'dFe? b - q%e(étbbl )at reflux for 5 h

Steges: 12 bhﬁ@llﬁeﬁetﬁiu (%._*_Er)-sf feyctatdptyliieRel4-Hydro ‘k? henyl)methyl]
allowed to co0 and t'hen poured into 10% aqueous
P@“Wh%‘?mmaﬁ%bl&ﬁl on mixture was transferred to a

$&BIFHIBottoEaBE NasiDfeleRidbaNg(4 vere separated. The
bromophenyl)(cycloheptylidene)methyllphenol (9) (4.0 g, 11.2 mmol), t-butyl acrylate
(7.2mL, 6.3 g, 49.2 mmol, 4.4 eq), Pd(OAc), (0.52 g, 2.3 mmol, 0.21 eq), EtsN (9.5
mL, 6.90 g, 68.2 mmol, 6.1 eq), P(o-tolyl); (1.3 g, 4.2 mmol, 0.38 eq), and CH3zCN
(100 mL). The reaction mixture was heated overnight at 75 °C with stirring under a
nitrogen atmosphere. The reaction mixture was allowed to cool to room temperature
and then transferred to a separatory funnel! with the aid of EtOAc and H,O. The
layers were separated, and the organic phase was washed with brine, dried
(MgSQ,), filtered, and the filtrate was concentrated to give the crude product as a
red-orange oil. The crude product was purified by flush chromatography on silica gel
with hexanes:EtOAc (9:1 to 4:1) to give 4.46 g (98%) of compound 10 as a yellow
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aqueous phase was extracted with EtOAc (4 x 250 ni).

The conbi ned organic | ayer was washed with brine (2 x
wdae@swoidp20 dri ed (Na2SO4), and filtered. The fiPeT/EE®04/024308

was concentrated under reduced pressure to afford

25.75 g (100% of conpound 2 _as a tan solid that was

used i n subsequent reacti ong¥i t hout any further

purlflcatlon 1H NMR (300 I\/Hz DI\/ISche) d 6 89 (d, J

7. 60
son@ {1 KR Gz Shisrp- 3 assgd F: 1.80 (5 i 2 1 44,

dzygme?ﬂHzm 665(dJ 8.4 Hz, 2H)690(dJ 84Hz 2He710(d
I OO

E % opent yl i den\%"e %z ]_?p ?
Jria Kz, |2r"r')e 4§d§ ndPétiaf B Ao! fdwieP-1( H)g9 2§d39 H).
smpla) (28)- mﬁemgﬁﬁeﬁég warom@ﬂae&iymwhﬂm ylp2-a

yringe, at RT under
F%TﬁP?'l‘?)‘ﬁ@ﬁ'da(-&bsphere The sti rred reaction mxture was

ﬂﬁéﬂ RE-wilter' @bledmikideesf ﬁ1ﬂlrﬁétﬁ59@tﬁyl€(QEP§-Wh g@loﬁ@;ﬁtyl?deﬁem-
To the refl uxi na reaction nxture was a

Ty PAR DSt TR A RDERelE HOHAAR e M) ek GHS (20

rﬁz))we{@slém aﬁded—trfﬂi@or‘@iﬁ_!i_él_t')&: @nﬁ(myﬂ)wrmﬂn@nﬁmdépa Aftrodbn
N

%'E‘HFFPW%%dA%‘Ff 3&&&%% [€5cten » fe“l"f?é f'l“%'i?&'t |T<5‘ﬁ f‘H?Bg?P&Pléd was
vaééh@mhtmzcg@ndtdheawgwb Q@@bﬁédﬂﬁ;ﬁ)uaﬂdﬂmtcﬁ/hl(elébhm The
S|0V\AM>/ added. The reaction m xture vvasthew“éllte‘( (g‘t
fitFate Weh CQ“?%'H atrd aRd the ENRYEE PEASCiwAs Rastigfly PuliiedRyMash n
drvéMgtogrbbRy f)h lsméa'rlga vvmscm{cnmé@Hr(ewb 0o 8:1 ﬁpgr/@b 9elow solid.
funnel and_t yer was separated

R Lo AU SRR Ane RUESIEh v fberegg Goffered sold

vidd driidad g.varaisdcbﬁd tidptat %bmpammcen(fss%?; dsih PEAG tim dofid. The
uct. was purified

the ¢ product . The crude pro _
%;O? |tr51§1nq§11|(|§J Bli’i‘h\ed’&?%we'i‘)tf?t% i vague,and theiimpure product was
dEARRY: fEIrméxa{nkQQne E&@A@ OTﬂ&éolfdcw&.l dﬂ%on g% hir@ & of

o cog gin? (18p ng@sa? E?Ieétara/_ﬁ;ohdz Tfl? t?tﬁ{ ylgjd lqj 11 yag@ 7(9109%%
ﬁwa@t@al"(ﬁta Q)r Bl thrée B&tchéb wereTofhpardtile. 'ﬂwé‘ﬁnalﬂw@ldde(té}i is hbreln
Wseﬂtﬁ-@\fBr they fVSt@F%QHdYM&i%MHZdW@%%&é 59!@ 53 H), 2221

(ﬁPu 63,3%044@959%69 : 65614, 8Ny, Qtrwbgow J 85Hz 2

'{l,}% ﬁ;ﬂ(}i Jg—cyd o %l ' ;n.?( mqygzr %X%)pg%r}y(ld)J 80sz 2 H), 9.28

{hg 1@2%“(‘%!3%911&4 urﬁMgl(egs%yﬂ :}ﬁe(mel t Pl R Plor é;’s)"uos

tertbut acrylate (0.94 m
M%H 6.94. heong: @7&206 H?@(%Ac) 2 (0.051 g, 0.23
nmmol, 0.21 eq), Et3N (0.89 m _, 0.65 g, 6.4 nmol, 6
eq), P(o-tolyl) 3 (0.139 g, 0.46 mmol, 0.43 eq), and
MM&E_D-BCN (16 m.) were combi ned in a
round- bottonmed fl ask and

I

Step 1: (2E)-3-{4-[Cyclohexylidene(4-hydroxyphenyl)methyl]phenyl}-2-
propenamide (12)
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the reaction m xture was heated overni ght at 85 0C,
With stirring, under a nitrogen atnosphere. The

WO eashinm m xture was allowed to cool to room PCT/US2004/024308

tenperature and transferred to a separatory funnel
with the aid of EtQAc and ter. The | ayers were
separated and the organi c phase was washed with brine,
dri ed over I\/gSO4 filtered, and the filtrate was

Tt SeHdop ey o SRRy iy S onprie
(gam 9 063 Imwapesmt@%e.ﬁﬁdﬂﬁhzaletr@dféle &Qmez @, cgememehoaow

cﬁ @?nfino%o ourba?éd %lg%l)g %Iél qu?%@'l_? ﬁ‘n% @_rr'zﬁloma (0 5M
21 aﬂdléiﬁneﬁ(ﬂ‘a mL604'3m|61dl) whsadded 9 sbitiod oHRE)-6-{67 (d, J

rgiendiasltcSoRSerbimey oy Birobat aca ¢t fhymdyo.52
ram8l) th pzidiné (B)mL)9 TBe réactiod rrh‘l)turéaHFﬁédssé(r’ég?é @ﬂgﬂérﬁpﬁature
t

l{%ﬁﬁ a §9{3)36T é&"&qsaﬁ%fﬁt(@’ ¢ ée A E? ﬂearwa'? Mwﬁéﬂ‘ﬂﬁ %ﬁ‘ﬁ?’”gﬂt?dpﬂ%d the
c{c’ﬂl%v)’dle‘{J pradud? e @aftitioned betwebn 'FQOafde(ﬂ-ﬁzC#wt’mé orgerliephase was

S(ngﬁa n of ﬁ}@% 88@2113@ F—Y(ld Z?]%{ ipliowed by brine. The organic phase was

digd rooérymbso;/lfntareti hand bditidie was porgeatraetieo Gide thdcrdde g,

0. 74 [) i,n _digch h nL | ow y .add .
ot D e PO s B RR RS gt Submpftirdord miRg B8Fwi

CHIO1LgeDHE ! 0m6 1110:¢0) tafdiver thd db_siretcfmommmrh@aolmi wasudried
S concent.r. to I N CcCuo 1.V a SO 1
e TRt 2 Elo g Rars i SuRatid A as f RPE R0t H
m:aqgm Matzedwitsm u?cm 5n$wggmt%1@ahe4 HAIB. ﬁpdd:c r fﬂ‘&l;z 1 H),
SOl | WwWas [tura W | e e | er e
S8 15 o &bzt F 85 b il Han 26he T e B 738 e hs.0
151 14), nas drJ 24d. m,?rzrmplztsoqaﬂ@m NROB3Ns at). we%mpound was

Jguever il A dieant o, Ehat ol 'ﬁq?ﬂﬂaﬂﬂ?osaﬁ%mhe

FRindi4ayp1@s concentrated in vacuo to give an oil. The
oil was dissolved in nethanol and the sol ution was
concentrated in vacuo under high vacuumat 60 OC to
EMansplas (@8) - Di chl oronet hane was added to the oil and
crystallization was induced with the aid of a spatul a.
Thesuspensi on was filtered and the solid was dried in

a vgcuum oven overnight at 70 OCto give 0.072 g (30%
iy CUBFO yv&H ow solid. 1H NVR (400 MHz,
[ﬁvsoc,ya) 4 H, 2230 (m 4 H, 6.44 (d, J
= 15.9 Hz o .67 (d, J =8.4 H, 2 H, 6.90 (d, J
= 8.4 Hz, 2 713(d J =8.2 Hz, 2 H, 7.53 (d, J
= 15.9 Hz, 7.57 (d, J =83 Hz, 2 H, 9.32 (s, 1
H). The conpQung was S|Iated

Step 1: (2E)-3-{4-[Cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}-2-
propenamide (13)

To a stirred suspension of (2E)-3-{4-[cycloheptylidene(4-
hydroxyphenyl)methyl]phenyl}-2-propenoic acid (11) (0.23 g, 0.66 mmol) in toluene
(6 mL) was slowly added oxalyl chloride (0.12 mL, 0.175 g, 1.38 mmol, 2.1 eq)
followed by DMF (2-3 drops) at room temperature under a nitrogen atmosphere. The
reaction mixture was stirred for 0.25 h. Dichloromethane (6 mL) was added to the
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prior to El analysis. HRMS (El) Calcd for C27H36Si 208:
464. 2203 (M+ ). Found: 464.2210. Exanple 2 (8) Step 1:

wdad2q0641Beonophenyl ) (cycl ohexyl i dene) met hyl | phepot/u§B)4/024308

To a 3-neck round-bottoned flask were added zinc
powder (1.96 g, 30 mmol) folJ.owed by anhydrous THF (40
m.). To the stirred suspension was slowy added, via
syringe Ticl4 (1.6 nmL, 2.77 g, 14.6 mmol) at room

RRelonaRHFS g S ioe FRSOM TN st ni B mpalanpiurs, fag glirec
athéorm edrhperatuge fop 2 ¢ lcnmyrbmbmea(oz\mmﬂ(oieﬂs g, 508 nima2.0kq)

RIS M90S s o
:mTDIThe réhcﬂmhyﬂiﬁmmdsebheé’mﬁtel{] i rveaéd 4tbllﬁéne)wasTdit&1ded to the
rr Was eat at r UuXx
a9 o8 MR B Ep oY B vy Rou iR gha
c&iltﬂldbhferé adddd amrmsmat(msevl was,4alidxanel(6tral ,commal, @3 eg)followed
Bf} THedesishanti es i Sl T B Pt e ture
l&ﬂer ?aamgen tatrmsplwtaree Tmeécntlohemetﬁr]d \ga@trgnhsfatr]wtas a):fepa{atory
ite rate
tee it 38 bR 6B ARG el e e it Ve Thetibsts
wertgepamntkdEindAne al‘g:hntdmxabawes driee beerddgB 4 fikkated, Tarel the filtrate

hed h b
R Lo e s
was glrified 1b9 dashi dﬂemptogcbmy .onHiliea gelwigh cchiluMeOha(sl 00:0 to 95:5)

Rl e ion il 2706 UBRr Vot shsh 8% o W o

copifoano d 3 Gsastaa ok, f HWIMRE 460 MHE, DMSONWE: § 433 (M8 H), 2.22

& %)C%%%@w?é i1, Bhs 5 siihe 2 ) 5.9 @ 1§13 5z 2

), 3.08 (bis, 12H 127d4a4 @ HZ, ZHB 7333'@,J21|5)9I92312HI,34 d, J=

i R LB 95 UL AR 28R R0 o,

343) tgsa{(fr { Fy t! vadsmay B4glegs( 4-

hydr oxyphenyl ) net hyl ] phenyl } - 2- propenoate (7) To a
round- bottoned fl ask were added 4-[ (4-
Bxamipresngl ) (cycl ohexyl i dene) et hyl ] phenol (6) (0.465
g, 1.35 mmol), terf-butyl acrylate (0.58 m _, 0.508 g,
3. 9@ mmol, 2.9 eq), Pd(OAc) 2 (0.03 g, 0.134 nmmol, 0.1
eq) trlethyl amne (.54 mM_, 0.39 g, 3.87 muvol, 2.9
Obs g, 0.26

Step 1: 4-[(4-Bromophenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]phenol
(19

To a stirred suspension of zinc powder (23.4 g, 0.36 mol) in THF (300 mL) was
slowly added TiCl, (20 mL, 0.18 mol) via a syringe at room temperature under a
nitrogen atmosphere. The reaction mixture was heated at reflux for 1 h. A solution
of (4-bromophenyl)(4-hydroxyphenyl)methanone (2) (10.0 g, 0.036 mol) and 3,3,5,5-
tetramethylcyclohexanone (16.7g, 0.108 mol) in THF (100 mL) was added to the
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mol, 0.19 eq), and CH3CN (6 nL). The reaction m xture
was heated overnight at 75 OC with stirring under a
wmedosogeeo at nosphere. Thin | ayer chromat ogr aphpCT/US2004/024308
i ndicated the reaction was not conplete. To the
reaction m xture were added P(otolyl) 3 (0.087 g, 0.29
mmol, 0.21 eq), terf-butyl ﬁ\%ryl ate (0.58 nL, 0.51 g,
3.96 nmol, 2.9 eq), paladi umII acetate (0 033 g
0. 147 mml) triethyl am ne
rARHery Mg’ Epsmc(@n rmstureﬂ?é TicBlad fLsais Wit Tigcnder a

nif8gére dindspiiere@6r M Aduithinl 2 hNThe RskRtioR miditire@R llowed to cool
at nrosphere for _three days.. The reaction m xture was

thIPP@\/@éEH‘PF@t%o Togthe regatian BhER ¥eg Peureddnte s aaveayst o
KECO£ER).at béaf:&b?ﬂﬂlxtuﬁé Was lnh@realtmo@gﬁh Eb@%f e8file Ha@theT;m

a ers were S arated an he organlc ase
WaE WRSBR YY ERTAL ol 56 g densien RS 8 PPRTaloBRRE 604 the

|afyé|lstw>érs @ep&afédt hﬁequhéélﬁt&\a%@Wa@@Wb&ﬁé(ﬁdd {vith BtO/AC (4 x
he crude product as . an oil. The cru hp? uct

21’5% MLy de symbingd Hfgéﬁﬁcd’i'?ﬁ?%yﬁ%m’ﬁ?h%w ngQIOO\mlﬁhd“ed
(N]H;S@PfﬁFtéib@%d(tll&QflIQafeQNé_s(bo'ﬁ@éntfﬁecgUrYdiarQedl&eﬁ teb8be tolgive

t%ﬁ%&o et %Sé @aégcﬁq;yel@%ll Qﬁ%’eﬁuct%ﬁ)rogucpq)waszogj &e({ flggh
cth‘ﬂbmaﬁ;gﬁ@prgﬁbn s]hca gl:»'ﬁw@h thanés E)OA@(ﬁﬁ) (I 1, 1 9 as a‘31 @uéﬂi‘( to 2

affgrd 19.460 (73%) pf coq_ugongwdqg asla W’\lte §oI517 t—ld\lMB (30%Myz$0%) 8
ol (s% At olgs %6#) 1 :ﬁga §, SANAlL% s IEBIEJCIQSQS@ 2m6) @6739 1l|'=|) 6.76

anal ysi s. cd for

(A J FREhE 2@27Q§@J3§954Z32 H), 755 (d, J= 6.0 Hz, 2'H), 741(d J—
8(4%31223214)4 rﬁmsl(eh@@!dd' féﬁ@g%awdﬁ@(mse(wl)) FBhY Bbohesy,

|} enoi c acid (8) A soal utlon of
Stepi2 Ol,:.t,lwt -@t{ﬂs[(4-hydroxyphenyl)(3 3,5,5-

t&?ﬁ.e@\ c[o@ﬂéﬁyﬁ&mym&@n?ﬁénzﬁydrmmmuk thyl ]
heny enoat e in CH2Cl 2
To@ fﬁvn‘; Db e oadea ORI ARB 5t | 1 od

téﬂﬂ&?@.&hﬁcyelohé%e@né)m@n&%%l ( _?(1@@%@bﬁb§rﬂbﬁtétm ab@fate

dtrifluoroacetic aci

(Mbtggﬁﬁ Aok Grcé'%(gwh?qusﬁh'ﬂﬁ@ﬁl'ééwgi(?a@'éfo gy 1.28

M1 eS ndiog), EXL.NOE . 6ahINIE PIBh8I) fid dmh<50T h). rﬂ@ééﬂr@a reaction
n1xture was Concentrated to |ve t he crude pro uct as

mixtyrg| was, hepigd t9r118eClipotil yn%@ Hiregss) ategsphererdhg eaghion

mikiGreSPAsdiloRBd Y6 8odt RSB tefHpRFhtird i \RerRdiffdd w.th EDe (200
crude product was transferred to a separ atory unnel

mi Rhe FRackpRImiUrepyse Horrancides ivAle wagEancentiied indess

réo%@é{ Brbsand tb ?P’«e%ﬂ!&%&m ashe &Jmaé r@é'aﬂb.ahmdresﬁ PngNglss
solids was exfracted twice wth Cl 2. The organic

dijed withELOAe HS\QéHL)aWGS'%%’éN'Hh‘M@SUQ % stdﬂ? %1 00mL),

dﬁéd (»ﬁzs@4)\/w.ﬁéie& hdahéh &dnckRtrated hﬁdérlréa&feaqxaﬂ%uteetosa@ﬂordﬂthe
di ssol ved i n_CH2Cl 2and MeOH a
crude product as an oil. The crude product was purlfled by flash chromatography on

silica gel with hexanes:EtOAc (19:1 to 1:1) as an eluent to give 8.02 g (75%) of
compound 15 as a pale yellow solid. 'H NMR (300 MHz, CDCl5): 5 0.88 (s, 6 H),
0.91 (s, 6 H), 1.31 (s, 2H), 1.35 (t, /= 7.2 Hz, 3 H), 1.99 (s, 2 H), 2.00 (s, 2 H), 4.28
(9, J=7.2Hz, 2 H), 5.35 (broad s, 1H), 6.41 (d, J= 16.2 Hz, 1 H), 6.77 (d, J= 8.4
Hz, 2 H),7.04 (d, J=8.4Hz,2H), 7.20 (d, J=8.10Hz, 1 H), 7.44 (d, J=8.40 Hz, 2
H), 7.68 (d, J = 16.2 Hz, 1H). HRMS (El) Calcd for CsH3403: 418.57 (M™). Found:
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the solution was filtered. The filtrate was
concentrated and the resulting solid was dried in a
wo amsomeeven to give 135 ng (67% of conpound BCEESHEN4/024308
off-white solid. 1H NWR (400 I\/Hz DVMSO-cfe):d 1.52 (m
6 H, 2.15 (m 4 H, 6.44 (d = 15.9 Hz, 1 H), 6.66
(dJ 8.4 Hz, 2I—|),684(4?J 8.4 Hz, 2 H), 7.05
J 8.0 Hz, 2 H, 7.52 (d, J 159Hz 1 H, 7.57

‘ﬁ*ﬁé 72 ki gaes efyacatbta ot pedbiNd Lig twe%c{mrﬁk}gﬁ{ré%yfore

g@. for C28H38CBSI 2: 478.2360 (M+ ). Found:

§Z$(34 ?ﬁa@ﬁ%ﬂ?’eﬁ'ﬁ&i@z% etrappitvigrcleititene)

;ﬁ&ﬁ]qpne.m}.gthap@ko.eau I_pttomgd fl ask equi pped ¥Mth
nmagne stir con en er septum
AR T B g L R A Rt g P
tgtrarh@®ylayadhextymdne)rsthialphamiypespendate (18010.761g. 0.0188 mmol)

S b5 S A 50 BB e o R e ot

atiFglo rmeSrefactmnnﬁu)(tTurér itiwﬁs h@@f@fi t®PO PC ¥hd! e?_rem tM?érﬁderature for
. 0 er uxi C 1 O Xt u

45 he Réaolln G ves B el S RE LG e henp& S S 20%

atiedudACl 03sermL)( #he product was separated out as an off-white solid. The

SPerIoree fsrad i Beuhaen oldwes A06E Eudrfora 1 Sgde) of
croemnonsrasﬁnwfeummssdneah@dzm 22{)‘ ?mx*runm(aao IMHzr (DITRION
atrmsg%| re W th stirri n%7for 2

TR B EAaD hdo o5t 75, 1 9. 2Dl 3 Fosr7 @, v
4 95,000 LATBES 1, Ur-28.1 Hhe 21y 66516,k BaLAE 209 ¥ aBRAL- 8.1

was equ an _addition funnel and wa

'ﬂé@d*hL)”\/(as/ s|1g\8| Wz, éd’é)ea 8040145 8/ ek t4 1 Or Bt B @) 1235,
1ol ILewves (231). H¥seagug) K2COB8 (150 nl). The reaction
mxture was filtered through a pad of Celite. The pad
was washed with EtOAc. The filtrate was transferred to
Exatplg78e Y funnel and the layers were separated. The
organtc pnase was washed with brine, dried over MySH4,
flltered and the filtrate was concentrated to give
t he crude product as an orange oil. The crude product

Q : &t by flush chromat ography on
nes: Et OAc (100:0 to 95:5) to give

of f - whi t q, 80 éHNI\/R (400 MHz, DMBO-Cf6): d 1.50
(m 8 H), 30>RQ 467 % H), 6.66 (d, J = 8.5 Hz, 2 H),
689(d*3s:8.4 s 2 H), 7.04 (d, J =8.4 H, 2 H),
7.45 (d, J =8.4 Hz, 2 H, 9.30 (s, 1 H).

Step 1: (2E)-3-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)
methyl]phenyl}-2-propenamide (17)

To a stirred suspension of (2E)-3-{4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]phenyl}-2-propenoic acid (16) (0.18 g, 0.46 mmol)
in CH,CI, (6 mL) at room temperature was added oxalyl chloride (0.15 mL, 0.218 g,
1.72 mmol, 3.7 eq) followed by several drops of DMF (Note: vigorous bubbling
occurred upon addition of DMF). The reaction mixture was stirred under a nitrogen
atmosphere for 1 h and concentrated in vacuo. Toluene was added to the crude acid

chloride and the solvent was removed in vacuo. To the crude acid chloride was
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Step 2: 1, 1-D nethyl et hyl
(2)-3-{4-[cycl oheptylidene(4-hydroxyphenyl) nethyl ]

w@b@spid2®@- propenoate QO) To a round- bott onedepiCT/Usmk4/024308

wer e added 4-[ (4-

br onophenyl ) (cycl oheptyl i dene) net hyl ] phenol (9) (4.0

g, 11.2 mmol ), t-butyl acryl% e (7.2 m, 6.3 g, 49.2
nol , 4.4 eq) Pd(Cmc)Z (0 52 g, 2 3 nol , 0.21 eq)
Et3N 9.5 g q[1 P( 0- tﬁ‘?ﬁ

pddeg agnmamz 2 (e mb sisnxeae) B3l a@ﬂémw i raetion Mflwre sired

5886 t@ﬁhpeﬂamré LRdrPnitteGarLstmYEtidie B3 Rt Aimddfa (015 M in 1,4-
stlrrlzzq anltro en at nos here. The reacti on

fipxang Wz&% WQP PSQ\%HtOt‘Be gastshion BiXiye ANd sHisBe Avagontiphed

N&ﬁighmm&rﬁ&érﬁﬁbrhmr@um Alritksyen dtbsteraM The .téaemﬂi rehxture
of EtOAc and ?,%/ers vvere separ ated, and

Wag ﬁm%"ﬁﬁfégéﬂ M%Pé’oméﬂ'{ﬁ I3AQ-B Mhinj Thigs dioypne)ds (’I\'@@@ﬂ)c”zc'z (8

fiL) Wwereeabideanel tHehesitiié.t TRé ﬂaékaﬁasCémﬁ;ﬁiéH rvﬁh@rub@er%é{)mm and
the crude product as a .red-oran e oi

meda%répnv%tétumw% PUEPAAf reQrdam ioaaﬂasfﬁgt? " GﬁCt‘QPIm'EtHre

@8s trﬂhéf@rré@f@ad‘%‘paﬁit%quﬁrﬂal and Farﬂltldr)edt tseweéaecﬂzdﬁam H.0.
ound 10 as a owsolid. 1H N

h’gbyfﬂ%&ég Baraﬁzdfngéh? §q‘YQ9UF1)°ha$ Was exfface ’&?\)’ gHﬂz The
6ﬂ§j\an|4: eiliract® wéde Ednbided; weBhdd With biind))dried (ﬁéSOQ) flltéreEI Sndjrthe

mgatezlvég cony‘equatécgfo gjve_th%:rlggfgoglict Ialf an f\ﬂg)féttqys 39I|¢ 'ghel
thude %rdtﬁjct \%\/@;?urﬁiéd b ﬂb&h cﬁ%ﬁﬂho’éraphy onhsmcalg)el wnttr;] CleClz MeOH
- 3- cl ohe ene( 4- rox en nme en
(1000 185,36, RE 106 B Prasum which n 0 Jo Ve @ O26 ¢
5% Wf @odbo an&1ﬂa§§bbw gétléw kolid. "H NMR (400 MHz, DMSO-ds): 5 0.87
-lc e
ewx{w % w@%#]zpﬁbﬁﬁs}(szz b0 Gh&A 5a ) 6.65 (44171358 Hz,

H) 1868 (dmrl 3532 Q(&2J0= %)HM%)S#W(M sﬂd@leidM(d J=8.1
|quoroacet|c aci 4%(th stirrin

H 14 By nidmd Spthet la.’z N"i e -t%HrZe%bk)g’ fhfsitbﬁé 9.30 (s,
mg-llﬁMbt(EBﬁd:ak-ﬂ“@r f:gamﬁcgdsgmtm (WR$ HYaS PBGhaM300.2427.
Cl2 and dried to give 2.2 g of compound 11.as a
white solid. The filtrate was concentrated and the
ERBMbR $(@juct was partially purified by flash
chromat ography on silica gel with CHC 2: MeOH (100: 0
to 9:1) to give a yellow solid. The solid was
triturated with Et 20 and the suspension was filtered.
filtered solid was dried to give a second crop of
C (N @ ) as a pale tan solid. The Et20

""@

¢d above was concentrated in vacuo and the
i mpur e Progtict™"was crystal lized from hexanes and

compoynd

Step 1: 1,1-Dimethylethyl 2-{4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]phenyl}-1H-pyrrole-1-carboxylate (18)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol (14) (0.127 g, 0.32 mmolL), 1-N-BOC-
pyrrole-2-boronic acid (0.21 g, 1.0 mmol), tetrakis(triphenylphosphine)palladium (0)
(0.033 g, 0.029 mmolL), 2 M Na,CO; (3 mL), and ethylene glycol dimethy! ether (8

mL). The stirred reaction mixture was heated at reflux overnight under a nitrogen
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Anal ytical data for all three batches were conparable.

The analytical data is herein presented for the first
whadosh122iH NVR (400 MHz, DVSO-d 6): d 1.50 (mpr8r/b§2004/024308
.21 (m 4 H, 6.43 (d, J =15.9 Hz, 1 H, 6.65 (d, J
8.4 H, 2 H, 6.90 (d, J =85Hz, 2 H, 7.11(d, J
8.0 Hz, 2 H), 7.52 (d, J 8116.1 Hz, 1 H), 7.57 (d, J
8.0 Hz, 2 H, 9.28 (s, 1 H), 12.21 (br s, 1 H. LRWS
ESI): mz 347 (M - H . Anal. Calcd for C23H24Q3: C,
atpapspiereH The o hathryas gemaved agd 1!@ regctiqn rgq(turgwgﬁ-gpl@/vep to cool

al RE) TRE Bfaclion mixture was transferred to a separatory funnel and partntloned
cl ohexyl i dene( 4- hydr oxy

2E)
béﬂ\ﬂﬁeeQHzér%‘S%@ﬁFd d h@g?]gﬁtﬁ"cao"@ﬁﬁ waé@egeﬂaetﬁdy ewecb@ver 9804
fidertd %@'tﬂ@ﬁlﬂﬂe@%%@éﬂ%{é& #ﬁ?a%[lg?)lﬂ §idé BR Btk HPown oil. The

crydﬁ;pgrfdm%%ﬁgwfﬂeb&zélaéh ﬁ&)r@rr@msrwwwﬂga as! witaammol ) ,
héxan@b‘@@}%‘ E?&Wﬁé’h@ PWO‘Ojﬂo"E%) 14 t@é@e 911 %gQ?Q%'TBP!:ampound 18 as

pyri di ne and ammonia (0.5 4- di oxane)

ap offAvhite sonco H ﬂ&«a (ﬂow@m&pmmm (én"%H) (1288 (N3 11 4H),
1[9@/(9?#1?)‘%94 ge@ﬁ %w”gﬁ wmg%eznw K'GBRB dﬁ¥'8}5ﬁzF§|Q)°

enoil c

6:92 (3. J TR lrié *tl) @0SHxd 68l Mas2 Bi .7rz1e(a -éF &bemZ H), 7.31 (m,
1t|_§rr@9§g§nuir|¢) q_l’aﬁ% Sylrﬁ,&%gQMa,tgg)sphere for 4 d. The

actl m Xt u concentr at and the crude

Stargttddie- P;yarm-ﬂrylmmayll@méén H20 and CH2Cl 2. The

shed with 1 N HC
té"lF g ?'ngé%"%f’“ﬁ{e@ ?ﬂ%ﬁ‘gs ni c phase was dried
Tg\aeertlrrng sagtion of 1, &ndmethﬂﬁf@ylt%@ (4-hydraxypheay)(3,3,5,5-
A Bl MR I T PRI carel A (1870 087 o,
Ogélmmpthn erhyirousveidF (1.8 oa:) vasadded sigyviv ipdgm gethpxide (0.5 M
cﬁgégmg« s wmmsh);?fi uﬁdéo@%mgg%n tiBGSHerd! 3¢hiBakfion

npgpredwaslauowmtq go@ vemm T hgyea%@oq rrml?r;m?asg:qqyentrated

lnzvék'ég Gy b é’r’):}_g ﬁro@gct(vﬁag plmﬁe& Ey ?evlé'?se pi'ha@e pregraﬁ;twi‘i’-IPLb ona
Cr48 COIUTBB V‘th a QH:ENH,0 QF&d'e'T[ (1@ 25 o, WS) Q)d’ndﬁ 5% TPAs a 2
n@dlfleﬁoggvé 8 my (4@%?‘% co?nﬁ’b%n(isle ablan &D\ﬁhﬁ@é’ﬂﬁ@umﬂ NAER (400

si | at prior to anal'ysi s HRMS Calcd for
Mbizs BMSQARSH 0.8, 6 H)A0. @Ms ﬁH)FMﬁdS ?4165129112(6 4 98 e, 1

H?ZéE‘)}é%Qn ﬁr&%ﬁ (ghept enez f ?18 gjr oxy)plgegr?y(fj) tehfilw p%wH)
799! (§- 2= 8|:ﬂ dpehidni7d® ((11.33; 8.0Hz, 2 H) 9.25 (s, 1 H), 11.18 (s, 1 H).
LCMS (ESI): m/z 386 (M + H) *.

N

Example 9 (22)

Step 1: 4,4-Dimethylcyclohexanone (20)
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To a stirred suspension of
(2E) - 3-{4-[cycl oheptyli dene(4-

whyasoxephenyl ) met hyl | phenyl } - 2- propenoi ¢ aci dp€HyS2004/024308

(0.23 g, 0.66 nmmol) in toluene (6 nL) was slowy added
oxalyl chloride (0.12 m _, 0Ogl75 g, 1.38 mol, 2.1 eq)
foll owed by DMF (2-3 drops) at room tenperature under
a nitrogen at m)sphere The reaction m xture was

q d
TS PR EPod@wek FRpofed A AT He1AERG) BeSriel By Ay L etal.
&ani dsGheamd 1988, 66 2345)owmittingdifieationad ot thraesieckiroynsidhattomed

T8 p By BB 5012 gl B )
Tlhfeflasésa!!ﬂsl eyacunted andstrandlllsd with nrﬁr@gmgn@ mﬁevaglea;tlonlf il cpcle
Qo? Hgga{ea%ké & ¥o Wi ndRwLReEY rs%LL{%Gn ofla ¥2fiHBthyi-2-

e was ad edtot ecrueam ori de
eyslohexeneatrone b id 2i0g.vidonmol) ToEQAe (1P ad-)-adhe flask was

%cgét'eg%nmej\ @g&' 9§{h HTERRh2 ha &%é%\gf%;nf@ cgde@%kpéaﬁed

erceonoien Tietiask wamgawatadrami tb%f"lﬂdgﬁth Imdrqg@omsmg a balloon.
ﬁ'm%ﬁf%%&td?é'%g frrB4 gﬁ&&%;hyggdgé @ﬂﬁ&@phe?@ﬁ rBSﬁ\%r'nBé‘rature

m xture was transferre ar at ory funnel wt
ovesnightd T figele @pg evaryiataseansidillgd with nyt@gewai he ceagtiom mlxture

t
U ol ROV A B OO
W@ﬁh @mqenﬁaféd tq givgil\63 g (§2%010f gempeinge2das 2 cejerless liguiddhat
(?1Ildlflea— &2 Whitd Solly. @ R Y?&n@fé{éni h/ﬁﬁ' tHRY réiioﬂéﬁ‘ in the cgec(i)

romat ography on silica
teferenees)’ HMM& (¢e0 Ml-troCD@IaM*ﬁ tﬁ8\(\:a§ Hix. 1 68 (bv/ ‘76)907@ 4 H), 2.33
njig% Vﬁf%}'ﬂ—lto give 0.058 g (25% of conmpound 13 as a
an soO NVR (400 WHz, DVsO-cfe):d 1.51 (m 8 H),
Stedp2:(11- Dimet}\yleshﬂ:u(:'m -{4-[t4,41dinethyicydlohpxyliglese)(¢d, J

= = S 2 H, 7.06 (br s,
Gdiotybfanyripny o plogprtate (= - )7 005!,
To Hithre@-nébk (aiind-bottoded fiasklequipped Withado(ritfrogen irllets)) reflux

SRt bpphscaf R et edne i RN Py (9 530

8tlepmat) and THF (15 mL). To the stirred suspensuon was slowly added TiCl, via
ér;g@qgé a]?rq%ﬂmpfp%{;@n%eﬁa foBbh ARISNLRY NSE VIR kning
pcmnjed up@s addition of. WEl.)roThe neact‘nﬂﬁnletgmwa;heatag attefivk for 2 h.
?g ﬂ?edre )%gere%g@?rﬁmxtlﬂe ms %ht\ed ? s@luﬂ%rz %ﬁre 4,@%m&bgg@ﬁﬂgéanone

nper a a nitr 0g
@m(mw gva$54nm®)damit(4fba,somqp<hefrwt)(41hwdrowwyl)memanone (2

Bfl%glg& n@gﬁﬁgﬁ@uﬁgﬁgﬁig MRLY PRAEYeHE ARG s Heatett Ferlx with
stirring under a nitrogen atmosphere for 2 h. The reaction mixture was allowed to
cool to room temperature. To the stirred reaction mixture was added water (8 mL)
followed by 10% aqueous K,COj3; (8 mL). The mixture was filtered through a pad of
Celite. The pad was washed with EtOAc. The filtrate was transferred to a separatory
funnel and washed with water. The organic phase was separated, washed with
brine, dried over MgSQ,, filtered, and the filtrate was concentrated to give a pale tan
solid. The intermediate aryl bromide was partially purified by flash chromatography
on silica gel with hexanes:EtOAc (100:0 to 3:1) to give 0.381 g of impure 4-[(4-
bromophenyl)(4,4-dimethylcyclohexylidene)methyl]phenol as an oil. To the impure
intermediate aryl bromide (0.37 g) were added tert-butyl acrylate (0.60 mL, 0.525 g,
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t et ramet hyl cycl ohexanone (16.7g, 0.108 nol) in THF
(100 nmL) was added to thereaction m xture. The

WO e@spineo m xture was heated at reflux wi th stPCT/USII0N4/024308
under a nitrogen atnosphere for an additional 2 h. The
reaction m xture was allowed to cool to room
tenperature. To the reacti orP3mi xt ure was poured into a
10% aqueous K2CO3 (1L). The reaction m xture vvas

ATRD, R FABE Qh0E7 SR e LN B il AP i, Plo-

494 Y, 4.4 Rfhol CHEN a5ahE). iHeSstiRHRR Péattien! mixtte
tg@gaggﬁs ase o)aﬁfjﬁrat esfrc extr ac)t ed with Et OAI\C %t‘ﬂrﬁ :vv::

f@@@?drﬁvejmghf% 8a o%nﬁ%’cﬁ Rjireesn %ﬂ}?ﬁa@.%remage RaAcHey
M6WBE td oot iPRdoR tednpeflitire Gnt MadSTKred td & késurawdry fansel! TR

filtrate was concentrated under reduced _ﬁ{essure to

rgactiontpistus Wae PatitiRnedibefueen QAL and HQy Hia laverhwess ude

arktsd antbihe anid sBwak|dried (MBsoOMBdrdiarRiay Siitagjel Waa
ééb W th hexmptj I':EW‘j (100: O(tg 1”? as _an el uegr!ijt to

Sioea Faiing il gnq Bsmevent WEnisTRYEd 11 VARUSs TRICTUIRqRpdLe! was
M/By ﬂﬁ@pc%iﬁato Sibn sfic® g&withshexBnéd: EtGASF00:9.to0 1: 1) as

e(l\Qnt iq_glve @(2716; (@a% f'gom (%b@%mhegﬁ%ﬁd@gyér@nylynmgn@e? of

dd?npo%n&lm aé 2R il( dﬂ)wcglzg)gq}/lgi% Dl@g%%r% O(ﬂé% g:, 6442)41 §1fém 4

H), I 1B P HiGCiom e H)s6 43 (9:J BRI HZ, 1H),6.65 (d, J = 8.4 W29 W),

d@ﬁld%—{élzt[r(z‘lzwdf@ﬁf wa}(z32$1)5758 (d, J 159Hz 1 H), 7.57 (d,
t et ramet hyl cycl ohexyl i dene) met hy IJJJ( enyl } - 2-'pr openoat e

~(=_L§)1 Hz 26H)r Q&Rds ot GRMS (S RV/Adt eMddBd.

E’&i}re WB@PO )e'{g/‘”l ecﬁg?e tl'ﬁ)?PT)ﬁwenol (14) (10.2 g,
deuemhmw;)meélmmheauw mepgs agid (22). 255 nol . ),

ﬂi & g{.@%@mwd%ehe%gm@ 73 fﬁg& @‘&'irH&h%)l&o §2y|%%ﬁ%)(4
nyllmerwi)m)ethyw@nyt}ﬂrmeﬂe 1) (0. 24 9t P Emmend) in&d1-68 (5
th©) wdda &Qdﬁﬁﬁuo?@ac@tué‘&&l? (4 Fth bt %B%Erﬁéfé‘&frg gjﬁnﬁér a fittSgen

reacti on m xture was to coo
ateeprhrese.ull ke eaagtiohixture Was sdired far 1t 20 ¢argentrateq in veggo to

%\?ea&ﬁ bPTHE %{F 5sed|§‘?o?vé:§i |h'(ﬁ’~f efl A89nhd Q&védt Wa@%ﬁoy@osm vacuo to

oncentrate nder reduced ressuge gl ve crud
givera gelid whipkewes deed wrdes vaeinBkeQ rieto quﬂmmgsz}%) oft ed

Birielufy 25 i Pod TN ML Eivsd i S8 G

tdhiem Hateth (mde), beldudad= ﬂﬁ@sléuﬂd'i): 6 6af(f.of d 8tdidz, 2 H), 6.84

98 BRI, 5 81800 TP A6 USSP 17 0.

hekn2$t)0.80¢, 1 1D; 12.8%(br:s1) His The ceinpewnd was glaml @ich 2o El

%?%@mm%%%@%ﬁ%é@ fzﬁigzﬁoﬁ)é,@bl(ﬁlw).s%dn‘a: 506 LR

Example 10 (26)
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wQ@20d5/018285 (broad s, 1H), 6.41 (d, J =

0.91 (s, 6 H, 1.31 (s, 2 H, 1.35 (t, J 2
H, 1.99 (s, 2 H, 2.00 (s, 2 H, 4.28 (q, = 7. :
16. 2 HeCT/LIS1dD4/024308
8. 2 H,
2

6.77 (d, J = 8.4 Hz, 2 H, 7.04 (d, J = 8.4 Hz,
7.20 (d, J =8.10 Hz, 1 H), Z,44 (d, J = 8.40 Hz,
H, 7.68 (d, J = 16.2 Hz, 1Hj. HRMVB (El) Calcd for

C28H34C3: 418.57 (Mr ). Found:419.17. Note: Excess
ethyl acrylate can be distilled fromthe reaction
m xture before work-up. Step 3:

$tep)L: Methyl4-UditpethyignnphenylcarimrtyMbenzoatar@3)hy| cycl oh
oy bLRR& {d@%&%h&)@@@ p#y‘ﬁ} éc&.ﬁrﬂ)reg Réith Y r%a&ﬁét% sQi%L ggr \A-/reore Ydded

stirred solution o

qrigoje GE1mL[3W8 &yQR#Xyohkand te(ephihalic Beid monomethyl ester ct:loride

' . : - 2=Dr gpenoa
(s SRR SE R UG TR
nittedenriplet. wEe rovesialr yd@ﬁ@efﬂmmell‘waﬂa{ﬂarqwmu)\l%dhﬂmlg) 0.38t
o). e ré&ﬁﬁhin‘ﬂﬁum WAL Sol PR oﬁ@%@gteh Baégaggﬁpgﬁ%la was added

stirred at that tenperature _
SieWly.Lrastiopadsecwit elifring undera pitrngerT atmospherad Thi doe-water esth

' 9 - HC e t

e 1o Al RSkl rodcfal piftire WiayBL8 46 bl o oo,
tampenatyre &reded Andhe Miscous reaction raisluraiwamsoaled @dart ioe-water bath

. 0 : . AS. f-white

0 bl B U S L et oo
q9idigion e§ icesfollipwedhbypthe(siow addifjon il(‘ie‘fweer. ’Ehe—i)eactﬁ;rgmgdlgg
s%gc,hbie\e]d éip%demr}ﬁ%%? Q%ﬁj;vgés‘(jfgt,eljejdj whehel ﬂéh w%te'gbajndﬁllgged to

aNd oyemightat RT. The Igplid wag waghid With-water andHiriturated)withthexBnes
(QL%R}SO;ZE% Iﬁ)pinkﬁ'i@dggg& fr,\l}l%s%ﬁscﬁ{%t \ﬁésa}r%ryesgyiz?? %oﬁ‘tft{ﬂ?cag{give a
whptey s i Thesoplid wascdrigdito give36.0.g (60%) of compound 23 as a Iwhge

- 3, - a h ol
<81 4 oMt U8 3. T4 TS
Hza 2Hed 74 (& pn8Bdie, @fH), 7.77 (d, J = 8.3 Hz, 2 H), 8.08 (d, J=8.3Hz, 2 H).
3ubéa | -

gttge% rzé“rfe{@gm F‘j%?{g‘?@%'i i ggr‘?@%’&&ﬁ{»‘??ﬁﬁ’eﬁw ‘%A) propenoi ¢
Ta@ Anedfesiroymd-battamediask wasaldiied AICI; (32 g, 0.24 moL) followed by
anhydrous toluene (250 mL). The flask was equipped with a reflux condenser and

nitrogen inlet and the suspension was stirred at RT under a nitrogen atmosphere. To
the stirred suspension was added methyl 4-{[4-(methyloxy)phenyl]carbonyl}benzoate
(23) (16.0 g, 0.059 moL.) portionwise at RT under a nitrogen atmosphere. The
reaction mixture was heated at 85 °C with stirring under a nitrogen atmosphere. After
2 h, the oil bath was removed and the reaction mixture was allowed to cool at RT.
The reaction mixture was cooled in an ice-water bath and ice was added very slowly
portionwise (Note: significant HCI evolved upon addition of ice to the reaction
mixture.) followed by the slow addition of ice-water. The reaction mixture was
partitioned between EtOAc and water. The organic phase was washed with brine,
dried over MgSO,, filtered, and the filtrate was concentrated to give the crude product
as a red-brown solid. The crude product was triturated with hot hexanes and the
brown solid was filtered to give 14.0 g (93%) of compound 24. 'H NMR (400 MHz,
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in CH2CI2 (6 nL) at room tenperature was added oxalyl
chloride (0.15 nL, 0.218 g, 1.72 mmol, 3.7 eq)

wo odosoyee by several drops of DMF (Note: vi gorPaEUS2004/024308
bubbl i ng occurred upon addition of DMF). The reaction
m xture was stirred under a nitrogen atnosphere for 1
h and concentrated i n vacuo.55Tol uene was added to the
crude acid chloride and the solvent was renpved |n
vacuo. To the crude acid chloride wasadded amoni

QNOS@-chl: B13-88 5. AHBGABId. U BB Y- zaRd): L85 (dinksi & 7HEa@HIOR T4 (@
JLELUEE %) 5094 3= BB LAIPEASE W a wnder a nitrogen

at nos 5Min'1,4- dioxane) (2
Step 3mM9th;d| dds- hndnomph@ad)t(&a&fntettmme,ihumclghpxylid@e)vas

JeT I TAINTTON ga/ s ght at roomtenperature under a
nltn P[ here. The reaction m xture was

Teohitle ﬁtr\ealsewound-bamed Peskosiuipped With i refluxi condgnssramagnetic

S

hyee@bvcﬂr@ns FHR (20@mbCTier rsPBCSIN WA stirectatfRl undar@ ritrgen
a‘#mo;rd'ﬂaeré SR |'Cq?ﬂé ?‘rﬁi_t Zb% §'a99 MhAGS WRs ffdel ‘%I&@_\@/ via syrlné;e

ar atory funn part Itione et ween

( ;e @acmrm@(tbwe femeepad waepeddifingsdiign @6T§l4¢ higestirred
rggangﬁw@%ﬁ%]mdat ﬁ&m@?% RF&RRAIHmS h(e?&t&néwre the oil

I ned ‘brine, dried (MS filtered
b@ﬁvwaﬁ@mqweﬂraaﬁ@e/@@cmw&@llomeédom jay RTifere Qi el he flask

vms%ea%.tﬂ%naé’&ammmemhfcﬁ walRRafgel Gthy &ﬂ’&{% df@% 5,5-

puri ronmat ogr ap %/OH silica ge
em

Oy REsner AT B oL 52 6. 86 Tk ST GUA-A { e
HR&V&Ke W&&Boﬂ%ﬁeﬂda?ed(glhr(m gezﬁs B#50LY irf At rd?fs THF (150

onpoun as ‘a pale ow Solid. 1H NMR

roNsdhe/figsk was glaged rghe @Il Hpth andghe gelutien ¢f)3;3, 525 ( s, 2
téﬂaméthﬁl)%y(ﬁ&wexgndﬂg ang rﬁgthgdsﬂ Léh?&roigbréﬁylgéirbo?\yﬁbéréogte was

gdded o {Hp reaction n(ugpres Th_g) reaqtlop4n|(¢g|re was hgatgtg preflox for 1.75 h.
ﬂeﬁ t%agh wds renqo'ifeg a'F|€ thére‘él:hor? mf}(ﬁjré Was%llo\sv&i S shgnd gt KV for 90

rmze mse roqgion gwour.@m qqq od lm)amce w@t@ﬁ aathgagg \@4@:7(75 L) was

s%m\?ﬁhé‘eo&né éﬁ)adéiusrpfu%neﬂfoﬂcv@&g} 1% 8558dus K,CO; (75 mL). The
2-{4- I oX

qt@ﬂewe'pﬁstloaywélr%w?ﬁ f'&&fﬁ@}f‘r‘i@fgm patheifyelite and the pad was
vash¥d w&h GEtéAe aﬁh@ ﬁwrlafét \ﬁas( aa‘}).t.oT@d %eﬁﬁé@?\dat@wcta‘i‘nﬁ%térl ahe

were ad 4-1(4-bronophe

qr@amcanmﬂww%ﬁé Withi vu@ﬁrg%tl@rtqﬁm tpm@n émed( quer Ma$Qupfiltered,
éiﬁd th ﬁl?rafgWés) conlee/\t}'étmgﬂ'/é FHeQ:rud')e &Bﬂﬁ’tﬁ'a@, aﬁ(aréhdequ%iH The

, tetrakis(triphenyl pho plne)p

qy:je [ergd@cggvag pugifiegbloy LohromategnaabyeR s{ica gg)wnhe{']%anes EtOAc
(G668 he 9853 ¥6ab) B JiRE 8186 g]T 8RS o Smpound 25 as an off-white solid.
'H NMR (400 MHz, DMSO-dj): 6 0.85 (s, 6 H), 0.88 (s, 6 H), 1.24 (s, 2 H), 1.84 (s, 2
H), 1.92 (s, 2 H), 3.80 (s, 3 H), 6.66 (d, J= 8.4 Hz, 2 H), 6.93 (d, J = 8.5 Hz, 2 H),
7.25(d, J=8.2Hz, 2 H),7.86 (d, J=8.3 Hz, 2 H), 9.31 (s, 1 H). LRMS (ESI) m/z
377 (M—-H)".
Step 4: 4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)
methyl]benzoic acid (26)
To a round-bottomed flask was added methyl| 4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyilbenzoate (25) (8.06 g, 21 mmoL), EtOH (100 mL),



m.). The stirred reaction m xture was heated at refl ux
overni ght under a nitrogenat nosphere. The oil bath was
wo eoewext2end the reaction mxture was al |l owed POT/USDN4/024308

at RT. The reaction m xture was transferred to a
separatory funnel and partltl oned between H20 and

Et OAc. The organi c phase wa$6separated, dried over
MySO4, filtered, and the filtrate was concentrated in
vacuo to give_ _an orange-brown oil. The crude product
anAgHEUP® M B e seOpaSASIBE b AgUesHS AfAQH Z0ganL). The
ré%crnan ﬁ'll)ﬁ%a}g%%tl%%@ 68 p@@h&é}ta lﬁlﬂf@ébrpath'@s&%rg %r 3 I‘? ﬁhé/ e

rqagtion FO0LTEIeS R GPBgeNtiatag Iaagus toTampye the BXRH R THF.
Tﬁé’aq&ecﬁb?s rﬁi§tur@w‘é@ Eoéle@fh érf'lce»Zvalt'&r bﬁ)ﬁ s { f@aqldeb‘)ls H@I @gs

5 slgwly addqd to pHo-gl ('Ia'\e apchc gqu_pqq§ sugpqqflonyvazsp racteg wuhgpl-@CIZ (1
g'ﬁ)ﬁgwéa by Et@/ﬂc (3“)]% ¥ hBQe EfOAextracts thddconlafrdd thé&ERla)ority bz

pzpc{upt;,aF 1q¢qa§qq Ry TIfZC ytygrg lindependently wasked with brine, combined,
dtiéd bééméyd) ¢ Yifdred %ﬁl thél ﬁm@)e"wwwdceh@ét@a td di98 6.0% & the crude

stirred solutlon 0 i met

ppaduet 33 a PRIgdabRYJigh él',hy@l-dzglgaxgagtnotec}/ above was concentrated to

10 giv%tf SR the! Gudd %SﬁWa's%rtﬁﬂ\mﬂfehéﬂhhp rRE YW crbbs of crude product
- pyirrol e-1-carboxylate (1) (0.087 g, 0.18

%W@U@d ?P#:P!eﬂfleg qmbast)\,ggro HaRYSN) glicaganl wih C?HZCIZ MeOH
(@@5)“@)@“@% 0P g979%) o d}?fﬁ'gdhn& 36 és %‘whﬂ@ s?)hcﬂnmlpbrt@h oﬁ'he product

uneranltroenat thI’] qu

“élsldé'ﬁléd'nt’%f \sapwmat 99eTC &/e'wﬂ f‘*{ﬂwfp"o"‘l*ﬂ% 'f' MR dalg- nHMM'Ré‘*OO

) bLgeks! 6 HY L8 (2BH)! 1194 ¢4, nre@ctgcz HA%2 (s, 2
I_Burlfl ed bgsreverse phase preparative HPLC

o 66, wi 1 B SAIZREONS 9B 6ot 28t 2(H57 28 (tﬂof 266 Io; o784

& P5%(°3T|Jg£2q-$) gaﬁqglghﬁaﬁt@ (9+y @4 e & neﬁNas s silylated

pDnS@EBa)’\aiyalso HRMS ¢E1) Galay f0rc938844@sslz (5051)2825 "X sFouzd
55%28%391 (s, 4 H, 6.06 (m 1H, 6.42 (m 1 H, 6.65

15

8.5 Hz, 2H) 6.78 (m 1 H), 6.93 (d, J 5
705(d 8.0 Hz, 2 H), 7.49 (d, J =
20 m lfl) .25 (s, 1H), 11.18 (s, 1 H. LCMV5 (
+ H +. Exanple 9 (22) Step 1:

4, 4- Di net hyl cycl ohexanone (20) Thi s conpound was

prepared accordi ng to the nmethod described by HJ Liu,
5 3 (1988), 66, 2345) with

H@®di . ree-neck round-bottoned fl ask was

= 8.
8.0
ESI):

added pall 24 p) car bon (Degussa Type, 10% w. (dry
basis)) (0.16]f g)l. The flask was evacuated and then
filled with atNy &Yen and the evacuation/fill cycle

Step 1: (4-Bromophenyl)[2-methyl-4-(methyloxy)phenyllmethanone (27)

25 To a mixture of 4-bromobenzoyl! chloride (1.12 g, 5.12 mmol) and 3-methyl anisole
(1.95 mL, 15.47 mmol) at 0 °C was added AICl; (0.83 g, 6.20 mmol). The mixture
was allowed to warm to RT over 12 h with stirring. Water was added slowly, and the
mixture was extracted with CH,Cl,. The organics were dried with MgSO, and
concentrated. The crude material was purified by chromatography on silica gel

30 (EtOAc:hexanes) to yield 1.14 g (73%) of compound 27. 'H NMR (400 MHz, CDCly):
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was repeated twice nore. To the flask was added a
sol ution of 4,4-dinethyl-2- cycl ohexene-1-one (2.1 ni,

WQ@2350122346 mmol) in EtCAc (100 m ). The fl| askp@®EES2004/024308

evacuated and then filled with nitrogen and the
evacuation/fill cycle was regeat ed once nore. The
fl ask was evacuated and the®’filled with hydr ogen
usi ng a balloon. The reaction m xture was stlrred
under a hydrogen at nosphere at room tenperatu

5341 (5 §hi..3.86&, BHA S ALY, £72AH%.&H HAdTH) ﬁlaeddw( TR6 Hz,
mgtf 9??@ J 88 Hzegﬁg 708 (al éLlewH)f vlstzqaeﬁ tsfs" nﬂ@m)a

lite an pad was washed

diop 21 44 Bromonhenvikaihysray-Fareshyiehengimethagpns (28
TRORAU of e Biorfort@hglia WW'J“Q(*H&M%SD%H%I]rﬂéthéﬁd%e horp

IHNMR 1 S""consi st reporte

(1 He 9¢ BBddnmek )dn brazene)Rp rRWas @ddegHAICI 3989, 14d351mmel) The
rﬁ&tur@w:é% heéte@ §t :{36 9C fl)r?: Hs @pdﬂzoooﬂnd'bxlvat@r (33 MLt wad s0d8d,%ind

the nytlye{waqe(waated |V\ﬂ‘§tﬁ'§3@ cwf @ﬂg@wﬁs w&&]@)e(mw'th MgSO, and
éanéérﬁeévémemé &rU&t Hw‘éte?iﬁﬁﬂé(é |5ur3|e3 rb9|%ﬁf5?ﬁét§grﬁaﬂ%oﬂ_ Siliéh gel

ree-neck round- bottoned

(ﬁtQA(b@@Wnew (Y80 § 38 DURS b HERMEIA 2Bh I NS AR NHz RMSO-
0.
d 5, SH]0 ¥ P ALY FEDAHPENEIE, S D221 218 (¢,
Js# 8l yz, 4SS (doV 4 &4 dizsY), Agd (dt J F@O‘I‘THZB??‘@eﬂ@ﬂ Ql(% 1H)

4803 a3l RAERMERRIS g frot P Simdth Aphohl T20f
mSlhgmpédnapow@erl(ﬂm 5fgoil 7.29 mmatpint THF (@fmiwargadded TICI4
(Q%@%&%%ﬁg&&f%mi% ﬁgﬁgm& WﬁétHZ?%;édojt r%ﬂug for 1h. A mixture
chsici¢exenomiSahl) § 47 wmlm«yiwetnympmwawom@rqmz
rﬁ&h% \klan{ktr#%aﬁ‘é’@ (d. 60 H 06 H'?nﬁHn THR@I0' R ésoébded

t reflux wth stirring
diopwiseg end aontinupdh @rfabreﬂgx for 29einy &pEDicoding stleue@ctmas
t

s bl iio o109 AARdRERAE) ShGton T ehthe Eltion
nigty eyae fiteredtionmh Bpad pf Cefiteand thewrad mwashleﬂ aviteFtOAC.

e 0
TR0y BlerdiosOg fidhol, SfbotientRerlish bib0 g 81%) of
theicomboent29a St BMRVA00 Mz, eGDCIa)hé 1cﬁOgaih 68 (mhed}k 1vis- 2.01

i Ned o dOR e b N TR G %éfégtgg§?gm 2693~
G985 6t H), GQBI(di J Thd Hz2eh), rﬁe@ﬁ é(t, d =8.¢4HzbRdi de was

S5 B BELL UG @&e&&%%e@bbzﬂ@x A
méthytpjmngl)memyl}phenyl} -2-propenoate (30)

To a solution of 4-[(4-bromophenyl)(cyclohexylidene)methyl]-3-methylphenol (29)
(0.60 g, 1.68 mmol) in DMF (6 mL) was added ethyl acrylate (0.54 mL, 4.98 mmol),
P(o-tolyl); (0.056 g, 0.184 mmol), Et;N (0.70 mL, 5.02 mmol), and Pd(OAc), (0.023 g,
0.10 mmol). The mixture was heated at 140 °C for 30 min in a microwave. Upon
cooling, water (25 mL) was added, and the mixture was extracted with Et,O (3 x 20
mL). The organics were combined, dried (MgSQ,), and concentrated. The crude
material was purified by chromatography on silica gel (EtOAc:hexanes) to yield 0.13
g, (60%) of compound 30. 'H NMR (400 MHz, CDCls): § 1.32 (t, J = 7.1 Hz, 3H),
1.52 —1.61 (m, 6H), 1.98 — 2.01 (m, 2H), 2.06 (s, 3H), 2.32 (m, 2H), 4.24 (q, J = 7.1
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br omophenyl ) (4, 4- di et hyl cycl ohexyl i dene) net hyl ] phenol
as an oil. To the inpure internediate aryl brom de
w@ 200361220 wer e added terf-butyl acrylate (0. 60rPai/sS2004/024308

0.525 g,4.1 mmol ), Pd(OCAc) 2 (0.067g, 0.30 nmmol), Et3N
(0.84 nm., 0.61 g, 6.03 rmol) P(otolyl) 3 (0.134 g,
0. 44 mml) and CH3CN (15 rrL)8 The stirred reaction
mxture was heated overnight at 85 OC under a nitrogen

t nosphe The reaction m xture s allowed t oI
o SPochi G Bl hrdloet B r 6 B8 PR, o8 Tp. 1h
7ieel = sTtleizrgapm@r(dm*lamerma pes(aUm&deeumaen

sE%SQ%E.@Espaiifwéghw‘?‘ééﬁémé%@?ﬁf thyiphgpayneGyiphanyiy-
z;s.lopéasmaaiﬁ@@o the fi Itrate and the sol vent was

Theggﬁﬁt?qﬁ AR Ter iRy e S Fexanes: et bac
ﬁbﬁyﬁn@:}l@?}p@yﬁlwﬂgbeﬁ@éﬁ(w(034ngg)1( hdolY in anxturr]e of
E‘zé BEF O mwp s gt ARpoubalalan g s aRorS G L g oo

nhthol).1 TR nixturedvdd) stirréd ‘b5 8% & ford)h. Updrbcddling Ahdimixtéredidas

aicafnfleji ta p%l 8 pqgt% ap qq;%bu;s %gﬁl()g of §‘kl Hg? ﬁl_& mlxéurﬁ)'_m'/)as-lexggcted
With EtOAE (1X.20 ). TheldrganicHweredvashed with waltér,and brlhe (Px 38 mL

e((dsf&b 1@ quflaF’(NE‘ '§QQE§3) %@ﬁeg%‘? ()&IW%@R&Q §8%§of compound 31.

1Fm#ma>mxhwl bwsdm&)] @haew isa(rﬁrmem@nc- 796 tn (D) 199 (s,

rred solutio i met h

TR 28225 (.20 0. Gk iyt 16/ Han by Bl P 6.83 — 6.85 (m, 1H)
mgdgopanswl m)etzmd (hpmenrslez 1) OP8s aRte= §.2 4z, 0R), M6 (s,

% 13 i @% was added
i 12-38 (o dEet |-€M§c(ﬁ§') H‘/"nﬁg +r"Bomten”perature under
a nitrogen atnosphere. The reaction m xture was
stirred for 1 h and concentrated in vacuo to give an
mpl was di ssolved in CH2Cl 2 and the sol vent
was renoved in vacuo to give a solid which was dried
unagr vacuumat 90 OCto give 0.170 g (82% of
conpound palgqt an solid. 1H NWVR (400 Mz,
HREOEF 6 . 93°Ys, 6H),131(m4H) 2.16 (m 4
: £z /z : 6.65 (d, J = 8.4 Hz, 2
H),6.84(d,:83Hz 2H) 7.05(d,J:7.9Hz,2
H, 7.52 (d, = 15.9 Hz, 1 H), 7.57 (d, J =8.1 Hz, 2
, , , 12.33 (br s, 1 H). The conmpound was
S|Iated prior~o El analysis. HRMS (ElI) Calcd for

é?% ?nop%%ﬁy&%?y&wyé mé&tYipfrenylietfiidne ™! ©
Toa solutlon of 4-bromobenzoyl chloride (1.04 g, 4.74 mmol) and o-cresol (0.58 g,
5.33 mmol) in CH.CI, (20 mL) was added AICI; (0.76 g, 5.72 mmol) portion-wise.
The mixture was allowed to warm to RT over 12 h. Water was added, and the

mixture was extracted with CH,Cl,. The organics were dried with MgSO, and
concentrated. The crude material was purified by chromatography on silica gel
(EtOAC:hexanes) to yield 0.21 g (15%) of compound 32. 'H NMR (400 MHz, DMSO-
ds): 8 2.15 (s, 3H), 6.89 (d, J = 8.3 Hz, 1H), 7.46 (dd, J = 2.2 Hz, 8.4 Hz, 1H), 7.54 (d,
J=1.9Hz, 1H), 7.58 (d, 2H), 7.72 (d, 2H), 10.42 (s, 1H).

Step 2: 4-[(4-Bromophenyl)(cyclohexylidene)methyl]-2-methylphenol (33)



OH Jf H3 CH3 H3C> CH3Step 1: Methyl

4-{[ 4- (et hyl oxy) phenyl ] car bonyl } benzoate (23) To a
w@20080kx0b r ound- bott oned fl ask equi pped w t h aPCEUS®DI/E24308

stir bar were added anisole (31 ml _, 30.8 g, 0.285

noL) and terephthalic acid nmpnonet hyl ester chloride

(19.6 g, 0.099 noL). The f1 28k was equi pped with a

powder addition funnel and nitrogen inlet. The powder

addjtion funnel was charged with AICIBQé 0. 301
The tile compoynd38) B2 19,82 evasebtained Eem;32 ia A sirilar franeer

pR&VlidLsRYpbriis 10F EdmpdiRRl z@ddﬁmmhq%cywﬁocmw £56 Wi1ldd (m,

stlrrlng under a nitrogen atnnsa}ere he 1 ce-wat er

6htit 1 §uiss 3HMRoR e 224d M, KB4 T tse dH) 8% (dovh =i et WD e6.8R14d, J =
72 HoVRf), 6971 2 B HiLOM) LEEPR], @t-Uéﬁl-fzoéH? > h. The

vi scous reaction m xturé was cooled I n an ice-water

S Step B B! (28-3nfscyelobaxylideneld-Rydrpxydrmptirdiphanyl) rathyl]
phefi{i} |f2.,§,@,%n5§ile($s rel eased upon addition of ice)
0

folTowed by the w addition of ice-water. The

Thedite Icg'ﬂi‘pﬁ‘l“'i& B34(0sH3 9.480% )ewvpsupibrined Earp83rg a simitar seanngr
1 | d
80 SR S AR OO OO el

Ha; PHL Mol G2, He 4 BeR. 7.22 X2 25y bl 42 (e <l i, 2H).
T d | t

10 4T THER RO EH o P LFD 9BA B /2 F8 i I B B o 83 e
1@6075/62 o, JeodpdimaH2T . %(daleﬂ t Hzsg), d.651¢4 NR/R5(94'®1) 1H)
S o RAEES TRy %y%‘e?‘ nygFdy- 3?’"%@'?&9@%“‘?99@%
%gropsnenc&czmw 2 H, 808 (d, J=2823H, 2H. Step
The tEsDipo ﬁ‘“’%%%é"%ﬁ% %ﬁ‘%@ﬁ‘?%ﬁ‘]ﬁ@%ﬁ% Prhhss

15 pgevumsmeme)d foooropruhtBA. anMRda@o MbizuBMSQ-2505 Ai5p.(m, 6H),
e ]

208 uafh o 1 ep TR RRE e @ 7 <8 W IO BT ST P . 705

(Gnbies. 2d-lzn2H),o'g§21 (htrothheize HT @860, 4 Eidr2 Bz, 2H)sPEALS,di),

1?a%§dﬂ$n)etl1w§i PCII)Iemn/flﬁ‘tga(Nbom/I}benzoat e (23) (16.0

059 nolL) portionw se at RT under a nitrogen

20 E%ia&ﬂoj@%r(fa) The reaction m xture was heated at 85 0C

ng under a nitrogen atnosphere. After 2 h,
the oil bath was renpved and the reaction m xture was
al Id)vved to cool at RT.

I

Step 1: 4-[(4-Bromophenyl)(tetrahydro-4H-thiopyran-4-ylidene)methyl]phenol
25 (36)

In a 3-neck round-bottomed flask equipped with a condenser and a nitrogen iniet,

TiCl4 (0.51 mL, 4.67 mmol) was slowly added to a suspension of zinc powder (0.63 g,

9.60 mmol) in anhydrous THF (13 mL) at room temperature. The reaction was

heated at reflux for 2.5 h. The reaction was taken out of the oil bath then a solution
30  of (4-bromophenyl)(4-hydroxyphenyl)methanone (2) (0.35 g, 1.26 mmol) and
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The reaction mxture was cooled in an ice-water bath

and i ce was added very slowy portionw se (Note:
web@siiizeant HCl evol ved upon addition of ice POT/UN®04/024308

reaction mxture.) followed by the slow addition of

ice-water. The reaction m xture was partitioned

bet ween Et OAc and water. Th&0 organi ¢ phase was washed

with brine, dried over MgSOH4, flltered and the

filtrate was concentrated to %l ve roduct as

(et SRR EPNS (OA4h6, S8 aundh Beanbvarads THF (Faid gias 3dded

ahll tHe .lae&ndhamnue@waa ﬂeétes abFePVR 7 @ n dTrY@l‘éaf:ﬂidr\t fikefle Was
give 14.0 g (93% npound 24.

00
cRplpd mgea\ tey\pe@tlge@@d o&aterémﬂnL) ed@%d Vi Symgl&e doliowag byo
abl)lltloﬂ offf0% @guebus P@Cbs |(‘|¥O me).Hrhe r%aZﬁ’or( rﬁtxtu}e wa8 flﬂeﬂéa thraugh a
07 (d, J 2 2 H1 10 (f? H) . Ip
p%pﬁgphte and the pad was washed with EtOAc. The iitrate was transfe red to a

sé ér(awmhawahwwwr@&ve?e 5e§arbt%ﬂf mmeto?gdrﬁdlay@%mgy\hasma
| ] benzoat e (25)

V‘F lmae b{ﬂeﬁdwﬁoﬁ Qg%e%cﬂﬂdﬁf}%ﬂ'"ﬁﬁ‘ﬁa%\CWPweé%@é%é’éf’"

TRB@ARIe! prodlct vab 9[1r|f|e@f‘t£2i/ fladh coiufrirogrombtalRipiy oW%mcélngQIélng a
zi nc powde

ol |
erghes SRR arader Ot o2 aor biva SomppReLaS 2 Bk G ppuFer
(@3@3?7@/@)1 1ﬂtNmRRH@(6 MHENEOMBA-LA: § 2281 2.41 ?rﬂ @4)92 4509 47

was added via syringe. éNote
(POB) P 30 eI RET End =8 HEPHILS BRT akiaP Bikt 266, 7.0
(J 'ﬁl 82 F@QH’?U &7 &ﬂJr-QﬁQHZOQHWQX:iQU(%ﬂ MBS heated at

| ux undef a nitrogen at nosphere. After 2 h, the oil

Sé%nﬁ W Pimethyleidyb2E)3H4- [(%Bwf%npwl)eﬂeltwafq-‘é"@h'aﬁufan-
46§||d3?iefrﬁéth}ﬁpmrry|} fjﬁ%ﬁérﬁ;%b@ equl pped with an

tion funnel "which was ch sol ution

Ryase@SQ_ (982 Qaﬂéﬁﬁmwmt @Hh&ﬂ%‘ﬁt@ (@17§ 'H# 5.3t mmpl)yf Pd(OAC)z
(80427 gntYwhe mAR), PR3-, 40[104y, 0.381 ngmg;l) ?nd EtaN (©. 7;1 mL, 5.31

hydroxyphenyl)carbon ]benzoate
Mg yereradaer yeia dask qcmﬂa'("ms&ﬂva)( 3He Wé&w\aﬁ@w%@a was
heBtet e 85 PE a4 arreh rfeaet.o?ﬂhbttdr@waefau&vé’d @ ool at RT and

t et ramet hyl cycl ohexanone and
@rt["eaequyvsﬁ@/wﬁ@ﬁm’ EPNS nl]'l‘? B’@ﬁE'GéQY@" Wwag sgerfated; washed
vsmﬁfb?lhb Ocﬁle@" (MgBUi)n f.Té}ed ré?ﬁﬁthé Qlratd Whs'EShceRGatb8 &S §ide Be crude

he oil ath was renpved and t

he
pracict; B1P G DoEUSI ARSI Y 1BSNSEaHTEN SIVORPIGERPRYPN siica

g t‘]’smgTé" ﬁeieﬁ‘\%@.tEt@ﬂc ﬁ}dﬁéﬂﬁ ﬁd(ﬁﬁtom(ﬁ% giﬁ}e Bmb6End'St 84 a
bath and water (75°nL) was slow y add via an

yaunw faaem 'HUNMBI (400 MHEABHISR-ddods a‘@dédijzt) RH6cR-86 Gn.aH), 6.45
G- WA oo dhaiagfe i i pesty 0o
7, PH), 7:49 (dad =p&rt He, o0 604w B TETRE) A (gaf The
o1y B M PHER,  Snl gLy b
ylidene)methyl]phenyl}-2-propenoic acid (38)
To an ice-cooled solution of 37 (0.16 g, 0.392 mmol) in dry CH,Cl, (2 mL) was added
TFA (2 mL) slowly. After stirring at 0 °C for 3 h, the reaction mixture was
concentrated to give a yellow solid. The crude product was purified by flash column
chromatography on silica gel using a CH,Cl,:MeOH gradient (100:0 to 0:100) to give
compound 38 a yellow foam (0.074 g, 54%). 'H NMR (400 MHz, DMSO-de): 5 2.42 —
2.46 (m, 4H), 2.63 — 2.66 (m, 4H), 6.46 (d, J = 16 Hz, 1H), 6.68 (d, J = 8.4 Hz, 2H),

6.87 (d, J =8.5 Hz, 2H), 7.09 (d, J = 8.2 Hz, 2H), 7.53 (d, J = 15.9 Hz, 1H), 7.59 (d, J
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and the filtrate was concentrated to give the crude
product as an orange |liquid. The crude product was

we@eosPire by flash chromat ography on silica gePCTE1904/024308

hexanes: Et OAc (100:0 to 95:5 to 90:10) to give 8.09 ¢
(78% of conpound 25 as an qQff-white solid. 1H NWMR
(400 MHz, DMSO-cfe):d 0.85 d 6 H, 0.88 (s, 6 H,
1.24 (s, 2 H, 1.84 (s, 2 H, 1.92 (s, 2 H, 3.80 (s,

3 , 6.6 d J=8.4Hz, 2 .93 J =
3 5hz, S5 8, 21838 G LR Eshinkpsani B3 Hams
(%slbihalca.f&lcgﬂmo;s:kﬁsa.iﬂwfélvl(Esb ). Fduhd3BB3(1Pos. H) . Step

4-[ (4- Hydr oxyphenyl ) (3, 3, 5, 5-tetranet hyl cycl ohexyl i den
ggéﬂﬂg%%ggﬂyenzoic acid (26) To a round-bottomed fl ask
was added net hyl 4-[(4-hydroxyphenyl) (3, 3,5, 5-
te%;aneth | cycl ohexyl i dene) net hyl ] benzoate (25) (8.06
g, 21 mmolj), EtOH (100 nL),and THF (100 m _). To the
i e, 1 NAAupettus NaOH (200 ). The
/5 ed at 65 OC under a nitrogen

. The~Teaction m xture was partially
concentrated in vac ‘s to renove the Et OH and THF. The

aqueous m xture was poled in an ice-water bath and 1
N aqueous HCl was My added to pH ~1. The acidic
aqueous suspension was extracted with CH2Cl 2 (1 x)
followed by Et QAc (3 x). Those Et OAc extracts that

STEA RBF -GG Rere Byt innsRBD S Bfiy 2,
piopeyb ¢hloriig $83), _ filtered, ?nd the filtrate was
TSR o e SRRl ISR R o2
poc;:pef)eh_tacht (@d) (@3gi 0861 ndng)) arid dmflfbmdg npir)cvgmcaddad ozalyl
eIt o) 58mrDE ol FiGRR: Bl PHRESBERCIAG it
nektlreclzecgele awcledr OHRiICh 2miviediite(y0aites thet addiioneof @M. Ghe reaction
A BRIy Finfiafis 42,k o 2P el micur
waseohcdnitraiddig givd 39\&3 alnoily. reditud\Viat was Oséd-xithddiVBEheS 6) :

spufeaiony 1 pRigblapg W32 onisg b s Gk 22t 225ty 10, 0 48
(6, L2316 dhz, IHY; 78194dHze = 821 Hl,,2H), 233 (di,J I8.8 H, 2HYIZ,.42(dH)Y = 8.6
7, . P S e 88 14 P 78 S @Rl v o
Stép/2: {-HRE)-G4h{Cyéloheplylitidrd(Hydroxyphen@ideti]phenyl}-2-
pfgggndéyl)%)-%ip%?i%?’ﬁec%o%li?: a]é}d @} )

To a solution of nipecotic acid (0.058 g, 0.450 mmol) in water (0.5 mL) was added
triethylamine (0.125 mL, 0.899 mmol) followed by the slow addition of a solution of 39
(0.15 g, 0.409 mmol) in THF (3 mL). The reaction mixture was allowed to stir at RT
for 24 h. To the reaction mixture was added 1 N HCI to pH of ~1. The acidic
reaction mixture was extracted with EtOAc. The organic extract was washed with
brine, dried (Na,S0O,), filtered, and the filtrate was concentrated to yield an oily
residue. The crude material was purified by reverse phase preparative HPLC using a
C18 column and a CH3CN:H,O gradient (10:90 to 100:0) with 0.05% TFA as a
modifier to give compound 40 as a white powder (87 mg, 47%). 'H NMR (400 MHz,
DMSO-d): 6 1.40 — 1.47 (m, 1H), 1.57 (s, 8H), 1.66 — 1.73 (m, 2H), 1.96 — 1.98 (m,



10

15

20

25

Step 1:
(4- Bronophenyl ) [ 2- net hyl - 4- (et hyl oxy) phenyl ] net hanone

w@ 2005/0T22@ m xture of 4-bronobenzoyl chloride $AT/1122094/024308

5.12 mmol ) and 3-nethyl anisole (1.95 nL, 15.47 mol)
at 0 OC was added AICI3 (0.83 g, 6.20 nmol). The
m xture was allowed to vvarmG?o RT over 12 h with
stirring. Water vvas added slowy, and the mxture vvas
extracted Wi th r ics were dried w

T APl e 2580 52 4 T vy o 2Hhckes™ Sos (m.

Pt%u 8 ed 2y ne IR E9 W, @FHW3HB ZH)I 6.08 (GlQJ 8.3 Hz, 2H) 7 o4 ,J
t OAC: hexanes

to 0]
18 900 100 T4/ <beody T304 STE B e GBS st 1 b,
2@&) 7847§ (Jsdnw} FIRWIS5(E‘§) C&c@f&iz;zgl—iskﬁm %6&4681(%1 H) *2 rﬁaund
1 (d 8 (d, J =
4ﬁ924§@1) 762(d J 85Hz 2H) Step2
(4- Bronmophenyl ) (4- hydroxy-2-nethy|phenyl)nethanone
28) To_a sol ution of
nyl ) [ 2- met hyl - 4- (et hyl oxy) phenyl ] net hanone
(27) (1.12 g, 3.67 mMmolL) in benzene (25 nl.) was added
AICI3 (1.98 g, 14.85 mml). The mxture was heated at
[ ngpuwat er (25 nmL) was added,
and tfhe M : fted with Et20. The organics
j g apd” concentrated. The crude
by chromat ography on silica ge
eld 1.32 g (86% of conpound 28.
1H NWVR (400 MHz, b): d 2.26 (s, 3H), 6.63 (dd, J
= 2.4 Hz, 8.4 Hz, 6.72 (d, J = 2.2 Hz, 1H), 7.18
(d J 8. 4 Hz, 1H), 7.55 (d, J = 8.4 Hz, 2H), 7.70
8.4 Hz, 2H), 10.10 (s, 1H). Step 3:

{;%ggeg gk%@x@|Qaﬁmlﬁﬁ8@ﬁﬁhbqhietﬁqu{fkhgi}me

of ziInc powder
mer)oy -pmer(dme% oxpic a4 Ti C1 4 (0.90 m., 8.21

medlut%n%%&?pec&r@adﬂ ﬁi bE78g, P4 r'ﬁ?rf't‘ﬁze‘?ﬁ V\@err(@fslnlﬂ_)‘) ﬁé%radded

m xture cy cl ohexanone

em( 2 E‘Lo?r@pﬂqéfﬂup\)vedmy@@pwgn Qé 39 (0.147 g, o 399 mmol) |r2 dry THF
Lf)y }TEQ %B&lbﬁﬁﬁ)ﬁ@r@% ii#Y at ﬂTQP\dQn m@o&fh 10PD4 h. 'lé’bn-BéEotlc

rial was pur|f|e|
(EtQ)Ac hexanes) t o~V

w se and continued to stir at

aceir (uixed &442rom¢i)rwas Ad @pd thevgactionamixiviee was stirgdcat R efor 24
HefhRUHERM hitiufe Rad Rebtad Beesisc #&%@@h aRd méncrréateﬁfm 55 °C for

uenched reaction mxture was filtered throu

fh. CEhe reactignamixiie wag aiAeged/Jesq@ebatm hT thesgac Q{rpnémxture was
dddbd 1 AC Y\ﬁ‘)zf)lr‘ii bf ef TW(—%CI(WQ %Q‘J:tloﬁ t‘n'n&t‘?ré%s SdiHcted with EztgAc

concentrated to yi el . g (819 e conpound

The qmavi¢ lager mwam vg)h brmeldnﬁd (J@ag_S@Q filtereds ﬁ)’\d the fijisate was
c%n@éntn(a'iﬁd 2'I'T')e crgdé)éroﬁﬁct v?éﬂ)zpunﬂeaqg)é gre%a?a%vé Paverdd pha@e PbLC
L@lng@ @318 cglumnmd}qZCH HZQ g@gdlerg (10790Q-tog100: quzu 5% TFA as
a modifier to give compound 41 as a powder (0.018 g, 10%). 'H NMR (400 MHz,
DMSO-de): & 1.51 (s, 9H), 1.82 — 1.85 (m, 2H), 2.19 — 2.23 (m, 4H), 2.78 — 2.81 (m,
1H), 3.13-3.16 (m, 1H), 4.12 - 4.15 (m, 1H), 4.25 - 4.28 (m, 1H), 6.65 (d, J=8.4
Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 7.09 (d, J = 8.1 Hz, 2H), 7.17 (d, J = 15.4 Hz, 1H),
7.40 (d, J=15.4 Hz, 1H), 7.59 (d, J = 8.2 Hz, 2H), 9.28 (s, 1H), 12.24 (d, 1H).

HRMS (ESI) Calcd for CyoHasNO,: 460.2488 (M + H) *. Found: 460.2497.
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Step 4: Ethyl (2)-3-{4-[cycl ohexylidene(4-hydroxy-2-
nmet hyl phenyl ) net hyl ] phenyl } - 2- propenoate (30) To a

WG odospine of PCT/US2004/024308
4-[ (4-bronmophenyl ) (cycl ohexyl i dene) net hyl ] - 3- net hyl phe
nol (29) (0.60 g, 1.68 mmlé in DMF (6 nL) was added
ethyl acrylate (0.54 nL, 4. 8 mol ), P(OUIlyl)3
(0.056 g, 0.184 nmol), Et3N (0.70 nL, 5.02 mmol), and
PdEOAc} é 20. 023 g, 0.10 mmol ). The m xture was heated

or 30 mn in a mcrowave. Upon cool i ng,

water (25 nmL) was added, and the mxture was extracted

thOEt 20 (3 x 20 nlL). The organics were conbi ned,

rred , and concentrat ed. The crude materi al
wa NFZ P2y aphy on silica gel (EtQAc:
hekanes) to | , (609 of conmpound 30. 1H NWR
(400 3) ¥732 (t, J =7.1 Hz, 3H), 1.52 -
1.61 (m 6H) . -201(m 2H), 2.06 (s, 3H), 2.32

(m 2H), 4.24 (f, = 7.1Hz, 2H), 4.78 (s, 1H), 6.36

(d, J = 16.1 Hz , 6.62 - 6.63 (m 2H). 6.96 (m
1H) 7.13 (d, J 58.2 Hz, 2H), 7.39 (d, J = 8.2 Hz,
7.63 (d, J = 15.9 Hz, 1H). Step 5:

cl ghexyl i dene( 4- hydr ox net h n
%ﬁrph&aé FI IR e A
,;gﬂoy( EEa"n’é (ady [ cycl ohexyl i dene(4- hydr oxy- 2-
mst h th Q}éﬁ)henyl }-2- propenoat e 30) %8 q\'
o aisplyiRDIo] LIOme, {64 S0 MEreh i FReT 0.5/t ) whs i
(@qiglﬁfi Qrz élﬂlf&l@w&dwatadmi@n@f 35M W d 3994me1) in aryOfHF 3

The m xture was, stirred

"&doﬂ?‘ﬁ@eacpﬂ%"}'ﬁ%{rﬁdﬁé siged %R&l@ﬂ%ﬂ"'?%%ﬁou‘kh '-tFHO' ¢ (0.44

NAAGIEPYEY $Rhs bH@H &id the Mddtbn MixtBreWad MloeWaAs sifbr atiast 24
wth Et c (1 x 20 nL). The organics were washed wth

huelthereagiign inixtdee was heated al 4%:%cfor 1atang thea heated algeds for
2@‘?\” elfﬂétréé‘étioﬁ'?m)(t'u?é WEE afbwd 8 cﬁélqg%orﬁ’fengpﬁmlﬁ‘ drodthe reaction
n1xtg|:p was(lacgtged(w]\l HEflpo a pHg,:j)~(l s, Thgpidicreaction nz&}upm/vag eixtracted
vﬁ’th‘}i?tOf\g THe ogﬂaﬁlcla}ﬁ wal;"s')apar@te'ﬁ?’w%ghedzwhhh t(;ﬁhegarled ?\Ieﬁgoﬂ,)

ed 1aq)d thq flgrgte( was gonseatrqteq;qz Thg p|)ude gpr%lc( was pyffied1 o 32

pfe?araitﬁé reJe%\éBpK£§|HPLOTﬁ§n§QQ)1@MoﬁJnW artd a BRORIEOlgradient

(LS 5B a0 U5t A brasgmacifiet IgivarePOIar0 AEREr0%). 'H
%?o?ﬂwﬁ Srﬁ’llﬁgb' RO eso?‘(sbgﬂgnlb@“éoﬁhé%hho{ b @i@» rgﬁwlsﬁ)“ 3%4 (.
3H20H- 48 §s, \N_aﬁs GeleftiesldlJ A 8 B'Z(ZH)7§ 8@ (bs 1172, 6:9ip(d) J = 8.5 Hz, 2H),
7PRF ! 928 RE: 2H), 7.42 (d, J = 15.4 Hz, 1H), 7.50 (d, J = 7.9 Hz, 2H). HRMS
(ESI) Calcd for CogHaz nO4: 446.2331 (M + H) *. Found: 446.2321

Example 17 (45)
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The m xture was allowed to warmto RT over 12 h. Wter

was added, and the m xture was extracted with CH2Cl 2.
wdbmsorgami cs were dried with MJSO4 and concene@EUSING/024308

The crude material was purified by chromatography on

silica gel (EtQAc: hexanes) 2 yield 0.21 g (15% of

conpound 32. 1H NWR (400 DVMBQd 6): d 2.15 (s,

3H), 6.89 (d, J = 8.3 Hz, 7.46 (dd, J = 2.2 Hz,

8.4 Hz, 1H), 7.54 (d, J = 1.9 Hz, 1H), 7.58 (d, 2H),

7.72 (d, 2H), 10.42 (s, 1H). Step 2:

Step ( Mﬂ;%mbmewlr)dmwhdmewbrdmbphmlwét]wuplmtdlx_i)he
e

|
DSt BoY figstecaR exipRes il Perf gt RRL TS nitrogen
ifletpTidg0.51anL CZ‘OWD owriol) i sidudy e d 0DsddensiGiDG! Bie polvder

GpS. §69vp) My THE (&3 i Fipomt pmpéraffe” Tetactih mxure
wgbsglelilzhkad aZk&fluxg?rQZ 5 ﬁfj Thtd realﬁoﬁ milturetrds takerBdut(afl thedoiFbath and
= ssfuih of bRy SRR BE 29975 29 35 8 25 FrpeD
Sbpmealistemns |t et
. X 9 Si
ThRarl e S e R BB GR35 Ta R iR Blowed
t€E¥d| 3 RTd Watd2(10tmL)vas atddid itz the3ebctioh.ndiXtu(enyia GHyringe 19
4 A < 2 4H) .. 4. 2 o T = T

Sfredyiag% E2Gufo ) ghe iFdeyortnrt s el gl a g of
Cklite. TTHe gdal, of Ud)ite veasBdagher vﬁﬂH)EtO&cSS‘hé;‘plltralé-l)vas frariertet] to a
sigargﬁﬂé funTﬂ)an'Epép% gayﬁrs vgere separa?ed1 'IHZe org';_gmc layer wés WasILea

witA)bridie{ driddaive/San filténed carel the ffijfateowys Sanetingtep hegiyé aneily
U2 PR SAS lTy BHE s R
chmmMOgrpqusmg;S;OzraancxheadnésEtQMgradladt (300:0 td A5 R¥FRo afford
IELN s e L Y R T
1650711(5m(m3|2$1) 1071051 {d,(m) 8H),8..93 H1.98Kn, 2i4),3%6d @, 1H),%6.67 (d, J
-1834 2. 24 ’6% <d7»z%%é st 7Srfa e 279y 740 Relbpete
H3, 4.38]s, $He: :
sie%“ Effivmﬁ?nﬁgéy‘ 3653 BhRiota o aBodenetr ask
o x3phénw) Mbtnylmmlﬁl}aaprmoatm quy ogen inlet, TiCl4
Eorotnd 403 pWTR o Lot VAR A AL B GHRREIIS RS
tolyl); (0.11 g, 0.359 mmol), Pd(dAc)z (0.0394 g, 0.175 mmol) and Et;N (0.7 mL,
5.01 mmol) were added to a flask containing CH3CN (13 mL) and the stirred reaction
mixture was heated at 85 °C for 24 h under a nitrogen atmosphere. The reaction
mixture was allowed to cool at RT and then partitioned between water and EtOAc.
The layers were separated, and the organic phase was washed with brine, dried
(MgS0,), filtered, and the filtrate was concentrated to give an oily residue. The crude
oil was adsorbed onto silica and purified by flash column chromatography on silica
gel with a hexanes:EtOAc gradient (100:0 to 50:50) to give compound 44 as a yellow
foam (0.33 g, 92%). 'H NMR (400 MHz, DMSO-dg): & 1.45 — 1.53 (m, 10H), 1.72 -
1.73(m, 7H), 1.96 — 2.01(m, 2H), 2.53 — 2.64 (m, 4H), 6.42 (d, J = 16.1 Hz, 1H), 6.66
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9.60 mmol ) in anhydrous THF (13 nlL) at room

tenperature. The reaction was heated at reflux for 2.5
w200Fhe2eeact i on was taken out of the oil bathe¢heseo0a4/024308

solution of (4-bronophenyl) (4-hydroxyphenyl)net hanone

(2) (0.35 g, 1.26 nmol) andtetrahydrothi opyran-4-one

(0.44 g, 3.79 mmol ) in anhy&ﬁous THF (13 nL) was added

and the reaction mxture was heated at reflux for 2 h.

The reaction mxture was c d to roaom erature

Gorl= B . PR B 1 e Hoy P g8 (g 24 b e ol 7189 6. 4 =

1@dﬁntlm) wts?l@%:aeu&wszHW(s( 1Q).nL) . The reaction

80132 bl Yl e &83%9@n?@%x%gveéﬁgé-‘?ni“nré‘t’hytuphenyu

z-ismp‘éhercrazﬁu(_)a separatory funnel and the Iayers wer e

Thrars cngasasiangt Sl @7 S R Bampl i ool (fhat] was aaced
meﬁm)rsﬁvayl THe dJiriéa réattion Imnxtiﬂéamsyalmea RO WeFh tOVRT over a
ﬁurlf gﬁ flash col um chromaz %5 8 on silica gl_%l .

ap hEiefraction mixture wag capgentra oivs apxsliow)solig, The solid
v@as\wsg@%awmhe% axd tihe\&bluh@n wa%smceh&aféaao sveblﬂ@wdel Hhe

OuliiedBL ) i O
pgw ? Wﬂ? r%q?e Wi carfﬁd tgg)vefogmpgynqg_ a_ta%pgwder
(bizz1 g2irhi%). 61r8ﬁw(ml(4oé MHzS d:'M$G d6)2601 50/~ %3((& 20,22 (% 8H),
: e B, e

129312 1mrg{r|p,>g§:{hg|6o (m 2) 643 (d, J—161 Hz 1H), 66 d, J 4 Hz,
26—356 881d, 4+ § 3-Hy/ 9H9 wmwfw_)m Bzl 2Hy @R (éhh EReoyZ, a'Fg 7.57

FRIS DD A RGN SR

dmankis, Célcd9erddZH0.$),: 8. 28B ! FKcmnholsyb)zs@s
(0,12 g, O%EI) mol ) aﬁdgE?SZN (0,74 - g

were added to a flask containing CHSCN (13 rrL) and t he
ExRniie 98 (A8)xt ure was heated at 85 0C for 24 h. The
reactron mxture was allowed to cool at RT and
partitioned between water and Et OAc. The organic | ayer
wa separat ed, washed with brine, dried (MSOH),

e fiblyrate was concentrated to give
|odu he crude product was purified by

PN CIRG tography on sili ca gel using a

corrpound 37 A5 yeIIowfoam 1H NI\/R(4OO VHz,

DVBO- Cf 6) : 6 (s, 9H), 2.65 - 2.66 (m 5H), 6. 45
(d, J =16 HQ 1H), 6.68 (d, J = 8.4 Hz, 2H), 6.87 (d,
J =85 Hz, 2H, 7.09 (d, J =8.1 Hz, 2H), 7.49 (d, J
:161H21H) 7.60 (d, J =8.1 Hz, 2H), 9.37 (s, 1H).

4 Bromophenyl)(tetrahydro-4H-pyran-4-yI|den methyl]phenol (46)
Hydr ox he)zkll tetraegydro4 ;;I)_y
789 5) PR RTIGas iseraeadrir (3g: el 640 mL,

5. 84 mmole) was added dropwise and the resulting mixture was heated to reflux for
60 min. A solution of (4-bromophenyl)(4-hydroxyphenyl)methanone (2) (0.404 g,
1.46 mmole) and tetrahydropyran-4-one (0.405 mL, 4.38 mmole) in THF (2 mL) was
added. The resulting mixture was heated to reflux for 2 h, then was allowed to cool
to RT. A 10% aqueous solution of K,CO, (25 mL) was added and the mixture was
filtered through a pad of Celite. The filtrate was separated and the aqueous layer
was extracted with EtOAc (2 x 20 mL). The organics were washed with water (25
mL) and brine (25 mL), then dried (MgSQ,) and concentrated. The residue was
purified by silica gel chromatography (Isco Sg100c, RediSep 12 g cartridge and a
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To an ice-cool ed solution of 37 (0.16 g, 0.392 mmvl)
indry CH2Cl2 (2 nL) was added TFA (2 nL) slowy.
w@bdoenizeo rring at 0 OC for 3 h, the reacti on PCRUS2084/024308
was concentrated to give a yellow solid. The crude
product was purified by flash col utm chromat ography on
silica gel using a CH2C 2: VES6H gradient (100:0 to
0: 100) to g| ve corrpound 38 a yeI I ow f oam (0 074 g
540/g 400 MHz, %l/
ntfoe%stmgz) é@°/°(FntP/’zﬂli)exa%eS4fef &"n 0= f963% Et%ﬁ hexanes
ogengg |§nﬂ1 th}ani?»og/o gtd&e:heddhes ﬁ)r%7mlh91to p}owd§05_31 t (62
wr@guraca“ gsasvf'meﬁe"d 2#6%\/'6 @@Q‘é SW (dﬂz—?,@ Hz 2Hi#§ 97 (d, J
6.95 @ 335%6%*2 6*75 R}\@s@ﬁ%)z 6f(d K (5272
H2|CB ﬁ% @ I-U) I'Eoun Hgad fix 5

53.121 1 anpl e
(ddy S289.05%-Bhiz14H), 2 40 (t J 5. 0 Hz, 2H), 2. 36 (t J 5.0 Hz, 2H).

s(t&E)z éﬁéu{yﬂm})@iﬁo thydﬁﬁ@E)ﬂenylgimmfﬂh%mh)ﬂwsmL] phe

ro eno lorid 0 a m xture “of
YQ'Q?'J@"{‘*& ']ﬂhﬂ“&!ﬁ&fﬂw Te@é’ﬁ@((d_hydr oxyphenyl ) met hyl ] phen
%Iza?cméyn@ﬁ ;(Ra'tr%h?d?bdu-( Wram @d&ae)&e&\gi}pml Hgﬂmb”g;

oxal

O3] rpm§|e@wa§ dispgivedindaMpb 1 fest- @H‘%'p%cfy'atﬂ(%()%%{ P&14
nhdik rprtomsggg@ggglge@roaag Ithble ardd BB (@Y 80 Lab b@B rﬂrh@e)

addi tion reaction mxture was stlrre

wes Afdachipiowad MePHGAC) (-09346r 0910 Brente)- The MREEn
HBLHEk b G6UC i S RAGBNGA! Shiledialh K 38 niAthel sl ddbidPBIrire

was used t hout further purl i cation.

V(/at@o(amzL) vmmd@ﬂ@pd dhes mixdure yvasgpqjracted with Ete@ (@9( QanL) The
o%mcs@véf% dElgd (MgSOé%nﬁ'zconéé'rDt ate%‘ E‘-'ﬁe (’égldlfé wassplﬂ'lgsg by silica gel

chrgmatggraghy disco, ﬁgﬂ OQg FRleSq;H) gpaglqued 1 5% Eiogc:hep@nes for 5
n%hb 15"/%’(03?04{6 %t? @Q)vﬁr 15 min 40‘%y dtOAc heﬁaneﬁ for 5 rrhn t(i yield

epty |dene 4 r ox

Wérg/(qg-@ﬂfﬂl@p@nfdyﬂe)soﬂd pll'pélMFﬂ(G[é@@)r 66)5@ (ch ad 5(9 lﬂZlO)'l)
T al n C L|
Tt (8,951 bonzd 7ORESEG e AL Aol /b 8 B4 9T N6 . v
=08.8 91z, 2irth16)3 (d| -IIsW@cO Hy, ‘tHieS Qﬂ (ﬁwwﬂ,oﬁ 74 om, 41), 240 (dd, J =

td . g, 0.409 mmol) in THF (3 nL). The
1rqga§td| Ig%’ ﬁrﬁ]‘)kfg?g&\?ﬁ;@ allowed to stir at RT for 24 h.
Step 8h&2E)Sa{dtli4hydrioxyphenyllitetrabydro-4Hipyrm-4 tylidphe)ofethyl]

pﬂ‘}ﬁy@ﬁoginfehgﬁ:qd'@ xture was extract ed vvit_h Et OAc.

extrac s washed with brine, dried
thNBBSD(@E,) 3H]4+[(4elnmxyahemﬂ)l(ietramydr¢ atHepyvans4-ylideneimethylbd

pﬁw@nmp‘?éérgz %‘Ho&t‘e '@ (8%7@' g0. 15? gnrgélg?zg %ﬁ[ééﬁhsq’lﬁ%:lz (1 mL) and
TFA (1 mL). The solution was stlrred at RT for 4 h, then was concentrated. The
residue was recrystallized from EtOAc to provide 0.020 g (33%) of compound 48 as a
tan solid. '"H NMR (DMSO-ds): & 12.34 (s, 1H), 9.37 (s, 1H), 7.58 (d, J = 8.2 Hz, 2H),
7.53 (d, J =16.0 Hz, 1H), 7.07 (d, J = 8.2 Hz, 2H), 6.85 (d, J = 8.4 Hz, 2H), 6.67 (d, J
= 8.4 Hz, 2H), 6.45 (d, J = 16.0 Hz, 1H), 3.59 (m, 4H), 2.25 (m, 4H). LRMS (ESI):

miz 335 (M — H)".



10

15

20

25

C18 colum and a CH3CN:. H20O gradi ent (10:90 to 100: 0)
with 0.05% TFA as a nodifier to give conpound 40 as a

wowkioseipewder (87 ng, 47% . 1H NVR (400 MHz, DhSus$069/024308

d 1.40 - 1.47 (m 1H), 157 (s, 8H), 1.66 - 1.73 (m

2H), 1.96 - 1.98 (m 1H), %4, 2.30 (m 4H), 2.39 -
2.44 (m 1H), 3.14 - 3.21 ( 3.92 - 3.95 (m

1H), 4.18 - 4.22 (m 1H), 669(d J = 8.3Hz, 2H),
E693 o= 83 Hz, 2H), 7.04 (d, J = 15.3H, 1H),

- g 1z, 2H), 739(d,J=155Hz,1H),
752(d J =81 H, 2H 8.79 (s, 1H). HRVB (ESI)

Cal@d for C29H34NO4: 460.2488 (M + H) +. Found:
anmpl e _150941) Step 1:

- feptyl i dene( 4- hydr oxyphenyl ) methyl]p
henyl } -2 NQyt ) - 4- pi peri di necarboxylic acid (41)

nol ) i n wape 0.5 nmL) was added Et3N (0. 12 nL 2.2

a solution of 39 (0.147 g, 0.399 mmol)
¥). The reaction m xture was stirred at
RT under nitrogen for 24 h. Isonipecotic acid (1.1 eq,
0.44 mmol) was added and the reaction n1xture mas

irr RT for ct |
Stnrte a1 bramapinydcytioof bR Rt ee I 18° ¢ 1o
Fz’cﬂlohmg'lfh@ proeagdiire @Rscribet lﬂdir&:dm!bd gﬁg th\ﬂ@b pawdze ¢0. Lm ?Rﬂ’tl7
ture e to 0 ~
AglehnGh S PARL B okl e Rl Eey it b Orc.
ﬁ&h&»@pml)metmyuene ®<0 Wbeﬂ4wmri'ﬁolérarmecycnbbctedone (0.580 mL,

4R vplean eE @7k o Ferob b Baren vt ey oG BNE

(ODTIE: WB@(@S} Hg, 36HzCZQB|) cob4@) Jagla mthBpM 022(@ YEBH BAL2H),
05% TFA a

90 to ve
& Uhisboli A e 25). 4858t g 4B 11@%5%’ KR (g0
2: EBuefI92EX3 (&:tlﬂe -82 - 1.85 (m 2H),
%- SQE’:{-%P?%C oty neMgﬂ} H, 3.13 - 3.16
lwﬂrolmhen)( mthyl}p y moplgi)enogrtez( 4 28 (m 1H),
ﬁ)ll@ﬁlrﬁdhe prozedurbidesatted fér. &ﬁhp(ddnd «17—4-{144 Hz, 2H), 7. 09
="15

Wamogheny%gyc,quq&yhd%metﬁy%@wl (]_3) (©. ‘50529 ,%2832;%10!% teg-butyl

Iaﬂa"(ﬁ) 032 nﬂ_4 0(5¥3 rﬂm%le) H;M‘m&l o)odﬁal%d .d3a9 n@&&éﬁﬁuﬂﬁl(n 125
4&2%%&17 mmole) Pc'j_POAc)z (O. 00 4%98%mmole and 6|\‘731F J(16 5§n4L% yielded
d-osd §X493/:,){dt cb%@hﬁmwtaybwﬁe%ﬂd My oKy @y 3 mmuu $15.9
hen}/_B ropeno ggr ol i ne To a sol ut|
Mo gVD1 7.6 (R0 D2 1, 261741 Tl 1 82 Redtdr 706 (@ hF B8 HagH,
afsiesl S 8N Hz, 2H), 6.30 (d, J = 15.9 Hz, 1H), 4.73 (s, 1H), 2.27 (m, 4H), 1.64
(m, 2H), 1.57 (m, 8H), 1.52 (s, 9H).
Step 3: (2E)-3-{4-[Cyclooctylidene(4-hydroxyphenyl)methyl]phenyl}prop-2-
enoic acid (51)
tert-Butyl (2E)-3-{4-[cyclooctylidene(4-hydroxyphenyl)methyllphenyl}prop-2-enoate
(50) (0.0586 g, 0.140 mmole) was dissolved in methylene chloride (1 mL) and
trifluoroacetic acid (1 mL). The solution was stirred at RT for 4 h, then was
concentrated. The residue was recrystallized from EtOAc to provide compound 51
(0.013 g, 25%) as a white solid. 'H NMR (DMSOQ-de): 5 12.32 (s, 1H), 9.27 (s, 1H),

7.58 (d, J = 8.1 Hz, 2H), 7.51 (d, J = 16.1 Hz, 1H), 7.14 (d, J = 8.1 Hz, 2H), 6.92 (d, J
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(0.12 M _,2.2 eq) followed by a solution of 39 (0.147
g, 0.399 mml) indry THF (3 m _). The reaction

woroosoir2mwas stirred at RT under nitrogen for 2dr/i1$2004/024308

L-proline (0.44 mol, 1.1leq,) was added and the
reaction mxture was allowedzto stir for another 24 h.
The reaction m xture was heated at 45 0C for 1.3 h and
then heated at 55 OC for 24 h. The reaction m xture

Va1 @Y, MYesled @d, 08 41Y gﬂg'@ J:ﬁEpF&L%“f Bz, ﬁ%o%q%im 4H), 1.59

reaction mxture was ad to a’

@i )l A2 fot $oh LRMS (E8!)vm& 361 t(MacHEd vvlth Et OAc. The

organi c layer was separated, washed with brine, dried

él\la2804), filtered, and the filtrate was concentrated.
58 oduct was purified preparative reverse

phase HPLC using a C18 columm and a CH3CN: H2O gr adi ent

(10590 to 100:0) and 0.05% TFA as a nodifier to give a
1H NVR (400 MHz, DMBO-c/6): d

HO56~% 8 H3H), 2.21 - 2.29 (m 5H), 3.64
(s, . 6.69 (d, J = 8.6 Hz, 2H), 6.81
(br = 8.5 Hz, 2H), 7.14 (d, J = 8.2
Hz, = 15.4 Hz, 1H), 7.50 (d, J = 7.9

8H, Cal cd for C28H32 NO4: 446 2331 (M

4- [Blcyclo[3 3. 1]non 9-yl i dene( 4- bronnphenyl)nethyl]ph
enol (43) In a 3-neck round bottoned flask equi pped

t let, TiC 4
%Lgﬂ%&éﬂﬁg&oﬁlﬁ@%ﬁ \ﬂr;’lr r‘g%&? : suslpen5| on
Riforgrien(®.963\g 22.1(rBmb ) gias Quﬁﬁanﬂwirb 1 Nraq@esusThfdréchiorié acld
ion mxture was heated

{ t Th {

o P TAS LS Wesiealiitio HERE PO cRIS INsnavaR oo RT. The

tureoWas betratitdd Wit Bth t
c’gi E)er:oa h]:?_gy Yo 3?%?2??#’] Tmo'ggﬁ'gi‘gere gried (MgsQs) and

oRIRD ) g abiiie DU prries b slish e ovamaiaaanby (oo SaTe0c,
RBIHBép 120) gleartrioige, 5%@t0kche%sa&®ﬁ'm :‘F)I?’@torﬁ%ki@/&b :hexanes
J { :ﬁﬁ%gﬁ%ﬁgr reflutxf(g The reaction .
Pﬁe& 1 i, A8 toAS /RﬁtO%b@ﬁaneqevqrmp Mias25%
Ea@eleﬂemetshi@r 5 @) to pmvgﬁmt(%o;g a5%,) §¥tblda€éeyé‘ue¢v'na¥;‘i@d H

e reaction mxture was

W’B%&ﬁ%ggﬁ‘b{éﬁ“ﬁ) ﬂaﬁ? G 1B ite. The pad of Celite

SWZM&-‘E(hﬁBi'omdﬂheES(W2 G-EmtrEHeil’iﬁfei’raW?c?rJ flﬁg)sﬁfﬂ gd to
yﬁf’ Q{Fé}e unnel and t he | ayers were sep The

nehE3\ashed with brine, dried (MySO 4)
Fblldwtnﬁg &b pracstiyé8eddribbd fir RoMPEUIRPAE %fhg gﬂnﬂgr 84 ¢ 943"
a

oi | e The crude product was rbed onto

oL g @1@@9@# i’edp qu)a@rpf@@PB'FﬁﬂYBHrMWgh@wwethanone
(gqorsgz g msamﬁola) e 2 %%-teafmtthyie RsHyaR-4 B2 bRe (52)
(J gS‘F ml EQS mmole) afforded 0.564 g (76%) of 53 as a white foamy solid. 'H
NMR (CDCls): § 7.41 (d, J = 8.3 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 7.01 (d,J=84Hz
2H), 6.76 (d, J = 8.3 Hz, 2H), 4.99 (s, 1H), 2.24 (s, 2H), 2.20 (s, 2H), 1.22 (s, 6H),
1.21 (s, 6H).
Step 3: Ethyl (2E)-3-{4-[(4-hydroxyphenyl)(2,2,6,6-tetramethyltetrahydro-4H-
pyran-4-ylidene)methyl]phenyl}prop-2-enoate (54)

Following the procedure described for compound 47, 4-[(4-bromophenyl)(2,2,6,6-
tetramethyitetrahydro-4H-pyran-4-ylidene)methyf]phenol (83) (0.152 g, 0.379
mmole), ethyt acrylate (0.125 mL, 1.15 mmole), P(o-tolyl); (0.0126 g, 0.041 mmole),



10

15

20

25

30

conpound 43 as a white powder (0.32 g, 67%. 1H NWR

(400 MHz, DVMBO-cfe): d 1.50 - 1.54 (m 2H) 1.71 - 1.73
W@ 200584220 1. 93 - 1.99 (m 2H), 2.60 (s, 1H), 6rPGIWUSTN4/324308

= 8.4 H, 2H), 6.87 (d, J = 8.5 Hz, 2H), 7.02 (d, J =

8.5 Hz, 2H), 7.46 (d, J = 8.3 Hz, 2H), 9.32 (s, 1H.

Step 2: 1, 1-Di nethyl et hyl 69

(2E) 3-{4- [b| cycl o[ 3. 3. 1] non- 9- ylldene(4

dr ox phe met hyl ] henyl pro% noat e
ESS B [ D), PHC B0 Py oialan B (1.5 mL)
afordZ% 1o, 9@ &9 oﬁH&h% urﬁ(sﬁ&l é{{Nhté”sélfa 1HJNMR é@Déﬁ? $7.65 (d,

S R o o345 (e < et a0y 4B 18 comBd e 2o o8 b4
Azlﬁmgegn%d./ they ﬁE' 319)28.4D]4CS £ 96.0MXY H?]Ql w& hlﬁ?uezﬂs @tJ=

85 0 under ‘a ni trogen atnospher e.

7reldzt3ron2.rP 48, L%H:) 084 (Sa|2H@.v0e%r9(to/ Tdol Hé@"ﬁé‘l“ a%érs Bhn!.22 (s,
epgrtitioned between water and Et OAc. The layers were
separated, and the organl c _phase was washed wi th

Siep Ac(2EIBHA - Nytroxaphomy ) (2.2, 6rteteamethitetraydrardé-pyran-4-
yﬁ@@ﬁémé’tl%gfﬁi\etngngrdﬁzmom adid (s5)i due. The crude oil

onto silica and purified by flash colunn
Edmt Hfat Dl liphydrexypbenyl¥3. ZM-t%amtfyltﬁ@Mé%MétW
yﬁ(ﬁéﬁé‘)rﬁ%ylﬁé‘f{éggﬂ)rbﬁa%ﬁ@ (_PS_0|91 098 g? 0780 Wﬂolégﬁl/?d@solved in

eﬁwaploﬁév fgf)im S gm-quldq(()@GQ mi 075(3,M aquouslso%non 0. )780
n?mgléa\&?% a&@d rﬁl the mlxtgre%laé I‘f@atéH'{)o 756“C4f%r é% h JT he é(ﬁ.ltl%ﬂ was

coefed thajgngd:ongemfagadl W@ter QQ)mLﬁwaﬁgac(c@d apd:thqml)q_urﬁzuas
ctjctad pif plEr 18 015 Tl fpamtime oiSucot pb s SERoch yer
wasttreatgdomtini Niaqueoys U§b H=3c |T@e(ra$)ltmudnlawr¢ wes eyisacted
e o A A o S

cnns@r\snat_emyrw'deoﬂ)\/é é%%)r@ﬁqommmmbiéasa neler ye¥gwsplics 'H

VMR [QRSCERY:§ PAadielah & 468 TALTERGE P4 BriaEr 320 v -

115[’93HB,OI||'DI 7.09 (dals= 8 8ritz 2H), 4. %’i‘j(d; d =fi.4 tlza2ipo addr(d, Thé.4 Hz,

r

ARSI LAt RS MG BT 0 oy T B B Busty
IJHMS(EEWB@MB@)J(MGI—H)BO - 1.53 (m 2H 1 1.72 (s, 8H),
1.93 - 2201 (m 2H), 2.53 - 2.60 (m 2), 6.43 (d, J =
16.1 Hz, 1H), 6.66 (d, J = 8.4 Hz, 2H), 6.88 (d, J =
Exathptz21258), 7.09 (d, J = 7.8 Hz, 2H), 7.52 (d, J =
16.0 Hz, 1H), 7.57 (d, J = 8.1 Hz, 2H), 9.30 (s, 1H),
12.33,(s, 1H). The conpound was silated prior to El

Step 1: N-(4-{[4-(methyloxy)phenyl]carbonyl}phenyl)acetamide (56)

A round-bottomed flask was charged with 4-acetamidobenzoyl chloride (0.95 g, 4.57
mmol), anisole (0.60 mL, 5.48 mmoL) and CH,CI, (15 mL). Cooled in an ice bath,
AICI; (0.93 g, 6.85 mmol) was added in portions. The mixture was stirred at 0 °C for
4 h. The resulting dark brown solution was poured into 1 N HCI (25 mL) with ice and
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analysis. HRMS (El) Calcd for C31H4203Si 2: 518. 2673
(M+ ). Found: 518.2685. Exanple 18 (48) Step 1:

wda@ 290641 Beonophenyl ) (t et rahydr o- 4H pyr an- 4- yl i de@BYSBDHNG24308
| ] phenol (46) Zinc powder (0.759 g, 11.6 mmol e) was
suspended in THF (13 nL). TiCl4 (0.640 nL, 5.84 mole)
was added dropwi se and the r'esulting m xture was
heated to reflux for 60 mn. A solution of

4- bronmophenyl ) (4- h anon 4
g FR PR R AR By RO GBS SR Exract was
ﬁasﬁtgd iR lviter] Bruga"gn?@ oVér)Néé@@F &ﬂidfzéd aﬁ?ﬁ\erfm‘awé Wkalﬁlg ;

m xture was heated to,r ux for e we
Qocersted § Gep Biaw ool ResHTLoe Blodbir i RotRs cpisatigrahy
ohe sificigsl calfhnt digtedwith wuésaamabwct(en ptd divy @55 ly (asRpef
of Celite. The filtrate was separated and the aqueQus

PEPOT S 2B KO APUSIY TS T3 5. o NNIR (40BN CDC): &
2329@4139)3 368 @, 3ﬁ§ feegé i yB sv@Hsrm)% mar @m:h b;rwe 7(6%5(m

7 then drie g'l\_/g '53 and concentrate
gard 28 6@2 8O e The bigatldy rléEM§ ('E%dafz 270 W+ H)
+Sgéé) edl Sep 12 g cartridge and agradi ent

conS| stl n of 10% Et OAc: hexanes f or mn, 10%to 30%
N-r@xlg‘h@ge%wb?xymemyﬂ(&%ﬁéi-.tey@%e@x!AtGIOI\%ﬁege)r Bethyl]

‘a}]énlygb ﬁg"ﬁa@@e 0.31 g (62% of conpound 46 as a
NVR (CDCI3): d 7.41 (d, J = 8.3 Hz,
Tay stirgecosuspension ef anepawder 1099 965.84 mradl) iy THFE(16 k) was
s%?&ly f@dgcpﬂ@ij (0‘233'ml_8 2397"%mo§hha sﬁ'mag a( RT u?ﬂh@:n a ?Iltrzger( dd

qtmosgheee 5T0e mxturgpgas rggta@epi at: ref!ug(rfpt %Ut fq solutlon of L(4- {[4

ha,%x{e/ hbagu camyn9wwa9wée}érﬁ.e& r‘@dpx@' bO ybt7RYAAS 4nd 3,3,5,5-
yI [ yl] pheny pr - enda (4 %
tqtrfrpath exHelsrangne G mmoh)up pYIF 4t i) wasesded ethry

nwgﬁ fx{é@ﬁor{ .anm& maas h%a?e%7at m&%&.tmﬁ"@ lﬁﬂe} é(ﬁﬂ'rob@n

. terf-Butyl acrylate

a’fwssré)ere frd-h-olfa r)egct(qy\ rpobue was gllqygéggtormm @)rogndergpgmure
'fcptpl$9adfbn nqxta%ggmbww a‘&)@é@ 19%%%@4 kmadmém’d érQé\C)

ture was heat

reagiCOIKNIaWAS ahtqsmw;o@ha hed PG BhG 6 AP HAERE S
E@RAqT006 ML Thé’mrﬁfe v‘a?sotrams)err‘@ﬁsto %%Sgra?d?? fdnel Adth&fers

was extracted wwth Et20 (3 x Eamcs wer e
Wﬁfﬁéépﬁrﬁbe@o@he@we@wﬁnl@mvv@tféaherﬁx&aetgg wam QAs (25 mL). The

Mﬂ.ﬁéoe&ggmcshééé@agwssr%@wmaer dRRY, &kaqnaz% red, and

cartridge, OAC: hexanes for m n,
the Giltrate wm/scgtceﬁtfatn@%a%@ thevasyde Brogiet, asagtigw oil. The crude

;ﬁB&EP& “Bugibgﬂ@%dl t?;ﬁéhr?mﬂo%ép@i%%‘ ji'an (?Q?éolgm%%ﬁﬁ@d Rith %raduent
qugn hgxq,nes to 40% EtOAc: hexanes to give 0.27 g (93%) of compound 57 57 as
colorless viscous oil. 'H NMR (400 MHz, CDCls): § 0.91 (s, 6H), 0.92 (s, 6H), 1.27 (s,
2H), 1.96 (s, 2H), 1.97 (s, 2H), 2.16 (s, 3H), 3.78 (s, 3H), 6.80 (d, J = 8.6 Hz, 2H),
7.06 (d, J =8.8 Hz, 2H), 7.10 (d, J = 8.5 Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H). LCMS
(ESI): m/z392 (M +H)*, 390 (M-H)".

Step 3: N-{4-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl}
phenyl}acetamide (58)
N-{4-[[4-(methyloxy)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenyl}
acetamide (57) (0.27 g, 0.69 mmol) was dissolved in CH,Cl, (25 mL). The mixture
was cooled to —10 °C in an ice-acetone bath. To this solution was added 1 M BBr; in
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7.41 (d, J = 8.1 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H),
6.97 (d, J =8.5 Hz, 2H) 16.76 (d, J = 8.5 Hz, 2H),
w®2020(2d20J = 16.0 Hz, 1H), 5.01 (s, 1H), 3. 74pCMUS2bi)/024308

2.40 (dd, J = 11.1, 5.6 Hz, 4H), 1.53 (s, 9H). Step 3:
(2)-3-{4-[ (4- hydroxyphenyl )(tetrahydro-4H pyran-4-ylid
ene) net hyl ] phenyl } prop- 2-e oi ¢ acid (48) tert-Butyl
(2)-3- {4 [ (4- hydroxyphenyl)(tetrahydro 4H-pyran 4-ylid
ene)ms Ig henyl } prop- 2-enoate (47) (0.071 0.182
Chirk § 02 Gl T echan mx(ure W Sl #1-A1C WIGC for 3
h, théh §@Jré‘¢§ letB B exfhdtéd @ih BIOAT (2060 LY, Th&ESMBREd organic
‘concentrated. the residue was recrystallized from

extiachwas Washes\withewaten bing apg dogd eyer Qu ndParscencentration
arﬁpllnhﬂatloiaWNVﬁ ﬁ%@s‘tl—%)z Qorﬂlé’olfn@ iaswas%ﬁtamgd 33 a(lllé_llfzmt brown

Solliil)(o 1‘79039"20b| mB 1185 R115E. Q'I-I)'MRE§4%N@B DSO- ge)45 P8BS (s, 6H),
086')(3 6@)61725 @m é bﬁ) 126@(s MR 9@1 3]-1)-6%§ (9 .)'|Z83Hz
{

g ﬁ { RVE (ESl)
2rd)|vpusgmfj 4;,—( o QQXd gtqeg,s z,2H), 7.44 (d, J = 84Hz 2H) 9.24

4 re g I | ] ghen (
G B A B A e for
CzHaaOCpeWdet,Of G, 78294, 8|.32 N, i80R8; EpundriGli78.330H68 261N, 3.62.
5.84 mol e), (4-bronophenyl) (4-
hydr oxyphenyl ) net hanone (2) (0.404 g, 1.46 muole) and
Exanmplec22(60he (0.580 m _, 4.40 mmol e), vyielded 332 ny
(61% of conpound 49 as a white solid. 1H NVR (CDCl 3):
d 7.39 (d, J =8.3 Hz, 2H), 7.04 (d, J = 8.4 Hz, 2H),
7.92 (d, 8.4 Hz1 2H), 6.74 (d, J = 8.4 Hz, 2H),
4.8 H, 2,25 0m 4H), 1.63 (m 2H), 1.52 (m 8).
HG; epl 2: (2E)-3-{4-[cycl ooctyl i dene(4-

4-[ (4- bronophenyl ) cycl ooctyl i dene) et hyl ] phenol (49)
(0.105 g, 0288 mmole), terf-butyl acrylate (0.084

m _, 0.573 nffole), P(o-tolyl) 3 (0.0097 g, 0.0319
mol e), Et3N (0.125 ni _, 0.897 mml e), Pd(CAc) 2
(0.0042 g, 0.0187 nmle) and DMF (1.5 ml.) vyiel ded
StepOt Ferd-ButgloR Ep8-{4-fidstuydndxythenyl) tetrhhydrostH-pyranidd NVR

y'%&fh"aP%ﬁﬁ,&g‘}“ﬁy@’é&ﬁ%%ﬁﬁ &9 ?clj, RS
1

FoéltowirRHhe péacéBurediesdribedFordcdrapoudEdr, BorB@-[(4, J 5.9
brofroph&Ayn tatrd af S arkan-£y fdenE ettt iohefol§46) (0.101 g, 0.293
mmole), tert-butyl methacrylate (0.095 mL, 0.585 mmole), P(o-tolyl); (0.0092 g,
0.0302 mmole), Et;N (0.125 mL, 0.897 mmole), Pd(OAc), (0.0038 g, 0.0169 mmole)
and DMF (1.5 mL) yielded compound 59 (0.070 g, 59%) as a white solid. 'H NMR
(CDCl3): 6 7.55 (s, 1H), 7.31 (d, J =8.1 Hz, 2H), 7.11 (d, J = 8.1 Hz, 2H),6.98 (d, J =
8.5 Hz, 2H), 6.76 (d, J = 8.5 Hz, 2H), 4.91 (s, 1H), 3.73 (m, 4H), 2.41 (m, 4H), 1.58
(s, 3H), 1.54 (s, 9H). ‘
Step 2: (2E)-3-{4-[(4-hydroxyphenyl)(tetrahydro-4H-pyran-4-
ylidene)methyl]phenyl}-2-methylprop-2-enoic acid (60)

tert-Butyl (2E)-3-{4-[(4-hydroxyphenyi)(tetrahydro-4H-pyran-4-ylidene)methyl]phenyl}-
2-methylprop-2-enoate (§9) (0.0702 g, 0.173 mmole) was dissolved in CH,CI, (1 mL)
and TFA (1 mL). The solution was stirred at RT for 4 h, then was concentrated. The

residue was triturated with CH,Cl, to provide compound 60 (0.029 g, 47%) as a tan
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(m 2H), 1.57 (m 8H), 1.52 (s, 9H). Step 3:
(2E) - 3-{4-[ Cycl ooctyl i dene(4- hydr oxyphenyl ) net hyl ] phen
wQ@ kdopoap2®- enoic acid (51) tert-Butyl PCT/US2004/024308

(2E) - 3-{4-[cycl ooctyl i dene(4- hydroxyphenyl ) nmet hyl | phen

yl } prop-2-enoate (50) (0.0586 g, 0.140 nmol e) was

di ssol ved i n nethyl ene chl orfi?de (1 mM_) and

tri fI uoroacetic acid (1 m ). The solution was stirred

at RT for 4 h, then was concentrated. The residue wa

solid 16 NIR (DAY i I2:48AET £.01Hir 3B &0 1Bt 160,740 (@, J =
o DVR07.13300. 28, DB Pt & B LR BB D

2H)53.60 ¢, 4H): 2225.(m, Bi), 2164 (s, 3H14LI3M§ (ESB re/2134|92(M 2H) -
6.92 (d, J= 8.4 Hz, 2H), 6.66 (d, J = 8.4 Hz, 2H),
6.43 (d, J = 16.1 Hz, 1H), 2.18 (m 4I—I), 1.59 (m 2H),
Exantple 23 (62Y) . LRVS (ESI): miz 361 (M- H) . Exanple 20
(55) Step 1:

6- Tet ganef hyl t et fahygr o- 4W pyran- 4-one (52)
Borone (55

T 72 pl e) was suspended in 1 N
aqueous hydro gxi c’qciFd (100 nmL). The m xture was
heated to 40 0OC fo

7 days, then was cooled to RT. The
m xture was extr od with ether (3 x 25 nL). The
organi cs wer e Hgéd (NMg&EO4) and concentrated. The
resi due was ptCtied Silica gel chromatography
(I'sco Sgl OCc, Redi Sep 120 g cartridge, 5% Et OA hexanes
for 5 mn, 5%to 15% Et QAc: hexanes over 10 mn, 15%

10 min,
FoperHie oMo pliyh BB MO IEHRRIARES oS 00 "
mxweaybme&amuedm iquid. 1H NVR (CDCI3): d 2.43
579 24U kS e PS8 s PRERIE (3 04 136, ol QM Gy wes
addad £s,G0Dj gé@grdﬂ rwrmneﬁm mp&BE \Mé@lhe_etﬂ'dreg SOH@ under

rl. . C |

RERBRIH, 0 TAESREY o lorf BRI oo S04 o ot 208
d, 439 romop) vasyedyiéad,-foliaiveshxypdrepwisg additiemofireesql@jon(dd 25(22
(%\102&%&@)9{)@?%%& (’?I%éITLé’ﬁrs %mg}oa QH_ 7 mL 'I;)hﬁere?%t?)n mixture
W fotat § 805’G|L'ﬁ1dewnltregen af,érmgmedrrfe rﬁi&mrgw(aaeaolemo oM
tgmgerﬁm}e ?pﬁi fqga C"ﬂth Sjaturg%gl Eqpéc%%%l_ﬁ )CI g,ﬂ@ l()d th(ej1 e;(‘f]racted

VathAEtaAc (3b9 603m[§5 Tk organic aydrdHrereidmbinkdhd(veashétwith water,

2 24 r{ds drledl_gv’er Klaz?&) ( ﬁ1en c'&'%tenjtra%ed tg a Ilggmrown 02| wh(léch was

further purified by chromatography on a silica gel column eluted with a gradient from

hexanes to 95 % EtOAc:hexanes to give a light brown oil which contained some
DMF. The residue was dissolved in EtOAc (100 mL) and further washed with water
(2 X 50 mL), saturated aqueous CuSO, (50 mL), water (50 mL) and brine (50 mL).
The EtOAc solution was dried (Na,SO,) and concentrated to 15 mL and 30 mL of
hexanes added. A white solid precipitated and was washed with 1:1 hexanes:EtOAc
to afford compound 61 (1.90 g, 45%). mp 126 — 127 °C. 'H NMR (400 MHz,
CD3;0D): 6 3.60 — 3.65 (m, 2H), 3.65 - 3.70 (m, 2H), 3.85 — 3.90 (m, 2H), 4.20 — 4.25
(m, 2H), 6.87 (d, J = 8.6 Hz, 2H), 7.05 (d, J = 8.8 Hz, 2H), 7.67 (d, J = 8.6 Hz, 2H),
7.73(d, J = 8.8 Hz, 2H). LRMS (APCI): m/z, 303 (M + H) ¥, 301 (M —H) "
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Step 3: Ethyl
(2E) - 3-{4-[ (4- hydroxyphenyl ) (2, 2,6,6-tetranethyltetrah

W coos/AUpyr an- 4-yl i dene) net hyl ] phenyl } pr op- 2penusi0e4/024308

(54) Follow ng the procedure descrlbed for conpound
47, 4-[(4-bronophenyl) (2,2

tetranethyltetrahydro 4Fprr%% 4-yl i dene) net hyl ] pheno
(53) (0 152 g, 0.379 . mmol e), ethyl acrylate (0.125

A 28 garlfg?mé “Wf&gﬂ M;éyffneagﬂi(?a 8370 0044
ﬁtra%e@ﬂﬁcm ylidafe)aidth I}pt&dﬂl e@f forded 0.110 g

2 shyesc sepghaon o 21 (650 49 00 g e Fe () el apdeg i
(_(') 51)8m( [0} 5@ mmo‘i?) droﬂi%se 2*I'51e mixtQr@ vidb, reﬂuxed&n@er“ﬁltroéé'rﬂ for 2.5 h.

ﬁft&g@%@‘g 9 F9°m &e@%ef?ﬁ'fe J S"?“;"OT Oigi (Oiiiﬁ 9 1(25 26‘"@%&3% 3.5,5-
tatraﬁae{rﬁtcyabﬁexaﬁor%(o(ss g,.37 triol)H& THEHN S miL.) Adis (@@ide® bhd the

f@?@ O"smwf;%eﬂ“%@b@ grdifional e b Goged g roomHEmpealieaiie
eEERMArAYUenBhed with 1 0BRNSTTR (Y MLRhERY §idhched Feaktion Mixture

55 e bhyuahtA epcusl sl 19 e padavas washed it EIPAG (199D
Ticfiltate-Wasitbdndferréd ty hisdparaloreiunyiel] Heaaydrs wembseparnediand

{3 shusousabiae SiensgrarRTnEIORE Bimht Wi combhaekofantits

Sdtadisi viste wWasHKEDWIIBISY, des (RalSer]) arﬁtdcddaentmtw to Give\a pale

heat e C for 5 h. The sol ution cool.ed to
SuAi- dBRESHRE R uRDgE BirEd By oA AR Slicd 9 Sotumn
elubet With a/gradient fram hesandsttt 58 9h EtOAG Rexahgs toldiee 62 gaaiwhite
e thrown out and the agueous | a ated with

PR Gage (arhareriaz o 2 B rvRaE Mg CmoBlied olls. o,
8L (SBLE N 8 J‘zﬁ%h@é ﬁaQHFW%’(‘sdQH)( 3.69 J@em 2»1)19 65— 3.70

or gani cs vvere dri and concentr at ed

(on, o’&H)dfé8© ~3B5 @, @’6% 05f- Actinfoo 2l &67 & Jr @AIH? ?HD 608 (d, J

208 7 20 GURG VbR . ?Aiﬂz<d335‘285? 230 Ui pon: e

42@(,M-T‘H1)5 4(213; (M- #Hl) 8. Anaiz CaR#ifor Gp719:304:C, 76.38; B, 8.58zFound: C,
”_g J = 8.4 Hzl 2H), 6.44 (d, J = 15.9 Hz,

%?:a 8 (s oH), 2.11 (s, 2H), 1.11 (s, 6H), 1.10

(s, 6H). LRVB (ESI): nfz 391 (M- H) . Exanple 21 (58)

{ e
-.é’f——'-ﬁﬁé{—?[ﬂa‘—@%‘et hyl oxy) phenyl ] car bonyl } phenyl ) acet am de

(56) A round-bottoned flask was charged with

@eet & dobenzoyl chloride (0.95 g, 4.57 mml ),
anlsoi:bﬂD 060l 5.48 po®l) and CH2Cl 2 (15 nl).
Cool ed @m an ]

Step 1: Diethyl (E)-2-{-4-[cycloheptylidene(4-hydroxyphenyl)methyl]
phenyl}ethenylphosphonate (63)

Following the procedure described for compound 47, from 4-[(4-
bromophenyl)cycloheptylidene)methyilphenol (9) (0.146 g, 0.409 mmole), diethyl
vinylphosphonate (0.190 mL, 1.24 mmole), P(o-tolyl); (0.0123 g, 0.0404 mmole),
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AICI3 (0.93 g, 6.85 mml) was added in portions. The
m xture was stirred at 0 OC for 4 h. The resulting
waolaoog/oewn sol uti on was poured into 1 N HCl (281/0k3004/024308

with ice andthe m xture was extracted with EtOAc (2 x

60 mM ). The conbi ned Et OAc extract was washed wi th
water, brine, dried over NaZ4O4, filtered, and the
filtrate was concentrated to give brown solid. The

crude product was purified b chromat%gaph on a

BN (OcH0gek, 1623 mmele)l Bd@ACK (T0MBe 0B rumele) and PMFA1.5

o Vit 896020 2610\ RAVMBERR, FEAMRIPMSB 255328 €. 1

73H)(d, 3=883 Uz, 2HH. 3066 £ 22.7.017-6 Biz81Hi 7. 1KY, J 7 SBUHE.IBH),

oyogd) 35 o8 Uy S BT RIE = 8 Vo

401-288 (oMH), 2)20.(msdp 1220 (m, 8H), 1.21 (m, 6H).

s198 ¢ SEpY BN LR IGRICH Pl fd RTER NG I
phepyketbeoylpbpsphonateidler (0.39 g, 5.94 mmol) in THF

T%%Bsdﬁ}t?on"@gieﬂy?%)bdﬁ%g&égﬁéﬂﬁﬁeégﬁé3 n., 2.97 nmol )

via syring rogen at nosphere. The
hydinexyphenyimethyinhedylkathenyfnhasptonate2(68) (00%lg, @ 11§rmapl) in

EHOENA ) Fp= GPRRAYA O RIRI L] 4 PR30 SRR S ki) 2fhet
splstiomwes hgateg &9 whlux indite e @Biag, to RT3 cherppntrated:HENg 4
rfEidyc! s ARl R Wl Tl 48 tncl 1R ABRRELIOD it Wit 12

eated at _UX Wt stlrrln.g under anltrogen
agueausdtielr dhedanixturehnwas axtractedcwittohtQAx@ur 0 mbs  Bhd orgenics

t : td '
B B, (NS Q0T DAL © profud A AGAGIUTO I K. B6%) as o
waap yelionnsatidx i INMREBMSIO-dgrie® 28 ks, dityh7.53 (thd =03.1 Gz, Rtk 7.20
d t d i th_ 0 I
B4 250 B TRE e 8 £ SPR A TR vz 210, o5
(¢,he= By, 2HNeB.¢1 GepanZtcadz, THIE3. 90 u@Rbs(n, BBy 2.88¢m, 4H), 1.50

fupther, extra Lt h 25 . +4Ne,conbi ned
(1T é‘élﬂﬁé 8p¢;a[s-eg\t%§_gz’ ?é;i-hg%fv@?%ﬁwz&? Tofr Cdri ed
(Na2SO4) filtered, and the filtrate was concentrated
Q Qi Vv 5 crude product as yellow oil. The crude
purified by chromat ography on a silica gel
colum eluted with-a gradi ent from hexanes to 40%
Et QOAc: hex@hgs to give 0.27 g (93% of conpound 57 as
collor | e [ >0ldH 1H NMR (400 MHz, CDCI3): d 0.91

HQ, bH), 1.27 (s, 2H), 1.96 (s, 2H),
1.97 (s, 3H), 3.78 (s, 3H), 6.80 (d, J =
8.6 06 (d, J = 8.8 Hz, 2H), 7.10 (d, J =
8.5 39 (d, J = 8.5 Hz, 2H). LCMS

Step 1: (4-Bromo-3-methylphenyl)(4-methoxyphenyl)methanone (65)

AICl; (3.63 g, 27.2 mmol) was added portionwise to 4-bromo-3-methylbenzoyl
chloride (5.30 g, 22.7 mmol!) dissolved in anisole (7 mL) at 0 °C. The reaction
mixture was warmed to RT, stirred for 1 h, and then cooled to 0 °C. Water (200 mL)
was cautiously added dropwise, and the mixture was extracted with ether (3 x 100
mL). The combined ethereal extracts were washed with water (250 mL), brine (250
mL), and dried over MgSQ,. Concentration followed by flash chromatography (20:1
to 5:1 hexanes:EtOAc) afforded 6.42 g (93%) of 65 as a white solid. 'H NMR (400
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(ESI): mz 392 (M+ H +, 390 (M- H . Step 3:
L/ -{4-[ (4- hydroxyphenyl) (3, 3,5, 5-tetranet hyl cycl ohexyl

wo dss)22eet hyl | phenyl } acet ani de (58) PCT/US2004/024308
L/ -{4-[[4-(nethyl oxy) phenyl] (3, 3,5, 5-tetranmethyl cycl oh
exyl i dene) met hyl | phenyl } acetam de (57) (0.27 g, 0.69
mol ) was dissolved in CHZCI§(25 m.). The m xture was
cooled to - 10 OC in an ice-acetone bath Tothls
sol ution was added 1 M BBr3 i nCH2Cl 2 (2. 2.
Mhig IODClaih@ 2148 48:t3HHn3 88 X% B3HY. &WB8 (/i §- d]"za?H) 749 @cJt—oB 1

HY %FAF) f7‘-’6’2 ($n %)tﬁ??(cpgur@g HNbA), ice, extracted with

he co |ned or ganl c extract was

sxm neu qupﬁaneﬂﬁylmnma(%wraxywwvmetwmmpon
A%&ﬁﬁ%f 65 t?dib er@'sé Hn‘idi{)éﬂd AB V(B Bb glzé 2*?1%@51 Ferddluxed in

mpound vvasotalne %t brown solid

b@ozeng (QO ng.g(;gr 3 I'm-gnqgt@n coglgd t@BT ;Wptm 0 Mj9 wascautiously
a@ﬁ@g‘igp@}se‘_?n@th%%&?re @la'%_bext%c% \‘/F(?n E@U)A? xH 063m|()3 Th%H)
cgn'gqug etherpal egtrags wgre washeg vgterateQ@po nﬁ.)oiqylrlecﬁs)g mi), and
dﬁeé o{Tgr M&% éoﬁcﬂan{rgtion)]affbr&d“'l Feg Qéd)o) ofB6AAatWas Jé@d without
furtan ncatiomo'H SMROAGPOREDGES RHE S QHW@sQ@br g11H), 6.90

(@xﬁzel 72%1-@60)6@8;9 é.;zH%81%?t,'J'I—l),%.@:ﬁ(m,%H)??ﬁg(d,J 8.6 |

1 tert
F(ZZ)ZHB {4-[ (4- hydr oxyphenyl) (tetrahydro-4H pyr an- 4-

Yisp SERHUER RO SRy IphenyIE o R ucrefiteRfiphend) (€D
Titeoinutefraehloride (2.70 mL, 24.5 mmol) was added dropW|se to a suspension of

zp'[ %@P{W 1%%*55 ﬁ”é%g)r iR aﬁiﬁ%q‘? f%d hﬁf&@ﬁekﬁé@ rbf&TY for

b taaiiuge at 66 (10 &@5. 1 mmad) amlssyalﬁbe@pon@(bw 8! 13.$ manol)
o(é%of’/Q??n glaF g@éﬁﬂgw?%%%dsdrgbﬁ%{e( P{gﬂl%éqmﬂ c&utﬁ%@d for 30 min.
The.reagtion nyxtéran\@ds eenigsbioriRil glgd (lltﬁrwmr@ygh@%e a\é/aéﬂr\ﬁ?ﬁq ral)
vga‘%ld ed %E%%&Wﬁ exﬁiagteéantﬁ Etzol(zid)'% 100 r?’lll) (ﬂwae cbibined
%@eaﬂpxtrm wegs washed, W|U1 watgr @OpunL)legne (20@ mL(),Sandltiraed over
I\gqgé)’ (éﬁncégpratlo% fifowe®byldsh chrontatdgiaptiitRo:1%0 3% (S,
f(eZE)eSﬁtPAcp atiordgdii S2\aBEY) f 6T as prRLANOS SAkd. pyt NMR4(400 MHz,
qr5e¢|%$§3g§yéﬁhhém,%f@%,}4@, 851y 1901 o 11101 ), 87 o § Vg 4
HZ RHR-6.78 (ddaJ Bt bizy 0 dizy 1t hi), Beaor (ah i), of. 40k y a1 Azy 1 HY
05T R0 o LB LRGP R
2-methylphenyl}-2-propenoate (68)

A mixture of 67 (380 mg, 1.06 mmol), tert-butyl acrylate (0.369 mL, 2.55 mmol),
Pd(OAc); (15.0 mg, 0.067 mmol), P(o-tolyl); (40.0 mg, 0.131 mmol), and Et;N (0.520
mL, 3.73 mmol) were heated under microwave irradiation at 140 °C for 30 min.
Water (30 mL) was added and the mixture was extracted with Et,O (3 x 20 mL). The
combined ethereal extracts were washed with water (30 mL), brine (30 mL), and
dried over MgSQ,. Concentration followed by flash chromatography (20:1 to 5:1
hexanes:EtOAc) afforded 220 mg (51%) of 68. 'H NMR (400 MHz, CDCl5): § 1.52 (s,
9H), 1.58 (m, 6H), 2.22 (m, 4H), 2.34 (s, 3H), 4.85 (s, 1H), 6.25 (d, J = 16.0 Hz, 1H),
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and TFA (1 mL). The solution was stirred at RT for 4
h, then was concentrated. The residue was triturated
wowdos/oO2Cl 2 to provide conpound 60 (0.029 g, PTPAISHS4/624308
tansolid. 1H NVR (DVSO-cfe):d 12.49 (br s, 1H)19. 38
(s, 1H), 7.54 (s, 1H17.40 %d J =8.1 Hz, 2H), 7.11
1 Hz, 2H), 6.87 ( J = 8.4 H,, 2H), 6.68
.4 Hz, 2H), 3.60 (m 4H), 2.25 (m 4H), 2.01
. LRI\/SAE 9): mz 349 (M- H) ~. Exanple 23
6(@42 ét- Ijz, 2H), 6.90 — 6.97 (m, 4H), 7.44 (d, J=8.1 Hz, 1H), 7.84 (d, J =
1%4; |(.|£ 211_[ (2- Hydr oxyet hyl )oxy] et hyl } oxy) phenyl ] (4-

X henvast hanone )h To a sol ution of
S RS AN "
dréPeddit abRp(egfded Cs2CB (13.55 g, 41.6 mml ). The
m Xxture was heated at 80 OC under nitro en f or

1
Trijuorepceticagid @4bml-basaddedslprise & 8% 16& rum@l)
@wlé@'in €A; @8 Dmi et P c*maﬂ\é re%ﬁom&ﬁﬁ wfael Lﬁ for 3 h
opvvl se ad | on of a solution ? | or oet hoxy)
aadameolatiias wererremoyed Bndatseduded pmasur(e7 Theyresigurwas

c?m?&ﬁétb%ﬁpﬂ%d‘rﬁ#&ﬁcé’% (ﬁ?%ﬁ‘-ﬂcﬁﬁwéig-l%durﬁéﬁétaﬂkéd ogen

over ni re was -¢Gol erature

(EKNciirxanedo afferd 1538trog 61686 Qi&ﬂ@é@spmf!ﬂow(spdld} i NMR (400
MEISEIEELAt D MOAR 15D e af s FEaL o e
1(H-I’)j & 66 (v, er= NQZ'EOQH) teh&h- 6(91dm’,1¥1H2)1t7e@ (doJa 1.9 blas 1HY, 3vad (d, J

0B G0 400 Gl oBabla. R0 YIRS S

to 95 % Et OAc: hexanes to give a light brown oil which
ont ali ome DMF. The residue was dissolved in EtCAc
Md further washed with water (2 X 50 nL),
saturated aqueous CuSO4 (50 nL), water (50 nL) and
brig . The Et OAc solution was dried (Na2SO4)
angl cognceptratied to a8 nL and 30 nL of hexanes added.
HOwhi T e pitated and was washed with 1:1

hexanes: Ek@QAs tOaf ford conmpound 6J. (1.90 g, 45% . np
126 - 127 OC.||1H NVR (400 MHz, CD3OD): d 3.60 - 3.65

(m 2H), 3.65 ~3.70 (m 2H), 3.85 - 3.90 (m 2H),
4.20 - 4.25 2H), 6.87 (d, J = 8.6 Hz, 2H), 7.05
(d, J =8.8 W, 2H), 7.67 (d, J = 8.6 Hz, 2H), 7.73
(d, J =8.8 Hz1 2H). LRVSB (APCI): miz, 303 (M+ H +,
01 (

3 M - .S 2:
Stop 14 (4-Brame 2-ehjrapbpey i methraehomylmsthaneRs (70) 3, 3, 5
Oyl cRIbF@TRE. T/ e Y £7.8 lnghian) wdeaeae”aearay\lvﬂbawl@korﬁ&a) To a

stirtred suspension of Zn
c@motpﬁnzylcmg @dds 2$17¢pmog)(§hs§glvmi in CIZ[ZCE;@UH{J(@H) After stirring
d%ﬁﬁ%ﬂt%@RTT&ﬁintmnét SRy waBrideld o5, 2P &imdlj Waoa8ded SHd the

reaction mixture was refluxed for 26 h. The volatiles were removed and the residue
was dissolved in anisole (10 mL) and cooled to 0 °C. AICI; (4.50 g, 33.7 mmol) was
added portionwise and the reaction mixture was stirred for 2 h. Water (200 mL) was
cautiously added dropwise, and the mixture was extracted with Et,O (3 x 100 mL).
The combined ethereal extracts were washed with water (250 mL), brine (250 mL),
and dried over MgSQO,. Concentration followed by flash chromatography (20:1 to 5:1
hexanes:EtOAc) afforded 6.60 g (90%) of 70 as a pale yellow solid. 'H NMR (400
MHz, CDCls): 8 3.87 (s, 3H), 6.93 (d, J = 8.8 Hz, 2H), 7.23 (d, J = 8.1 Hz, 1H), 7.50
(dd, J = 8.1 Hz, 1.8 Hz, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.76 (d, J = 8.8 Hz, 2H).
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After cooling to roomtenperature, a solution of 6J.
(0.34 g, 1.12 mml) and 3, 3,5, 5-
wo edosameehyl cycl ohexanone (0.53 g, 3.37 nmol) PaT/UE#604/024308
(15 M _) was added and the reaction mxture refl uxed
for an additional 2.5 h. Cogled to room tenperature,
the reaction was quenched w’fh 10% K2CO3 (20 nL). The
guenched reaction mxture was filtered through a pad
of Celite and the shed with Et OAc &100 m) .
S#?Reza‘(|4r$M’!‘ézw&?fppﬂﬂw'gﬂﬂ'\sfﬁ’?’@%ewb’aPMW fllnel |

A ARtUrEYET G (XY @ﬁpﬁahﬂﬂ?eaixd A0od (3.be amlgwﬁol Waftren@ted
extr alict e'd"s/vl t tht g'l( g nbi_ned gr anlec n

DEREANEABS ke ST e ONEBIS RS, VHipid Of REL) SEEaulRysty

a886ts §ldobRkbeshd e FhiXBreawhabRractld o Eﬂzd) (3Xheomasi due
was further purified by chronat o%%ﬁa(%g& on a silica

el
cembingd ethereal gt waregiaghed wyithyw Macbring (580 %'-()] and
dﬁé@@erhﬁ@@@ﬁscér&eatrét@nﬁallmda)y\fﬂysh %h@%dt@bré&a ogdi t8 5911
heéaneélh')nBAe) @‘@@%d T 6253 (7i%k8f J(le, HzNI)/'R (ib%("'tZs C)Dﬁky 85.97 (br
sllbﬁyge(s% (dZﬁ,s a3H§02r;t) 2289, (m 83*#)2 1?1)56;550 (d% ]Q e(fsz 1.7 Hz,
1HY, 7.6¢ , s!—41 Hf*z 32*#1) 77@ gan&BUHf@ 6 Hz 2H) 6 94
sﬁéAb 3J4- t(4fbr%rﬂ4%% c(%iﬂropﬂem)(éyhloﬂczxyl@eﬁe)ﬁ?ethﬂﬁ)hedeﬂﬁd
TfQJlf( trmbets2 n‘(g"lol)maggddqq drgpwise tqg ﬁHWe”@O"%Z@? poyder
(@45% 368 %‘m&?m%hgf%bs $H¢R6d mL%?R*Fy lafter refluxin for 1 h, a

cl oheptyl i dene(4 dr oxyphenyl ) net h

'T[!ﬂ)‘fémf}_ét(kéﬁyﬂ Are6Ipheh ane cx@@)emameo i 39t 19 @P@Bé&ﬁ?Ph’ed

ifeae (2dRrE) s 2805 RE |sé7Reflﬁ)@ﬁ% thaé E:Antlnued for 30 min. The
brormphenyl ) cycl Ohe@t%‘l i dene hyl ] phenol (9

repction mpduigriwasegooleg t ipnq,fllmdphw &éditen vygte%[ga(gso,mu was

a@ld@&ar)ﬁﬂ‘%'teg}uxtu% Wad @J(tyé&eoe\/vl(rpEQégg X9 OOQnI%A%e comblned ethereal

eytragss wztﬂswa&mﬂeqlt%eueﬁo mL)sbrmS)&W mt&éﬂ\d@yee Svo9SO.
(ﬂ)nc@rﬁrgloﬁ%lléw\éﬁ Ibly %a%bhr@ma@dr% (é@h/ﬁ%d I'@(arjéjs I?toa@)]
a&qrdgd HH1 g_ﬁp%)—pf fgmpgundﬂ_z_-a%a ggrpngigq.rb 0|| 6 nggdmg MHz,

) 3){‘511.7_ H(Zs’ﬁ) ﬁ;?( 2ﬂ1£-2 38 ﬁngﬁH) 2% (b163 )(61?'2 &dJ J=86
FQ%BU) f(7|;ﬁ4 ®H)3H).17. Qa(ctdn/ G Hzse 8z 1H t7h‘~§/1 (dny&*r'tb@jé*ﬁ 1H).

ﬁbé?l‘- sée@ ﬁjrgzam&puhé fRahy!]
f

UG
A mixture of 72 (459 mg, 1.22 mmol), tert-butyl acrylate (0.369 mL, 2.55 mmol),

Pd(OAc); (15.0 mg, 0.067 mmol), P(o-tolyl); (40.0 mg, 0.131 mmol), and EtzN (0.520
mL, 3.73 mmol) were heated under microwave irradiation at 140 °C for 30 min.
Water (30 mL) was added and the mixture was extracted with Et;O (3 x 20 mL). The
combined ethereal extracts were washed with water (30 mL), brine (30 mL), and
dried over MgSO,. Concentration followed by flash chromatography (20:1 to 5:1
hexanes:EtOAc) afforded 310 mg (60%) of 73. 'H NMR (400 MHz, CDCls): § 1.52 (s,
9H), 1.58 (m, 6H), 1.99 (m, 2H), 2.28 (m, 2H), 4.71 (s, 1H), 6.31 (d, J = 16.0 Hz, 1H),
6.73 (d, J = 8.6 Hz, 2H), 7.05 (d, J = 8.6 Hz, 2H), 7.17 (d, J = 7.9 Hz, 1H), 7.31 (dd, J
=7.9 Hz, 1.5 Hz, 1H), 7.47 (m, 2H).
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hydr oxyphenyl ) net hyl ] phenyl } et henyl phosphonat e (63)

(0.051 g, 0.1 15 mmol) in EtOH (4 nL) was added
waoueow22NaOH (1 nmL of a 5M sol ution, 5 nmol).prPdhEs2004/024308

solution was heated to reflux for 4 h, then cooled to

RT and concentrated. The residue was dissolved in

water (1 nL) and the pH adj U$ted to ~ 2 with withi N

aqueous HCI. The mixture was extracted with EtQAc (2 X

10 nL). The organics were dried (Na2SO4) and

S,ten @e(ﬂﬁ’ét@&h'@%‘ﬂdwﬂehw%snﬂﬂ Mr?&vmyame&'mapmyl}e-

KQé@Id(ngOHd 1H NVR (DMSO-d 6): 6 9.28 (s,

7.53 =8.1Hz, 2H), 7.20_(dd, J = 22.0
TIIflugOpEetICﬁq)d (270 mob) s added dsopwigg to 33 §300gngd. (% mg\ol_-)
o?s;%lv@'élz éﬁ%_ﬁlz gbétﬂb °d Th@rr%‘éct*% m&h')re més‘éil'rré& at Fleorsh
qnﬁthe;vglatllqs wgre(qemoye@ ugdqqzedtgqegi preLqQN@ (TE’@| r,amdme was, 11

%M%at%pggd(&?ﬁlllc% ﬁ%ﬁﬁww%&% Plﬁg-)w t gfrflcglrd 225 mq (86%) of 74 as a
yebsy salidCl'Bl NIWRAB0G MH27 DMS@rdk)) 5 1ve8 (arom@w)pbas (bRl 2.20

(G gfy R, T LR 1) D Gl 809 2 v 2,

W.Zih(ﬂ, Verv.oHet tilp 7iIdwaF e d ta 1RY1E69 (d. - T.8HZL 1H). ERMS

n @ 0OC. Water (200 nL) was cautiously
(EggeﬁﬁﬁfﬁﬁﬁﬂigP and the m xture was extracted with
ether (3 x 100 nL). The conbi ned ethereal extracts

Yas with water (250 nL), brine (250 nL), and
MgSO4. Concentration foll owed by flash
chronatography (20:1 to 5:1 hexanes: Et OAc) afforded
. (93@6 of 65 as a white solid. 1H NWR (4OON+E,
46 PphH, 3.88 (s, 3H), 6.96 (d, J = 8.8
8.1 Hz, 1H), 7.62 (m 2H), 7.79
2H). Step 2:
hylphenyl)(4 hydr oxyphenyl ) met hanone
(66) A m xt of 65 (2.00 g, 6.55 mmmol ) and AICl 3
(3.50 g, 26. ol ) were refluxed in benzene (50 nml )
for 3 h and then cooled to RT. Water (100 ni) was
cautiously added dropwi se, and the m xture was
extracted wth Et20 o0 nm). T |ned
Send UrPromprziiaroparayiATRIO RN VB AR
bxdiyI hloA&d mo mLamslsqhﬁm@wa@y aadéwcﬁ@émsmamrﬁ@m on

af forded 1. 66 tha
f#@fqh%emawpf(? 3& 33@ mmpl) W'(%@V@ﬁﬁ'ﬁ%)mﬁ refluxing for
(SSh adtitional-oR8ly( éﬁéorﬁie (31D m16 v doded én&’ r&lu&mbﬁuas?dd)wtlnued for

dd, J 8 1 7. 75
4( P.I Tbé uolgtllgs p@re rgp])oved unger reducelab pressure to alﬁlord2 é—% 'g of the crude
acid chloride that was used without purification. AICl; (10.0 g, 75.0 mmol) was added

(4 Br ono- 3 el

portionwise to the crude acid chloride (5.0 g) dissolved in anisole (10 mL) at 0 °C.
The reaction mixture was stirred at RT for 3 days and then cooled to 0 °C. Water
(200 mL) was cautiously added dropwise, and the mixture was extracted with Et,O (3
x 100 mL). The combined ethereal extracts were washed with water (250 mL), brine
(250 mL), and dried over MgSO,. Concentration followed by flash chromatography
(20:1 to 5:1 hexanes:EtOAc) and recrystallization from hexanes afforded 4.1 g (57%
based on 4-bromo-2-fluorobenzoic acid) of 75 as a white solid. '"H NMR (400 MHz,
CDCls): § 3.87 (s, 3H), 6.94 (d, J =8.8 Hz, 2H), 7.33 - 7.40 (m, 3H), 7.79 (d, J = 8.2
Hz, 2H).
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Step 3:

4- (4- Brono- 3- net hyl phenyl ) (cycl ohexyl i dene) net hyl ] phe
wmedosp&20 Titaniumtetrachloride (2.70 ni, 24.BCTB10D4/024308

was added dropw se to a suspension of zinc powder

(3.24 g, 49.5 nmol ) in anhydrous THF (60 nL) at RT.

After refluxing for 1 h, a Mxture of 66 (1.78 g, 6.11

mol ) and cyclohexanone (1 80 g, 18.3 mol) dlssolved

in THF was added dropw se. Refl uxing

Steme; (o EP’P%‘IZ -fiypraphenyfid- hNQ%R?‘tYPBﬁ“W?'??h PB%&&QOOI ed
A ﬁlleTe%WIS (1 b6 §r§68 him@ ey Aiel;i (880 gV Qrmlha Q/ePé-aefM@éd in

he m xture was extracted W th O (3 x 100

hen;eneﬂﬁe "a,lar%r hlang thesrcegleddq Ria Wate( 08 m&ém&ww'v
28L& brdpdfe, Bha thelthixiife WZQthPa&ed witdEdOi (8 mOQﬁL)NQ$@4

Concentration foll owed by flash chromato

cpEIDmeS GYaBraRlExtragts W8 Washes WELVAleRE0g 5%neo(f25%wlasand

dﬁ@d @K/@mgss@pl Célnceiatrlgtl‘dm?af(oél&& VBB g (@ﬂ@) &)76 tﬁat]w§s3us(é@ without

6H) s, 3H), 5 (br .73
fwerpuafuc@tnqn HH % (408 Midz, GREC1)36 278 (b 1 H5. 8 m& Sé3 e,
0 1 Hz, 1H). Step 4:
2}{5'?12.%?%%15 ﬁ,tﬁ;") 277 (@9 L 84 Hy, 21§ H. Step

Step 3341[(44?@;'!9' -Biflueyophenyd(cycishexyligpnmmethyliphenp] (Z7)

O 2991 ke Bo AT phBBl & T B
(am lg) 38. Ftdv(trmd)rearmeroos rﬂﬁF ©008) atrfidl Aftepradluxiog jon1 I a
rﬁ&@:r@%ﬁ% (1%0@& 7ARinbi) £78¢ Ebﬁ’é&aégne'sﬁ d"% 143\31 dg@%&rolved

er m crovvav I rradl at
iBOHHi (R0 mhAwas added diopwisges Refltwing wad continuet ferd0emipad he

rEX&toR Thi Qré’\dvégkc'r:cﬁ%oqg(@l’ Andfitdisd th(%l@% ri 1@'%%?’%&%@?\%3

extracts were was w th water bri ne
added and thegnixtitie viae exkaeie Wittt hOe(dtx Hi0 rnh) fldlel combinaghethereal

0

4738 S BRIl OB Py oyang Pl yoso.
Qprmestzat(og folipmed by flegh chionetggraphyx20:1rie 54|—I)exazesgﬁtq&0)
afihaeg’s 2Pg (PaypjdPrg i sopd, TNy iy i) oo alese er
sHBH), )5 (7. 284, 2.85 (rd, 2H)]1 6.63 (blzs 1]:!?{)6 73(ckp 58.6 Hz, 2H), 6.94 —

-3-{4- | ohexvyl i d (4- hydr oxyphenyl ) met hyl ] - 2- e
é@‘%f?&ﬁyf%@ﬁ Zé 3Eﬁam d (69) Trifluoroacetic
Step d: | A-Dinndthyletisyl (2F) 33{4dfcyploherylidenef-hydrioxyphertyliéthyl]-
:ﬂﬂoll) gli sslglzved in Q—%ﬁé (2 mL) at 0 OC. The reaction

N RPACIAE“RTPPPRYE for 3 h and the volatiles

Avmibgure @By €31 2mg 0. 864 chrexd)l tap-lm s aceylatd (36 (2165 warsol),

t h RN 0.1 2:
Ff«ﬂ@?\?”gt(iﬁ)?&g%e‘?”m%bﬁ)f BB, (0% o b5 Finh Hha 228 (0.520
mL., 3.73 mmol) were heated under microwave irradiation at 140 °C for 30 min.
Water (30 mL) was added and the mixture was extracted with Et;O (3 x 20 mL). The
combined ethereal extracts were washed with water (30 mL), brine (30 mL), and
dried over MgSO,. Concentration followed by flash chromatography (20:1 to 5:1
hexanes:EtOAc) afforded 220 mg (62%) of compound 78. 'H NMR (400 MHz,
CDCls): 8 1.52 (s, 9H), 1.58 (m, 6H), 2.07 (br s, 2H), 2.25 (br s, 2H), 4.78 (s, 1H),
6.30 (d, J = 16.0 Hz, 1H), 6.74 (d, J = 8.6 Hz, 2H), 7.01 (d, J = 8.4 Hz, 2H), 7.08 (t, J
=7.6 Hz, 1H), 7.13 -7.18 (m, 2H), 7.49 (d, J = 16.0 Hz, 1H).

Step 5: (2E)-3-{4-[Cyclohexylidene(4-hydroxyphenyl)methyl]-3-fluorophenyl}-2-
propenoic acid (79)
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(Et OAc: hexanes) to afford 138 ng (76% of 69 as a

pal e yellow solid. 1H NMR (400 WHz, DVBO Cf6): d 1.51
W@ boos®1226H) , 2.13 (m 4H), 2.30 (s, 3H), 6.35 2dr/US2084/024308

16.0 Hz, 1H), 6.66 (d, J = 8.2 Hz, 2H), 6.82 - 6.91

(m 4H), 7.59 (d, J = 7.9 Hz, 1H), 7.75 (d, J = 16.0

Hz, 1H), 9.31 (s, 1H), 12.38%br s, 1H). LRVS (ESI):

mz 349 (M+ H +. Exanple 26 (74) Step 1:

(4-Brono- 2-chl or thenyI (4- et h_oxklphen | ) met hanone
Teiftagroagatic\aciddR10g i kuag added qﬁﬁQW'aer.osBﬁ%PynMsmdﬂ@al)

B Py CHPIR I, “EROR frd ed frrechd v coran

apdithe volefiles weneirgmoved UnRiEr redged prasaureo daeyesidug was de

iy XN TR oR g el B RSBl o

NMRAAOOMERIDMBEO-de: i 162 (wiess 6d), I8 (bed, 2H), 2P <l s 2(H).06.52 (d,
n | 0,040 50_g, ]

Tole 8 TR e oy 2 b T 8 ol ta 3= B 2 2H TR It 127 0

HzpAHR, 742 (ay er7.9 BROTHIL Y.58d), 2H)t9.38us| YHRAA40 (br ) s ERMS

. +was extracted with Et20 (3 x 100 ni).
= il

I'ned ethereal extracts were washed with water

(250 nm.), brine (250 nL), and dried over MgSOH.
Mon foll owed by flash chromatography (20:1

3 nes: EtOAc) afforded 6.60 g (90% of 70 as
a pale yellow solid. 1H NWR (400 MHz, CDCI 3): d 3.87
(s©93H), 6.93 (d, J =8.8 Hz, 2H), 7.23 (d, J =38.1

z Ok 8.1 Hz, 1.8 Hz, 1H), 7.63 (d, J
(d, J = 8.8 Hz, 2H).Step 2:
2-CH sphepyl ) (4- hydr oxyphenyl ) net hanone
(71) A mixturle of 70 (2.00 g, 6.14 mmol) and Al Cl 3
, pl ) were refluxed in benzene (50 nlL)
for 3 h and en cooled to RT. Water (100 m ) was
cautiously added dropwi se, and the m xture was
extracted with Et20 (3 x 100 nL). The conbi ned

et hereal extracts were washed wth water (200 nli),
Hep ﬂé4'(5295‘°nﬂ‘)",‘et5)ﬁ'dNﬂmemﬁ?M8Pe e (@ncent ration

#g?lgggw.g?%, fglgﬁmg ww?ggd afgpyvideztemllqof\ldkné’éhzlhb&bﬁﬁ@mine
rethecariog (D46, (it Mo ligsonsdgo CrkCl: {100 BLt T, D feaction
nixidre Was stirred 8 30 Min, ahlili-brémdBerzdgl chibride85.95g2 27 .3 .nfmol)
q%blvégﬂbri Céé(SA'(SgPth)Jwa:s éldd7edla|zr6pva'|'s_2.’ Th7é r7rl§xt6rg ’wa‘]s s?irrgd ?or 24 h

, . ploy
ahd [thevaRE NEDwWEreTB MRV EP ivdu Ire Ui Ippdtedd. Iigee)20B i) Washided
29 bt S8l csbials VB oSS it
wahe WAE R tSs UDcEs il Wikth 5%t addéoud\HTR200@iLl)UB%Rgueels NaMCO,
(300 mL), water (200 mL), and brine (200 mL). The mixture was dried over MgSO,
and concentrated to afford 6.35 g (74%) of 80 as a colorless oil which was used
without further purification. '*H NMR (400 MHz, CDCl,): & 3.35 (s, 3H), 3.53 (s, 3H),
7.54 (d, J = 8.6 Hz, 2H), 7.58 (d, J = 8.6 Hz, 2H).
Step 2: (4-Bromophenyl)(3-fluoro-4-methoxyphenyl)methanone (81)

To a stirred solution of 2-fluoro-4-bromoanisole (3.03 g, 14.8 mmol) in anhydrous
THF (100 mL) was added n-butyllithium (1.6 M in hexanes, 10.2 mL, 16.3 mol)

dropwise at —78 °C. The reaction mixture was stirred for 1h and 80 (4.02 g, 16.3
mmol) dissolved in THF (20 mL) was added dropwise. The reaction mixture was
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m xture of JJ. (1.42 g, 4.56 mmol ) and cycl ohexanone
(1.34 g, 13.7 mmol) dissolved in THF (20 nL) was added
waoleapoizeo Refl uxi ng was continued for 30 m n.pdhes2004/024308
reaction m xture was cooled to RT and filtered through

Celite. Water (250 nL) was added and the m xture was

extracted with Et20 (3 x 1081nmL). The comnbi ned
ethereal extracts were washed with water (200 ni),
brine (200 nmL), and dried over MgySH. 'Concentrati on
wasiriedvig e2G§C plershh, ovatemd 00 gria pﬁy added, anddh& valatilescaakes :

rgbeggé@ ufte 9%(&%Mre%%5% (J&;é% e g@@g@%@. rﬁah%' SULY

ril.)3hd(the carbined egigadtsrverzhyashed 9dth(waters(10Q RL) agd beng 1,00

‘ réL)0 12&‘2% %735 %5@ grie?d( Qv%rg\h@%%éngﬁgﬁ&s ‘IJhe rfgldae Was

chram@ographegd en hryd:a gel (20:1 to 5:1 hexanes:EtOAc) to afford 2.35 g (51%) of

R DTSR YR e 057 7 .
ST%]QZETH) Gf55;—27sgﬁﬁra Gid). é 22 mol ), tert- bu:)ylo ac%?;e
8. - BramapReny R thored ysranpny imitianse (0520
/mtnlx{@reb'ﬁ 8MoLR3 gyve.B4 nireel) et AIDILSB.50Ig; Qemgglgle) gxreaﬁ (rjeil:»r(]emln
et G0 o P 2BY S0k I RE: 50850 REF Eovfsy atfed
dwmb%?jﬁgh@ ggﬁanif v@stimgtred\:&mee\’;l\éfsh ecsl ommm) Wat epmbded
Sieal ot s Brriadayater (oh B, BR3P i enestieg over
N1gS®;. Alf%dél&)eaﬁemﬂ’afﬁﬁdéd 1§ gregd) Grg that \(fﬁ@ﬂ@edoﬁithiﬂt fuithr
Aroson, Wigr FSLie, ot Sders) iy Bl T Qb e,
71§3@1 ULBI{D'FDZ 1ﬁ)i7/%1(ﬂ764(m §Hp Hz, 2H), 7.05 (d, J =
steg 444 [(4IBg)rpgpheﬂ.y§ (cyplqmaxolﬁge%)bnegmgbZQIuoroéhenol (_)

Tighiud ﬂe%a&hbmeom%[rﬁwwm%é) m&{d%ufw&svﬂgé/mmépbﬁabn of
hyl ] phenyl } -2 %openm C aci i fluoroacetic

ZiG RPV(dEr (248 9) Savh SaeHiB RNV PR EE}:t@O mb) a3 Afer r@ﬂ%@g for
TR hixdlire 2PBY €18 §, &b@ﬁlﬁonﬁa?nwé?)doabxého%u Tb@ ngeeﬁmam

mxture was stirred he vol ati |

digsolved dndbiiE 420, Atk wap addebdropyisss freduxing wap santiyed J@@O min.
ﬁt@rr%aatdagﬁmb@wae Bo&éJj &PRY8hd e.fe&ea tr@bﬁg@l @elh@ Owatérqzso mL)

afford 225 ng (86% of 74 as a ow solid

warrdedand ﬁn@@)gyrg)waschiragtgd With egheré:ﬁ.ﬂ( 109 rglg. (T B@ cgmblned
&hareal%x?rgct%merc@w}ash& with (vgter 200 ﬂ@ér'm OéHih) ﬁuﬁ&le{dcbver
Uo50s' Eancentptiorobmecty Tash oheroatpgraphi 20 HossT (4. 3" =
Hex8né&EtCAD) affbidd®1.15 g (80%) of compound 83 as a light yellow solid. 1H
NMR (400 MHz, CDCl5): 8 1.58 (br s, 6H), 2.20 (m, 4H), 5.10 (br s, 1H), 6.77 (m, 2H),
6.89 (t, J = 8.6 Hz, 1H), 6.96 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H).

Step 5: 1,1-Dimethylethyl (2E)-3-{4-[cyclohexylidene(3-fluoro-4-hydroxyphenyl)-
methyl]phenyl}-2-propenoate (84) '

A mixture of 83 (317 mg, 0.877 mmol), tert-butyl acrylate (0.369 mL, 2.55 mmol),
palladium acetate (15.0 mg, 0.067 mmol), P(o-tolyl); (40.0 mg, 0.131 mmol), and
EtsN (0.520 mL, 3.73 mmol) were heated under microwave irradiation at 140 °C for
30 min. Water (30 mL) was added and the mixture was extracted with ether (3 x 20
mL). The combined ethereal extracts were washed with water (30 mL), brine (30
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(ESI): mz 370 (M+ H +. Exanple 27 (79) Step 1:
(4- Brono- 2-fl uor ophenyl) (4- met hoxyphenyl ) met hanone
w@ Z@p/o0e20 yl chloride (4.00 ni, 45.8 nmmol) wasparusmo4/024308
dropwi se to 4-brono-2- fluorobenzoic acid (5.1 g, 23.3
mol ) dissolved in CHCI 3 (50 nmL). After refluxing for
18 h, additional oxalyl chl82ide (4.00 nmL) was added
and ref | uxi ng was continued for 4 h. The volatiles
were renoved under reduced pressure to afford 5.0

mlheanst drigd qver Mg8MkoFraeentiation feiawed E)dﬂ%ht ghvematography (20 1
1051 Helbe G %Adﬁ%ﬁérﬁeé 180 th 9{54%&?6 Y@@o@ﬂﬂ-ﬁd CDCly): §

portionw se t crude CI d
1c523(sp§)H)ed 57n- 060 o) @-I)( 223r(n) 4Ht 5CD70(@ 1Hfh@ 31e(dctl Fdi6 Hz, 1H),

oty o8 R B 7300y b8l T BN Mg AL e

28007 54 @, i=x16.0 szﬁﬂ) ext racted with Et20 (3 x 100 nl).

e

pCoperaic aeidi (88) f ol | owed by flash chronmat ography (20:1

Tf[ll 9(0%8%%4?@?? f(g 0 ﬁ)%gs) %@3 jr%&lg ide {oaé/l 1%@%99 rd./-HB%ol)

dibsbivedrin- CHSCIu@r mb)emzomo: B réhctmfn rﬁﬁ&tu&swas wliréccatRl forl 3 h

B e wrs T amred i (oicddpleSyuise Trg reade yed

rédrystSllisgal (EtOAc:hexanes) to afford 120 mg (78%) of 85 as a yellow solid. H

IR P i SELAR ST Y B 2 Rl 8 BRI A0 v, 1,

o(6¥. @0y &.8.261z21HMBI76 (WEre= ﬂEf3|HtX¢d Hi) 1bﬁ;r6zs51(i 45@.8Hz, 1H),

T 4 el 50l 28 0 15 bt 4 e B 070
1881 1281 @i sWMHY LﬁM@(E@))ﬂ-n/,’g%quﬁ Hyhe conbi ned

et hereal extracts were washed with water (200 niL),
brine (200 nL), and dried over MgSO4. Concentrati on
E%Ehg%éed(¢n39 g (97% of 76 that was used w t hout

urther purification. 1H NVR (400 MHz, CDCI3): d 5.73
(br.s, 1FD 6. 90 (d, J =8.8 Hz, 2H), 7.35 - 7.41 (m

3HQ 7.77%d, J = 8.4 Hz12H). Step 3:

LAY QAD 5 a%'enyl)(cyclohexyl|dene)nethyl]phe

10 nL, 19.0 mmol ) was added dr opw se
to a suspersi " zinc powder (2.51 g, 38.4 nmol) in
anhydrous T m.) at RT. After refluxing for 1 h,
(1.40 g, 4.74 mol) and cycl ohexanone
(1.40 g, 14. Dl ) dissolved in THF (20 nlL) was added

dropwi se. Refl uxing was continued for 30 mn. The
Step 1: 1-Bromo-4-(methoxymethoxy)benzene (86)

To a suspension of 60% NaH in mineral oil (12.7 g, 31.8 mmol) in anhydrous THF
(300 mL) at 0 °C was added 4-bromophenol (50.0 g, 28.9 mmol) dissolved in THF
(100 mL) dropwise over 1 h. The reaction mixture was stirred at 0 °C for 30 min, and
chloromethylmethyl ether (24.8 mL, 32.6 mmol) dissolved in THF (30 mL) was added
dropwise over 20 min. The reaction mixture was stirred overnight at RT. Water (250
mL) was added, and the mixture was extracted with ether (3 x 250 mL). The
combined ethereal extracts were washed with brine, dried (MgSQ,), and
concentrated. The residue was distilled under vacuum to afford 57.6 g (92%) of 86
as a colorless oil. 'H NMR (400 MHz, DMSO-de): & 3.33 (s, 3H), 5.15 (s, 2H), 6.96
(d, J =9.0 Hz, 2H), 7.43 (d, J = 9.0 Hz, 2H).
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reaction m xture was cooled to RT and filtered through
Celite. Water (250 nL) was added and the m xture was

wezxdosacked with Et 20 (3 x 100 nlL). The conbi neRCT/US2004/024308

et hereal extracts were washed with water (200 niL),
brine (200 mL), and dried over MySO4. Concentration
foll owed by flash chromatogBdphy (20:1 to 5:1 hexanes:
Et OAc) afforded 1.23 g (72% of 77 as a V\,hlte solid.
1HNI\/Ré4OOI\/Hz CDCI3): d 1.58 (br s, 205(m
Step 2: Oy eh@ml[4z(methqxxseetbsxy)9hen¥ljme@afﬁsn?&Q_)J = 8.6
%tyll?thhjm @. @I@I |n hgsz\Qs ?16 5 %hj) 80@ o) as hdded ddpiie to 86

(17283, & §mr{\@wsmh\ee>dyh Dad é1(5ﬂ)yfhly)cﬁtm?§ 86Ty yeasting mixture was

Sidd $PLAE T SISO LT Eotindg (312
cmmaxan&dcﬁdﬁéc&ykté Ifvetared) jn ﬂtu(tﬁ'?lheradtﬂlqun Gi(rebmtsallltyliu)n (50 5mL,
el ittt fiat PR, 7S i 1 Rp TR L a

R3O Therrmxmm s §ftedo) 1\hapourddddo medvatérg 369 ril)ramdendracted

t ' E [
BR80T by e el UL DfeBt i
(300 mLpardi dieidenveoMgBSONy Soricer@atior followed by flashi ¢roowatography
T30 5 BRI 1o G DERPAER k. e
(4UDAVBY, COCH): B2 . &+ 1B#)(m, 5HR8 . 12fm, 6IH), 1.84 Q, ‘UH)Y 321 (aH),
s et In Tl ool

Stép 3: Z-(HBBrrp-2flaorophienid)- 1;Bl=ﬂ|px6’|aillé (88)7.18 (m 2H),
Apias Pt Peus ailey PP aOh 0B, RHR RYTY e ryepesylpric
agidrmerivhgtiale @90 prigy deddonmob@nd etrgsf@nsrglydouoom)gnére rrr;?g{)(dd in
ot bty anaion 40 ST Qo SE i ton iy Jhe'ToRiton
ikt Ss azwedsanc;I péaruﬂ?deiigtd?& nﬁﬂureibflﬁ"/aamhdohe Nalsalmg,i(h% rSnL) and
L e W T R T
etiferdd) eattacls yvefd wa\slrmglswltﬂ\ brible! (BRI O dfide (rl\llgm)%cf e):d
(‘éng@t{aglon jlhder dbcelglzpres(ﬁqse a%o_ré@ ?83 gg@g‘g’og _of4 a@ﬁﬁ EJsed

v@th&?t deherbUHfl&tlén H2H NMﬂi (40?) Mﬂz (GDCLJ) & 4019- #H24 (i), 6.02
5 9.33 (s, 1H),
(aﬂmo ehr 7531 (m—n)ZH)LH/Es(t(ééﬁ)g Hﬁ11z"')353 (M+ H +.

St aPhfCcyéloh&alidene(d-hydroxyphenyl)methyl]-2-fluorobenzaldehyde (89)
n-Butyllithium (1.6 M in hexanes, 1.33 mL, 2.13 mmol) was added dropwise to 88
(503 mg, 2.04 mmol) dissolved in anhydrous THF (25 mL) at — 78 °C. The reaction
mixture was stirred for 20 min and 87 (460 mg, 1.85 mmol), dissolved in THF (25
mL), was added dropwise. The mixture was warmed slowly to RT and stirred
overnight. Water (150 mL) was added and the mixture was extracted with ether (3 x
100 mL). The combined ethereal extracts were washed with water (200 mL), brine
(200 mL), dried (MgS0O,), and concentrated under reduced pressure. The resulting
crude oil was taken up in a mixture of EtOH (10 mL) and 12 M HCI (2 mL) and
refluxed for 2 h. Removal of solvent and flash chromatography (20:1 to 5:1
hexanes:EtOAc) afforded 200 mg (35%) of 89 as a white solid. '"H NMR (400 MHz,
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Step 1: 4-Brono-A/-nethyl-L/-(nmethyl oxy) benzam de (80)

Pyridine (4.40 nm., 54.2 mmol) was added dropw se to
wah.20080di2eet hyl hydr oxyl am ne hydrochl ori de (3. 4ECQUSBB4/@24308

mml ) dissolved in CH2ClI2 (100 nlL) at RT. The reaction

m xture was stirred for 30 mn, and 4-bronobenzoyl

chloride (5.95 g, 27.1 mmol )34d| ssolved in CH2Cl 2 (50

nm.) was added dropwi se. The m xture was stirred for 24

h and the volatiles were renoved under reduced

GRGIgsdif 60 (m,@H)(ZB@(mL‘)HMQQOa(@ldIé‘ﬂ &fe (d.he= BidHz2H).was
ted Wt Th
6:%%’%% (@ \Rgb’e%dl?gd' %ccéss vreji:s)t fit sm g@uzs? (?dH)'
StEws: teh BubyH (28 o (aey boHEicene - hydrgxmlémyl)(nm'l\i/élga ,
m xture was dried over
f@'ﬁ’&o@b gﬁf?%? edm%be ord 6.35 g (74% of 80 as a
Acsdlumdneﬁ$ted+b|utondycarbomdmemslede)mpihnylphdsphbme (610 mg, 1.62

g m(@—aut 0 r%l_'_)ngthl\éRaéz(dég Urdfifise tﬁ?j’ @—B’ "%76.3@%5 (rﬂdﬁolb?iH%olved

iBCHI,Eiz (1)) at$t‘E pAfZer stirring for 2 h at RT, water (50 mL) was added and

ey s o

wese GAshed dith BrimenSD )mli)rand mhigd opersMg$®.,. (Gﬁlﬁl:emr;atmmfsllowed by

AR Bt 04 Rl AR ooyl °

(bésanesEt®As) affordedd 880ng (B8R of 90 b6 a3whitendrystallinssdiide dHINMR

g nbreibly BB S B RronnPer GRS AR 1HF 0.0

(@ddede.3an _I‘I_L-“)l% W@icﬁtllﬂ &8 Ha_»em?) BBIVEd9 ;@rﬂdﬂl{l)h Bfgzlk(ge,d 8.4
essure. e_m xtur Xtrac et her X

l'ﬁzﬁ)a"'?ﬂ_7)37aﬁdj TRE Bt nﬁ% (éﬁt’r a& éﬁﬁew‘é )}washed with

Stap 6f (mmmycmxhidmo( h§@roxyphenylfméthyl]i2-fudvaphenyl}-2-

dri ed over SO4 and concentrated. The residue was
REAPARIE AGIHBALG on silica gel (20:1 to 5:1 hexanes:

TefGhehcdtie sfd @ f5jm2) \355 Qdde@%p\mfse &:1901(31 89 mgnot w mmol)

crystalline solid MR (4
d\gqqplvec} m@H(QIz (3ymL) af 04 q_|ZThqr|q)act|op rggture wag gtlr(cﬁq a@ﬁb’ for 2 h

apd ¥R Wolatiles were removed under reduced pressure Water (30 mL) was added
(4- Bromophenyl ) (3-fl uor o- 4- hydr oxyphenyl ) met hanone

A8ae MR aESERsAclad Wip EXOACHS X 20T Dp FoRkICASasic layers
v&e?e msﬂed ﬁﬁh &afé‘i‘%d mWF rbﬁné ?fd) Lﬁ?ﬁﬁbrleﬁ JQGFWI@BQ; ( E8néHEnitration

and cool ed

relpwer g Pyryabicancn (B aoried SRITES EATEI SLas pale vellow
s%?&?]“ﬁ% R (¥0d MHet BRIS-3:)%5 4@9 (s, 6HT*EB1§6HH‘@.' m)da 51(d, J =

erea extracts wer e washed V\/Ith vvater
1660 He, (006719, J BB Hi i), B&+ 614 4H<):o7h@%f¢ Jat e e, 1H),

ﬁér {?,h‘gnglH},% HY, 4. 9800, 180, B251 (BRE, NS LYARS ABERME 353 (M +

H) *.

Example 30 (94)

C O k
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purification. 1H NMR (400 MHz, CDCI3): d 5.80 (br s,

1H, 7.09 (t, J =8.4 Hz, 1H), 7.53 (d, J = 8.4 Hz,
wdbkdosor26d - 7.64 (m 5H). Step 4: PCT/US2004/024308

4-[ (4-Bronophenyl ) (cycl ohexyl i dene) net hyl ] - 2-fl uor ophe

nol (83) Titaniumtetrachloride (1.70 nm, 15.5 nmol)

was added dropwi se to a susp¥hsion of zinc powder

(2.12 g, 32.4 mmol) in anhydrous THF (60 nlL) at RT

After refluxing for 1 h, a mxture of 82 (1.18 g, 4.00

$tep|y [ﬁfmptby@lxumeamﬂ%(m%hxlsu!jonn'w*@"wﬂme}hmowd&%)ed

‘t M?Ttl}iﬁs6@9¥|%éni6@§a&@@€ﬁgdi PWrRS) wReShspshdsh e 2Cly (15 mL).

reaction m xture was cool

@alytrhigride {0-44 ex-ed 8P mnselyasafdeddropyisg foligwss tmdcmw of
t%%@&bsaéf%mfh ernré1 ré&é{foﬁ rﬁmr@eesé Sttt \Wodh t&h&ﬁétué@w 3 h.

100 ) he conbi ned hereal extracts were wash
WICHZ am’ttB? exeEss oﬁg);alyl @h\oﬁée‘ W(ﬁ)’%‘)ved an@eronapwnowr residue

»&S@ésohganﬁ@m CﬁH(Pr‘ﬁLf Rith GM8Sle *(stft kS B 83 hRBBL CsIePYan ice
(20:1 to 5:1 hexanes: Et OAc) forded 1.15 (

Q&&*Mﬁbuh'au@:?h&élda (9-#9m|¢ 3 §§I"I"BQJ/) %15 pedediipy mmnm‘m?/r%ﬁwre was
%ﬁ%&o?§ f%r 2R, tﬁé’ﬁ h%atg@'é'? reflax 8\%n(u5ht é@)ledﬁg bl Qrmp%rature
the :mlgune was pqypgd info g9 I-(QI% gmk) wnttmcazthegm)klshgo@@ wgs collected

yhe anes and dried fq give 0.50 g (71% ofthettlecom ound
%} e)§<yI|S ene| %“cl)ro ggh%/ o ' yl poun

(92} ag/llth hnahysbljd 2H MWMQ%MHZ( BMISOada)i 53.48 és @H) 8338f§ (;313H)
Pl £ AT, 805 DU S50 58 401250 B 8 0.
PEE-HDI2HA).) chqusnngvz 2ON@A+dSl ), and Et 3N (0.520 ni,
% P Re AT RS AR ghiiidna g
Mxtgnemf\[mﬁwethylomplmnyW%(meaquﬂfonﬂ)phemﬂlmrﬁ_l)anomé__) (0.20 g,
SRTNRRS ' DERBn SHRTOREIF TS FREAR IR fochithe o
b} ﬂoo%chridythéd emﬂed:ibr(b‘rmlncqma@ hgth( X0atér (10 rﬁl.)l/vdssacwaéslowly,
St dtgin 268, 0\ Aty AR My
itthact wadwagrbd vGJfH) watér bilné dandXried beetHsa,STH) Corﬁceﬁ&a(cm of the
%Ega:ct g?av%Sh{ hﬂe 5omp%m %ﬁ}ﬂ br9wg Eoﬁ%(o 1;],9 q 1?]8378%|ch was
l]s‘;)éjwigb&gfuﬁher ;Turlflcatloln_ 'H NMR (?oo MHz, alvlso de): 5 3.28 (s, 3H), 6.89
O Eh AT 5880 0hb R BT PBES I S 2o PR ey & TR 8.2
IQEIZIH)( 70.56 (8- H‘Wa@Cﬂ ES dﬁ/@@\ww + 8) B4/t 278 (M9, HYO-. 438

:L di ssol ved in ]i rrkg at' 0 0C. The reaction
Adl‘bvﬂﬂe@vlﬁul‘feavlél?hw' 389 h

tetramethylcyclohexyl|dene)methyl] phenol (94)

To a stirred suspension of zinc powder (0.36 g, 5.50 mmol) in THF (15 mL) was
slowly added TiCl, (0.30 mL, 2.75 mmol) via syringe at room temperature under a
nitrogen atmosphere. The mixture was heated at reflux for 2 h. A solution of (4-
hydroxyphenyl) [4-(methyisulfonyl)phenyljmethanone (93) (0.19 g, 0.69 mmol) and
3,3,5,5-tetramethyl cyclohexanone (0.33 g, 2.06 mmol) in THF (4 mL) was added to
the mixture. The reaction mixture was heated at reflux with stirring under a nitrogen
atmosphere for 1.5 h. The reaction mixture was allowed to cool at room temperature.
To the reaction mixture was slowly added 10% aqueous K,CQj; (15 mL). The
reaction mixture was filtered through a pad of celite and the pad was washed with
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and the volatiles were renoved under reduced pressure.
The residue was recrystallized (EtQAc: hexanes) to
w@bkdosn2i®0 ng (78% of 85 as a yellow solid. A¢i/bRkER04/024308

(400 MHz, DMSO-Cf6): d 1.52 (br s, 6H), 2.13 (m 4H),
6.45 (d, J = 16.0 Hz, 1H), 6.67 (d, J = 8.2 Hz, 1H),

6.76 (dd, J = 12.3 Hz, 1.7 B8, 1H), 6.85 (t, J = 8.8

Hz, 1H), 7.08 (d, J = 8.1 Hz, 2H), 753(d J =16.0

1H), 7.58 (d, J = 81H22 9.76 (s, 1H, 12.31

e@rm! aectatet(yO0 mLr\Ehe ﬁ_is:aye wag tzarﬁfﬁsre@nvpa saparatorgiunng] andihe
|z§%§l§ weteSp !lrat%t% By %u@oﬁ%@ﬂﬁymhhm%eﬁé%ﬁ étl?macértgte

suspenst on H 1 n m neral

(%mL) The mwmwgamwmqu?sf@ﬂ vothd@tména@di@sd over
Wﬂ@#’égn&l\d ﬁw@%t%t@weg %oﬁce'r‘f FRied t8lgRe the/&ddé BrobiEt as yellow

ropw se over The reacCti on m xture was
Oé‘t |The @wd@tpred@twa@ PUGf(PdrﬁYrPhr%m@FOaﬁPBY ehetsifiga get ¢gfymn eluted

vﬁfhtbeﬁraﬁl%ﬂt fgormhexao??es% P59 étdﬂc%%ﬂ&dto'gﬂ/e%e(fégm %‘Qld ue,

was add dropw se over he reaction m xt

wiiieh was trlittéateéwt.hmog h@xa@es @pntwa@ﬂ % MeQH) 19 affpsd Oa"d cgeq 6%)
'Eh‘é twag,gmrgag% ?#2’% whitt 5aifid, Gflp Wi h 1%bher mmm%

he co extracts were washed wth r|ne
DMB@etsf: MyGA s, 64D %(B:éhﬁ) a5, 2fhd .88(si 2k 1V@8s(s, 2H), 3.20

under f 7 % _of
R b e g S S e
7334 (d, 8 =152 iz, 212}P,34Gs,981) d.CMS (ES). 0/2897 (MH- H)7. 43 (d,
J =9.0 Hz, 2H). Step 2:
Cycl ohexyl [ 4- (et hoxynet hoxy) phenyl ] met hanone (87)
Exabwle Bl i(95)i um (1.6 Min hexanes, 50.5 m , 80.8 mmol)
was added dropwise to 86 (17.5 g, 80.8 nmol) dissol ved
in DVE (150 nmL) at - 78 OC. The reaction m xture was
stlred at 40 0C for 1 h, and then cannulated into a

u by the addition of n-butyllithium
ol ) to cycl ohexanes carboxylic acid
(10.4 q, 80.8 mml)] in DME (150 ni) at RT. The

m xt u stirred for 1 h, poured into ice water
(300 F@j ds&

tracted with ether (3 x 150 nlL). The
conbi A ethef®hl extracts were washed with brine (300
m.) and dried over MgSO4. Concentration fol |l owed by
flash chromat ography (20:1 to 5:1 hexanes: EtQAc)
Step dr dgpi-Rytiraxgpiendy)3,85,87 as a colorless oil. 1H NWR

ttrgieliersighosligroeliygoonzamidlosysly 15 o' (L M
TH) cold (065 C0) sclution®f 8-[#4zhydedyphany3,8.8, 5- = 8.8 Hz,
tgt'Fgrhethylcyclohexylidene) methyl)benzoic acid (0.100 g, 0.274 mmol) (26) in THF
were added Et3;N (0.042 mL, 0.302 mmol) and ethyl chioroformate (0.029 mL, 0.302
mmol) sequentially. The resultant solution was stirred at that temperature for 0.5 h.
An aqueous 28% NH,OH solution was added slowly to the above mixture at —15 °C
and stirred the resultant mixture at room temperature for 15 h. Reaction mixture was
poured into sat. NH,Cl solution (30 mL) and then extracted with EtOAc (2 x 40 mL).
The combined organic layer was washed with brine (1 x 25 mL), dried (Na;SO,), and
concentrated under reduced pressure to afford the crude product. The product was
purified by SiO, column chromatography using CHCI; and MeOH (100:00 to 9:1) as
an eluent to afford 0.035 g (35%) of the title compound (95) as white crystalline solid.
Around 25 mg of starting material was also recovered from this reaction. mp 209 °C
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Step 3: 2-(4-Bronp-2-fluorophenyl)-1, 3-di oxol ane (88)
A m xture of 4-brono-2-fluorobenzal dehyde (5.00 g,

wQ@2008/0mr20 ), p-tol uenesul fonic acid nonohydr at BCT/1S9104/024308
ng, 1.00 nmol) and et hylene glycol (10 nL) were
refluxed in benzene (50 nL) and EtCH (10 nL) under a
Dean-Stark trap for 3 h. Thé%eaction m xture was
cool ed and poured into a m xture of 5% aqueous NaHCO3
(100 nL.) and ice (100 nL). The m xture was extracted
R t°Gt HreNMR3(4R0 Mz, BINSO-alaki 5 178 (8ot A8d (&t Hbr &4 (d, J=8.0
X I W ri ( L i -
il 27 KBk Tl o S0 RE 2], I belllr 240 F85
§4 0612, pHY, 9PN (s02H)38.85H st 2H)as.2d g RH)j 0.80 (&, 6H)IG.8f&(s, 6H). LCMS
rificat, 1H . NVR (400 MHz, CDCI3): d 4.01 - 4.14
@%"-M%%%@"(@ 1H), 7.24 - 7.31 (m 2H), 7.41 (t, J
= 7.9 Hz, 1H). Step 4:
v IcI § | i dene(4- hydroxyphenyl ) met hyl ] - 2-fl uoroben
9) n-Butyllithium (1.6 Min hexanes, 1.33
m., 2.13 mmol) was added dropwi se to 88 (503 ng, 2.04
Oissel ved iR _aPHydrous THF (25 nL) at - 78 OC.
' e was stirred for 20 mn and 87
(460 ny, , dissolved in THF (25 nL), was
. The m xture was warnmed slowy to RT
and sti rheéj 6 r& ht. Water (150 nL) was added and
t he m xt up&>waskextdracted with ether (3 x 100 nmL). The
conbi nedH&t hereal“bxtracts were washed with water (200
m.), brine (200 n.), dried (MyS™), and concentrated
under reduced pressure. The resulting crude oil was
Stepein {44 2-Hydroryethyl) exy]jphényl}d-(hydrodyphanyl)héthgniiat (96)
and re xed for. 2 h., Renoval. of t.
£p SRl oty ofndtendiolis 3 0.8 133 i) in PR GRRR) was
2dYedrap,CO5193.55 g,80 .amndl\WThé mixtorei whs Hedtdd\art 804Q0under
s b oo B i v GG gy e
féll®ned 18 drdpwisé additin ofldisolullon/éf A-thlordetharol@1.83,mL,HB,3 mmol)
10. 2897(5 1H). Step_ 5: te_rt-B,ut\é;IT . .
ipJE 67 mb) ity SHrERQ NS "aRFHOPATIKER WRS PERIRS PY F:iG ynger sitrogen
&Je‘ﬁﬂ?l‘i’tpﬂ@é‘bfﬁ)}ttﬂé%s?co@lé@% fodnf mperatate driddguePthed with saturated
(tert-but ox(écar bonyl et hyl ene) t rwheny)%\ghmhor ane
fis0urNFLE! @90 ik then pricsiaind Wit E1OAR (5 %88 Ml organic layers
WERRWMHbhedwrdWdshBE wWith walerSBAnd 3Ry driedi 38PN4SSD . Concentration
CH2Cl 2 (10 nL) at RT. After stlr__rln%for 2 h at RT, ..
grrect reddish Rrown@iswhiglyud@s Ather Rwiftad Y Aheonpigaerby ge petica gel
¥I6n Eldedd Wit 8 gradint ot hekBReL1018Y RETOAE Bidfdres|yadddSa pale
were washed with brine (50 nL) and drlgd %ve I\/t;iS
whitecsaidr dritusationitho e c:hexanes afforded 1.30 g (r36% of 96 as a
white solid. mp 146 — 147 °C. 'H NMR (400 MHz, CD;0D): & 3.85 — 3.95 (m, 2H),
4.10 - 4.20 (m, 2H), 6.87 (d, J = 8.8 Hz, 2H), 7.06 (d, J = 8.7 Hz, 2H), 7.67 (d, /= 8.6
Hz, 2H), 7.73 (d, J = 8.8 Hz, 2H). LRMS (ESI): m/z 259 (M + H) ", 257 (M - H) "
Step 2: 4-[{4-[(2-Hydroxyethyl)oxy]phenyl}(3,3,5,5-
tetramethylcyclohexylidene)methyl]lphenol (97)
To a stirred suspension of Zn (0.50 g, 7.59 mmol) in THF (10 mL) was added TiCl,
(0.42 mL, 3.79 mmol) dropwise. The mixture was refluxed under nitrogen for 2.5 h.
Cooled to room temperature, a solution of 96 (0.245 g, 0.95 mmol) and 3,3,5,5-
tetramethylcyclohexanone (0.45 g, 2.85 mmol) in THF (15 mL) was added at once.
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flash chromat ography (20:1 to 5:1 hexanes: EtOAc) and
recrystallization (hexanes: Et QAc) afforded 180 ng

w@ 6@3011280 90 as a white crystalline solid. 1H MNWRU§2000024308
MHz, CDCI3): d 1.52 (s, 9H), 1.59 (br s, 6H), 2.22 (br
s, 4H, 5.24 (s, 1H), 6.40 (d, J = 16.3 Hz, 1H), 6.76
(d, J = 8.4 Hz, 2H), 6.80 _ 88 89 (m 2H), 6.94 (d, J =
8.4 Hz, 2H), 737(t J =7.9 H, 1H), 7.67 (d, J =
16.3 Hz1 1 Step 6:
Tregpagiopmik wemeﬂymcu@néoqthﬁw%w x Fpled e aeet lePprature, the

rEH&@ﬂmb%rHUe]hg?ed \f?ifho’P(fb ‘Nzéoaf’édjm(ﬁ The EﬁéﬁéHé@ rr@@cﬁl%ﬁ 'nﬁixture

BMASG to n?
wandiitered teavg @opadrpf @qﬂel amd(t e pg wap w@so@ W'ﬂhé Q/éCa@pp @ai-)

THESALE wiR S gﬁgt’efrég tb é‘Ee;%Fatfoﬂffuanél tﬁ@%\)@@wé{@ ébhlla?éd and the

were renoved under reduced pressure

aggeds pitasetwas axrreted éV'th@Oéﬁt@%eﬂ-é d hgiorganis @A@c(sgﬂe(ezo
&Hbme-ﬁ? Wa%ﬂ%ﬂ%’nr@ Sdrfed! (ﬁ%%(ﬁ;) m@bﬁcé’?‘ﬁf%h@ﬁ’g@fd%@ a pale

, brine dri ed over

brewe @lehmvm fﬂ@h\ermi(secb / 9@@?‘?519&?9*\3’23&% %\*Pa(@d eplayn eluted
vﬁfﬁ QE%@%n?ﬁom&%@ to Q% "/@ 1Et(§ﬁ&c ﬁe%e@ tef gllvé av Iﬁg‘Pu't yé1low]ddhd

Qnygta igation fram 7:4 hexg@engt@Ac qu.lgle g, 3$ c@grles\;; neegleg q)_|25 g,

P, iy P94 155°6. i o jrge CpoDf 09045 ok g, ot

1EH (s, BRVB. Q@B@m) 1r882(s 333), 3180+ 3—1)90+m w)amoe @,@o (m, 2H), 6.67

(ol ERRT R S A T PR R L S0 BB 7108 B 0

e 2H02) RMS (Bt fayr/z 88 F (v B) +ba'er(M ¢ H)Ci The( aniplgwag sified prior

1) _was ed in (L5 . I

Pt ahays. BRIBSTRIECsodar Gl agne1ss WR oY sl Sy 128
addition of two drops of DMF. The reaction m xture was
%@g&ﬁ%{(oomtemerature for 3 h. CH2Cl 2and the

alyl chloride were renoved under vacuum
The residue was dissolved in CH2Cl12 (1O nL) with
8. (0.54 nm., 4.84 mmol). Cooled in an ice bath,
chlorlde (O 49 g, 3.63 mMmmvl) was added in
ner. 2 oQfhs stirred at 0 Cfor 2 h, then
heat ed at ni ght. Cool ed to room

f ture was poured into 1IN HC (15

he pi nkish solid was coll ected and
washed vmt,lpc i ,Chexanes and dried to give 0.50 g
(71% of th% onpound (92) as light pink solid.
1H NMR (400 Mz, 0d6) d 3.28 (s, 3H), 3.85 (s,
3H), 709(d J:88Hz 2H) 776(d J = 8.8 Hz,
2H), 7. 884 8. Hz 07 (d, J
Step 1: 4'-[(4- ydroxyphenyl)(3 3, 5 5-te ramethylcyclohexyl|dene)methyl]-3-
biphenylcarboxylic acid (98)
To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-tetramethyl
cyclohexylidene)methyl]phenol (14) (0.102 g, 0.255 mmol), 3-carboxyphenylboronic
acid (0.085 g, 0.51 mmol, 2 eq), tetrakis(triphenylphosphine)palladium (0) (0.020 g,
0.017 mmol, 0.07 eq), aqueous Na,CO; (2 M, 8 mL), and ethylene glycol dimethyl

ether (5 mL). The stirred reaction mixture was heated at reflux overnight under a

nm.) with |ce

nitrogen atomosphere. The reaction mixture was allowed to cool to room
temperature and transferred to a separatory funnel. The reaction mixture was
partitioned between 1 N HCI (aqueous) and CH.Cl,. The layers were separated and
the organic phase was washed with brine, dried over MgSO, filtered, and the filtrate
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= 8.2 Hz, 2H). LCMS (ESI): mz 291 (M+ H +. Step 2:
(4- Hydr oxyphenyl ) [ 4- (net hyl sul f onyl ) phenyl ] net hanone

W@ 9®¥5/0f2200 Xt ure of PCT/US2004/024308

[ 4- (Met hyl oxy) phenyl ][ 4- (et hyl sul f onyl ) phenyl ] met hano
ne (92) (0.20 g, 0.69 mmol) and al um num chl ori de

(0.38 g, 2.76 nmmpl ) were rePPuxed in benzene (10 n)

for 2 h and then cooled to 0 OCin an ice bath. Water
(10 m.) was added slowy, and the m xture was

was cpagantiategte sl@tm' (Theeryds preguct wag petied Piigversg shate
pﬁegaraiﬁé HIRE W&@chmmrera CRLCN$,0380: 5d rtd> ¢ob Oyg?rédlent

Na2S4. Concentration of the ext Laot gave
wWiB QBRI dF Ae3)a ragd'f'qerg}mg'vsroo%? & 567%) of gopoynd aﬁ)@% white solic
m%gda (Jrwiza ngt&g%to églgé hQﬁ-l)PPst {d Qa@ 993 (slhl Mvam d, J
—+$z4 Hz-B H)76 %"G(d( d 8]5528281) 22 QH)/78 gz g )J7 553, ~2 7 7 Hz,

1*@?? 8J 083044, 2#1)7%9%&"4 ?'d) 1. (6]I-Qz 5@4)(5314%')1 Hj—@% (s, 1

Q4 (SIx/étl-Hyll'ﬁ&*ﬂ?p 6&1‘5& Pﬂﬁérﬁ@n%qus@s i4d. 2430 M+ HF Found:

aebragret hyl cycl ohexyl i dene) met hyl] phenol (94) To a
stirred suspension of zinc powder (0.36 g, 5.50 mmmol)
in THF (15 nL) was slowy added TiCl4 (0.30 nL, 2.75

] ' yringe at roomtenperature under a nitrogen
%%ﬁ%@ The m xture was heated at reflux for 2 h.
A soI ution of (4- hydroxyphenyl)
rﬁath | sul fonyl ) phenyl ] met hanone (93) (0.19 g, 0.69
B3, 3,5, 5-tetranet hyl cycl ohexanone (0.33 g,
' 4~41)Chas added to the mixture. The
pated at reflux with stirring

wSphere for 1.5 h. The reaction
ed to cool at roomtenperature. To
e was slowy added 10% aqueous
K2CO3 (15 nl). y~eaction mxture was filtered
through a pad df celite and the pad was washed
W thethyl acetate (70 nL). The filtrate was
transferred to a separatory funnel and the |ayers were
S@HM{E{[M Fliiuroaﬂ&peﬁuyl)J(agﬁcs-tuuarﬁethyhcyclmdxyadéme)-methyl]-

i artet a‘{ﬁa@\éES The conbi ned organi c phase

brl ne dri ed over Na2SO4,

Tbld écﬂmtmllofar[(lh bromobhéiyi}a,8,58as concent r at ed to gi ve

wiirreheGealiEhe by annd e pia o TR o 25y S aL RIE- "o

aeétylaﬁanﬁhEhylﬁ)ogfrﬁﬂa@m(O 148 msmmmes it ethiZlbAe egcoI dimethyl ether

E i S eoaed kR oy Bherr BB o dRh 6 0mmon

fellofved by . M NagCO7 E¥inLif Thidweatiid reixtoepas nefluked Joralsh, cooled to
oo tteemgeorla{u?lt—:‘ thEh Rildted with Water toflowed bw'\ﬁogﬁ‘%pqh%gyers were
separated and the aqueous layer was extracted with EtOAc. The combined organic

reacti on m x
under a nitroyge
m xture was allo
the reaction m

layers were washed with water followed by brine, dried (MgSO,) filtered and
concentrated to an oil. The crude oil was dissolved in DCM, loaded onto silica gel
and purified with a gradient of 100% hexanes to 40% hexanes:EtOAc over 60 mins.
Pure fractions were combined and concentrated to give 0.05 g (41%) of the title
compound 99 as an off white powder. 'H NMR (400 MHz, DMSO-ds): § 0.89 (s, 12
H), 1.25 (s, 2 H), 1.93 (s, 4 H), 2.03 (s, 3H),6.66 (d, J=8.5Hz, 2H),6.94 (d, J=8.4



DVSO-d6): d 0.90 (s, 6H), 0.91 (s, 6H), 1.28 (s, 2H),
1.88 (s, 2H), 1.95 (s, 2H), 3.20 (s, 3H), 6.70 (d, J =
wW@20bshi22@H), 6.97 (d, J = 8.4 Hz, 2H), 7.40 (BCT/US2004/024308
8.2 Hz, 2H), 7.84 (d, J =8.2 Hz, 2H), 9.34 (s, 1H).
LCIVS(ES) mz 397 (M- H) Exanple 31 (95) Step 1

4-[ (4- hydr oxyphenyl ) (3, 3, 5, g0
t et ramet hyl cycl ohexyl i dene) net hyl ] benzam de (95) To a
col d (7h 15 0C) solution
Hz, 2 H W%%WMWI?W@ZS £64 (M, 6 H), 9.27 (s, 1 H), 9.99 (s, 1 H).
| 7 48%MhY L) Dergmdasagizé7( 0. 100
T D R 06 042 i
0.302 mmol ) and ethyl chloroformate (0.029 ni, 0.302
Example 3%(308ht i al | y. The resultant solution was stirred
5 at that tenperature for 0.5 h. An aqueous 28% NH4CH
i on was added slowy to the above m xture at - 15
AN rred the resultant m xture at room
. R%ﬂ:{c_tion m xture was poured into
3P ) and then extracted with

sat .
. conmbi ned organi c | ayer was

washed with bringj(17™x 25 nlL), dried (Na2SO4), and
concentrat ed underx_reduced pressure to afford the

crude product. product was purified by Si Q2 col umm
chr omat ogr aph Ng-CHCI 3 and MeCH (100:00 to 9:1) as
an eluent to afford 0.035 g (35% of the title

conpound (95) as white crystalline solid. Arou n%
SE#P"stNa{"t 1M4HYeroxy-PhENYRAS. 34 5®tqt@mﬁrhylercvci9'tﬁm-ﬁme)-met yll-

H NVR (400 Mz, DVEO- d
gl'@@z}memegﬁ,h%?g%fﬁ 1H) 23 (d, J =80 H,

10 Tgﬂjltle qorgpoqrgi wqg_grepqreg! gsing thgycendgiops Fqgscn@ﬂ;l in gxayzplg (97
uglﬂg 48[&44br'6'ﬁwopﬂéﬂzy F?5@3.‘!“555 {e@anétrg:f?cléhé%ndé’débmg ﬁ’;;lhe(-uél, (14) (0.1

9( 8.25¢ pymol), ntﬂwlfonwezrmseWemfltqunlc H§3'd (54 rﬁaﬁ%ﬁ @mol)

h% vieBl erethyl ether (8 mI tetrakls(tr henylphosphlne)palladlum (0) (0.026
g Hydr ox %/AQ) p enyl '} rox ph eny ) met han
goﬂe sm)ol)wch {3 iL) ko affarg 0 RoHHH 100 as

1 | 3
15 aippydefl 'ty A0 Mo @%a&aépﬁ%ﬁ'ﬁeme etz 4
H)nZJI%Q (1 BtH06.66 (d.0f = 8.4z, @ddh 68410 + 8 M RJd) aﬂar(m J=83
g d f e,\/@pl b
Fgak H(\kl%'se ad‘éll tjafeoﬁzon%rnéa éﬂ?@t ?o(r?e%jpz é)hkl or o(g ﬁano? Hz, 2H),
928, 031 h, 9.825(s31 irtyo HRNIS (ESMFCeled fiar)Conkit2sNOs$:1488i 2289 (WheH) ~
FBSR&%QE%@ xture was heated at 80 OC under nitrogen

overni g The m xture was cooled to roomtenperature
20 and quenched with saturated

Example 36 (102)

o)

HO O °”

H,C CH,
H,C” 0~ ~CH,



aqueous NH4CI (100 nlL), then extracted with EtQAc (3 X

60 nL). The organic |ayers were conbi ned and washed
wowdos/oyeeer, brine and dried over Na2SO4. ConcCRait/US1000024308

gave a reddi sh brown oil which was further purified by

chromat ography on a silica %3| colum eluted with a

gradi ent from hexanes to 80 % Et OAc: hexanes yi el ded a

pale white solid. Trituration with 10% Et OA hexanes

i o B B
sibnefimilhyibéniaed MotgH) . ©.87 (d, 3 = 8.8 tz, 24,
Tﬁemné@W Mgy piotpes) %ﬁf"b%ﬁ%;{ b JlopS ;. rprsﬁx' -

hydroxphenM)carbbnyfib&iroate (24) (0.196g, 0.765 mmol) and 2,2,6,6-

5 t?‘é%’%%mi[élﬁﬁ,:'%r OX S )Oxﬁgkﬁ%b%ﬁéﬁamf@Wrel—g.lbéected for

MdNIrFyeeb L@msgo@@au&fbdhﬂmans ( StabBard, wofk-Dip folioale UY"DU_IFfIﬁ_atlon by

o HieaRaReDY Gars (222 01948 Shine Fid ompainc At B4 e

f&ﬁﬁ' G4 NMR { mrmmsrm@t gi7e08 @, $elst HeHf 796 (&QJQéEr an
t et ranet hé_@décl ohexanone

2(5') boﬁéd n2rm$7 HZn?h'Hﬁ 1816, fi)8-hbg §248. FhHeé 2ﬁq% 2H) % 21
10 (§ eﬁﬁt 198 (éﬂe?ﬁt) Uy, 25 Y@%H‘) e[tMée(ési)%/z’:\m (L -5 h.

ed to roomtenperature, the reaction was quenched

SMFBP R 4t xtroryRhEmYH{2,3.6 W&famféhﬁdmwwé&f‘f’mvfmﬁt ure

ad of Celite and the pad was
HéMétﬁ{ﬂ ﬁzchoé’cQB il The filtrate was

Rheatwgf%\fsrsem'wwﬁe g@wbg@ Eﬂrg_ﬂ; was@mplayed. Thyse metyd f4(4-
rﬁ@ﬂﬁg&;&gn@@G %hﬁtrﬁﬁé’tﬁﬁf&raﬁ{?@l‘éﬁt aﬁ-’&t)fllagﬁé) ‘#né%)tlj?oenzoate

e organic extracts were comnb
15 (@8BHe&14mt S ?W'h‘ﬁd%ﬁf—@i" (1I\ﬂa§SU4)Waﬁdﬁﬁ%t@¢1Ntat1|%NaOH (3

nh%xe@&) as%hsrd%}mp%ﬂomltfyfbuméat.t)H rg'él?@b 19@@ I(és /;pofby

romat ography on a silica col um “el ut

@f@@ueﬁu a@mvmtg anlids HONYR (@@E!th% m@@nde)sSﬂ 8 7(9’ |(bfeS dn),

t L t Y
Gl LS E PO P €51 80 980 037 g0 ve
?4‘90/6 711 S158.4- HZlBB) (18 (BHRINVR. (148024 , 14@&%} 1 12 (9.64.

1. 28 oH), 1.96 (s, 2H),
20 "ﬁé%?%g" ’g'ﬁ)%sgﬁ'soﬁws 90 (m(szH)H)4. T (H)m

6.67 (d, J =8.5H, 2H, 6.84 (d, J =8.6 Hz,

éﬁlp 'gﬁgg“@ J =8.6 Hz, 2H), 7.03 (d, J 8.6 Hz,
Sl): n12 381(M+|—|) +, 379 (M- H The
sanple was silated prior to El anal ysis. HRMS (EI)
lcd for C31HA8CBSi 2: 524.3142 (M+ ). Found:

25
Step 1: 4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-4-
biphenylcarboxylic acid (103)
To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-tetramethyl
cyclohexylidene)methyl]phenol (14) (0.105 g, 0.26 mmol), 4-dihydroxyborane-
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bi phenyl carboxylic acid (98) To a round-bottoned flask
wer e added 4-[(4-bronophenyl) (3, 3,5, 5-tetranet hyl
wa@ymsoiyl i dene) met hyl ] phenol 4) (0.102 g, Or@BEES2004/024308
nmol ), 3-car boxyphenyl boronic acid (0.085 g, 0.51
mrol , 2 eq), tetrakis(triphenyl phosphine)pall adi um (0)
(0.020 g, 0.017 nmol, 0.07 &4), aqueous Na2CO3 (2 M 8
m.), and ethylene glycol dinethyl ether (5 nmL). The
stirred reaction_m xture was h[e?gt d at [p%flux .
bspeqieagif (0-09%18+0-85 MMal 3R RS ?@Hefﬂeé‘y RePhireiesliagiym (0)
(Oozd yr @o%ﬁn@ll 0.0884), bgusaRINg.CO; @pm BeRDeaRd é'th?leﬁ@@lycol
transferred to a separatory funnel. The reactio

dimethylratherds Miar dhe rq%fté%n Wedves hegtadgvernightad [f‘é'yx Wi

s@ﬁ%@uﬁderﬁ‘ ﬁltrbﬁé’f?éﬁdéﬁﬁ@es TRarédctign afbdute wasodigdal ¢o stand at
F#)T ase was was th_brine, dried over

wnder afiroogm fprshedays | TP iefRastianynixiure wsfeewgdsqee 4i ve an

dmydroxyb&aﬁé#d@zdiw&@m 09%G, @6 mfﬁoesct Dyqy ever se phase
t%t eparative

oo sy [0 63 AR oang, 2y FECAIEO oo

sb@iui c\eeb&ua@@ez g, 2 ﬁﬁ%an@fet yksbl aﬁneaﬁw éth&'ﬁ (2 m; OTrhed
1H NWMVR 8400 ? )((
sgrrgg reaf %mpgure Maﬁ)heagdéyf)e(rﬁght 51t e Ig H"W nit g,qp eg ctlon

rhidturelwas §Ildﬁvddzto stanttat RT. ubdef ﬁitroéen—foS ofle Week.2THd readtidrb

rélatare \gas.paymgonef t@tv;z%en bNS&CI (gqlie@u&ancgcgezClz éTI%or@gmc phase
wWils, separafiét, (Al&shéd \Wh biidVBriéESIer Mgd o4 fiftered Caiiﬁlhlﬁé Wrate was

cgg%emzté\tse% tS) give o thl criide IE)%J N} addi of s e rrgpoduc’t was parzlally

panﬁéd by Msh%hddrﬁé%grﬂgﬁwh siti¢Bgd wathTe CHLCIaNMeDM/(1000ab 9b&)

lll%éjtetga vsgqu}yg(& the ME%W@%@:}%S‘&%&%e |mp(ure 2>roduct was
duﬁtlécﬂmeid\m}s@mbwgpebbnaae@ HPE]eltndgyig] P08 8‘3‘:’""“.4’?"? GH&N:H,0
(025 i 10RO A rmnh G SN B Men e lo G aeiyd ufohet

cofhpdlind 188 8s aﬁ@iﬂdvhute solid. 1H NMR ﬁ4oo MHz, DMSO- ds) 5 o 89 (brs, 12
t et raki S(iri phenyl phosphi ne) pal

0]
b e A e Pnas B Be) Bl Lo ML) o3P Bia e, 2

He?lQ@I@ruHMtHn #.66€4 | pxed A ¥), 1,77q80) 284 Rz, r209)17.98
) er(atu |.!?a Q W th vvater) f ol Iqovved by ?Et W

(¢-hé Isefy'é?@'vlblgqusiépbl"ht@og“a(ﬁﬂsth'é -aqueous | ayer was

extracted wth Et CAc. The conbi ned organic | ayers were
washed with water followed by brine, dried (MJSO4)
Example 38 (198) concentrated to an oil. The crude oil was
di ssolved in DCM | oaded onto silica gel

OH
A0U®
Cl

Step 1: (4-Bromophenyl)[3-chloro-4-(methyloxy)phenyllmethanone (104)

The title compound 104 (1.25 g, 84%) was obtained in a similar manner previously
reported for 27. 'H NMR (400 MHz, CDCl,): 5 3.98 (s, 3H), 6.99 (d, J = 8.6 Hz, 1H),
7.62 (m, 4H), 7.71 (dd, J = 2.1 Hz, 8.5 Hz, 1H), 7.85 (d, J = 2.01 Hz, 1H).

Step 2: (4-Bromophenyl)(3-chloro-4-hydroxyphenyl)methanone (105)
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and purified with a gradient of 100% hexanes to 40%
hexanes: Et OAc over 60 mns. Pure fractions were
w@oousiom2eb and concentrated to give 0.05 g (41%cDUS100€024308
title conpound 99 as an off white powder. 1H NWVR (400
MHz, DMSO-c/6): d 0.89 (s, 12 HH1 1.25 (s, 2 H), 1.93
(s, 4 H, 2.03 (s, 3H) 6.68 (d, J = 8.5 Hz, 2H)
6.94 (d, J = 8.4Hz, 2 -7.16 (d, J = 8.3 Hz, 2
7.52 - 7.64 6 1
Thritie cergpou Qgg @V#@@%@Eta' AJ";E‘?SA’@??{W(\WE\“W HE?V'OUS'Y
ré;él%@ f6r28. 2FONMREA deh-e: @@ls(d-gg)aﬂoeau J= 8.4 Hz, 1H), 7.56 (dd, J

ﬁ L\% drox hen t et r anet
53| Haeh Sy iamating 0 [yt ie: 39y P70l haAiilr Whe o 840 =

8(4lqg)zqhe1 Bi t(qu;on'pound was prepared usi ng the
conditi'ons described in Exa

Siop BudrgRamRITANY D yolohesyHGANeYmEthII &5 blospehenal (195)
T[ﬁ(ﬁtdtrl'ﬂé! EJ)IBBSJ]WH wéslﬁr)e él%d]ac%rdﬂ\ggé the'prBLadure descnct;ec:jL f08|" 29, with

net h fonyl am no ] boronic acid
n@c@‘@et@nmwpon ey dhe reﬁcg%mwrﬁmﬁwueaﬁmw hg1G¥ pqueous

Gébf aké ﬁﬁér&ﬁ m&[@zﬂ %PQ@ ehtélﬁé pﬂhé Wa (BihddOwiteBtanc. The
[) to afford 0.070

f'(‘@?%"a%fraﬁ%ﬁ‘;ﬁ%ﬂjw BN %@WJUW@G’ thelpywe(qegpamg The

&@se whsQiridd o(/ér M §O|‘|)mterled25nd ﬁne fﬁrdfa wa)@ cggceggateﬂ to

ggve-thg cwdﬂ(grodycg) he70ryq}e Pa)dugt wasgnglfueg by ghqq;nafogzgpr(yoén ghca
gel @rtr@Ef@Ac ﬁ’eidhes Yo é:ﬂ‘br& d:48v1b %9%) &f &'&np&mﬁ)f_()g; 1ﬁ1\l|\ﬁlﬂ (460
MPEBK)DQI@)[ 8d 5r|;|)drn @@@@MQS (ﬂBsHMB@é MiH), )91, (dFeSur?dZ Hz,
%ﬁ% %%gtgﬂé'ﬁ#zezﬁg AdO@, 18),77.39 (1 H 8.4 HB0d)., CH 3 H3

Step GHEM(fﬂyﬁpﬁ’eK% oro4-6, 6-t et r anet hyl t et r ahydr o 4H
S S g T e P
Tinettitlp |compp@md 10%, 186 %95 58 Maé@btamﬂﬂ in GesipiALreannRs previously
b SorteG8r 38 'FPRMRTRLY MM cHCE)Ss $32 (t, v = 7.1 Hz, 3H), 1.60 (br s,
6H), 2.22 (m, 4H), 4.25 (q, J =7.1 Hz, 2H), 6.39 (d, J = 15.9 Hz, 1H), 6.92 (s, 2H),
7.04 (s, 1H), 7.10 (d, J = 8.1 Hz, 2H), 7.43 (d, J =8.1 Hz, 2H), 7.65 (d, J = 16.1 Hz,
1H).

Step 5: (2E)-3-{4-[(3-Chloro-4-hydroxyphenyl)(cyclohexylidene)methyl]phenyl}-
2-propenoic acid (108)

The title compound 108 (0.14 g, 82%) was obtained in a similar manner previously
reported for 31. '"H NMR (DMSO-de): § 1.53 (br s, 6H), 2.12 — 2.14 (m, 4H), 6.45 (d,
J =15.9 Hz, 1H), 6.82 —6.89 (M, 2H), 6.94 (m, 1H), 7.07 (d, J = 8.1 Hz, 2H), 7.53 (d,
J =16.1 Hz, 1H), 7.59 (d, J = 8.1 Hz, 2H), 10.11 (s, 1H), 12.32 (s, 1H). LRMS (ESI):
m/z, 369 (M + H) *.

Example 39 (113)
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tetramet hyl tetrahydro-4/ -/-pyran-4-one (52) (0.370 g,
2.37 mol) were subjected for McMurry coupli ng

wo easpinzeo condi tions. Standard wor k-up fol | oweRlChyS2004/024308

purification by colum chromatography gave 0.272 g
(93% of the title conpound 101 a s a wiite foam 1H
NMR (300 MHz, CDCI3): d 7.984(d, J = 8.1 Hz, 2H), 7.26
(d, J:87Hz 2H), 7.05 (d, J = 8.7 Hz, 2H), 6.78
(d,_J 8.4 Hz, 2H) 3.92 (s, 3H), 2.27 (s, 2H, 2.21

(s°2H) 1.25 (s, 6H). LCVS (ESI): miz
o A
4-[(4-hy )(2266tetrarrethy|tetrahydro 4H

pyr an- 4- " ; et hyl | benzoi c acid (102) The
hydrol ysi s pricegure described for 191 was enpl oyed.
Thus, net hyl [ (4-

hydroxyphen 2,2,6,6-tetramet hyl tetrahydro-4/

pyran-4-ylidene) methyljbenzoate (101) (0.212 g,

T t OH t ed
%widﬁ%rﬁ?' RenyEABuste-admatyfodighetSTdthnde,
Tpmrtitlé icompbom (@88, 26%) Gs(dbdifreih acshmitarumahried Previoualy
Al 5ok Oy ARy WA gy PYBPIG S Bodig § L2511
sz1H¥ 6=793(d1! #Izzﬁtlbi 8. 641—%72@ 72530@ %%4% 1&91)271@93@111484
s S,
'{ZSQHéI'K)GS(P izg(‘ég'zts%ﬁ) LCMS (ESI): mz 365 (M- H) .
Stgpizp ﬁB&ﬂnéﬁﬁh’ﬁyl)&-ﬁDoﬂo-4-hydroxyphenyl)methanone (110)
Tﬁ@)thépﬂi% %( %ﬂ] enyl T()sa\éﬁsls [fgg@ Fn%ggrg\h% l S n%fgpeglkl%sly
réﬁbh&:fbms oedMR ietiw&r@ 8664 (dd J=2.1 Hz, 12.5 Hz, 1H),
4br ‘onophen t et r amet
AR | BErey bt H ool = 412, (). 7081 (g, I %3 He. 240,
ﬁf@{d)d-ﬂsﬂl-ﬁ gqubgr(gnﬁigenzm c acid (0.093 g, 0.56

b ook T B NS g
THe tﬁe%mﬂ)our@d‘ﬂa@?fé}bb@a%&bwq@ to %@%B&’dur@ﬂbﬁfmbé& fdﬂzb with

The reaction mxture was heated overnight at refl ux
rpdification.- UpeRceningrthe reactier FbAUTEWASG1eBFRed Withy 10% aqueous

K€% ah@ 'ﬁlté?edtth#bﬁ‘gh’\@ﬁa@b’f oc¥Ré TRe pAdREs Masitd WiKIEIOAC. The
nitrogen for six day To the reaction m xture were

fllrate waairaa$fﬁva¢ &@mﬁewém% 2ed i1 layqrs webysgpargiego The
da%a}hc pRas Hasé v@ék)dneheivéaiﬂgsb; rfute&ejnahcpﬂ@smmt@ QhBbhehirdiad to

&H ueous sodi u

iR 6 g p(rthmt Ehwyde afﬂﬂiU@&W {e) By cBroreioaraRi on siica
A Wik E(dA@héxanEBﬁ) §ité b3 (rssez;;bf @csmmohuuﬂq \AHSNI\PIR@IGWMHZ
over ni qht at reflux under nitr %'

CDCly): & 1.57 (s, 6H), 2.07 (m, 2H), 2.23 (m, 2H), 4. 90 (s 1H) 6 51 —6 55 (m, 2H),
6.91 (t, J = 8.5 Hz, 1H), 7.00 (d, J = 8.2 Hz, 2H), 7.38 (d, J = 8.5 Hz, 2H).

Step 4: Ethyl (2E)-3-{4-[cyclohexylidene(2-fluoro-4-
hydroxyphenyl)methyl]phenyl}-2-propenoate (112)

The title compound (0.22 g, 65%) was obtained in a similar manner previously
reported for 30. 'H NMR (400 MHz, CDCl5): § 1.32 (t, J = 7.1 Hz, 3H), 1.59 (s, 6H),
2.10 (m, 2H), 2.25 (m, 2H), 1.97 (q, J = 7.1 Hz, 2H), 6.37 (d, J = 15.9 Hz, 1H), 6.51 —
6.55 (m, 2H), 6.92 (t, J = 8.5 Hz, 1H), 7.15 (d, J =8.2 Hz, 2H), 7.41 (d, J = 8.2 Hz,
2H), 7.64 (d, J = 15.9 Hz, 1H).
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m xture was allowed to stand at RT under nitrogen for
one week. The reaction m xture was partitioned between
wd 20450022 aqueous) and CH2Cl 2. The organi ¢ phaBer/vs®04/024308

separated, washed with brine, dried over MySO4,

filtered, and the filtrate was concentrated to give

the crude product as an oil 95The crude product was
partially purified by flash chromatography on silica

gel with a CH2Cl 2: MeOH (100: 0 to 96: 4) Igl‘adl ent to

Stpr/5: (@Eb@ﬂ%cwlohmlidepaﬂeﬂlmreﬂ;bydreswa enyhsnethytiphenyl}-2-
SRUH, was purified by reverse phase

pkre grat?\gg"ﬁaic using a C18 columm _ and an CH3CN H20

Tbe gtlegom@oq@dooy ) ﬁﬁ%ﬁn()y wias offainedgn @simiar NanneuPieyigusly er

Ay g L . SRERRLDG 193 G it 1 o

2H),,6.44 @6 J 16. 5Hz 21 H)). 6.48 @8, .qsr2 3Hz A1 1 Hzp1 I-@)?G(Sé (dd J:— 2.2

: 6gl = L JL e
& g2 18 geo G PRertte . Bl (=41 § 2.7 3 B
H2, PH)i7,57AdH) = 871 198 2(F6,9§($ ‘81)4124@2 (2 1H)., LOMSAESY; miz 385 (M
+}—@F)+_12. 94 (br s, 1 H). Exanple 38 (108) Step 1:

(4-'Br onophenyl ) [ 3- chl or 0- 4- ( net hyl oxy) phenyl ] net hanone

(104) The title conpound 104 (1.25 g, 84% was

I gya simlar manner previously reported for
400 MHz, CDCI3): d 3.98 (s, 3H), 6.99 (d,

.6 Hz, 1H), 762(m 4H), 7.71 (dd, J = 2.1 Hz,

7.85 (d, J =2.01 H, 1H). Step 2:

Qtbr o- 4- hydr oxyphenyl ) met hanone

pound 105 (1.06 g, 88% was obtai ned

Er~dgpeviously reported for 28. 1H NWR

d 7.08 (d, J = 8.4 Hz, 1H), 7.56
.5 Hz, 1H), 7.60 (d, J = 8.4 Hz,

: 2.0 Hz1 1H), 7.74 (d, J = 8.4 Hz,

H, 11.31 (s, 1H). Step 3:

4-[ (4-Bronophenyl ) (cycl ohexyl i dene) net hyl ] - 2- chl or ophe
ﬂ;h( &OBronibish etdyi)tzes.aﬂﬂmvnd é%ﬂnﬁéﬁ@ﬁﬁé@lﬁﬁ&ﬁb%ﬁ&( 11Q)

rocedure deéscrib nmodi f1 cation

Ttbsélﬁe codPPug (14469, rggaﬁét“faér?bﬁﬁ'&‘i%'f‘@ simidar qiRHeh RERVIRUBIN
%emegg&m@ﬁaée@w bb@fla?dﬁ A0 g&%‘m)az @@g& QH) 387 (s, 3H),

ite s washed

BuRs(dt o &rsd HZr‘e‘tﬂ) ?d4édsép§r6dﬂbr1ﬁ)fhﬁﬁé1 Ja-n@4t|'l¥e2l'|h)7e§%(d J
Aﬁg%ggsg,qrxrat ed. The organi c phase was dried over

Itered, and the filtrate was concentrated to

Sgena {4-Bramephenyl)iihydroxy2e3-dimethylphenvmethanope (119 e d
i AR GRSt N Rt
reported for 28. 1H NMR (400 MHz, DMSO -dg): 5 2.08 (s, 3H), 2.11 (s, 3H), 6.71 (d,
J =8.4 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H), 7.57 (d, J =8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz,
2H), 9.94 (s, 1H).

Step 3: 4-[(4-Bromophenyl)(cyclohexylidene)methyl]-2,3-dimethylphenol (116)

The title compound was prepared according to the procedure described for 29, with

modification. Upon cooling, the reaction mixture was quenched with 10% aqueous
K,COj3 and filtered through a pad of Celite. The pad was washed with EtOAc. The
filtrate was transferred to a separatory funnel and the layers were separated. The
organic phase was dried over MgSO,, filtered, and the filtrate was concentrated to
give the crude product. The crude product was purified by chromatography on silica
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MHz, CDCl3): d

1.57 (m 6H), 2.17 - 2.23 (m 4H), 5.45
(s, 1H), 6.91 (d, J =

2.2 Hz, 2H), 6.95 (d, J = 8.2

woizg058HR220 7.02 (m 1H), 7.39 (d, J = 8.4 Hz, 2pT/USI08H024308

4: Ethyl (2)-3-{4-[(3-chloro-4-

hydr oxyphenyl ) (cycl ohexyl i dene) net hyl ] phenyl } - 2- pr open
oate (107) The title conpouR@ 107 (187 ng, 58% was
obtained in a simlar manner preV|oust reported for

30. 1H NWVR (400 MHz, CDCIB% 1.32 (t, .

gsHyith BIOF@: Hexanes toegH)e 0.53 g48{% ofmqynpomnga_ﬁq H NMR (74052 MHz,

3 9
cﬁsﬁ,ls)l 59§m gHgg 97‘](m z%ﬁ 29%'(5 3;'_13")2 1#(&3%1{ %, %92(‘13‘) gHi Bbo s,
1Hz GQQ-Dd, JE &S I-(szH)] 67916, 4 =181 Ha,HH), Sﬂé;ﬁdEJ 8.2 Hz, 2H), 7.34
? [2 - Chl or 0- 4- hydr oxyphenyl ) (cycl ohexyl i dene) m
thy ]4phény Y- 2-propenoic acid (108) The title

SteprpoEthy! (E3-3({3-[tycighegilideneMshydroay-@sd in a simil ar
1H NVR ( DMSO- Cf 6
ARG pr Sty oHeS0R-Sibpbartinary 1 TER LT 5712
Thé tife Earhpau)d 117, (9215-g, 89%) wasobi)ed ia agsdm@anmemﬂ)er previorsly
d = 5 6,1

r{pcg’rte§ far 3. HE?M%?%)&N@-B %5?(5?3% 8]1“36% 4% 75'§H(z]éﬂ)1 1503, 6H),
1LIBNG, (2B 2.08 (8, 3H), 2694 (SVBHY), E)324m, BXah24 (B9 1L 13)zSPi] 4.70
1:
(S(Ajkgr%?r%ﬁ%élnﬁ/ﬁ?f'zf Fldljlﬁoq%g(‘frgtahbﬁé’xw)pﬁg )ﬁj] rre?hano 18).
7(1808) J F8e1 Hizf 2H), TA8H0uNd 8(ICHBRHY), 7.650d, Jwats.9blzaied i n

M ' df 27. 1H NWMR
o 57 o - ALV Sl QR Hy RO E o O i )L D
ditnethiipHeniy) meth)l]phenyB-2-piebpedoic &id(148) 8. 7 Hz, 1H),

T;: Zé isampgund ﬁ_ﬁ(o;fl? %@%) gfaggm%ﬁjned ina s%hf’ar'#%ann%,:greviously

répbriBtdongh €'ryNMRA400 Mbiz0 DMSO-di)oX ¥ Oy memmm. 1.96 (s,

ol 89 (Pt . f B0ty 3o 6155 T AR 19,

1653@ WHz.2 BYBM)X 7 ©B:(d, b= 84 r(mlctH)ﬂsoai VHr5.9 H2, 5H)-|2154 (d,J
i =

2 6Ha 20 6., B 4ot oy 1M ety s Se5 Ty

8.4 Hz, 2H), 10.79 (s, 1H). Step 3:

4- - Br henyl ) (cycl ohexyl i dene) net hyl ] - 3-f | uor ophe

%ﬁi—%ﬁe title conpound was prepared according to

the procedure described for 29, with nodification.

Upan cooling, the reaction mxture was quenched with

Step 1: (4-Bromophenyl)[2,3-difluoro-4-(methyloxy)phenyllmethanone (119)
The title compound 119 (0.94 g, 66%) was obtained in a similar manner previously
reported for 27. 'H NMR (400 MHz, CDCl,): & 3.98 (s, 3H), 6.84 (m, 1H), 7.35 (m,
1H), 7.61 (d, J = 8.6 Hz, 2H), 7.66 (d, J = 8.5 Hz, 2H).

Step 2: (4-Bromophenyl)(2,3-difluoro-4-hydroxyphenyl)methanone (120)
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K2CO3 and filtered through a pad of Celite. The pad
was washed with EtQAc. The filtrate was transferred to
wa2@epenai ory funnel and the |ayers were separetBUS20051624308
organi ¢ phase was dried over MgSH, filtered, and the
filtrate was concentrated tq_give the crude product.
The crude product was purifiggd by chr omat ogr aphy on
S|I|ca gel with EtQCAc: hexanes to g| ve 0.32 g (86% of
npound I 1 NMR (400 MHz - 1.57
T@edrﬂeeﬁqnpgqq)d _@@376(%84§(q.)|)waslpbgan |n alqlmlar @Ter};%avgysly

rﬂiﬂrte&"l%r 28 WNKAR (4éomr81 @dtﬁ,,) 878 (s, IHQCB é@l(mea $.32 (m, 1H),
IESI)7 .5 Hz, 2H). Step 4
76 = .67 4oy, GVIM ohexyl i dene(2 f1 uor o- 4-

dtuﬁtsoxmtsm f@ﬂg&dy@m&ghd&r@mmwmd&%}ohzﬁa (121)

title npoun was obtalned in @e&m

Thgrie rcowpevncbwgﬁs 9re.péi?ér%059rdff19rt°§a? ProLeqYURIBSAIGeRIY 29, with
n%o%)lon dUéeﬁ”@ocﬂnﬁ the Teaﬁlén Hlxtur%'vl)as qheﬁ&e(cﬁmtrﬁm% a%ué&hs

l{zgos and flﬁgeg trpréugrlqa.lpad gf @ghte ghggaq Wf"s 2/ he%w@g EEQAC JThe
fiftrafte Waktrandfbbred 1o :3-5eJ{éi|atoﬂ/ funrﬁ’el 3nd!‘|¥he 13¥drs w%re”rﬂe;{dﬂated Fhe
@qmcspf{a@e[@fcqf@ﬁ@véw MSéﬁe(f&‘eﬁdua%th& SP&‘? &@9 GRRGRpirptedto
d‘\bél t}\@ el od’uct DTI%)&?Gé ﬁrmbﬂn/és'l{itﬁme?’ 8¢ chidmaRograpmossliica
was ob a_simlar nQp
a5 01 BIEAG o6 feive Br7 1 150k ARG BBy 1 NMIR (400 MHz
c@@g §h s (nPI 6i1-| 52206( (Sm 2, 22éﬂ2zlélms 82)Fdi-.,, 1r2> é'ég(ﬁtzm 281, Hz

H), 7.9 dJ6=§4|'(2daH)J7 2%4H8 M, 1H) 6.89 (t, J

7 4 7.52 (d, J =
sltgéf Efiyl iﬂéi)a {4 [ﬁ@lcﬁﬁxgﬂdme& é-d'#uorél)hb- o'n (S’( .
hmlr@sw(h&ny&mﬁthmny%érempﬁﬂeatsé M+ Na) + Exanple

'I‘h% t(él%%%n@ 52&1315-2 0.22g |7r9;/%) was obtaurwreec{ ina %lmular manner H%/tiougly
yl oxy
o Tonn AN 402 o oo 7 L T S HhESH bt (m. 6H),

3t %Eﬁﬂh}? g2l ¥ BRP29"1 HEHYBE Yo PRI 53 1, .70
(QHJ 53 8z, ?(*9» 7.3#(d, Jo= 92 Hai, ho Tedbida b j_-|z|)2H)7 7% (ng_

%Hgﬁinz 1H), 757(d J =8.4 Hz, 2H), 7.65 (d, J
. Step 2:
Qt&PQF &ﬁ}ﬁﬂ%@ﬂﬁ[@%}’ﬁ@@ﬂ@ﬁé difleereed-hy| phenyl ) met hanone

@h}é}rm yprann r 8ﬁ@p&$eﬂ§nc§acn@% 343) was obtai ned in
The title compound 123 (0 196 g, 98%) was obtained in a similar manner previously
reported for 31. 'H NMR (400 MHz, DMSO-ds): § 1.53 (m, 6H), 2.03 (m, 2H), 2.19
(m, 2H), 6.45 (d, J = 15.9 Hz, 1H), 6.71 (d, J = 5.3 Hz, 2H), 7.09 (d, J = 8.1 Hz, 2H),
7.52 (d, J=16.1 Hz, 1H), 7.59 (d, J = 8.2 Hz, 2H), 10.31 (s, 1H), 12.35 (s, 1H).
LCMS (ESI): m/z 393 (M + Na) *.

Example 42 (126)
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reported for 28. 1H NWVR (400 MHz, DWVSO- (Z6): d 2.08
(s, 3H, 2.1 1 (s, 3H, 6.71 (d, J = 8.4 Hz, 1H), 6.96

W@ gosd12228. 4 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H)pPCTUTD04/024308

(d, J =8.4 Hz, 2H), 9.94 (s, 1H). Step 3:
4-[ (4-Bronmophenyl ) (cycl ohexyl i dene) net hyl ] - 2, 3-di net hy
| phenol (116) The title com¥8und was prepared
according to the procedure described for 29, with
nodi fi cati on. Upon cooling, the reaction m xture was
& i ""s aqueous K2COB8 and filtered through a
e_patdl was washed with Et QAc. The
erred to a separatory funnel and
S separ at ed. The organi ¢ phase was dried
f ||tered and the filtrate was
gi ve the crude product. The crude
product was fied by chromat ography on silicagel
wi th Et QAc: hexanes to give 0.53 g (87% of conpound
116. 1H NMR (400 MHz, CDCI3): d 1.59 (m 6H), 1.97 (m
%;Bq El)[aﬁ%logréoﬁ?n&( }&ﬁg@m%e %eﬁ% %ﬁh%phéﬁ(ﬁ?&)
Tiaza stirrgd sugperiqraof zinc-pogvder (4235 3 0 5 mngn) |(1 d HFJ(4Q ml.) vas

@\Sly éﬂ'%ef 'ﬁbﬁ R1.43 nfi R¥l3 mmol V|a syringe at room temperature under a

cycl ohexyli dene( roxy- 2, 3-

nitragentalmesnhele. ) The thﬁﬁwmsaédmt el dert2eh- (Apolutigmef (4-
trbrhb éﬁ WoAWyd?&y&ﬁe ) n@%ow@ goascm?de 4 m'i‘reol) and

SIm nner TEVIOUS yr orted

om;l@hemtamr@)(o 89 91 739 rpol) in EH (15 Fk) Waﬂyddep teghq ixtée) | The
% i%n Wtu?e"a/as I?equd Qﬁefl@b&'&nthi_bgtirﬂnﬁg ﬁ%?r%mltr?%n:’a@m()%l}ere for
135 b. Ige ge on mturema@gallpwed I0 eog toyropgn temppratgreg Totae
réa(ﬁrog n#?tu@w@s sIZwljy?aéi@gd 1é%‘aq$1e3ué'kgCCa'&lO nYL)39rh(eQ|eacilorr
mlgwr@wgqfllﬂqr@@ ;r@%@a p@ﬂ;ﬁf&@iumgm theypad was wasrl')1ed with EtOAc
(qi?] F‘Wﬂﬁ’@ﬁ’lﬂéﬁe)v%%t t@ﬂs}é?llé@%f la}segarf&fd?fﬁﬂl‘ﬁbparﬁlcmg 1dy&iBuere

COﬁpOUﬂ was obtained in

s&pgramd akheragygeys \@V@waﬁﬁyﬁperr%aﬁpé dV'tf‘cFrtoéﬂE (50 mb)-NiR

ﬁ%@é&f‘sﬁg Sr%vﬁ%s@f s wé’sh%d%th(ﬂﬁne%ﬁed ébe?ﬂaé&fm ﬁl'(l‘%red Jand the
fiteatg was ’conlqe,ytratgzdgg g(vg thg crudg pg)qqgt asltpqun oiled he grudg product

v?assz%d'ﬁezad Hi')lash%t‘@&né@grabhy ofi- sﬁlcéﬂé&al with) hexanéé)E{CﬂAc (&O’l) to give

0164 g 164%) ofm)npou aspyellgy viseays °(|l\/l H NMR 440 ﬁ WSO-
GAE R n I 10 2B (TR RR ) OB ST
(dm‘le 8(41Iﬂ9.)2H) 7.47 (d, J = 8.4 Hz, 2H), 10 1 (s 1 (APCI) m/z 413 (M
+Na)*.
Step 2: Ethyl (2E)-3-{4-[(3-chloro-4-hydroxyphenyl)(cycloheptylidene) methyl]
phenyl}-2-propenoate (125)
To a round-bottomed flask were added 4-[(4-bromophenyl)(cycloheptylidene)
methyl]-2-chlorophenol (124) (0.32 g, 0.82 mmol), ethyl acrylate (0.90 mL, 8.17
mmol), dichlorobis(triphenylphosphine)palladium(ll) (0.060 g, 0.08 mmol),
triethylamine (0.60 mL, 4.08 mmol) and DMF (10 mL). The stirred reaction mixture
was heated overnight at 100 °C under a nitrogen atmosphere. The reaction mixture

the | aye
over MygSH4,
concentr at eg

was allowed to cool to room temperature and transferred to a separatory funnel with
the aid of water and EtOAc (100 mL). The layers were separated and the organic
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The title conpound 119 (0.94 g, 66% was obtained in a
simlar manner previously reported for 27. 1H NWR (400
worklseDee@): d 3.98 (s, 3H), 6.84 (m 1H), 7. 3BCT/I$2004/024308

1H, 7.61 (d, J = 8.6 Hz, 2H), 7.66 (d, J = 8.5 Hz,

2H). Step 2:

(4- Bronophenyl ) (2, 3-difl uor §94- hydr oxyphenyl ) met hanone
(120) The title conpound 120 (0.76 g, 84% was obtai ned
in a simlar manner previously reported for 28. 1H N
ppa%wwasmmly) water, -}glng,sdneggbver @agﬁp% ﬂlferg%and-}hgﬁltr@ﬁwas

céh&entrgte@]to glvz r@JdléﬁrbroWﬁ')on FheRrie product was purmed by
- Bromop cycl ohexyl i dene) net hyl| -diflu

cbfsma%@mram)eqr) a ﬁ(rea eeltqobmab%t@a rYﬂth\ﬁa%fae&eeb &?f@ a'exanes to 1%

@@R@hgk%stt@gfv@@ p% | @(Bg)%)rcﬁ cgﬁ SndExb 44 calBrlesdivideous oil. H
modi fi cati on. Bon coolin e reaction m xture was

NIMR (#00MHgi €RCED o la?tiéolis Kz'@?"ﬁn‘dw (riseBEY 230 GugHfHa:
40211& ofy =Ge{ HyeH)TBR g@??@%s%hﬁdw\@tﬁk Eﬁmoeﬂ?%o {m. 2H),

rate Wastrans to a se aratorJy

7 1e(d) dFeh-& Haethd), dgddal ©8.2 Hh2H)r gah(b Jimdddiagh).drisd. J

con%g%ﬁ%el'déw%k%ié@gn/tzhe cwu ch&r oﬁ@ W‘?ﬁe crude
Step 3u(2E)3afd-[(3:Chidared-hydroky phenyd (g ysioheptylidene) metiyd]

0.77 85% of d 121
ez pRomsRRREIALRE) Y % "5 ey 208 (. 2H)
To. @90l(tign afigthy! REB3-{dd(3-ahgro- ﬂﬁhmm(yohermyl)ﬁcﬁloj_lep{zhdem) methyl]
pé?%g} g%r o?t% (129)%0.23'9, 0.56 nfolf flr a histurd-of EW8H (@ L) and THF

(6 Z)L)wa{sadpeq eh ahesgusisglutiof 2f BNINAQIH @7 5L~ The mixture was stirred

E I URATES AL PRSRL fasBREoRit L i e
sslutioh af 2 Men@le rThermavduseiway extegstad with FIRAQG(2. x iQ—rnNNRTI(aLoo

% %R%% e)an]cEg/g? Cv%s%gwm’? br;rga”%nd &Ji'!?d v%‘ ﬁ%ﬁdﬂ 2@&1

csn%m(aﬁpn Jight brewe feam wasipbtagedo Triguration-with I1e>qqz|es mqptalnlng

1_/ é/%({l-g r@rd_éd%:g}l@%d % s4 gﬁ@te %ghd . 775%, B2 nif 55 — 156

°C2)'HINNIR-(R @Y MHzhBMEQ-dgrie] .31 :6brda BHNA 10 42.30 (m, 4H), 6.45 (d, J

THE0 Pl PP BB R, BT 0 s . 2HA0 L T el 52 a0

2161l iz| 8iH), Teasrier J pric/Ho2H)y 10.8p (s, R, T2083 B11H). WLCWERESI):

2 Wa il uby v SEE I 5 Mol Cprclfbe GpinRidan0 2hhig: ¢
.31 W 6.12HFountl: @97(@6; H, 6:08. 1 Hz, 2H), 752 (d, J =
16.1 Hz, 1H), 7.59 (d, J = 8.2 Hz, 2H), 10. 31 (s, 1H),
12.35 (s, 1H).

Example 43 (129)

Step 1: 4-[(4-Bromophenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]-2-
chlorophenol (127)
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LCVMB (ESI): mz 393 (M+ Na) +. Exanple 42 (126) Step
1: 4-[(4-Bronophenyl) (cycl oheptylidene)

waoredosyi2®@- chl or ophenol (124) To a stirred SUSPETESDIN024308

of zinc powder (1.35 g, 20.5 nmmol) in THF (40 m_) was
slowy added TiCl4 (1.13 m , 10.3 mmol) via syringe
at room tenperature under alQf trogen atnosphere. The
m xture was heated at reflux for 2 h. A solution of
(4- bronophenyl) (3-chl oro-4-h dro phenyl ) net hanone
Tplaoavreei@usmpr@mnzofsmcmwyr %’ﬁ@ﬁ)a@l hiE (20 mi9 wgs

@@P 85 Dict, 0. 36T &%o%om@esgﬁ.@?ﬂéiattreomgmaeeéwé @inder a

reaction mxture was

nitagen ialgosphaees: Bnernixiune was heated pheaflax fa52 b A splutiqref (4-
bF&ﬁr{}SeHreg}?l&(?‘ dﬁidflé Q. H@/a?ox%ﬂé?\wﬁ\efh%nt%ﬁ@t 106P(d. 353511 12 mmol) and

he réactiron m xturé was

3@%-@%@@&@@@&(@9%9 53 ghe37 eveal) iBd Hﬁ @truk)é'v%a%dded to
tid Janﬁgsd TEE rr@é&@n ﬁnﬂ@r@ v&gs r@%’téotéi ré‘fﬂg( Vittestir@th WRfer a nitrogen

[trate was

atrpegphees foe d. 5tha H‘%‘@EW@\W’"? Wﬁﬁ éllovwﬁMths?el togg@mdefppgrature.
T%QHﬁFéaatcﬁ& m}!’ﬂ@re%‘iﬁ)é%%ﬁy Lay&! 10%%qﬁwdsh@bcﬁ§toj am; efdhe

he conbi ned organic

reredine mixtirerwas filleed Brqush agRaskof Getits@and the P@@ wag Waah%d with
EtO8c f(£*>d LRt E}d\ﬁﬁa@%qgnﬁféhﬁg td 9 s%éﬁﬁtdﬂ‘ﬁmﬁél%’ﬁ the layers

product as own oil. The crude product vvas(g) i fied
Weye serasatedh Thagauepusiaxer wies durthe gxigagtedyvitiy ETOAC (25 mL). The
cBﬁfbﬁ‘fé@%r ng}lb?ha(s%QvéE)wés‘PleSWtﬁ anéAdr@d(&éP/Na O.CAMRENH the

as a oW Vi scous oi | DVBCO
flggate wag cgr@pe(\b‘ateg to givp thexcryde proglugtgaS(tﬁpwq Al TRe gryide product
m@as%%nﬁ@d b?hﬂsh &rr&%at@ﬁfapﬁy o Blica %ethhgr%xaﬁ?_?)-Eﬁ)Agc'\géﬂ) to give
O(MBG%WMPQ a(lightyaligy vqscog;’t e b2 NMRH#00 MHzZ, CDCl3): 6 0.91
3
D4 Sl 8 s ramand ooty dencls s
(ml atlk 7v(é1r(@| d&cﬁe@iHarmW@Bd ktée?}%m cheBarinip)i HeMs)(ESI):
t4§;{l(|]/| 2 fhl or ophenol (124) (0.32 g, 0.82 mmuol),
ethyl ‘acrylate (0.90 nL, 8.17 mmuol)

Step 2t Bthyth (Zﬁ)t&-{tbl(é-nqumpdslpardrnnymtdﬂyb(ﬂ,&ﬁtﬂ-te)raﬂmtbﬂo g,
Helphedice) e bhBEE e doditedfr 12 0 "0 3T O
Tovaeraungdtottaned 08sl0generadded 4-[#-tiromgehers)(h3 plfetetrametiy
SRR AR Se PO 1279 0385 & B0 EORA) ety gt
(0496 hnlI,tﬁ!eBQammoOf dmomblsanuh@ymosr(mmwbpnun1(|1)s(0| @62y, 9.09
855, ASERS AL 208 5, FFBIETET, SRS EREl e
wWas| heatadeowgarsght at 100 °C under a nitrogen atmosphere The reaction mixture
was allowed to cool to room temperature and transferred to a separatory funnel with
the aid of water and EtOAc (100 mL). The layers were separated and the organic
phase was washed with water, brine, dried (Na,SO,), filtered, and the filtrate was
concentrated to give reddish brown oil. The crude product was purified by
chromatography on a silica gel column eluted with a gradient from hexanes to 15%
EtOAc:hexanes to give 0.26 g (66%) of compound 128 as a yellow viscous oil. 'H
NMR (400 MHz, CDCl,): 8 0.92 (s, 6H), 0.94 (s, 6H), 1.30 (s, 2H), 1.33 (t, J=7.1 Hz,
3H), 1.96 (s, 2H), 1.97 (s, 2H), 4.25 (q, J = 7.1 Hz, 2H), 5.43 (s, 1H), 6.39 (d, J = 15.9
Hz, 1H), 6.90 — 7.00 (m, 2H), 7.11 (d, J = 1.8 Hz, 1H), 7.16 (d, J = 8.1 Hz, 2H), 7.44
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concentrated to give reddish brown oil. The crude
product was purified by chromatography on a silica gel
w@odoswom2ed uted with a gradi ent from hexanes topdB¥sHaDLR4308
hexanes to give 0.23 g (69% of conpound 125 as a
colorless viscous oil. 1H NWR (400 I\/Hz CDClI3): d 1.33
(t, J =7.1 Hz, 3H), 1.58 (W1s, 8H), 2.30 (br s, 4H),
4.25 (q, J:71Hz 2H), 5.42 (s, 1H), 639(d J-
15.9 Hz, m 0-700(m2,710(dJ
(¢Hz) = QH)HZ? ﬂ@@djf1f89tizl—lkH) MS 1EQL m/@,4%€MSHZ 451
(Q|z H), 7.65 (d, J = 15.9 Hz, 1H). LCMB (ESI): niz,
33 (M+ Na) \ 409 (M- H . Step 3:
step 3SGZ{E,GE{GH(KBGhWOMhMGKWQ(%‘&}S@ycI ohept yl i dene)
ARty B/aTIEd rider) RERGH Bréfivif2loroBindiE i Olz) ' "

TiozEy0l@iondf (g () Sr{é-[(B-thyarpehlyyshanyphgriyta: B Sttetstramethyhe
e D RGN SREIRR e GBI 28 8 Ry o
ch EtlRid (GmLagoaddUE (6 oil)wasradded an mabenms splution pf 1 NHaOH (7
nﬁ['f?“r%[e%.%?e \ﬁéé §tfrfeqj da?fhogg f?rgZ {1).&[1285 Bc\}\?lé'{ﬁ.o{ﬁe%%uw\gas

ture was ac an agueou
acidlifieditopHat 2 wltNaH@nueqmzesqmtim of @ NNd€!. ebher raattéelwastehtracted

R EOAC (2 50Dy s LAFREDAATH: S{EELGs RppdlintBine and

deied owent Na:50a.n Upbh gbmcentrativn anshaddirgshaexenes, rﬁI@ejtltle compound 129

A4 D IOSERRT ASeA R L. ol et

Mﬁﬁ OMBSO4ds): BIEBE @O6H)VEB8 (BMIF), ¢/26)(s, 2H)11.81 (£,12H)51.98 L9, 2H),

138,715 Moo b 48y om0 8 0 P96 e~ Pl 2o,

7155@, (1&,1510 Hz,10H)17)58 (d, U 7.5HE2H),H10.08 (s, THE 1833 BHH).

2. ( ) z 3 +
GRS s s (Wi vy Arahhaicd B5L etk Jrser o o8
FouR®. ¢12318°H, 7be31;, H, 6.11; Found: C, 71.26; H, 6.05.
Exanpl e 43 (129) Step 1:
4-[ (4-Bronmophenyl ) (3, 3,5, 5-t etranet hyl cycl ohexyl i dene)
m@mgmgﬁ%hl orophenol (127)To a stirred suspension
of zinc powder (0.59 g, 8.99 mmol) in THF (20 m.) was
slowy added TiCl4 (0.50 M _, 4.50 nmmol ) via syringe
at g oomterrperat e under a nitrogen atnosphere. The

chloro 4- hydroxyphenyl)nethanone
mmol ) and

Step 1: 4-[(4-Bromophenyl){(2,2,6,6-tetramethyltetrahydro-4H-pyran-4-ylidene)
methyl]-2-chlorophenol (130)

To a stirred suspension of zinc powder (0.59 g, 8.99 mmol) in THF (20 mL) was
slowly added TiCl, (0.50 mL, 4.50 mmol) via syringe at room temperature under a
nitrogen atmosphere. The mixture was heated at reflux for 2 h. A solution of (4-
bromophenyl)(3-chloro-4-hydroxyphenyl)methanone (105) (0.35 g, 1.12 mmol) and
2,2,6,6-tetramethyl tetrahydro-4H-pyran-4-one (0.54 g, 3.37 mmol) in THF (6 mL)
was added to the mixture. The reaction mixture was heated at reflux with stirring
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3,3,5,5-tetranet hyl cycl ohexanone (0.53 g, 3.37 muol)

in THF (6 nL) was added to the m xture. The reaction
woroosoir2mwas heated at reflux with stirring uneer/us2004/024308

ni trogen atnosphere for 1.5 h. The reaction m xture

was allowed to cool to roomtenperature To the

reaction mxture was sl ow yl@ided 10% aqueous K2CCB

(20 mL). The reaction mxture was filtered through a

pad of Celite and the {)ad was washed with Et OAc
Uﬁ‘ﬁ?f a nitfegen pimasplergder 1.p Andhereaciop @"&U%ee‘fé%t? %ﬂ%‘leﬁ' ‘0 cool to

réém Réthpétatlrd Mo trféyreaa.ow.ﬁtu&ewaé Qbﬁ%&e\d-ﬂaﬁ 1@%Jaﬁ1é‘éus K,COs
| ayer was further extracted

(2% Frbi)-n &be ERagtien m'wgwsmgre\%amah iPBH ob FRIHE & ana thasead was

viRisBEd Wai B8 AC (1dotRL B dhhedifhté W%sftﬁahéféﬁé@td’\@?zeparatory funnel and
concentrated to give the crude product as brown

thelayerswrre seeriate: A agueoys 'wrwsﬁv%@% eéﬁa%ﬁ%wag .Eé%g (25
AN, JihkicombitRld dbdric Prrasevas washelawith3Hind) dried c%mags@

(78% of 127 as a light yellow viscous ojil. 1H
lﬁg@g ang theditirate yvas eorapeggakeg to giyp theycrgde Pg)dugq_@s yeilogglscous
oGIS Th8 'd}udeéargé’ucﬂ Was %h’ﬁlﬂedlbfﬂ&]r&rﬁatoéf%)hy on %25|I(c§ geilbﬁlumn eluted
2H)
th,h a arﬁyi'entrfr@g Reggnes to 19%%6%%9@ V(eé?sﬂ bG8 oa1

C()Mgbuh—a 130 5 §Relfow ﬁE&B{Js 0|I H NMR (400 MHz CDCI325 zst1e%or (; nglt-n

(3-chl d
197 (o0 30, G S 80P (Reay PR ShD! 6008k er.02 (d, =
8(4?@) 2|I)0 79978 UM*I Qﬂtli 0|'F§d7 hsasly ﬂ@emzadﬁsdeCMs (ESI), m/z 433

brormpheny 5-tetranet hyl
(WCH&)hexyI i dene) rret hyI] 2- chl or ophenol (127) (O 38 g,

el3; BN 8% Wh%%ﬂ‘*h ‘f’%’é? fHs2 881 ) ( ) 062 %30
tetremethumeyrahldwwwyan ﬁ-ly ldqneésnmhul])phsnml}akmmt)e
f L rqai ght  at
R N e o SR
twmqmmltekraby@m%wané )&ldme)mﬁthﬂbﬁ-pm@m@emluu_hw7 g,
{ I el wth the aid of
1 6?er an éﬁglt%iylat S(Sga rﬁ‘) cl'b}Ph&H"BQ ers were separated
mmhle(tmf@amipboqﬂhu@épaua@um;k)lr(@@mgt . Thamreel), BN (75 mL,
it

concent rl\%%ggﬁ:gz ht ee'{h% eﬁp%r ogv\r/l]wmo)%tllgé% Hlé%ﬁad overnlght at
POSGuadena sitiogen fatrerajspbyrec hTr’r@rfaaQt@n amwre)wa%lalmvveidda cgellto
ORI ot o L o AT 83 By e v

Ogel (1) s B layerisiwerg. semwteq @og tha-prgaipghage was washed
vﬁz‘h’ W%Eg fﬂng Adé&a? ov@r"pd 3@(;(’%6 aagbthe ﬂltrﬁ% v‘a% coﬁce‘nt?até'd to
give brpwn oil5 The C(tgie pIq;guct gyaggur(ifuad ky ehrqrgatggraphy on a S|I|ca gel
column eluted with a gradient from hexanes to 20% EtOAc:hexanes to give 0.32 g
(65%) of the title compound as a yellow viscous oil. 'H NMR (400 MHz, CDCls): &
1.21 (s, 6H), 1.23 (s, 6H), 1.33 (t, J = 7.1 Hz, 3H), 2.22 (s, 2H), 2.23 (s, 2H), 4.26 (q,
J =7.1 Hz, 2H), 5.47 (s, 1H), 6.41 (d, J = 15.9 Hz, 1H), 6.90 — 7.00 (m, 2H), 7.11 (d,
J=1.6Hz, 1H), 7.17 (d, J = 8.3 Hz, 2H), 7.46 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 15.9
Hz, 1H). LCMS (ESI), m/z, 455 (M + H) *, 453 (M - H) "
Step 3: (2E)-3-{4-[(3-Chloro-4-hydroxyphenyl)(2,2,6,6-tetramethyitetrahydro-4H-
pyran-4-ylidene) inethyl] phenyl}-2-propenoic acid (132)



10

15

20

25

30

Hz, 1H), 6.90 - 7.00 (m 2H), 7.11 (d, J = 1.8 Hz

1H), 7.16 (d, J = 8.1 Hz, 2H), 7.44(d, J = 8.1 Hz,
wQ@bkdoso12266 (d, J = 15.9 Hz, 1H). LCMS (ESI): I’TP(ZT/USE)B4/024308

(M+ H +, 451(M-H).Ste 3:

(2E) - 3-{4-[(3-Chl oro-4- hydr q%phenyl)(S 3,5, 5-

t et ramet hyl cycl ohexyl i dene)104%et hyl ]

phenyl} 2- propenoi c acid (129) To a solution of ethyl

3 chl or o- 4- hydrox phenyl (3,3, 5,5-tetraneth

T9|a @yélpe WI @ES) {4 ehjorp- 4{9!%) %‘YP(%%Q@O‘QFE”‘FWB)

tén%h%}omH- ran- 4mbﬁec?lrﬁ1etﬁylm>ﬁ@nw}fz ;S}Bpéto@té @ M)B%QJ .70

an aqueous sol ution

oI &) THRkG OF I e ancLT i (R EILA a8 840k 4 7au2ans Soluton

obPRINSOA!(T RiL). The nﬁlt@fr*eLWé% WedatboPE ke K. oupdh co&ngw thé
an aqueous sol ution of N HCl . The m xture

mixtureaserridifiedtomhag V('t@ ap agyiepys solgtind f S H%dTB‘? girvre
Wézsfes(ﬁsétemh SRR 360 L. rTHéQ:oﬁFbihéﬂfdr@ﬁ'm@\é%ac%%@%shed

on concentration and addi ng hexanes, the titl

Wétgrl?ﬁﬁ%l ARd doed qrer NP Q- nHBthgoﬂcﬁgmt'OyéﬂdcﬂﬂdF‘de?fdﬁszH‘e title
cSm8§l9r1@ 132Wasléﬂtame& 44 Ea%ltejdde@st 5. W $21 °C.

"HMMR 14(@CMK'|S,,DMSI$31CMS 84519 &, 6B). . To(oooH ﬁm)s, 1), 89%.(5, 2H),

3753, { G e 1l0cing o7, . Py Pob . y= o e oL 7 ke -

8LOHORH)ST.54 K, J =1 25.83iz 3H), 7162 (de:rv@ 2 HgI2H), 1925 423 H)M2.36

9

(g thatCls G50 = 488 gran” St catey (S i ol fogo:
69.7@(!4 Bdorepindng| §9.22:H.6.56.t etranet hyl tetr ahydr o- 4H py
ran-4-ylidene) nmethyl]-2-chlorophenol (130) To a
stirred suspension of zinc powder (0.59 g, 8.99 nmol)
Examplé-43 P135)1 ) was slowy added TiCl4 (0.50 nmi, 4.50
nmol ) via syringe at roomtenperature under a nitrogen
at m)sphere The m xture was heated at reflux for 2 h.

8
1

@H 4- hydr oxyphenyl ) net hanone (105)

. and 2, 2, 6, 6-tetranet hyl

t et r ahydre 4t n-4-one (0.54 g, 3.37 mmol) in THF
(6 nmL) was added to the m xture. The reaction m xture
was heated £ ef lux with stirringunder a nitrogen

at nosphere .5 h. The reaction m xture was all owed
to cool to roomtenperature. To t he reaction m'xture
was sl OWlBYﬁ added 10% aqueous

Stepd1 4-H4- ommwa@yplqh@ehé@em 'aaéwlla? Baarqaheeel (133
T%rbdstfn'é@ PR Nemepdwakt (b.52 £ ARdI)TH I)-IF (ﬂ)l #L) was

Itrate was transferred to a separatory funnel and
sIowa added TiCl, (0.45 mL., 4.07 mmol) via syringe at room temperature under a

nitrogen atmosphere. The mixture was heated at reflux for 2 h. A solution of (4-
bromopheny!)(3-fluoro-4-hydroxyphenyt)methanone (82) (0.30 g, 1.02 mmol) and
cycloheptanone (0.35 g, 3.05 mmol) in THF (6 mL) was added to the mixture. The
reaction mixture was heated at reflux with stirring under a nitrogen atmosphere for
1.5 h. The reaction mixture was allowed to cool to room temperature. To the
reaction mixture was slowly added 10% aqueous K,COs; (20 mL). The reaction
mixture was filtered through a pad of Celite and the pad was washed with EtOAc
(100 mL). The filtrate was transferred to a separatory funnel and the layers were
separated. The aqueous layer was further extracted with EtOAc (25 mL). The
combined organic phase was washed with brine, dried over Na,SO,, filtered, and the



10

15

20

25

30

the | ayers were separated. The aqueous | ayer was
further extracted with EtQAc (25 nlL). The conbi ned

woe@anin2phase was washed with brine, dried ovB€T/US2004/024308

Na2SO4, filtered, and the filtrate was concentrated to
gi ve the crude product as yellow viscous oil. The

crude product was purified lﬁf‘ chr omat ogr aphy on a
silica gel columm eluted with a gradi ent from hexanes
to 15% Et OAc: hexanes to give 0.47 g (96%  of conpound
fitrate was eongentraigd {e give the @ude produeldr bravw oil4Zhe enude gyoduct

V\%ﬁ) :l=>u§€i_))ec(4 l;/ fl%ﬁ)o{lﬁ?)l‘ngtégrgghy éri%lg%az%érk &rit(z'uinbe,xg'@s(:) Eztz)%?ﬁ g@g to |
29:1) ta-give 013 g (79%9 of eompournd 133 asA yellpy sofid.4mp( #02 3164 °C. 'H
, . ( 6 M- :

s 10 EdCDGER B1 Sl s TP Ao Bk ) 2B s, 1), 675

-16086 GonedH)y 6.06 1t dF/&i6 bizAHH Y108 (d A4S 5 18i idne) Hp#t3d(d] J = 8.3 Hz,-

e - 2Pr 31) To a round-bottoned fl ask

2&@7 Qé&%oéé&ﬁ[gﬁggpg_ngthenyl )(2, 2,6,6-

Step 2 aEthyh (25)-S-{45(3-tuoroidthydraxyphenyl) (dgetoheptylidene) methyl]
nmet hyl] - 2-chl gr nol (130) (0.47 g, 1.08 mmol),

rBehy-2repptededisgn° (10 o hiol)

Tdi sciound-bbitatiéd fladkevsre phdep fi@edrpmbplaatiyl) (dytibhetdlideré) g,

0.1 I E 5 3 2 .
e Tt BLERRL DA s e D RSBt s B0 PPty o
nire8l), @Chlonoigs(triphenylploasphinajpatisgiom(18.(0.06€ gr @88 tmmnal),

m. xt ur e al | d to.coql re.and.
REane 5o fur kP EB A BT TR SRS thefudf Micure
wsstheatearobebrtighhat (AOWC mhder aTittodemyatmesphere Tlegpesaati@dmixture

and  t he organj c_phase ] I i .
s B R e PR 3R TPy 1} Pepndighyimer wit
tieeaid oh vater add ELOAC VO0bniowT heildyersTwerecsapdeated autlittie onganic
oBHER e Bl B B B RS i St v
cBhéahtrateetagae reddish bewd. 42 Tie (chiid) produdt vas tputifiex by
CRABS0Se 081 b DY PR el oL A Bellfes g 197
BtRAc:BEfaned t@ give ©,22447,0%). &2 Bopouri-i 341ak 2 6ol0dgssliscods il. 'H

5. , . d, = . 9 , 0
i i e GOk 5 m3d e B 75 ] 7ty By, 2391 2338
4H)84.35 by, J =2H) Hz( 24§ 4(38 (dJJ = 480 BzHH), 8)3p.(d,7J 650dHz,d H), 6.75
1508 ragary o1 & IR IR A, Py @52 2, A, Ta &Y LW e
248)7.85 (U< £6.6pIz01 Q). A-EWS (BSY PhILBY5)(R+ R) 6,393t (RE+ AyEt h

| tetrahydro- 4Hp%qr an- 4@/I | denei{ net E&)}L .

Sihe Ay (2 3-rlihtiroc bk wyphonyiticycichérmlidenelmethyy
pheRy2-prépehdiccati@ (1354 hydr oxyphenyl) (2, 2, 6, 6-t et r anet
Trc])yaI solution of ethyl (2E)-3-{4-[(3-fluoro-4-hydroxyphenyl)(cycloheptylidene) methyl}
phenyl}-2-propenoate (134) (0.22 g, 0.56 mmol) in a mixture of EtOH (6 mL) and THF
(6 mL) was added an aqueous solution of 1 N NaOH (7 mL). The mixture was stirred
at 60 °C for 2 h. Upon cooling, the mixture was acidified to pH = 2 with an aqueous
solution of 2 N HCI. The mixture was extracted with EtOAc (2x50 mL). The
combined organic extract was washed with brine and dried over Na,SO,4. Upon
concentration, light brown foam was obtained. It was triturated with hexanes
(contains 1% MeQOH) to give compound 135 as a pale yellow solid (0.171 g, 84%).

mp 164 — 165 °C. 'H NMR (400 MHz, DMSO-d;): 5 1.51 (br s, 8H), 2.10 — 2.30 (m,
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tetrahydro-4H pyran-4-ylidene) nethyl]
phenyl } - 2- propenoate (131) (0.32 g, 0.70 mmol) in a

woreoosore2of EtOH (6 m.) and THF (6 nmL) was adelerusavo4/024308

aqueous solution of 1 N NaCH (7 nL). The m xture was

stirred at 60 OC for 2 h. Upon cooling, the m xture

was acidified to pH = 2 witf%n aqueous sol ution of 2

N HCI. The m xture was extracted with EtOAc (2 x 50
The conbi ned orgam c extract was was

4501645 Gl <62 ol SRR (Tp. SORCUnER i T 4d (4. J =

8%% ) PEER (Y = ié@ Hz' §hg 7%@”@0&1 B% olﬁz 2@4339 ?b%@' 1mﬁd123§5 (s,
a ite powder np

13 0bCMBA E SV 76M + U) lmfl.Z03 S(M 'SH) &nql.ZC?@d fQSIQ}z;stsFOs d

7 J = 15.9 Hz, 1H),
8 %@W%@rmgwﬁv Gt M o' Ty, 7 1o
= 8.2 Hz, 2H), 7.54 (d, J 15.9 Hz, 1H), 7.62
ge 3§ Hz, 2H)1 10.15 (s, 1H), 12.36 (s, 1H).
m 425 (M- H . Anal. Calcd for
C25H27CI O4 0.2 H2O C, 69.74; H 6.41; Found: C,
69082; H, 6.56. Exanple 45 (135) Step 1:

HR:t hyA ] nenol (133) To a stirred suspension
QX 4 g, 8.13 nmml) in THF (20 ) was

room t enper 3 e under a nltrogen at nosphere. The
m xt ure dt€Hsat reflux for 2 h. A solution of
(4- brormbBhery1 ) €8s fl uoro- 4- hydr oxyphenyl ) net hanone
(82) (0. 30 g, 1.02 mmol ) and cycl ohept anone (0.35 g,

05 mmol) in THF (6 nL) was added to the m xture. The
St%m&t‘i'&ﬂ qrhenyh.56.8ttetramethyitetrahydio-#H-pyran-fryljdene)

?E-Zﬂldﬂrbbﬁﬁ?&l (ﬁgosphere for 1.5 h. The reacti on
ure was al to cool to roomtenperature.

Tpraestvr@a@vﬁreﬁnsmaf@mé PRwees (0o & Satiremobdns Biéd u&-) was
léa%de%%@})(o 497, ﬁ@@%r‘n@!}‘ vﬁ‘s&FlhﬁeeatVi@@mftérln @r%lﬁﬁie under a

through a pad of Célite and Pa was was

NittogaR aimesphate) Thﬁf@lxm waaheatﬁa@ Feflbn &ar - Stﬂatl%n o (4-
?cﬁﬁ@df%h?l?(ﬁ-fquFHj%y%ﬁlydh@ﬁ Ibrﬁé’tﬁél%ﬁég (t@%@g at (?ijm-f)h%nd

UEous er was further extract
2&9 6'tW%‘gYiﬁ¢Wd@r@{dﬁV@nrﬂwa%(%h%g v%%@mqm 'E‘ H r(isr'i%'-)
Wi Rde@¥the Wﬂg@@‘l THe Heb@tfo%qnlx@%jwhb REAtkY %ﬂﬁe‘ﬁu%@ﬂh stlrrlng

concentrated to give the crude product as brown ail.
uHer a:wtr@@erpatam@hefﬁé@f Wi héaquvom MiwrerasHIRIEE ta el to

rédn ?éﬂwbé?étu%e| Td(\lhbriem%ﬁ'ﬁﬂﬁtu@ %slé@@%@e& QO%anerElé)KZCOg,
gé)ve 0.30¢g 9% of conpound as a yel | ow solid

mipoThe f@@mmumxme MR fittered twpﬁgh @pay 9 Celife and e pad was
washé&d tith ERORE (100mBP Thefiltthtd as fralfielrdd toSa sddaratof) fllnel and
the layers were separated. The aqueous layer was further extracted with EtOAc (25
mL). The combined organic phase was washed with brine, dried over Na,SO,,
filtered, and the filtrate was concentrated to give the crude product as yellow oil. The
crude product was purified by chromatography on a silica gel column eluted with a
gradient from hexanes to 15% EtOAc:hexanes to give 0.40 g (94%) of compound
136 as a yellow foam. 'H NMR (400 MHz, CDCl,): § 1.20 (s, 6H), 1.22 (s, 6H), 2.18
(s, 2H), 2.23 (s, 2H), 5.04 (d, J =4.0 Hz, 1H), 6.80 — 6.88 (m, 2H), 6.93 (t, J = 8.6 Hz,
1H), 7.02 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.3 Hz, 2H). LCMS (ES): m/z 417 (M- H)
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- 6.86 (m 2H), 6.90 (t, J =8.6 Hz, 1H), 7.00 (d, J =
8.3 H, 2 H, 7.39 (d, J =83 Hz, 2H. LCVM5 (ES): niz
W@Z®s0M220 H) . Step 2: Ethyl PCT/US2004/024308
(2)-3-{4-[(3-fluoro-4-hydroxyphenyl) (cycl oheptyl i dene)
met hyl ] phenyl }-2-propenoate (134) To a round-bottoned
flask were added 4-[(4- brorﬂﬁﬁwenyl ) (cycl oheptylidene)

nmet hyl ] - 2- quorophenoI (133) (0.30 g, 0.80 nmol),

thgl acrylate (0.88 m 8.00 mmlﬁ
| B bi28 By by phan a2 881 1) (0. 056 .
t&rﬂ?eiﬁi‘%ﬁrahﬁdrbﬂfh?b%‘-ﬂ?l|(§éhe5Gné’l‘hyJ] pheR}- mbkeﬁ’éﬁe (137)

Irred reaction mxtgre was heat ed

T@@erphwﬁﬁffqﬂeqrb@kd@re Rdded 4ldrkromgeienubitedPRere. The
tét%‘?éth}ﬂt@trﬁhyﬂr@-ﬁﬁl pyRgn-3lylidarRy rethylioofludrépHeont136 (o 40 g, 0.95

rrﬁerature and transferred to a separatory tunnel

ettybagrygte! QuankrO-a3hEM2oac (100 m ). The layers
dVé‘ﬁfo?olﬁﬁﬂﬁ:h@ﬁ;ﬂﬂwcﬁ.ﬁﬁrnbib%llé&r@ﬁgl%gg@ﬂé90 NGNS e wﬁan

brine, dried ove fritered, and t

4547 gD @ndMR(AR silnlt The stiredregrlion mixiie YRS bealRA Qpmight at

125bec@huérea ﬁrrragércétm@m&ur This fehdiivn ﬁrut@rwecsgéu@w@u t®Bod to
lica gel

nn eluted with a gradient from
rQQy™ feDpeFalrR AT Yaistrrraddo g SPEaIoY fyneh i th&fa'%aﬁﬁ%ahﬂ"d
EXSAc gﬂ)oamE)OVFHel 18\e¥s WeRLsuparaled and—fﬂe%rﬁé@l‘ibsl&fﬁas washed
V\chggatgr bring; d( ?ﬁ’ gmNa2§OQ,grlt(3[fd gnﬂhﬁ fitrq_tﬁ wgaﬁ g))nce@%gggd to
gtvé, brdwrr off-- @hé"érudé Mlodubt WSs |6l§hf|ed by chfonfatbgraphy & a sficd gel
cglugrq_ﬁutgg pyth aprgcjfreretdroﬂ‘g hexagrei t%o%k%eé@e@do gg\rye_o 31g
(ﬂtﬁ%pofhﬁe tnﬂeH}om;LcQHB 18k a IghtyelB@THodM +H1INMR (4BGLERAHZMDCI3):
B3 . DU (125 1 B8k 438 hyl B M)A T 5 Peh QA 51 R &2
(&TEJ hylﬂ Hi)rzﬂwé 44 &rR! PREBAUCYd2Y =9 50132 )1H)06.80 SE .98 inPDH),
6(9233)t B— M Hz, 3. 1b¢ 614! W&Wx%h@rﬂﬁ (F(éy& SR 7 §and J =

22 0. 56

A LRI PP 4,2

a mXx HF (6 mL
Saadéd(2@r3a{e}t[€bﬂ80@o41bvdmxyphenyl)(lzrﬂaﬁ:ﬁrtqtvamtt}\ylt éhydr0-4H-

I I
PFi-4RaenS) Mkttt itheRn oldpehblc deid (13ghon ©00 0%
Tod salitipn abfetiy! (QEHSHS-[(Briuane- ﬂthyﬂé)xmrwblﬁ%@ 6égtramethyl

S F e S 3 ) 0950, 0

nyoelt sva mitire®f EIQH IR mb) eomTHﬁdﬁﬂMsvaémdde% af aqueoygesolution
SNBSS L TIRANRNAARIA TS0 L) bt i
mrxture was acidified to pH = 2 wrthyan aqueous solution of 2 N I—?CI The mixture
was extracted with EtOAc (2 x 50 mL). The combined organic extract was washed
with brine and dried over Na,SO,. Upon concentration and adding hexanes, the title
compound 138 was obtained as an off-white solid (0.227 g, 81%). mp 125 —128 °C.
'H NMR (400 MHz, DMSO-de): §1.10 (s, 6H), 1.12 (s, 6H), 2.10 (s, 2H), 2.14 (s, 2H),
6.47 (d, J = 15.9 Hz, 1H), 6.75 — 6.80 (m, 1H), 6.82 — 6.95 (m, 2H), 7.19 (d, J = 8.2
Hz, 2H), 7.54 (d, J = 15.9 Hz, 1H), 7.61 (d, J = 8.2 Hz, 2H), 9.80 (s, 1H), 12.36 (s,
1H). LCMS (ES): m/z 409 (M - H) . Anal. Calcd for CsH,;FO,4 « 0.4 H,0O: C, 71.89;
H, 6.71; Found: C, 71.88; H, 6.92.
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np 164 - 165 0C. 1H NVR (400 MHz, DVMBO-Ci6): d 1.51
(br s, 8H), 2.10 - 2.30 (m4H), 6.45 (d, J = 15.9 Hz,

wdbkdosoe220 - 6.78 (m 1H), 6.80 - 6.90 (m 1H)PCTU32004/024308

(d, J = 8.2 Hz, 2H) 7.53 (d, J=16.2 Hz, 1H), 7.59
(d, J = 8.0 H, 2H), 974( 12.35 (s, 1H). LCMVB
(ES): mz 367 (M+ H)+, @65 (M- H . Anal. Calcd
for C23H23FCB 0.1 H2O c, 75.02; H16.35; Found: C,
74.93; H_6 44. Exanple 46 (138) OF MOH 11Jf +BCJ 0

4-[(4-Bromophenyl ) (2, 2, 6, 6-tetranet hyl tetrahydro-4H py
rans 4-ylidene) nethyl]-2-fluorophenol (136) To a
Sti rred suspen5| n o zinc powder (0.54 g, 8.13 mmmol)

Har THE Bw 'y added TiCl4 (0.45 nL, 4.07
mol ) vi at room tenperature under a nitrogen
at nospher® ture was heated at reflux for 2 h.

A sol uti on'o 4-

br ormphefmsyj f cHor o- 4- hydr oxyphenyl ) met hanone (82)
(0.30 g, ‘ and 2, 2, 6, 6-tetranet hyl
tetrahycr‘o 4H-pyra -4-one (0.49 g, 3.05 nmmmol) in THF
(6 rTL) was added to the mixture. The reaction m xture

ﬁz@@roﬁoﬁlﬁfngl—)ﬁ 36 5tefrhivetiyIEydlon@lylidené) megyi-2-
at rmsp e .

re for The reaction m xture was al |l owed
omtenperature. To the reaction mxture

Wstﬂe@‘@u)ép&fﬁiﬁ‘ﬁof&ﬂ%p%ﬂ)d@p%@% ﬁﬁ%l)ﬂh)l’Hﬂ(lze mL) was

reacti on _m xtur filtered throu pa e
SIob RO 5 Rl AT MO Vil HALSR SO0 STIPOIRUITS Lndi a
nftrdgbfm 3&@?%% gﬁre%&tdrte ol/gg %_?_atea%it)%ﬂ@k 612 f. URRBIutIEMOF (4-

S separ at e
Y RIPOREY o LR O PTENECT28 A (B2 7 Ghibh Hengh and
393,5 8RbkarRERGICyvRAemdAE (0.48 §h3.06 niikal) ﬂrm-ﬂ’d(GQ‘diE)’was added to
Na2SO4, filtered, and the filtrate was congcentrated. to

tay (TR The (RSB BUtlHe WS KRalGd,o) B Wiy iing pder 3 nitrogen
dineshHete 18RS HD UrHef regétioRYmikidrewas aigiwaiaty cosl ta rédrh tehapedsture.

ety oy ST s G TS R Lo
r8aciiBh Infiufe0as filferbd\Md QppaM‘BT CeitdGny) the Ppad w8 Wehed with
E?(ISI)A’C (11 OOZr%L)(. SThe6f|i_lPré1te %sia% transferred to a separatory funnel and the layers
were separated. The aqueous layer was further extracted with EtOAc (25 mL). The
combined organic phase was washed with brine, dried over Na,SO,, filtered, and the
filtrate was concentrated to give the crude product as yellow oil. The crude product
was purified by flash chromatography on silica gel with hexanes:EtOAc (100:0 to
30:1) to give 0.33 g (78%) of compound 139 as a light yellow viscous oil. 'H NMR
(400 MHz, CDCls): 8 0.91 (s, 6H), 0.93 (s, 6H), 1.29 (s, 2H), 1.92 (s, 2H), 1.97 (s,
2H), 4.99 (d, J = 3.8 Hz, 1H), 6.78 — 6.87 (m, 2H), 6.90 (t, J = 8.6 Hz, 1H), 7.01 (d, J
= 8.3 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H). LCMS (ES): m/z 415 (M —-H) ".

Step 2: Ethyl (2E)-3-{4-[(3-fluoro-4-hydroxyphenyl)(3,3,5,5-tetramethyl
cyclohexylidene) methyl] phenyl}-2-propenoate (140)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-tetramethyl
cyclohexylidene) methyl]-2-fluorophenol (139) (0.33 g, 0.79 mmol), ethyl acrylate
(0.87 mL, 7.90 mmol), dichlorobis(triphenylphosphine)palladium(ll) (0.056 g, 0.08
mmol), EtsN (0.55 mL, 3.95 mmol) and DMF(10 mL). The stirred reaction mixture



10

15

20

25

30

(s, 2H), 2.23 (s, 2H), 5.04 (d, J = 4.0 Hz, 1H), 6.80
- 6.88 (m 2H), 6.93 (t, J = 8.6 Hz, 1H), 7.02 (d, J =

wW@20bsi22@H), 7.42 (d, J = 8.3 Hz, 2H). LCVS (BS)/USI00Z024308

417 (M- H) .Step 2: Ethyl

(2)-3-{4-[(3-fluoro-4-hydro Céﬁhenyl)(Z 2,6, 6-

t et ranet hyl t et r ahydr o- 4H pyt 4-yli dene) nmet hyl |
phenyl } - 2- propenoate (137) To a round-bottomed fl ask
wer e added 4-[ (4-bronophenyl) (2, 2,6, 6-
wag thealed avgrnight ahH) rfbum?qu awtmena}mp%fgweq The reaction mixture

Wﬁgtan?\lvéd & (’{dopfbr %%fﬂber@&ﬁ@kn& Qaﬂsger?ed {& DS gHRbA funnel with

tht aoEGS) 308 FIONAPO NG Th? IRSp PP E:SeaRtated andihe sraagic
pﬂﬁe Ség"Wb%hedFWlm\lNéth 0Pn8] driedbvér NQ}@@L) filRPEd, %(tﬂe?ﬂlﬂ%ﬂa -was

tirred reactlon n1xture was heat ed overnlg
couniratedria aive brown pibgEhe Gide pIasEeiavasTpified amchmmatography

oﬂ‘d‘élliéra%eY\@&uvﬂh leRHESWitP a GPRiert RorORIXah&d1Re 584 Ef@A@n&anes to

transferred to a separatory funnel with the aid

ivgt:235m @%)@@oquﬂ.ﬁg asT light yellgws vigeaus dlle p'aM{'% 00

h =
VL COUARE 8 6 G PRI oHIR P29, M SR HEY = 2 HBSH), 1.05
(= @hehd? &, Qﬂ)t@@(q\/d =oF. bWz, i), 4.98d, ‘érlﬁa%HF)-rﬁ'ﬂu@t?’g\(\ﬂis/ =
184 i O??—an @ﬁo C*Héﬁ"(grlﬁ gﬁ)a?‘i‘é PN 28 $iH7 6A), 9943 @O LBY Hz, 2H),

el uté fro "hexanes ' to 20
7EB5QAcd Fdbandzs, ‘tH) GIOMS (ED1mig, 432 +0)" 1485 (M tH .

SRR iy o AfJaroSBhRIGER s 537 %) 1T

tetramétiylcyzidtexytideriiinethgld phenylp-2hpropendic agid (143) 7. 1

it s 22 G- (Pord Bokdvgrapis ey
cydohekykidedhe) mathyl] DHpnyliz2-peopedoate (#43.(8.286 g, 0.8 mimolpd a
nﬁi‘%yre‘(]wf:E_téEB (%_n"f!é{ag?oi "Pé—IF &S% \&gssgdde'aiaﬁ aq%%gué %Iﬁtidﬂ) of1 N
l\{aQH @ fld). [ I3 mixtuve (wasshlyeki abgpitetoy ) AJponaioeling theamixdure
a% c{ f%laygr Pr 4Wtf\%ﬂ aquag l %)ZL}[%# o[@tl\m‘l The m| ure t“ﬁ‘s

TO enol ¢ acl 0 a SO ution

eé(ﬁaetéd With [E(tGAdf: (20060 mi.). hW@x!}tp’ngalle egtragt @Iase\tasaedewhh
b¥|h 'éﬁ{! fﬁ%é’ g\{égpl\gg—éayr eparé%r{é{aﬁﬁ%g)n éﬁ%t(éaggb heXfaS\es compound
1m1 Masrobta)rﬁelacfdtamlé @elhw said 0. TBE:g(&%L)mﬁ/a’éBBad tiefCan’ H NMR

A PR e GroBe <. 5, Db Eb ot 2rhd B e B T 01
20956.35 (diUf+ e5l9H2, PH), .78 (uuth mzmuepﬂs 63142, UH) B18OE 602 (m,

ZmH’dﬁ' Theo%%raﬁb\%%nfc J & g?%s7\%?e}d_'(§n2ﬁﬁzs%') 9.72

brm)emszi (SnHedLoMS! (ENR 40407 WOHHFOWt(BéJ.&d o0 CaJHI,FO; »
addi ng_hexanes, the title
1/6H20 c, 75.86: 1, 7.19; Eound: C, 75.91; H, 7.17.

Example 48 (145)
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conpound 138 was obtained as an off-white solid (0.227

g, 81%. np 125 - 128 0C. 1H NWR (400 MHz1DMSO-d 6):
w@10030102%0 6H), 1.12 (s, 6H), 2.10 (s, 2H), 2.8d1/(S2004/024308
2H), 6.47 (d, J = 15.9 Hz, 1H), 6.75 - 6.80 (m 1H),
6.82 - 6.95 (m 2H), 719(d J 8.2 Hz, 2H), 7.54

(d, J = 15.9 Hz, 1H), 761‘(Q9 J:82Hz 2H), 9.80

(s, 1H), 12.36 (s, 1H). LCI\/IS(ES) mz 409 (M- H)

Anal . Calcd for C5H27FO4 0.4 H2G C, 71.89; H, 6. 71
Found: C, 71.88; H, 6.92. Exanple 47 (141) OF JI 11
3@131dqgogpglpeml)[4-(methyloxy)phenyl]methanone 142)

441011%‘5 .gréegftsrayd hﬁ%a'vinnﬁ?q Na@%ﬁéﬁ%@&'u?&%@?(@@%ud%yl

|'uorophenol a stlrre suspensi on
chloride dﬁL

2Geke23.71 0nad) Was gd cifﬁbw?e. fllopygd on ofiyee
J%ngbl\ﬂﬂ % rdadibft n(&u@ﬂstm‘bd% réBrR Eémb/érétu?é’fohﬁ%e CHLCI,

om tenperature under a nitrogen atmosphere
aﬁﬁ she@ceamef orai ejorde were rgropest under vaguusy | Theiresideg was

d%s%o v8 W’@Iﬁ g néG"j)rﬁl% Wi lHJéi"glé?)'lé"( 1h7’(§jﬁ19X1/£Ph]13 M&IF@O’B%@QN 8n ice

-tetraneth

AR 7( mgop was, %’Qe%'fbmm@ﬂﬁ The "vﬁumvyawgred at 0
64&@&' &&ébemp K¥NHE: (50 Rt ) WRAS, B rmxmwsswa&@@mﬁ

at re UX W t stlrrln under a nltrogen atnDsp ere
GHeL112 br. 100 el )r ‘ém:mrnbmmi CHoCle exfract sias avashed witk safurated

A0 FIREOLLARE b APNE SRS ifedlaRll MEitEie O Y
owa@erﬁnatetdetp @ivettown golida de:rwie meduetavagridturated yitly holhexanes
Q%dmvg édg o%&mé&% {42 as @B?b& 55@1[ FMWR (400 MHz,

nsfe Yo a separarory nne 'ayers were
@war AB89.(s, T, 6.§6ddub= Bz, A7 4Ufd, Her 8.4z aldl o (d,J=
5 The,c i was
e bR PR G T g R BERIS Qo 08 oRlire B
Step 2 |(4-H|ydthyphen)d)meedowhﬁrwd)mebhylw (A3) crude

RGPS SR e RS HARLRURINEE 185 (80 o
rhmmaaed; ARIORA0(4,00. 73 mmoB(Welg retfluxgd nebedze® FO(Mmgopr bh h and
tlﬁ%bngoo(ifﬁ@gp%%nﬁc%b%n W?etg @é{}qg(L)%%a%&gdgb lslog/ﬂ_{'ah'%mlxture
was, extrblited hltﬁ%tr(e? (2 2HII)0 miL)9 Thé somBired ethe‘ﬁ&l esltracls wefk Bashed
H&bwa]ﬁ) 8&n? dand jjned over rxﬁ‘%zs@*) Concengatgon and tntu?at%n 'dﬁth hot
hexanes afforded 1.36 g (95%) of the title compound as light brown solid. '"H NMR
(400 MHz, CDCl3): 8 5.37 (br s, 1H), 6.90 (d, J =8.6 Hz, 2H), 7.47 (d, J = 8.4 Hz,
2H), 7.75 (d, J = 8.6 Hz, 2H), 7.83 (d, J = 8.5 Hz, 2H). LCMS (ESI): m/z, 325 (M +
H)*, 323 (M -H)".

Step 3: 4-[(4-lodophenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]phenol
(144)

To a stirred suspension of zinc powder (2.20 g, 33.6 mmol) in THF (75 mL) was
slowly added TiCl, (1.85 mL, 16.8 mmol) via syringe at room temperature under a
nitrogen atmosphere. The mixture was heated at reflux for 2 h. A solution of (4-
hydroxyphenyl) (4-iodophenyl)methanone (143) (1.36 g, 4.20 mmotl) and 3,3,5,5-
tetramethylcyclohexanone (1.98 g, 12.6 mmol) in THF (20 mL) was added to the
mixture. The reaction mixture was heated at reflux with stirring under a nitrogen
atmosphere for 25 minutes. The reaction mixture was allowed to cool to room

temperature. To the reaction mixture was slowly added 10% aqueous K,COj; (75
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= 8.3 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H). LCVMB (ES):
mz 415 (M- H) . Step 2: Ethyl
w@ 2005810246 [ (3-f | uor o- 4- hydr oxyphenyl ) ( 3, 3, 5, 5- pEL/USIBL/024308
yl cycl ohexyl i dene) methyl] phenyl}-2-propenoate (140)
To a round-bottoned flask were added
4-[ (4- bromophenyl ) (3, 3, 5, 5-1% r anet hyl
cycl ohexyl i dene) nethyl]-2- quorophenoI (139) (0.33 g,
0.79 mmol ), ethyl acrfylate (0. 87 7.90 nmol)
mii).c Ahe resstian thtgmefrgsr iatesidhrosgh s:ﬂapai)& Cghteang ﬂc@P%wag
v{%ﬁﬁ)& WP EIOAERBY nhi8: The Filtratedwds trimStertePioth %Ht@y"f‘bﬁnel and

e stirred reacti on m xturewas heated overni

thedlgyeye werrisepasatad + The aaueausdayer wis furthes ertéaa*&qg With Bloac (50

mil) XFHE SorfisifePorgaNe Shhase wsévwagrrémmvéemhatdrrea o%e.dNazsm
transferred to a separatory funnel the aid

filgredrangiibe fitrepecwas cancantrated 1g\give Kipeqr §dWP€U@é§dﬁﬁQ% gil. The
C?UEQ &%&W@Bhﬁfle@%rdm&og@bh?% WisiRa ‘Q@F SlumP EIURR) with a

dried over ltere dthe filtrate was

geastind fromdhexanesotoglsie EMARIRENES torgike a salifbresidyaehichyas

uﬂuraréd With rbar h%raérrmb %%ﬂphm gmssa%;sédmmna qkm @8 IWHNB solid. mp
el ut ed Wlt 8ra ient from hexanes to

148 6A4917Ex a HNM ¢4@ft MzoDMSO-gs)( B0.5H (%fG"Bo%B&ﬁa@HMOZ%S
I | 4 4
2R 1 @s%‘é %ﬂw% @l 31‘1?%3650('30 JeHr %Fﬁ) 9@5 M'ézgs gPQr%) 764 (.
J% 8.3 Hiz, 289,29 (s9H) SLCMSIXESQ fBI‘Z 4(45 (MZ-H)'I) 4. 25 (g, J =
e S S
tetramethyjcyelot@xylidenk) methyllpbenot (345) 7. 65 ( d J =16.1
. : +, 435 (M -
@%e%%sié%p% E>$)fl([§%ﬁﬂ%tfé§m&rl\1§y%r Id?<yphenyl )( (3, 3H)5 5-
tetemathpcyvidheyyideneathyilephenol{gd4y(0]17 g, 0.38 mmol) in DMF (3 mL)
I hyl
RIERHARd FORPABRAELE (RG! Glod Hikh, £ 0044 Bt NN,
dhgdprogyhétlmﬁanmler(d SaaL, r1e7t1hyrhﬂol)pimd pyodargy picopaitéatk, 0.76
14 0. .
T s midlee el ot o gabbelatf oyt oy into
shiucdted Equéc)us NIHmel (iS¢hLy andmeates (S mLk extectE&DwIlICEf@AC B 50
nﬁﬁo Iaeggcgnt%m r@?["&? s%éj r&lgf\lwaﬁ%eaoc\b(.ﬂt Iﬁi%x brﬂgp ed c%e%‘é%@
fiterted paricettie ilttate kibéondedtrated @o give theltrade prwuctm lwoganil.c The
th
5T RSS2 S B i
g\rmﬁerulﬁrtom Inedinas top30% BEy@AL:bexames italgiy® 0188 gy 74%3 2§ compdund
3 - 95 0C. N 40 - 2.4 Q. 5
s S s P GO0 ME VR D)t S 005
(é SBH)20187 (£.646, (.23 (s] 2H), 158D (stH2k), Hth9 (sG2H 4(28dd, J# 59 Bz, 2H),
g._gS (t,J}= 5.91FI26, 1%,’6.&&%, J6=' gg Hz, gH?%é{?d J=8.2Hz 2H),710(, J =
8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 9.29 (s, 1H). LCMS (ESI): m/z 375 (M + H)",
373 (M—H) . Anal. Calcd for C5H3,0, ¢ 0.1 H,0: C, 82.98; H, 8.09; Found: C,
82.88; H, 8.19.

s

Example 49 (147)
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2H), 7.17 (d, J
1H), 7.59 (d, J

8.0 Hz, 2H), 7.53 (d, J = 16.1 Hz,
8.2 Hz, 2H), 9.72 (S 1H), 12.32 (s,

wdbkdosoreh®s (ES): mz 407 (M- H) . Anal. Cal cdpdDUS2004/024308

C26H29FC3 1/6 H2O Cl 75.89; H, 7.19; Found: C,
75.91; H, 7.17. Exanple 48 (145)Step 1:
(4-1 odophenyl ) [ 4- (et hyl oxy§?3heny| ] met hanone (142)
4-1 odobenzoic acid (3.0 g, 11.58 mml) was suspended
in CH2CI2 (50 ml ). Oxalyl chloride (2.20 M _, 23.71
rmol) was added drdpwi se, followed by addition of

af B The reaction mxture was stirred

m., 15.4 Dl ) .
: —was added in portions. The m xture was

stirred at 0 OC for 3 h, poured into 1 N HC (50 nlL)

with ice, the mxture was extracted with CH2ClI 2 (2 Xx

éa@B 1m4)((3 3, st-mrdihmq|c§t%2ylm@ﬁe9{zt[(mtnﬁshﬂpbthym]
sat ur.at ed auous HCO3, brine, dried over
P'quygr'éﬁthyﬁ Bengidl Itrate was concentr at ed to g| ve

'ﬁfé’ﬂ@gé@:{ed@oluﬂ&ﬁoﬂ[@% ; ?Fmss -triturat gd Wi t h hot
exanes 0 C un a
tsts?r@@thg'awlw%xmenr%mtﬁvf)vmﬂ@ Qét&?‘)% mpg i @%P (8 mb)
Wer8@dged Pd(PPtﬁ)zélzfdla mgtD .07 tardd)), (CLI (13 m980 47 Hzmolgm) M-

q_%OE)ﬂ%yl?mIQﬁé) 5548k, i{%") mrrpsé?)_,_am%{ gﬁtrtylsqyl acg%llenel_% 12 mL,
d.62 MIPW@BMloh(rﬁxtu@@W@@ efiydd arbbiranemnperafidd bveéknight, poured

e Sebirais Ry PO AR (R Mk 9T Haley (107 h SXGReq Wil FIOAC (2 x

£0lmbY The cdmbthedpganicpiihselvasdvdshed Yitg.waldr, Bring)aekd over
were refluxed in henzene

1.5 h and t
Nersiuiiegscy 206 b Eplaias cpacarialed BionesBe SLpRmsadtiEdas dork
sro@ilol, ThE drdde@raduct Wé@pWFedQ?ytdh&ﬂﬁt @td?mbhhoetahﬂiba @@l eolumn
racts

A4 Vi B Narroats B 25k B BRI Sun o,
\ﬂ?ﬁ?ﬁ wgg g@%héuwwm d%lg %bkal’]{e@:t% 91@{0\/@ }181 glted%hhentha eile compound 146
af forde 0 e title compound as |ight

35 S B0t Boich SRR AV, CDBbs o35 22 . By s, BH). 0.92

F%H)Gﬁo(s(éh) jﬁ(& m)Him )7455(&%,1#\):6'&@ 1z.8.5 Hz,
D b B LR b 2 T 0 5
&V?Z{Eﬁgdopﬁw‘gﬁ M1 5‘)3 5,5-tetranet hyl cycl ohexyl i dene) m
Stema: Yelk-Rthyny yI)(3,3,5,5-tetramethylcyclo exylidene)methyl]phenol

(147)

4-((3,3,5,5-Tetramethylcyclohexylidene){4-[(trimethyisilyl)ethynyl] phenyl}
methyl)phenol (146) (0.175 g, 0.42 mmol) was dissolved in MeOH (10 mL). To this
solution was added K,CO3 (0.18 g, 1.26 mmol). The reaction mixture was stirred at

Cool ed in an i_ce bath, AICI3 (2.40 g,

room temperature overnight, poured into water (10 mL) and extracted with EtOAc (2
x 50 mL). The combined organic phase was washed with brine, dried over Na,SO,,
filtered, and the filtrate was concentrated to give the crude product as brown solid.
The crude product was purified by chromatography on a silica gel column eluted with
a gradient from hexanes to 15% EtOAc:hexanes to give 0.14 g (97%) of the title
compound 147 as white solid. mp 138 — 139 °C. 'H NMR (400 MHz, CDCl5): & 0.91
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To a stirred suspension of zinc powder (2.20 g, 33.6
mol) in THF (75 nL) was slowy added TiCl 4 (1.85 niL,

wds8/omred ) via syringe at room tenperature UNBET/US2004/024308

ni trogen atnosphere. The m xture was heated at refl ux
for 2 h. A solution of (4- hydroxyphenyl)

(4-i odophenyl ) net hanone (148)2 (1.36 g, 4.20 mmol) and
3,3,5,5- tetranet hyl cycl ohexanone (1.98 g, 12.6 mmol)

in THF (20 nL) was added to the m xture. The reaction

(svi6k) U082 (wa SHM a2 (s, aH), reFa (@x2M), 119748 2H)i B3 Unddt), 455 (brs,
At at hgre far, 25 .14 e [

0.8 TP B ot 7 b3 BaHe g3, TaT G ar i g 700

(d,he= 8 a4, i2blh bCMSUESnarz 34DM y Hidded 10% aqueous

K2CO3 (75m _). The reaction mxture was filtered
through a pad of Celite and the pad was washed with

Exafipte 600191 ). The filtrate was transferred to a
separatory funnel and the |ayers were separated. The
aqueous | ayer was 6urther extracted with Et OAc (50

m ). The conbi nedfjorgani c phase was washed with

wat er, brine, drpedonwer Na2SO4, filtered, and the

dficentrated to gi ve the crude product as

e crude product was purified by

phy on a silica gel colum eluted with a

, which was triturated with hot hexanes

' .03 g (55% conpound 144 as white solid, np
148 - 0C. 1H NMR (400 MHz, DMBO-c/6): d 0.86 (s,
6H), 0.87 (s, 6H), 1.23 (s, 2H), 1.85 (s, 2H), 1.89
Step 12Ebhyl 8-{84(4c{l(etbyloxycarblanyl]@kj}phény) 3,3, 5536trgmethyl

PR NENRY SRS N T
'I';tis(djtxbn@;ﬂ'hldeFel aoeaynayqi;ra_.ﬂpgiungl(-mlmg) e yinnoB, 2B dF(6-tolyl) (.14 mg,
G4 T AT A Ao ki 25) e
nhigtureawes hgdedyt,2 @t66-pentdeetyipineiging (BHEmoll, Og1amof)doliowed by
a??pqi?é?of g‘@L t%@l@gﬁ&(ﬁ,%%-ﬁ%@@gt@ﬁ&&m%ﬁ%i@ﬁﬁe)ﬁ&@uBhenol
(INT)i (8.7 @pg BETmblhencheatalfticamount of DMARMMSEH,Chn@ mL). The
S P B ) s . 1.
o) eds iadtied dmbwisat Thle FEpetoUmixNi Gas Slifedra) 4Gt ovartight,

PN A EXUaedMREDAT B ok i foroiy G2 piRee
wégdfidhed fWiﬁtthihe;:Urgeglﬂtet 2823041, filtemba amdsthe:fﬂtraterWasatrcxglgiﬂ(l:ttcated

RN BB IR R e B, SRR o e P
chkarhatdgraphynom a silica gel column eluted with a gradient from hexanes to 15%
EtOAc:hexanes to yield 88 mg (49%) of compound 148 as yellow oil. 'H NMR (400
MHz, CDCls): 5 0.91 (s, 6H), 0.92 (s, 6H), 1.29 (s, 2H), 1.30 — 1.40 (m, 6H), 1.93 (s,
2H), 1.96 (s, 2H), 4.20 — 4.35 (m, 4H), 7.05 — 7.20 (m, 6H), 7.49 (d, J = 7.9 Hz, 2H).
LCMS (ESI): m/z 489 (M + H)".

Step 2: 3-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethyicyclohexylidene)methyl]
phenyl}-2-propynoic acid (149)

To a solution of ethyl 3-{4-[(4-{[(ethyloxy)carbonyl]oxy}phenyl)(3,3,5,5-tetramethyl
cyclohexylidene)methyl]phenyl}-2-propynoate (148) (88 mg, 0.18 mmol) in a mixture
of EtOH (4 mL) and THF (4 mL) was added an aqueous solution of 1 N NaOH (5
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gradi ent from hexanes to 30% Et CAc: hexanes to give

0.106 g (74% of conpound 145 as pale yellow solid np
wddbso12242 0C. 1H NVR (400 MHz, DVSO-d 6): d Op@BUS®N4/024308

6H), 0.87 (s, 6H), 1.23 (s, 2H), 1.85 (s, 2H), 1.89

(s, 2H), 4.25 (d, J = 5.9 Hz, 2H 1 5.28 (t, J = 5.9
Hz, 1H), 6.65 (d, J = 8.4 HA3 2H), 6.91 (d, J = 8.2
Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0

Hz, 2H), 9.29 (s, 1H). LCMVB (ESI): mz 375 (M+ H)+,
& Y.3Tievmixtude was/atisred ate0 8@ far@rh. AoBMBeRgling.dhe migtae veas

??{l Zf%?g)t oM %\9 ith af24\bus Solufidn 881 NICI8 ThE mikksAlRASetfhcted

with (E@@A@(%x 50 md9) . EheecamblinadcorgaRis Priracd Mas wasped withisatey) kyine
gclj Hhi éoe&g%)f 'N%z%?? glgﬁﬁ(ﬂ do tlFé’t'oh %@ Wﬁ’threﬁl&ﬁ G\Ath _R%t @ 1

egasse dophe

heiesiotien (RORITAh A MGG (R0H0Eompaund 148 W5
gtg@%dﬁaé /AR 7=}>nd nm;?'\f'iéj_% ﬂ‘ﬂ}{‘ @gw ﬁgﬂﬁﬁ%@%ﬁiﬂﬁ@)ﬁﬂ% de): 8

0186r(|s|,|6P$)oQ|86m§/|6é’c)h1/%m )55, Bt 19, BNbe)6eeda. = 8.4 Hz,
2F|§éasr§é {giyﬁ' hzgﬁﬁ); l13ng ﬁog%%Hg% 82 J“?Pi é 1 I-H‘QH) 9.31

s stitre mte
(v élr) rMi3gFa (s, pldurdAMSHED GakedfionCetl 44820032 WM (}Zlfplwd)
%l% yater (10 n.), extracted with EtQAc (2 x 50 nL).
e conbi ned organi ¢ phase was washed with water,
brine, dried over Na2SO4, filtered, and the filtrate
%ﬁ'ﬁ?@wﬁg ated to give the crude product as dark
he crude product was purified by

chromat ography on a silica gel colum eluted with a

) s to 15% Et OAc: hexanes to give

li dht , which was washed with col d hexanes

20D F(64% of the title conpound 146 as an
off-white s|I|d 1H NMR (400 MHz, CDCI3): d 0.22 (s,

9H)10§ 0.92 (s, 6H), 1.27 (s, 2H), 1.91 (s,
g 14 55 (br s, 1H), 6.72 (d, J = 8.5
r5'7.oo ds J = 8.4 Hz, 2H), 7.08 (d, J = 8.2

Hz 2H), 7.36 (d, J = 8.3 Hz, 2H). LCMB (ESI): miz 415

S@m 1: 4f2-(Meathyloxg)-2- oxoethyl]benzmc acid (150) .
1544 Rﬁﬁﬂéﬂﬂ%&%@%émﬁ&éok%(oa@%h@{ 1SR HeHEol

€) net
(30 ¢ Bw3s BddedTtbiongimiddrigde ¢§Q o HBEF mimbdn ¢ sedclion midureyyas

S o MR 45 B Phoh B4 A e soven
was|rembeat waker exthlieeld K2ESiRe( Dhe @siglue Wagdakemoup) in eltes (100 mL),
wasﬁgé wcfh sgnu?gté'cf gqtyg%ﬁs ?\fall-ir(fda OtZ)%O mL) and water (30 mL). The
combined NaHCO; and water extract was acidfied with concentrated HCI in an ice
bath. The white precipitation was collected and washed with water, dried to yield 2.30
g (88%) compound 150 as white solid. The material was used without further
purification. mp 134 — 136 °C. 'H NMR (400 MHz, CDCl;): § 3.71 (s, 5H), 7.40 (d, J
= 8.2 Hz, 2H), 8.07 (d, J = 8.2 Hz, 2H). LCMS (ESI), m/z, 193 (M- H) ".
Step 2: Methyl (4-{[4-(methyloxy)phenyl]carbonyl}phenyl)acetate (151)
4-[2-(Methyloxy)-2-oxoethyl}benzoic acid (150) (1.0 g, 5.15 mmol) was dissolved in
CH,Cl, (25 mL). Oxaly! chloride (0.92 mL, 10.3 mmol) was added dropwise, followed
by addition of two drops of DMF. The reaction mixture was stirred at room

Ve

temperature for 2 h. CH,Cl, and the excess of oxalyl chloride were removed under
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room tenperature overnight, poured into water (10 niL)

and extracted with EtQAc (2 x 50 nL). The conbi ned
woe@anin2phase was washed with brine, dried ovB€T/US2004/024308

Na2SO4, filtered, and the filtrate was concentrated to

gi ve the crude product as brown solid. The crude

product was purified by chrdtht ography on a silica gel

colum eluted with a gradient from hexanes to 15%

Et OAc: hexanes to give 0.14 97% of the title

veouqrouhbe tesidugvagdisseivediin §Hapl: (19aML) witfvamigple 3474wk, 6.70

1
r%rﬁiglg Z%Slﬁleiﬂ%ﬂ %é ,baghg!(ﬁ §1go74 ??732 E]Dﬂ%?’v-(lao%sad(ﬁ??i i éﬁ)r,%gns. The
rixtoe Whs stirediat)0, °Cafor3 hy then;tnered; agroppn termpprature @ar 20gmingtes.
Fpuedpld, M)?ﬁ& (gi,gﬂa} g@ﬁ ce? the rﬁ%ﬁg% %Sz%ctgd i b?iﬁzcr] (2% 60
r(xl:l)49)1e$pmb1rtbd CE['UZIQ}‘A extract was washed with saturated aqueous NaHCOs,

b:IJ’lng,[ %r[ei%%v{e f(éé%ecﬁ a%ng Qﬁ% |I ? o e%ﬁ}%r)t a%edgtofﬁfe §e€ﬂu}v oil.

Mt)deTwmew Mtaemmyfledjb)n@ramtogmwy@nmlllmaj ml(lmo efryed with

hQ—ze(l sr%rt?iﬁ)c (Mﬂp é\(?? ;%b%} (}se%l) %ﬂé%rﬁ;‘%tung 134 é?&l&@%lf&ﬁ 1?'14

NMRt(#0GMhizxCDCE): \&EBS?h@débl) 3.72 (s, 3H), 3. 88 (s, 3H), 6.96 (d, J = 8.8 Hz,

{

2}8' T.gag% §§ ki‘z"?h?l 53 —dé.‘i‘?lz,( D)9 83 (@ y QeI
L@M$4E$l|():hwaytaﬂ‘l(®myldl:b7)‘( 388 (ﬂz—gH)et r am;t hyl Icycl ohexyl i den
Stepet: Metb A nddioxmpgsicoedbntpnenisetad s
A ﬁﬁxﬂtlu"e:tdﬂ metﬂyx(44{143—(mamylbeﬂbleehmca*bonw}lpbanyl)abgtm; (11100 g,

or Or1.0r r .
S e O Gl o0 0z Tiepdh) PR kIO 15 BETP0f (BT for 1
afli;ﬁuh@rd%%dl@cﬁtg%‘t@fn ,anfié bae! eviatel (35 rﬁl)dw&_ a(daeg slyTiahd the

e CO I ne organi c ase svvase W |
rRxiugERyWag gxtr eﬁhref) F ML o gch %tﬁ'ﬁ'# péa'PL ohELOA). The
c‘%ﬁ%ﬁ!@teétﬁérégl édxﬂ'at&' W Wakhed ;v&it‘ﬁguék'-}érodﬂﬁé aata dhé@uﬁemézsm.

e Ccruagae roguc Wwas uritile cnro ogr.a on a ..
GonceByAlipe dave 3hpr oA Pb RN \Na%pléfﬁgg DY GIQTIRPTARATL Sifca
de? cIbn RIS wie ¥ yidsierit Prop |@é)@n8§td’%% E&%\c néxah@mmd 0.86
148 as yellow oil. 1H NWR (

BP0 %) f gqmpgundg]{bg asjcojagleps onl 2#" NMF @@0 Ml-iz EcPC('ﬁ] 3 gﬁgl (s,
21H)9§ 7@5(3 3?—&5 eé(b‘%@ Gﬁ) 626'5})(d §-=2§36 Hz42|$;57(3m(d 4H: 8.6 195 2H),
W%(mgg: g\ 2|)-I)|,7 7§t((ép~’2 8.6 Hz 2H) 8 24 (d, J= ?I\éBHz 1H)) LCMS
gsr?i rré?ww eﬁfﬁmzl 73,5, 5-tetramet hyl cycl ohexyl i
o T by g 2610 (149) To 2
t%fr%‘wﬁl‘y‘icﬁl&ﬁé@hgﬁé/)MF\ﬂ?Bﬁéﬁﬁ}‘é@eiﬁl@M (3,3,5 5 tetr
Toa stlrred suspension of zinc powder (1.67 g, 25.45 mmol) in THF (60 mL) was
slowly added TiCl, (1.40 mL, 12.72 mmol) via syringe at room temperature under a
nitrogen atmosphere. The mixture was heated at reflux for 2 h. A solution of methyl
{4-[(4-hydroxyphenyl)carbonyl]phenyl}acetate (152) (0.86 g, 3.18 mmol) and 3,3,5,5-
tetramethy! cyclohexanone (1.50 g, 9.55 mmol) in THF (20 mL) was added to the
mixture. The reaction mixture was heated at reflux with stirring under a nitrogen
atmosphere for 1.5 h. The reaction mixture was allowed to cool to room temperature.
To the reaction mixture was slowly added 10% aqueous K,CO3 (60 mL). The
reaction mixture was filtered through a pad of Celite and the pad was washed with
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cycl ohexyl i dene) net hyl | phenyl } - 2- propynoate (148) (88
ng, 0.18 mmol) in a mxture of EtOH (4 nL) and THF (4

workgoswe2@dded an aqueous sol ution of 1 N NaO-H¢BDHE20p4/024308

The m xture was stirred at 60 OC for 2 h. Upon

cooling, the mxture was acidified to pH =2 wth an
aqueous solution of 1 N HCl115The mi xture was extracted
with EtOQAc (2 x 50 ml ). The conbi ned organi c extract
was washed with water, brine and dried over Na2SO4.
Btpaa (tashokht Thetfilteate avag transfetiedtq a Aerdretonhignnal-and the layers

SRS OB AR BTSSR o T e

csprmpmo: qr@riig Phase wasrvshed withpwaten, brinecdgyd ouercN%éOe diltered,

?Ebt @6@% oy co?\ggntﬁa}ed?% dw?e thé 'é}l}de]prgé.xgcg 3s 8?dvl)n oifl - 'ﬁﬂe crude

preduchwps pqnf@g b(y@hrqynaiogamhy-@n a gmya gel agpgjr(\rd elutpdﬂvlth algradlent
fr]'cdgnr h%es & S (E?@A%h@xanl)g 1d givi §/I+é ﬁght]o"awn HR'V@ (fhEu on%dﬁﬁ

H4403 2. 2829
hexangsl selidifieq. il'g;w)sow)was tntur@g hjwqté\lélganqg tp@ff@qg) Qﬁ g.b72%) of
(N\&igY 2 t [ 1
Jéggéi\é?'on o? W?:Qgr b%%ﬁt %M@e ?gll\@-lég %)2§§,§139 6H).
01 Q‘S 6irtph11)27 (s, 21‘&); A&AdE, 2H01.86 (s, b, 288 ésd 2HNi BB/ (s, 3H), 4.56
1] I [ L Xju
([S;{gl ﬂr %g&?% &EJ & ('e—r%bglrz%it ur ehf‘cl)r % Eg’ﬁg)éﬁgogb'chf ég'ib NE2H).
st (df UerB. Whiz, 2L mGM@(ESﬂDtem/z(ﬂ%éMH Kps 39¢rtveld) Under

808 PR AR e Ui LR sl A EhddipCadimi iy
pﬂe?yarmtetnalaeld (189 nL). The conbi ned l\lgl—|CG3l_|cI iaﬂda\r,lvait gg
T%)e(ﬂ %\O v(ﬁ’ﬁ%%q k(gi‘yéﬁc’%%?h%% ﬁ@g’lé E)Iel ected and washed
tmamethat:yniqhedyl|dede)1mntlyyl]airt¢nyj}a}ﬂtqge (E340.20gpdb6hdhmd0in a

b SoPEe i e Sl flad Sl sdlish IR B g 4N

NACH ?erm_$ Thd-hnjxtute A@s (stirred at6@°Qfdri2,h. zuﬂ)qn & o007y, (tlokg mD(ture
v%gﬁﬁﬁed%@m L NG GrZqueol Zouttbadr 4N HAD The PhiRe vas
extradtpd withrEt@NE (X ¥ pO Indr) y THecaomitmmsd ¢rghein eikirad etaatveashad wjth
b/rine and dried over Na,SO,. Upon concentration and trituration with hot hexanes
(containing 1% methanol), the title compound 154 was obtained as a white solid
(0.185 g, 96%). mp 220 — 221 °C. 'H NMR (400 MHz, DMSO-ds): & 0.86 (s, 6H),
0.87 (s, 6H), 1.23 (s, 2H), 1.87 (s, 2H), 1.89 (s, 2H), 3.49 (s, 2H), 6.64 (d, J = 8.4 Hz,
2H), 6.90 (d, J = 8.5 Hz, 2H), 7.03 (d, J = 8.1 Hz, 2H), 7.14 (d, J = 8.1 Hz, 2H), 9.24
(s, 1H), 12.26 (s, 1H). LCMS (ESI): m/z 401 (M + Na) *, 377 (M — H) ~. Anal. Calcd
for Co5H3003 @ 1/6 H,O: C, 78.71; H, 8.01; Found: C, 78.73; H, 7.98.

Example 52 (155)

o)

HO O 0“
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4-[ 2- (Met hyl oxy) - 2- oxoet hyl ] benzoi ¢ acid (150) (1.0 g,
5.15 mmol ) was dissolved in CH2CI 2 (25 nL). Oxalyl

w@bkdosoixteo (0. 92 ni, 10.3 mmol) was added dr opWGEUS2004/024308

foll owed by addition of two drops of DMF. The reaction
mxture was stirred at roomtenperature for 2 h.

CH2Cl 2and the excess of oxall¥#® chloride were renoved
undervacuum The residue was dissolved in CH2Cl 2 (15
m) with anisole (0.74 m _,6.70 nmol). Cooled in an
ice bath, AICI3 (1.04 g, 7.73 mvol) was added in

ng)tﬂ Qfléycﬂ;hgpmlaéh’é(ﬁ H%%ﬁﬂhbh?ﬁm@fh@b@@zéleracfd @55)

T 6@ckast ounG ROREImG BISKAGHIPRPE With oot EorWPRSas, agRalic st
vk L 4rRcive Sittdglh uﬁe'*ig Qére(add¥d SfAc 'iSb\)vderT(b%ch) 'Etgf‘:ﬂﬁ"nog"%ﬁb 2

extract was washed w th saturated agueous

NaHCO3
anydreus THFA Bhar TRAIESHITedSUFRASIAN Was AAdSHd 16l (Q.3 hmb. 0.54
d@%sqﬁ%ﬁrilé g% $yPingd ‘é?RY%hbéMé AitrbgenT@fhosphéle. Maasiuct

was purified chr ofmat o on_a silica gel colum
significapt fuming q»ré:seaﬁ@gum@ l4(a§d¢9n t Bv@nifregen ety wersgaged to

&Eoﬁnﬁi)&@!éﬁﬁe %éésuﬁe ﬁ'ghé?iérlntgﬁéssgfé mcrlaEDlsé\er%"’ﬂ@u 'ddaition). The

readipn(pixtune wag h@tgﬁ at Pgﬂbux with gggn@gj ung}era rgtr@erqzatmggghere for
25 h2 AE&lutJ:nnf éy&oﬁdgtan%h& (0.%6 #1., ()Cizs gg 2:238n|$|ot¥and2rH)sthyl 4-[(4-
RO DB eRe A aA) () K46 6074 TSR THE L LD was
e(d%léa}o fhe%é&tiéh@m?tﬁré’fefﬂb\’étlrred reactlon mixture was heated at reflux

) phenyl ] car bonyl } phenyl ) acetate (151)

oX
t(m_ieoe ngrogsn s§n P1e fan hAIT be gil athgpasyempyed and g rpaction

MRERe Wak buew(sh tbrboBPé“tm” erd tha diikrdd Féerct.an mxﬂun@ vidi&itided H,0 (5
cooled to O an ice bath, Water nL) was adde

gl aligwedhy! Q"/ﬁ éq H@%lﬁ?@%% mit THe ﬂ’é‘%{‘c\nﬁfi ﬁeaé’f'ﬂ'é fm)(tgre)yvas
fﬁl@ré@-th rdR8R 3 peRrYr @eﬁl@@v&ﬁh@‘atcﬁﬁf FEDQ?@)EtOﬂ&e ThemiREdas

et hereal "extract was washed with water, brine, and

teanstaireghie A SRE2ANY funpalans tha avers were separgiad. ihe\aioanie phase
WiH &#édw“gsw Inftér@a éne R AR R8¢ a@ménﬁatea té;ltqllvé @ &ale

col um el ut ed gradi ent from hexanes _to 45%

rpdyet as ﬁeyﬁ!i%gq% m eiude @rasichwaspagialyrpusifiash By fiash 52
éﬁorﬁ@ﬂo@@gﬁ? on %Ihl:a gél'ﬂsh‘lg% CI“IQQZ MéOH @@@eﬁﬁ (10d 030 65: 5() $o give
(X*7. 89 o the-;mggre(raethyj esteg ag ap@lorlgpﬁ oil. 7Tcy§ se@tlog of_mgthil 4-
[Egoloh’e'ﬁ}yndérgﬁ h?@’rox Hen n?l)rﬁetﬁ;ubeataate%o 24 gi ﬁh TH]F (3 AL

ngé-b(&mLWqﬂqde{jLﬂ (Ng_qg-i,(ﬁ r@kwf{%}@q@e{g rgtrqgeg atmosp ere. The
et FEFBY hixGleOlR st AT e (ndel al@hﬂfg!éh}aﬂﬁ&rﬁkﬁa for 4 h,

153) To a stirred suspension of zinc powder (1.67
 Qj qﬂprma); rq:rnov]qqpar\débe fﬁgctlg\r,hguxture was allowed to stand at

overnight. The reaction mixture was partially concentrated in vacuo to remove the
THF and EtOH. To the basic aqueous solution was added 1 N HCI to pH ~1 (as
judged by litmus paper). The turbid acidic agueous mixture was transferred to a
separatory funnel with the aid of H,O and CH,CI, and the layers were separated. The
organic phase was dried (MgSO,), filtered, and the filtrate was concentrated to give
the crude product as a white solid. The crude product was purified by reverse phase
preparative HPLC using a C-18 column and a CH,CN:HO gradient (50:50 to 100:0)
with 0.05% TFA as a modifier to give 0.070 g (29% over two steps) of the title
compound 155 as a white solid. 'H NMR (400 MHz, DMSO-de): 8 1.51 (m, 8 H), 2.17
(m, 2H), 2.24 (m, 2 H), 6.66 (d, J=8.6 Hz, 2H),6.91 (d, J=84Hz,2H),7.21 (d, J
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slowy added TiCl4 (1.40 nmL, 12.72 mmol) via syringe
at room tenperature under a nitrogen atnosphere. The
woroosoir2mwas heated at reflux for 2 h. A sol ut POnUsf004/024308

met hyl {4-[ (4-hydroxyphenyl)carbonyl ] phenyl } acet at e

(152) (0.86 g, 3.18 mmol) and_ 3, 3,5, 5- tetranethyl

cycl ohexanone (1.50 g, 9.557#fml) in THF (20 nL) was
added to the m xture. The reaction m xture was heated

at reflux with stirring under a nitrogen at nosphere

% 84 Hz, 8 HY, 7 BAdd .12 810 Him 2rH ) 0 3 dsailald): dR183(se d H)o HEIAS (ES))
t he - ' i | owl
CAGTIor SERRIG $oF 149 0MNT LD FEbAE RTINS ® oo o o e

was filtered through a pad of Celite and the pad was
%sheld ﬂ'{égﬁt()% (150 M ). The filtrate was
to a separatory funnel and the |ayers were
separated. The aqueous | ayer was further extracted
vvit Et OAc (50 ml _). The conbi ned organi c phase was
wasjpied with water, brine, dried over Na2SO4, filtered,
¢ i |t rateWhs concentrated to give the crude

: oil. The crude product was purified
='¢gr;ohy on a silica gel colum eluted with a

gradi ent fkom hexanes to 20% Et CAc: hexanes to give
l'ight br oi |, which upon addi ng hexanes solidified.
The solithywes triturated with hot hexanes to afford

0.90 g (72% of 153 as a white solid np 154 - 155 OC.
1H NVR (400 MHz CDCI3): d 0.91 (s, 6H), 0.92 (s, 6H),

.
Step 1: fetsibtcvliqhexgierelibhydroipfénythdthy fockyoate (10
Fra 3atdeked/rapind-paitorped: flaskoveie added zing pe@der(0.49 g- 6g120mmol.)
{IIK% ql_raﬂgjrogz 'T%I&l(cl ? 'WL“} -_III)O%J.%F%S %E'R)engi&,\@aé Eicly addld by Singe
TiCL[(0 82yl 056, Rehinimol3 ABRT upderea Ritipgemgtmogphesae e repstion
| ' ' l &) f.
rﬁ@tﬁgw}%ﬂafgﬁ%ﬁﬁﬁ%@p I‘éﬁ@%@(@o‘ élfsé)’clg:ﬁgxe%oﬁ@ (24 L, Bl227 g,
2. 3mmotgtang restbyl dHékhydraxmbendicatiopyiftesrgate 4291(8£6 g, 0.78
. ' i Xt f. .
1% g Bofls TS gl BB X Ao B rion
mix@ire Was mepted Brreflui for dihe Thewildath wasiremoved and thereagtian
i ) e " )
0§38 00 LIS o MiRp A e s B A0S L)
followertbloye t0%ilBOR(T0mE). ( Theca@mncheq reathien mixts wesifiltaredhireugh a
it Rt YRSES T IhPEICK:. A 1irdte %ag\a%h dredtdta
pon concentrati on aﬁwd trituration wth ot ﬁexanes
geparataiyrfunmg! and thetlayenewpre separated.| Ehe oigpoigpiiasswasdeed

RSP Rl et g e e e
yellow oil. The crude product was purified by flash chromatography on silica gel with
a CH,Cl,:MeOH gradient (100:0 to 95:5) to give 0.176 g (70%) of compound 156 as a
white solid. '"H NMR (400 MHz, DMSO-ds): § 1.53 (m, 6 H), 2.10 (m, 2 H), 2.17 (m, 2
H), 3.80 (s, 3H),6.66 (d, J=8.3Hz,2H),6.84 (d, J=82Hz,2H),7.17 (d, J= 8.1
Hz, 2 H), 7.86 (d, J = 7.8 Hz, 2 H), 9.34 (s, 1 H).

Step 2: 4-[Cyclohexylidene(4-hydroxyphenyl)methyl]benzoic acid (157)

To a solution of methyl 4-[cyclohexylidene(4-hydroxyphenyl)methyllbenzoate (156)
(0.175 g, 0.54 mmoL) in THF (3 mL) and EtOH (3 mL) was added 1 N NaOH (6 mL)
at RT. The reaction mixture was heated between 85 — 90 °C under a nitrogen

atmosphere for 2 h. The oil bath was removed and the reaction mixture was allowed
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0.87 (S 6H), 1.23 (s, 2H), 1.87 (s, 2H), 1.89 (s, 2H)
3.49 (s, 2H), 6.64 (d, J = 8.4 Hz, 2H), 6.90 (d, J =
wW@2®s5mp22@H), 7.03 (d, J = 8.1 Hz, 2H), 7.14 (BCT/US2004/024308

8.1 Hz, 2H), 9.24 (s, 1H), 12.26 (s, 1H). LCVs (ESI):

mz 401 (M+ Na) +, 377 (M- H . Anal. Calcd for

C25H308  1/6 H2O C, 78.711% 8.01; Found: C, 78.73;

H, 7.98. Exanple 52 (155)Step 1:

4-[ Cycl oheptyl i dene(4- hydroxyphenyl ) met hyl ] benzoj c

taepe t¢ RI5)Thedgeqction Rrixtkeva 'B&Oﬂé@fﬁ@teq Byrcy G TEReYe

tHé THFaNnG @‘thX THRHAER SR Ueo SR aRRIré wagfdnute@wth I-QOCberVtﬁe 9H

nitrogen inlets, were added zinc

wascadjustechie ~Ar(Rg #dged bYI“F“(SlQ?pﬁQ)W'PthNtH@( JPP@F i aciueous
MivRRERES BRrades) WitHEA .l & %) ('ﬂwe%lrgé?ﬂc eltrads @ereZofbined, dried

via s r|n e at RT under a nitro

(W%bﬁmred gnddhe fiftr tegwr\s ?Qf‘&ﬁ?‘f?tﬁﬁ’rf%@V%MQ%dg RAPIY
h?oﬂn@qlg'i 5e3 thw%oru twpugm (400 RirE, BRSO 45EH 1193 (m, 6 ), 2.11

ossi bl e transi ent gressure I NCr eas

(uBHG 17 Gna2 B0k 67 Gy 8z, 345.0 85 (e BELHGED. 715 (d,
J“@Qtﬁzdﬁﬂl), ’f.?ft kd“fl N\BtsszStz'H)fg R (4INAgy, 12, 8H'(Brf ASNLRMS (ESI):
at nosphere ol ution of cycl ohept anone
ni2.308 (Wi HP~.25 g, 2.23 nnDL) and nmet hyl 4-[(4-

hydr oxyphenyl') carbonyl | benzoate (24) (0.19 g, 0.74
nmmoL) in THF (15 nmL) was added to the reaction
Example 4 (198 stirred reaction nmxture was heated at
reflux under a nitrogen atnosphere for 2 h. The oi

bat h was renoved and the reaction m xture was all owed
to@ool at RT. To the stirred reaction nxiture was
drol | oned by 10% aqueous K2CC3 (5 nl).
HRe o ction mxture was filtered through a
pad testh the aid of H20O and Et OAc. The
filtrate was transferred to a separatory funnel and

to give \ crude product as a yellow liquid. The
crude product was partially purified by flash
chromat ography on silica gel using a CH2Cl 2: MeCH

151 P28 B2 e b b TS
T4 Byiecléfound bottomed flask was added zinc powder (O 40 g, 6.12 mmoL)
N LR R St
TNeX0.68 mt, D.55tg, D mnibe) aeRT uhdergemitrageroatplospleere. THe reaction
58 PR B S RF  YEheE P SatEL s on o
raettiylt41§£4h9@okypbnnmoamungl]tvmoaﬂel(we(ﬁ. 198 gs 0@BanmbL)Fand
regt:q ?%ﬁ @Oﬂe%rf\;%t @w_bﬂaéwérg)ugﬁglﬁg%ﬂ)alﬁg reaction mixture
was heated at reflux under a nitrogen atmosphere to 2 h. The oil bath was removed
and the reaction mixture was allowed to cool at RT. To the reaction mixture was
added H,0 (5 mL) followed by 10% K,COj; (5 mL). The reaction mixture was filtered
through a pad of Celite with the aid of H,O and EtOAc. The filtrate was transferred to
a separatory funnel and the layers were separated. The organic phase was dried
(MgS0,), filtered, and the filtrate was concentrated to give a yellow oil. The crude
product was purified by flash chromatography on silica gel with a CH,Cl,:MeOH
gradient (100:0 to 95:5) to give 0.159 g (60%) of compound 158 as an oil. 'H NMR
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THF and EtOH. To the basic aqueous sol uti on was added
1 NHCO to pH ~1 (as judged by litmus paper). The

WO oobio22€i di ¢ aqueous m xture was transferredpdDUS2004/024308
separatory funnel with the aid of H20O and CH2Cl 2 and
the | ayers were separated. The organi c phase was dried
(MSO4), filtered, and the fll®trate was concentrat ed
to give the crude product as a white solid. The crude

product was purified by reverse g@t?ase greparatlve HPLC
(489 MiHza DIISB-deod 11136 -ahB4 emCBHBIGNE - o EHiZet (7, 201)58-20dm, 2

D 0e 4 M o730y T B, 2R () 103 Bl 21, P70 = 8.1

over mpound 5 as
Whi2 i), 87i(d. J?LBI1NNR2(HD@30H§ 1BMSOCf6) d 1.51 (m 8

§4LE022 4%(E¥§ﬁk)8?yl@ane(§ @%ﬂp}%@)mﬁhfﬁ:e&%-&m M Hz,

F9 methyB4-[qydloogtylidege - I&wrom)hﬁnyl)me:d"jyl]pgnZO.@teA)lS_B)l(@ (G 0 45

An@bw%ﬁ% gﬁg%ﬁ E(Oﬁ31rﬁgmowgﬁzﬂy 143%a6M (6 ). The

sfirfedyeactine Ryxtugawvas hﬁﬂ%b%p‘h é yl QPné‘{ lmﬂel B ®&ROgen atmosphere
bl2%) The 8 o b%?ﬂﬁ%(r%%d'vg&' BAa Y leQBRM dmxe@ weL ﬁov@étd@%m at

Zl nC po 12 mmolL) an rous TH

RT._Yhe Teactioremixtire e parkialie aancsntraled i V@ﬁMO;ﬁo seImeve tb9 THF and

étHH NESthe! st a(qgeﬁu’s rmxtur Qas2dbed Gafdr "RA-bHF 1T l?] W&Jﬁutlon
ni't rogen at nosphere Re reacti on nixtufe was heated

\&@5 ?@Iﬂﬂ;t@d( taf ot (aECW ding t@ dﬂmlel rapenfwithytNdi{dx dhe geid{craquaous

rmxtugg wag gxﬂactg%%tmtlz FTI'&@M an|c extracts w(e:(‘)e %%m%med dried

roxyphenyl) car ony ben oate
((D/Igm)mgr)ed; andiihgfilirate wag ppngentratey lwa@,ct@dq giyettlee emde

) e?ﬁg o Qﬁ% ?t@%ﬁ'@djgﬁ?ﬂ% Pﬁr‘g\‘f;e?:q@r}eg@r& Hﬁé‘se‘c’}?rgpé}‘éﬁ\;eeﬂP@C using a

e Ol renove

E-d8colummn witha @Jecwaézqagnaemu(sp&%@am@o WitiT 0.05% Tha as a
%@%a t? Ve qéw 1% ﬁﬁgodﬂ?% L vnitk sofic! HONRIR (R0 %S
quenc

reacti on m xtue was
IDMISQedféoB 1.88 o UG can feld), 4160Ga1, i2tHH, Ai1BKm; Adl)az.a1 on, 241 6.68

n a.t s r -
@e ara Q PZnne a‘r{d ‘gel %%’?nggd;‘ejeg%q g'rza? H&,j.t?_?]éd,J
&ng-lznl2¢1)p9139(as vied), d2.8éds, (ﬂ\@XS(Mja,I Galed for 6@Isz@tht A& 54; H,

Lt n ated to give the crude product as
gh%/'er:? @\(g‘al%a%?h@egﬁzde product was purified by flash
Exaropte(a51a@hy on silica gel with a CH2Cl 2: MeOH
gradient (100:0 to 95:5) to give 0.176 g (70% of
conmpound 156 as a white solid. 1H NWVR (400 MHz,

Qd6) d 1.53(m 6H, 2210 (m 2 H, 2.17 (m 2
, 3 Hoyb 66 (d, J =8.3 Hz, 2 H), 6.84 (d,

J 7 7.17 (d, J =8.1 H, 2 H, 7.86 (d,
J = 7. , 9.34 (s, 1 FD St ep 2:
4-[ Cycl ohefyl i dene( 4- hydr oxyphenyl ) net hyl ] benzoi ¢ acid
(157)

H,C CH,

H,C CH,

Step 1: 4-[[4-(1,3-Oxazol-2-yl)phenyl](3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol (160)

To a stirred suspension of 4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyllbenzoic acid (26) (0.373 g, 1.02 mmoL) in CH,Cl,
(10 mL) was added dropwise via syringe oxalyl chloride (0.15 mL, 0.218 g, 1.72



10

15

20

25

30

To a solution of nethyl
4-[ cycl ohexyl i dene( 4- hydr oxyphenyl ) net hyl ] benzoat e
w@ 1@8p120200 175 g, 0.54 mmolL) in THF (3 nL) and Bt1ES1084/024308
nm.) was added 1 N NaOH (6 nL) at RT. The reaction
m xture was heated between 85 - 90 OC under a nitrogen
at mosphere for 2 h. The oil1¥hth was renmpved and the
reaction m xture was allowedto cool to RT. The
reaction mixture was partially concentrated in vacug

nirgol)dattowedi by DME4 drapsiEetdrT undes agitssgen:imesriere Bubhiiag
owagrééf 'dan%dmbh kvt DRAR. mrkaﬁerawnm@sa@Hﬁz e rhg) Wds ddfed

I'i't mus paper) with aci d
aaq @eﬂ)@@c ndnixiuse was stisced acREdndgraniregan azmegp')ere foriQe5 h.
T‘%Qé&itl%n ‘?ﬁﬁtﬁﬂﬁk& ¥R RB® irnRfuo Ahd Qﬂuéd@/ﬁ%"ﬁdded to the

Itered, and the filtrate was concentrat ed gi v
r@sn@ue@ Bwrtolyes was remnovaskp yace togvethe &rqmuat%ﬂ' %crfld& Toithe
cNM@ M&IM& wﬂ%e@%trarﬁetﬂiyléﬁe édﬁon@ (LH}nL "?P]CbS((UBS% 2.75

rgme;l_)garg 1|t|;1 253- p:lpzolg (qgeq epL 9027 g 1 12|£r1m9L)|_ﬂ' e stirged r@actlon

r|4|xture8w§s ﬁgétgd bl)/ern%ht?’gt 149, °C]unH}er a hitro§én éf?ﬁosgherla) TheR\Bath
ESI): 7 (M- H). anpl e 54 (159) _rp
vmgtrﬁgppved and the reaction m|xture was allowed to cool at RT. The crude

rém{tlﬁgf %lthGﬁat \Méé Q@d’ﬁ@é o EW @f@}ﬁf&ﬂﬁﬂﬁﬂ\ bi‘@fﬂ@ﬂtlb%%@aﬁ&was

-neck round-bottoned fl ask was added zinc
Pﬁﬁiﬁﬂ)é purcf@dzgy f@Sh Ghr:PE‘aﬁ?ﬁSEBhWQﬂ ff'ldﬁﬁeﬂf' Wh éWE??ﬁEtOﬁQFgrad'e”t
(éé@o fe 5() so>Tte gWéGO @fz %bﬁﬂewﬁlﬁl@%&kt #6158 vEbowd yelldWdnd The

"ﬁpw.edzg@qipoawaﬁ@sﬂf@deby reNarse éae%q Rfﬁ%WStY%'F'BL%é’é'”H@a@ d8

catulnhférl.w cmCNZHZb gradich\ #5226 36 1 0@0) Witk 06% TS ad e Gesdifer to
sol uti on of

aine Q- Q%gé%)(s»fm?@?wmméﬁ?npﬁmtsa%d ( ;!WVtF’o@Q@é%Z
%émld 87E|§d %6% 99@ %fm”fﬁ 269s,31H51.88 @62 FWDIL.I)s {sh2 ),

reaction mxture was heat ed

f/I BS ad )eﬁ &% {d, dgeths hznd sPnere(d o 288 HzrRdd)of B4 (s, 1
t t
@gv.ggg@%af eggs_rf%omtﬂgﬁan@ 1 AR08, THft HRMYESIPELIRYRS

€ reaction m xture was added H20
QoEHaNG,: 1388 2R E dMpy HL 0 0F *ndiB888.2288.) . The reacti on
m xture was filtered through a pad of Celite with the
aid of HO and Et OAc. The filtrate was transferred to
funnel and the | ayers were separated. The
organi c phase was dried (MySO4), filtered, and the
filtrate was concentrated to give a yellow oil. The

duct was purified by flash chronmatography on

BN cang COP: MeOH gradi ent (100:0 to 95:5)

to @i ve O. i of conpound 158 as an oil. 1H

NVRP400 NAONK ):d 1.36 - 1.54 (m 8 H), 1.59

(m 2 H, 2 , 2.20 (m 2 H), 3.80 (s, 3 H,

6.67 (d, 2 H, 6.93 (d, J =8.3 Hz, 2 H),
) 3

Step 1: 4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-3-
biphenylcarboxamide (161)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol (14) (85% pure - contains 15% 3,3,5,5-
tetramethylcyclohexanone) (0.10 g, 0.21 mmoL), benzamide 3-boronic acid (0.095 g,
0.58 mmol), tetrakis(triphenylphosphine)palladium (0) (0.025 g, 0.022 mmolL), 2 M
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Hz, 2 H, 7.87 (d, J =81 Hz, 2 H, 9.30 (s, 1 H.
Step 2:
wa@20089ch2omct yl i dene( 4- hydr oxyphenyl ) met hyl | beneotr/vsmo4/624308
(159) To nethyl
4-[ cycl ooctyl i dene(4- hydr ox%/gé)henyl ) met hyl ] benzoat e
(158) (0.159 g, 0.45 mmol) s added THF (3 ni) and
EtOH (3 ni) followed by 1 N NaOH (6 m ). The stirred
reacti on m xture was ed between 0 OC under a

Na:GRoFenlanbetbrene gfysel dz“ﬁthyw@erdﬁ Im'-BatT He wHgeq eqstia
nﬁﬁ&etv&b% Heftel 4t PEUX UHAEF & nitRgeRbinfddBHerleGoL DA Tﬂé offbath was

e reaction m Xture was artlally concentrated in
rerved ang thereggtion rﬁ@turﬂwaaﬁamﬁ@q cophatifhe Hhpreactigumbliye

was &H.h@néfmmé&eq oah& széneTﬁéloﬁqantdwaQQWag séséﬁétédon

JUSte accor In

WREG WilTHO &&lpw% by e isieroxer MeS e ditres and e fwattquas
c%ﬂrgteﬁ 4o dive tﬁ@'@u@é PrRALEt 4 8RR bfowEsiE RRIGLASEroduct was

dried (MgSH4), filtered, and the filtrate was
pRGAbRITiad by ﬂash Wematoe@p@w@ sflica ogl wilea &*b@laMeO"rﬁ@d'ent

(TOHP® I DAY Give BT 4R} 61 |fn|p@|‘$ &MdJ&V*Pﬁé ﬁn;ﬁ]?é%ﬁbduct was punfled
preparative HPLC USIﬁE% C-18 colu

o [ Sa ARG OTerB atie HBR.CyTg & FLUCHBwOTIRdigR: GOs0up fPED)

0 |
witR ow(svmﬁﬁ/agfé %ﬁéﬁ’% g% mmpg(g@ /) of @oh‘\ﬁbﬁrﬁi 8_19% agth wﬂn'té
Q. bl R (300 MHemPMBO: 9089 (5,42 11 526 @, 8. (03 G, 1.
6?7%%: 8% rE% 2 ﬁ) %5((@ J3 1 83 ﬁz5z ﬂg’? 2@y 7822|?1z(£iH) J7 39 (br

sH H), 1725(13(1 437 71H4—|)1 )Aﬁ@s (dGéF @d‘ |f|6r2 ki @4@3 2 8 06 (brs, 1
7 a +

W858t T 87 6 I RS B Pl GBI 5 +
".AFpyng: 440.26Q%azol - 2- yl ) phenyl ] (3, 3, 5, 5-
t et ramet hyl cycl ohexyl i dene) net hyl ] phenol (160) To a
stirred suspension of 4-[(4-hydroxyphenyl) (3, 3,5, 5-
tetranet hyl cycl ohexyl i dene) met hyl ] benzoi c acid (26)
(0.373 g, 1.02 molL) in CH2Cl 2 (10 nL) was added
dropwi se via syringe oxalyl chloride (0.15 ni, 0.218
g, 1.72mmoL) followed by DM (4 drops) at RT under a
EQ%H@QQ?ﬁgﬁ&gDSDhere- Bubbl i ng occurred upon addition

. r several mnutes, CH2CI2 (10 m ) was
added and the reaction mixture was stirred at RT under
a\ni trogen atnosphere for 0.5 h.

Step1: 4-[[4-(5-Pyrimidinyl)phenyl](3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol (162)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol (14) (85% pure - contains 15% 3,3,5,5-
tetramethylcyclohexanone) (0.116 g, 0.25 mmoL), pyrimidine-5-boronic acid (0.103 g,
0.83 mmol.), tetrakis(triphenylphosphine)palladium (0) (0.025 g, 0.022 mmoL), 2 M
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The reaction m xture was concentrated in vacuo and
tol uene was added to the residue. The tol uene was

WO eowewext2o n vacuo to give the crude aci d chl orPdEUSI04/024308
the crude acid chloride was added tetranethyl ene
sulfone (3 nmL), K2CA3 (0. 382qz,O 2.75 nmmolL) and
1H1,2,3-triazole (O. 065 ni! 077 g, 1.12 mmolL). The
stirred reaction m xture was heat ed overni ght at 140

OC under a nitrogen atnos re. oiI at h S .

Ny b ane By DR MBI RGBS Bl | ThASITES reasten

nﬁitun%TwasTﬁk%t(Sd HOBfIedtder amitFageh lafrﬁoém:%reaiprISGﬂ THe @nvath was
qqprecolurm and . the title c& oundﬁg? Rartlcaﬁl) \ﬁ_l

r?mev 29l the rqactiammMpRyre RSRIPYR ;rfr’p el 8 Rf c dhg&ee bdure

vJé%’fu%ﬁ@@rrE& (e sQ;Ba?ﬁﬂo&nﬁJn(\él%d Pattitiohéd b&vet® I-Qd)\a(ﬁd ®&t0A2. The
of the inpure

t as a viscous yellow o]
orgwm@qﬁﬁmé@pmge 4R the éauwsrpi‘em% &4 with ElSac.

%?d nid éMtRctdRldre @6mamea &Ereba)v@DNrgm46fnl@réij ohiB (B fittP4te was
ent 75:25 to 5% TF

oSt taaiaio ey BV A ey s el plfed by
fléél*n bh"rom!atd M\dﬂy(o%@ﬂwzzl withVBRekdres:ElORc Gradient (00D to 90:10) to

gye,.t,yel qu p%uctj Thed uq_qurg%uqquasgugéed(ley }%erseg)%gsq_h
ativé.-HPLJ With d C=18 calufrla.and aHH,CN:B40 geadidnt k¥5: 2F1BR0: 0)

vflih%?@%‘\ &4 wadlf%r tO@@&éi@ Mép%mfgmﬁo@ 1@552 4 white

EﬁantiHN 4@6&&& Em;mi 4916192 HRG. B @p2 ), 1.93 (s, 4 H),
drox e 5tetrameth cl ohexyli de
o ot s e I B ear%k‘anzawa%@) Vg gHz s, 772, 4
499% b@tt@m& fz'rf)851w£e| ﬁﬂ@ez@ (s, 1 H). HRMS (ESI) Calcd for
;3'5( -brorm heny é§<
G wm%@ﬁ?ﬁé?‘é(%ﬁ M |Fd>élﬁ6)39e9t?rﬂ;3|7] phenol (14) (85%

pure - contains 15% 3, 3,5, 5- tetranethyl cycl ohexanone)
(0.10 g, 0.21 nmolL), benzam de 3-boronic acid (0.095
g, 0.58 molL), tetrakis(triphenyl phosphine)pal |l adi um
(0) (0.025 g, 0.022 mMmmolL), 2 MNa2C3 (3 nml _), and
Egga&yd[@gg(mgcol di nrethyl ether (5 m _). The stirred
reactron m xture was heated at reflux under a nitrogen
at nosphere for 3 h. The oil bath was renoved and the
rgactgon mxture was allowed to cool at RT. The

a8fj en_nixture was partitioned between H20 and
'b&z he organic phSEe was separated, washed with

H20 f v ~~dried over \ySHA, filtered, and
the filtra gentrated to give the crude
product as a“dajk Bfown oil. The crude product was

H,C CH,

H,C CH,

Step 1: 4-[[4'-(Methylsulfonyl)-4-biphenylyl}(3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol (163)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl}phenol (14) (85% pure - contains 15% 3,3,5,5-
tetramethylcyclohexanone) (0.117 g, 0.25 mmol.), 4-
(methanesulphonyl)benzeneboronic acid (0.165 g, 0.82 mmoL.),
tetrakis(triphenylphosphine)patladium (0) (0.026 g, 0.023 mmoL), 2 M Na,CO; (3
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partially purified by flash chromatography on silica
gel with a CH2Cl 2: MeOH gradient (100:0 to 98:2) to

w@roe/o22004 g of i npure product. The inpure predoUs2008624308

purified by reverse phase preparative HPLC using a

CH3CN: H2O gradi ent (50:50 to 100:0) with 0.05% TFA as
a nodifier to give 0.024 ¢ E%% of conpound 161 as a
white solid. 1H NVR (400 MHz, DMSO-Cf6): d 0.89 (s, 12

H, 1.26 (s. 2 H, 1.93 (s, 4 H. 6.67 (d, J = 8.4 He,
ml)gnd ethgigne glycy dimethyl ether'(8 mip). The Qtfr?%reagtlon rgixure was
h%a@d a(t Fefﬁ& uﬁ'\Bér §n|tr$géﬂ atn?osﬁﬂer(etfor 315 f. Thé ditbathlwad removed

apd p.I)\e r@ctlgﬁ @Q(turg wap. allgwggﬂo&ool at FE{ TIP_P;%CFMXH@

tnfa%feﬁlge 4 'é@aral%ﬂyo‘iuaﬁ&(énﬁ Mattitiohed betveE R B,04Ha.E2684. The
Exanpl e epi

OAQE[F[quiqfﬁ.eWQﬁ t‘fﬁpa\'a‘t@ﬂ 7%@%9]1?@@@% was extracted with EtOAc.

TrRidrgame Bxttaeysiveraasimbirdangndmedvey Mgﬁ@nﬁl{erédl Crh) t@fllﬁate was
round- bottoned fl ask were added 4 gr onophen g &ﬁ
coneeniralqc VARt 1RGSR PENELG! | ey vqtm%e%'r' q by jlash
o{(ﬁ?%t@@“t'aﬁ off Qmé@gél%sﬂaé% ﬁ’exanés EtOAc gradlent (100:0 to 75:25) to
et rane

h T
Gipr 0 B30 R 6) S sPBIonaASHat 8 wids sgid. HEIMRGD] Mz DMSO-
Gﬁ%foaé@s &( ﬁi)z H?hﬁm’ C@phw@ nah)l @@qu:( ﬂ 6(dY. @25 =®.5 Hz, 2

ene

5 QBB S B oy 25 (e B He it v e o B ez ), 791
(Waf %@ﬂfdz A, 7r®‘<lduz< =Wylag, @legtz"goeen H3! RS &) E8id for

The ol | was renoved and the reaction

anli:taQB% %s'zﬁpl(mld)tcf%@dl 4%x2%B. The reaction
m xture was transferred to a separatory funnel and
partitioned between H20 and Et CAc. The organi ¢ phase
was separated and the aqueous phase was extracted with
Et OAc. The organic extracts were conbi ned, dried over
MpSO4, filtered, and the filtrate was concentrated in
vacuo to give a brown oil. The crude product was

mhbiglso)q1é44r i fied by flash chromatography on silica
%—%WMexanes Et OAc gradient (100:0 to 90:10) to
give the inpure product. The inpure product was
reverse phase preparative HPLC with a C 18
N CHSCN H20 gradient (75:25 to 100:0) with
okt OHgi ve 0.045 g (45% of
[ solid. 1H NMR (400 MHz,
b2-H), 1.26 (s, 2 H), 1.93 (s, 4
6. 67 (d, J=8lb Hz, 2 H, 6.95 (d, J = 8.4 Hz, 2
}—%%2 H17.72 (d, J = 8.3 Hz, 2

7.26 (d, EC: ‘
9.11 ! , 1 H, 9.29 (s, 1 H. HRVB
) Calcz(jsféb ‘ e K s K

col um af
B005% . TEA

n- - -

(E

Step 1: (2E)-3-{4'-[(4-Hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]-3-biphenylyl}-2-propenoic acid (164)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]lphenol (14) (85% pure - contains 15% 3,3,5,5-
tetramethylcyclohexanone) (0.117 g, 0.25 mmol), 3-(2-carboxyvinyl)benzeneboronic
acid (0.117 g, 0.61 mmoL), tetrakis(triphenylphosphine)palladium (0) (0.026 g, 0.022
mmolL), 2 M Na,COs (3 mL), and ethylene glycol dimethyl ether (8 mL). The stirred
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C27H3I N2G 399.2436 (M + H) +. Found: 399.2437.
Exanpl e 58 (163) Step 1:
wa@2q0pA1226dvet hyl sul f onyl ) - 4- bi phenyl yl ] (3, 3, 5, 5PCT/US2004/024308
t et ramet hyl cycl ohexyl i dene) net hyl ] phenol (163) To a
round- bottonmed fl ask were-added
4-[ (4- bronmophenyl ) (3, 3,5, 5- 24
t et ramet hyl cycl ohexyl i dene) et hyl ] phenol (14) (85%
- 0
r%qytugn W)&gr%tvgésg%m%ef?’%sunder; nhrro%gﬁ taPrXcLsC geoore :)%( ﬁ”or’r‘\ oil

béﬂﬁhi@@ﬁ@b@hﬁ@ﬁé@ﬁ&mmh@www alswell to@odlcd R, 0. 82

TRl AR S BBk Wi S g pneen

HIDY4Hal EtdiAGE tThE lorginitehak8 w%§)apar’étea diied (MyBQ gaterednand the

m xture was heated at ref] ux u njtro
el bt e ersiod revapuos ang o Qg he Gaesiiitas puiasdy
ré\Rasd pl@?,efﬁrédaﬂétﬁlemcabh a\g:ds telusaatithad CRICN:He gradlent

(525l T shatl e T per ol sty M EE B epfgmpound

16&%%%@@&%{1@8%% @toedmaﬂd)mse A SBS (P2 $H, V2B (s, 2
tracted w organtc extracts

a8 fod HMB 3T ol bl H B d el Barke. A0, Biobidal 585

H¥aS HHONoed, et 89 Hzﬂzmcmst(mg:lmem PHYWED(rh, 5ﬁha 95 (s, 1
crude roduct ws urlfle by flash _chronat ograp
i 928 40N, ARG, Harigsl BasSIou abihOne Oy G, &1 58; H,

7\/\# @unﬁ%%f’@@ﬁ% g (53% of compound 163 as a
solrd. "1H NVR (400 WHz, DVBOCf 6): d 0.89 (s, 12
1

26 (s, 2 H), 1.93 (s, 4 H), 3.23 (s, 3 H, 6.67
(d, J=85H, 2H, 6.95(d, J =8.4H, 2H, 7.25
(d, J =8.2H, 2 H, 7.67 (d, J =83H, 2H17091
(d, J =8.6Hz, 2 H, 7.95(d, J =8.6 H, 2 H, 9.29
(s, 1 H. HRVB (ESI) Calcd for C30H33CBS: 473.2150 (M

H) . Found: 473.2168. Exanple 59 (164) OHIIOH 3 C
L\CH 3 CH3 Step 1: (2)-3-{4"-[(4-Hydroxyphenyl) (3,
6

Step 1: 4-[[4-(3-Pyridinyl)phenyl](3,3,5,5-
tetramethylcyclohexylidene)methyl]phenol trifluoroacetate (165)

To a round-bottomed flask were added 4-[(4-bromophenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]lphenol (14) (85% pure - contains 15% 3,3,5,5-
tetramethylcyclohexanone) (0.10 g, 0.21 mmoL), pyridine-3-boronic acid (0.077 g,
0.63 mmolL), tetrakis(triphenylphosphine)paltadium (0) (0.028 g, 0.024 mmoL), 2 M
Na,COj; (3 mL), and ethylene glycol dimethyl ether (8 mL). The stirred reaction
mixture was heated at reflux under a nitrogen atmosphere for 3 h. The oil bath was
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t et ramet hyl cycl ohexyl i dene) net hyl | - 3- bi phenyl yl }-2-pro

penoic acid (164) To a round-bottoned flask were added
wda2qo§a1eonophenyl ) (3, 3, 5, 5- PCT/US2004/024308

t et ramet hyl cycl ohexyl i dene) net hyl ] phenol (14) (85%

pure - contains 15% 3, 3,5, 5-_tetranethyl cycl ohexanone)

(0.117 g, 0.25 mmolL), 3-(2-&& boxyvi nyl)benzeneboronic

acid (0.117 g, 0.61 mmol),

tetrakis(triphenyl phosphi neR pal | adi um (0) go 026

rerng\zezi andohy reaztion ritaegvasHliewed taeepl gt RV d ergacye@mlxture

W&{qgﬁébre &sgeé?‘%?mmnaa IaSahtitioREd S&%bﬁ@izﬁ'dhhtﬁtéAc The

eate at ux unaer a nltro en atngﬁ&)ere
organithehase (wassenaraies, wagbrbwith bine; Hée<ﬂ ayritM mf'btfere# eand the

fitfie W%ée ?(‘r!}?%nfrgtee @laco t&rve%o@ﬁ-%?édg@rbllmmb hRieWt8duct was

trans to a sep arator& unnel and artltloned
pyefiggelnremerse phasepreparative HPEE et %Cpﬂ@a@@%énd a CH,CN:H,0

FEREBE50 00@% Usg93% TiFA é% RIddifieNd Mhﬁo b gr(am) of

was concentr at In vacuo to give an oil. he crude

compaured 165185 a pffwhite splid. r & NMERL4p0 Mz, Pl'\/é?%lda)t P OS8HPL2 H),

A PA I TS 6 SARINRE S (g b7

(035908 301z, BB &AM 6 +)a 611001 Bz, @ RoBi24.(brich RO Hz,
r&)“ggog/ﬁf RO ?F@é g(%ﬁ?ﬁ)(%%@'zsml H. ?@u\ﬁ§ éEF?I g)alcd for

Gaaraazmc}@%zwﬂ (M@, H;b)s* (Round: 3982484, 2 H), 7 20 (d J

8.2 H, 2 H, 7.46 (t, J =7.7 Hz, 1 H, 7.65 (m 5
FD, 7.95 (s, 1 H, 9.27 (s, 1 H, 12.39 (br s, 1 H).
Anal . Calcd for C32H34083 O S H2O C, 81.58; H, 7.38.
Found: C, 81.62; H, 7.33. Exanple 60 (165) CF3CO2H
H3G LcH 3 Step 1: 4-[[4-(3-Pyridinyl)phenyl](3,3,5,5-
t et ranet hyl cycl ohexyl i dene) net hyl ] pheno
trifluoroacetate (165) To a round-bottoned flask were
added 4-[ (4-bronmophenyl) (3, 3,5, 5-

ycl ohexyl i dene) net hyl ] phenol (14) (85%

pure - contains 15% 3, 3,5, 5- tetranethyl cycl ohexanone)
(0.10 g, 0.21 mmoLp, pyridine-3-boronic acid (0.077 g,
63 nnDL) t et rakils(tri phenyl phosphi ne) pal | adi um (0)
. & O3 Afo[PH 2 M Na2CO3 (3 m_), and
et hyl eme ¢ ol dinmethyl ether (8 ml ). The stirred
react|0n|n1xture was heated at reflux under a nitrogen
atmosphere for 3 h. The oil bath wasrenoved and the
I xture was allowed to cool at RT. The

funnel and partitioned between H20 and Et OAc. The

Step 1: 4-[3-(Methyloxy)-3-oxopropyl]benzoic acid (166)

To a suspension of 3-(4-carboxyphenyl)propionic acid (2.0 g, 10.1 mmol) in methanol
(20 mL) was added thionyl chloride (38 uL, 0.50 mmol). The reaction mixture was
stirred at room temperature for 16 h, and a clear solution was obtained. The solvent
was removed under reduced pressure. The residue was taken up in ether (100 mL),
washed with saturated aqueous NaHCO; (2 x 50 mL) and water (50 mL). The
combined NaHCQ; and water extract was acidified with concentrated HCI in an ice
bath. The precipitated white solid was collected, washed with water and dried to yield
1.76 g (84%) of compound 166 as off-white solid. The material was used without
further purification. mp 146 — 148 °C. 'H NMR (400 MHz, CDCls):  2.66 (t, J= 7.7
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organi c phase was separated, washed with brine, dried
over MgSA, filtered, and the filtrate was

w@eonseme@t ed in vacuo to give a brown-orange pi1/USIN€024308
crude product was purified by reverse phase
preparative HPLC with a C 18 colum and a CH3CN:. H20
gradi ent (50:50 to 100:0) ud?hg 0.05% TFA as a
nodi fier to give 0.018 g (17% of corrpound 165 as an
off-white solid. 1H NI\/R_$4OO VHz, 6'?
Haz 2HL8.08 (t =74 Kz 2H). 3§ (s;.sgw(%o(dzw 8.3 ze?HwosJ(d—J-

& et 0. 1o syt doo iy By 4 g W 725 (3 ) -
Stpp 28 Methyl 3r(4¢{[4- onethslqmmenylleqrboeylamrwl)n!onarmaée H£7)

0, o 08 . OB e

G9L1:128 mL) Fuxatyl Icblogde (786 met 8,61 mmol) was added dropwise, followed
§l daditolRE tWd @)&é‘)’ E)I?’Dﬁﬁeo H*h‘é%%&u%ﬁ reRlf P& ern(eljaﬁ}oc;(@ o

uspension o car boxyphenyl ) propionic acid
tgmpeidture fiord . Methymawdrmde(amo the pxcras obekabd chinridgyere
8 o%a gﬁdeﬁﬁcmm The gg dt”g%)s d.sEB@ga %@éh'zé’l”g%‘ rfsbtw.ﬁ] Yasole
(é @5Ll'l'||l- &rﬁw\mmobbtcaole@dn amh@ kath VG (MAE or &RBVertolweae added in

e I
TSy T iR 560 1C4F S8R a8 SinatP el o fferapyre
fot) .5 dun Blowet dmto (1EN)H¢IL]25 mhewithoick, themlmm @ﬂl@ctﬂdtv_dth
0
GRS 8 BT (ol @ B Wk BRsld whf sl
aspebesiINaHCD; ainer dréaudover NagS@.0 ﬂI}ered chntl. tAG firatetnsy of
6 f I
ROt iRt i e Bredf ordbuch s BRI cnlfifaidafebny
qrid Biliddge! calb@inBluted with G@xdnes: EIOACKB THa 5:12 1) give 08D ( (63%) of
Byt gorgyng 107 as tghdn-iBe wilg sorf R N Bz Gy g2 08
& H 7?’ HZZQFI) (END3 (tH = 7.7 e 2H); 3.68(d)BH), 3.89 (s, 3H), 6.96 (d, J=8.8
4 L} l,) p
agh) 1% & O ) Pl ol Mt oy Gl 8 o
[(olVE:] (BSI)4n&(29m"(M ) HWvas dissolved in CH2CI2 (25 nl).
al,yl | .Qrj 0.86 .61 I s add
ﬁésaYMNL,eiFv'%I‘I-’IZ@adw@haﬁw‘%a%%ﬂ%"ﬁﬁwgas?gﬁsm—s)
ﬁI’ h&xtmeaifmmwl BT(xt{W(memewpheng]i:aaionymmenyh)prpparmm €167)
Vet hy nd t excess of | 0x I

ORfost 1 HEPl P RIDED b od B e S ERPEe T p@ Rt teo mb

fat $ seindakkr ¢bo¢3d2t6I02°d ihanrteg batht h\{]am Q glln&)(m(z?sggidﬁu sl;)wlzyé and
n | c (0. ;

Bl S TRt M R R RS SOTIL). TR o bR etle Bt yact was
dshed Qithfviter3 bfind) .anti l6i8d 8VerNBE0RL CoacuntiaGop§avd ligh€brown
oil, which was purified by chromatography on a silica gel column eluted with a
gradient from hexanes to 45% EtOAc:hexanes to afford 0.41 g (96%) of the title
compound 168 as colorless oil. '"H NMR (400 MHz, CDCl3): § 2.68 (t, J = 7.7 Hz,
2H), 3.03 (t, J = 7.7 Hz, 2H), 3.68 (s, 3H), 5.44 (s, 1H), 6.89 (d, J = 8.7 Hz, 2H), 7.30
(d, J=8.1 Hz, 2H), 7.69 (d, J = 8.1 Hz, 2H), 7.77 (d, J = 8.8 Hz, 2H). LCMS (ESI):
m/z 285 (M + H) *, m/z283 (M —H) .
Step 4: Methyl 3-{4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl] phenyl}propanoate (169)
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for 1.5 h. Poured into 1 NHC (25 nL) with ice, the

m xture was extracted with CH2CI2 (3 x 50 nL). The
w@eoosiom2ed CH2Cl 2 extract was washed w th sat uredBUS2004/024308

aqueous NaHCO3, brine, dried over Na2SO4, filtered,

and the filtrate was concentrated to give brown oi l .

The crude product was purlfl%%l by chromat ography on a
S|I|ca gel colum eluted with hexanes: EtQAc (8:1 to

1) to give 0.90 g (63% of_the title conmpound 167 as

T@oa stisrrd sURengion of zsrm quden (95§ {14erb Mypg!) indritly 30 mly) was

s%vﬁ)ga&tﬁed 'IiilC_IDE (G.64 nITiZ (5 ﬁ‘%moﬁ v%35 |h?e dt roorh t@mgél%t&b&mder a

nytro\ggn(a(gnogpherq; 'ﬁhq_ﬁuxttgpolvas-heg@d(aa ef[yxiorg’z R- ﬁzsoluﬁpg 'c_)? methyl
37{48[354 ﬁﬁhrox&pﬁeﬁgﬂﬁa%nylﬁfbenyl}@&r{oﬁﬁ (68021289 .4d\hrnolyand

383, {B@-t[eﬁa,mﬁwwﬁ%ﬁwm 6%PB g7 preel im Bifo Q1B was added to

tﬁéﬁf%)tu@dr"ﬂhrérté?é&llogfmlﬂﬁie'h Wésl r]leatedbat reflux wth stllrnng under a ntltrogen
X enyl ] car bon en ropanoat e

a(tmeﬁehe(@f%@ hy, 1yf@ rs;%ctpmwngdua&hwa%ﬁ@yvse}cfte CS%' ) rogsh gemperatre.

THmE )reé/zéﬁb.e nf)&ﬁr‘elWé%dslé\My hasge m@%(aaaems) KJow, (30 mLandhe
then cool ed t inan ic

raaa@a raXtyR \yas Hf?deq Heougha eﬁ%ofv%%'teeaffq '&ewe@ "Wst"f'??s@?ﬁ wiith
Et@Aé (P6b k). - ﬂé]fﬂtrst@rmsrt%s@@a ﬁ@é'sgﬁé‘rﬁfo’#ﬁunﬂ@l&ﬁd&ﬁ@ Rfers

water, brine, and dried over

V@Sﬁ é@Pﬁ"PEﬁ’Fr di neg?@%mﬁ IgYRr iasJURhesiextracipd wih fQAG (43 Pk dhe

dRVNLRH{EATEARE RIS WasHeld vithawt6F, bEMe, Wiad @lert re@smtmteaed
gradi ent from hexanes to 45% Et OAc: hgxanes

dfhe firatsevgs eanceniEated {q gve BRrBuirPredact 2 ve %PF eﬁée crude
ﬁ?bd!uct Wb's Nﬁﬁe{ %li\ato@%hﬁbn actlliéa@%l €dlumd efated With& gradient

fm he)eangg tC( aO% jEtOAg h§xz|1q14es tQ ve Ilghtfotﬁoxé/a oil Jwi_IQlcl'Buaoq_Qu(dlng
r%'%nesz%fi/%ﬂég S'Il'h)b soli§ wlas }rﬁtural’é'@ W|tt7h<7t?1e6<§ne9]toaff8rd80 1 g (68%) of

oeouRg 168 em e SO (108 R 11305 B dHYMR GOOMBE6ODER): 5 0.92
jeiirﬂm?bﬁl(é o] Pb@@"zmieﬁg’é (@thlzlemem 'ﬂsﬂi’u?@ﬁ;%@ﬂt J=
1

astirred suspensit on of " zinc

iHS42'rhvr§I6P E3HHE 5(73@ ) 6.k84d.s nwsw%aaléor 7d 4 =84 Hz,
irﬁ d%wtz 163 .4 'c)Ms/gEse fléﬁ/k agg (At NOPTHLABSIRL Y e

Erta gt ogen at nos . The mi xturé was heated at
Step|5:2-{Ad(4- EYWOXWBQJFXIX(3,§r5 ®f net hyl

t%ﬁréésehzyg Ju{éﬁ&q.agﬁam@imy@tagaa(é.};%mvgmﬁt e
Ty sohtorefanethy B-Bd(4hydroa@hema)(3. 3i5:5- Epmetyloye hmgdene)
rﬁ?tﬂ?gp 1}&‘?0;{?%5@( r_ls_?f(h%o og:@q@ rﬁﬁ‘lop‘lﬁ(é HiRuréast ERGAYE the)

r-anit at nosphere
gngir THF (6 mifhwas addad a;macme;au@ pelutinsofl N (7omb)o ofhetrgixture
é)soéﬁrFeﬁ'B?%b a&%re’z h. Upon cooling, the mixture was acidified to pH = 2 with

an aqueous solution of 1 N HCI. The mixture was extracted with EtOAc (2 x 50 mL).

The combined organic extract was washed with brine and dried over Na,SO,4. Upon
concentration and trituration with hot hexanes (contained 1% methanol), the title
compound 170 was obtained as white solid (0.177 g, 92%). mp 243 ~ 244 °C. ‘H
NMR (400 MHz, CD30D): § 0.91 (s, 6H), 0.92 (s, 6H), 1.29 (s, 2H), 1.95 (s, 2H), 1.98
(s, 2H), 2.58 (t, J = 7.7 Hz, 2H), 2.87 (t, J = 7.7 Hz, 2H), 6.67 (d, J = 8.5 Hz, 2H), 6.94
(d, J = 8.5 Hz, 2H), 7.05 (d, J = 8.1 Hz, 2H), 7.12 (d, J = 8.1 Hz, 2H). LCMS (ESI):
m/z393 (M +H)*, m/z391 (M-H)".
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To the reaction m xture was sl owy added 10% aqueous
K2COB (30 nmL). The reaction m xture was filtered

wo boosogh2@ pad of Celite and the pad was washeRPCTE1904/024308

Et OAc (100 nL). The filtrate was transferred to a
separatory funnel and the |ayers were separated. The
aqueous | ayer was further ederact ed with Et OAc (25
nm.). The conbi ned organi c phase was washed with water,
brine, dried over Na2SOX4, filtered, and the filtrate
was concentrated to give the crude product as yell ow
Eiéahglghf(ﬁﬂde product was purified by chromatography
a siftica gel colum eluted with a gradient from
hexanes to 20% Et OAc: hexanes to give |ight brown oil,
wgeh upon addi ng hexanes solidified. The solid was
trliturated with t hexanes to afford 0.40 g (68% of
@onj 0 3 ite solid nmp 129 - 130 0C. 1H NMR
(400 . B): d 0.92 (S1 12H), 1.27 (s, 2H), 1.94
(s, 2H), 2.61 (t, J =7.5 Hz, 2H), 2.91
Hz, 2H), 3.66 (s, 3H), 4.57 (s, 1H), 6.73

(d: J = 3 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 7.04 -
7.10 (m>4H). LCVs (ESI): mz 429 (M+ Na) +, nmlz 405
(M - tep 5: 3-{4-[(4-Hydroxyphenyl) (3, 3,5, 5-

tetramet hyl cycl ohexyl i dene) net hyl ] phenyl } propanoic

et 41 hpmasfymelneryidenel & N mhanydpetnyfiapeeic
déedmethpteBidrl(1phenyl } propanoate (169) (0.20 g, 0.49
T Sl ot S0 6 0 b1l ) At o s
SlEwiy HE@ed\@aniGin tetr&hlctide §0.20 GhLf, aros2miol) Upeareaotidn migture was
(A SRR IR R B AR AT
rinel\and 3-(4-h§8roxibenZdyd-eardit Beid nasto Rister ¢24) (AT B85 ¥AG.53
ety ot 6 ) wed e TR 7SRt e wes neato a
refi¥orD REThe PéaBd@mn@lre wak Reolkd td Aopoppensturt/ @atens mL)
SR s RS0 ool 328 g rovor
Dpid of ICelite 415d thdlghd wasWmshed wrhEtOAc Sfhe(fitrate kas tanb8rred to a
séatag':lra‘ljor; ftéjnél gHéd thg E%yfrséwgré s%tBZara:gedz Té@a éq Egc?usigge:r w%s%tracted
vith EtbAe dhdlthélzomBinkd ogahid 14ybrs were Washedavithdidne, diddover
I%agglg)‘;gtlgfﬁzd g’n%scogc\:/lerftraifgd. J'rl"he rt:r:1ruzde3r%¢';l11e$ia!|\{l V\_/asl_l%ade%(&qglsiﬁca(sgnd
phrifiéd b flaEnaHrbiyhtogaphy itk Wl Hestanes E{0Rd yrddient(1 pire iy B:20) to
Sy 185 588 S RS ifls LB IndGTh Es sh it H NMR (400 MHz, DMSO-
de): 6 0.93 (s, 6 H), 1.31-1.33(m, 4 H), 2.12-2.19 (m, 4 H), 3.81 (s, 3 H), 6.66 (d, J
=8.4Hz,2H),6.84 (d,J=8.6Hz 2H),7.18 (d, J=8.3 Hz, 2 H), 7.86 (d, J = 8.3 Hz,
2 H), 9.36 (s, 1 H).

Step 2: 4-[(4,4-Dimethyl-cyclohexylidene)-(4-hydroxy-phenyl)-methyl]-benzoic
acid (172)

To a solution of THF (2 mL) and ethanol (2 mL) containing 4-[(4,4-dimethyl-
cyclohexylidene)-(4-hydroxy-phenyl)-methyl]-benzoic acid methyl ester (171) (0.16 g,
0.457 mmol) was added 1 N NaOH (4 mL). The reaction mixture was heated at 65
°C for 4 h. The reaction mixture was partially concentrated to remove the EtOH and
THF. To the basic aqueous mixture was added 1 N HCI to pH ~ 1 (according to
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To a slurry of zinc powder (0.26 g, 4.01 nmol) in dry
tetrahydrofuran (9 nL) was slowy added titani um

wo edosachboride (0.21 ni, 1.95 nmmol). The reactPONUS2004/024308

m xture was heated at reflux for 2.5 h, then a

sol ution of 4, 4-dinethyl - ghexanone (0.2 g, 1.58
mmol ) and 4- (4 hydr oxy- benz @ ) -benzoi c acid net hyl
ester (24) (0.135 g, 0.53 mmol) in dry tetrahydrofuran

ded. The h d
ity popdti e R ad RBuE SSEhI Hes bt R Biamiay e and
the enganingdnaat wasswasteedesith Erinel_Jrietboven tidssSD f, diltérenadd by

RS 2 (e iRl PleTvkh Yo Gehene fitefea. ano

driedito givele1 32gl (B5%) ef thaditlé compduard 112 dsta whisepewdsror’y NMR

rs ar The ueou

O BN E0 BER G { R B AT T e Corsbim ) 6.06 (0, -
&8 ¢rznD ¢1)) m@e(csmemaslwd? wK?Jgfs;?giz QM)Sﬁsg‘(frJ 8 Hz 2

and concentrate crude materi al
5.8 b oRTE s P cPBRE 5D Galatfan - eeid 3551647 (M —H) -
Fdunansdneadphy with a hexanes: Et OAc gradient (100:0 to
80:20) to give 0.162 g (88% of the title conmpound 171
s an oil. 1H NWR (400 Mz, DMsQd b): d 0.93 (s, 6 H),
Bxaddple 63.(38)(m 4 H), 2.12 - 2.19 (m 4 H), 3.81 (s, 3

H, 6.66 (d, J =8.4 H, 2 H, 6.84 (d, J =8.6 Hz, 2
H)OH7.18(d,J=83Hz 2 H 7.86 (d, J =8.3 Hz, 2
HJ 9.36 (S, 1@ Step 2:

& 4 Y ycl ohexyl i dene) - (4- hydr oxy- phenyl ) -m
eth 4 ac d (172) To a solution of THF (2 nl)

rFL) cont ai ni ng

4-[(4, 4 et hyl cycl ohexyl i dene) - (
4- hydr g enyl ) -nmethyl]-benzoic acid nmethyl ester
(171) ( g, 0.457 mmol) was added 1 N NaOH (4 nL).

The reaction mxture was heated at 65 OC for 4 h. The
reaction m xture was partially concentrated to renove

E nd THE. . . To the I C agueous n xture was

St b T R ek BEnegRibEnRelG Sl Mot optes 1
Toren iee-cooled elqugoﬂAlCBglzLﬂﬂgqr’IS\fmn@Mrﬁ aichiBEbnéthdhe (10 mL) was

c extract was washed

S bl TENRRE A e 4 e bl o o
dinhtocemethate (5 mi)) Gl'hé resbrioNrigtlicabas etprelfbr 20 AinGH thd 8 bath
osChSLBTTHABIE S i, 155 ool ptapeds v it T
rédidRof 4DAuishizas SIMBDaCF o tethger&tdre(fes 26h Hhe feadfiod Mixtdre was
p'évjr'ggzlraté%ce:]cod é%l ﬁﬁ‘zm6@%@}@9?@&%@5@%%@%%@%% The
réaclién (rikturé was&rdrlsferr%dl'tb a s8paratdrg funhelHnd the Ia?érs(vﬁerel
sgBara{_ﬁM?hg %ghgouc%yer was extraglkg th)E dlchloromethane( a'\l/r|1d th|<_a|)organ|c
extracts were combined, washed with brine, dried over Na,SOQ,, filtered and
concentrated. The crude solid was triturated with hot hexanes, filtered and washed
with hexanes to give 0.5 g (17%) of compound 173 as a white powder. '"H NMR (400
MHz, DMSO-de): & 3.89 (s, 3 H), 3.94 (s, 3H), 7.32 (t, J=8.5Hz, 1 H), 7.57 (d, J =
8.8 Hz, 1 H), 7.59-7.63 (m, 1 H), 7.81 (d, J = 8.2 Hz, 2 H), 8.04 (s, 1 H), 8.10 (d,J=
8.3 Hz, 2 H).

Step 2: 4-[Cycloheptylidene-(3-fluoro-4-hydroxy-phenyl)-methyl]-benzoic acid
(179
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Found: 335.1640. Exanple 63 M/4) Step 1:

4- ( 3- Fl uor o- 4- net hoxy- benzoyl ) - benzoi ¢ aci d net hyl
we@2i0e012iw¥3) To an ice-cooled slurry O Al Cl 3 $Cr/032004/024308
15.1 mol ) in dichloronethane (10 nL) was slowy added

4-chl orocar bonyl - benzoi ¢ acid nmethyl ester (2 g, 10.1
mol ) in dichloronethane (513L). The reaction nixture
was stirred for 20 mn in the ice bath then
2-fluoroanisole (1.4 m, 12.1 nmol) in dichl oronet hane
A(G; (.97 gvals2&nnde). washadded ortiopwisei via an additien innelited sgtution

o SOPLYTRERBHLE o o el g A b0 k) 8o oty
mmi) ipttoluensl(8frok). The neactuorrhm(tureauﬁa heated atireflux fau0 h and
ahév@éhstfoecroéﬁgﬁ]'lo Wa?tgrg(?J rV\)éS sW?Ed@éHjtottllf@reaﬂﬂﬁ{ mixfre EThe

separate yer was” extracted
reiaotlhrh Unmwetmmrefﬂﬂreuhe a@egaﬁtmfy tuonelandexivacied with EtOAc, the

0 ot W Scheljith tmn NGried Ve %’(94 a&%d concentrated
i 4 ki

oncentrate e cru e SO
ta give arsahda J heiresultingt sc:hémné@uraﬁed wigh éldh@ﬂrcﬂne/tbamee dhei t h

sngm%ﬁ Wi fﬁk}gﬁ %rbcgth%l_éte%%g%g k@g Eméura%. 8. az. & @g%ee
pma@mt 459 Mixtup, of ?4 -(34lupro-4-pydrogy- eerrr@yl) DGH}OIC arcneanq &(3Jluero-
4&1;% c??,%e?‘nzcg\h)hbgn(zég af|d7 Qﬁﬁél(élé})ergagwrﬁhnz; t§1H NilAR éno‘ L&N% (ESI).
T8e epude: product was used W|thout further purification. To a slurry of 2|nc powder
((?1 BE%% |§ Er‘?rg@ﬂn ﬁ?ﬁl}z A?H’r{y)' ?;89 5@”’3 Sﬁid:é)&yn@h‘??%)nmﬁt%mol)
aaaaeudpm nitrogen sinasphergnThriEaciammpdiie ewasmaéd% reftuxder 2.5
hofr rgigtgoga%gfug%wsg agéé;d 9%‘5\6\24 dr c*yaeﬁgdég]%@e @, 4rs%by4 05
mrn@) arechtmaﬁrwemem@neg i tIren el fllalroﬂéTYIdefh?ﬂZ%(b)—tPﬁfﬁﬁ'G
a@#dléﬁhwg ﬁbo?@@lhyﬁ%xﬁ-gegw_l)qengég abfl- rﬁetﬁ?%sﬁelr ‘?(WBY gf‘fm{ﬁd

lon"m X _ he reaction m xtu
tetrahydrofurar (! t oLk The peaciion mjxtargrwas hegtrd etxeilta«:qr@@r finitrpgen

r [ Xtr
§pr 21 48 a5, SR 2t R tor 1
nal) s\sisi agided Fallowed By t1 D%ngg‘éPsu(aﬁ whs Ttheireactionavpsiitered through a
pgh of @leﬁl c{lﬂg %ad @Wﬁh @'Ebﬂ@sl' Hel filtFaQ? Wés tr%ﬂ&eFrB@ toa

tere rle to give 0 he crud
sppayatecy fl@gelaanqhtm [aygrs(were separated. The aqueous layer was extracted

o ok i U SBRTSM s I e 30, g v
NgaS0, fiferediatemgneantrptechiTie gmemcgnql g oadeHonia aéc@ gel and
p%ft%ﬁ*‘éﬁnfwasbny%@H c%ﬁ%&raﬁw\klhﬁé CRYEI, M hRIdend P108:0 to
98:2) to yield the impure title compound (0.15 g) as well as impure 4-
[cycloheptylidene-(3-fluoro-4-hydroxy-phenyl)-methyl]-benzoic acid methyl ester
(0.22 g) according to '"H NMR. The impure benzoic acid was purified by reverse
phase preparative HPLC using a C-18 column and a CH;CN:H.O gradient (50:30 to
100:0) with 0.05% TFA as a modifier to give 0.072 g (12% based on 4-(3-fluoro-4-
methoxy-benzoyl)-benzoic acid methyl ester) of compound 174 as a yellow
amorphous solid. 'H NMR (400 MHz, DMSO-d¢): § 1.51 (m, 8 H), 2.16 (m, 2 H), 2.18
(m,2H),6.71(d, J=1.8Hz, 1 H),6.75-6.88 (m, 2 H), 7.21 (d, J =8 Hz, 2 H), 7.85
(d, J=8.2 Hz, 2 H), 9.76 (s, 1 H), 12.84 (s, 1 H). HRMS (ESI) Calcd for Cz1HzFOa:
339.1396 (M- H) ~. Found: 339.1411.
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(0.67 g, 10.3 nmmmol) in dry THF (11 nlL) was slowy
added TiCl4 (0.55 mM _, 4.99 mol ) at RT under a

wmedosogReo at nosphere. The reacti on m xture waspdiEES®A4/024308

at reflux for 2.5 h. To the reaction m xture was added
a solution of cycloheptanone (0.48 nL, 4.05 mmol) and
the aforenenti oned m xture
4- (3-fl uoro-4-hydroxy-benzoyl)-benzoi c acid and
4- (3-fl uoro-4-hydroxy-benzoyl)-benzoic acid net hyl
ester (0.37 g) in dry tetrahydrofuran (11 nlL). The
gxg%égmgﬁ-,iture was heated at reflux under a nitrogen
or 2 h. The reaction mxture was cooled to
roomtenperature, water (15 nL) was added foll owed by
10% K2CO8 (15 nlL). The reaction was filtered through a
padl of Celite, and tdhge pad was washed with Et OAc. The
HOT tr4t & 5 erred to a separatory funnel and
veressepar at ed. The aqueous | ayer was
Et OAc and the conbi ned organic extracts
brine, dried over Na2SO4, filtered
The crude material was | oaded onto

extracted lwit
were washéd
and concent
silica gel d
chromat ography with a CH2Cl 2: MeOH gradi ent (100:0 to

98:2) to yield the inpure title conpound (0.15 g) as

Step1: ﬁﬁ“ﬂi‘am’o@ fluoro- phenyl)-cycloheptylldene methyl] phenol (175)

OGS SEe BOWAT T G ot S0 By oty BiRtiag SRk fas
leﬁi/ addey Tum'wz ? nile 25 ai rimal) latl RMamd eitid hi&nog@h bty‘ndsﬁbl@rbS'Ehe
rm and

t PLC
BRI eAted pHTtoL & STod00e RO BRds fes aged 2
s@ldﬂeﬁi bf d;ﬁ:[ohb@taﬁbr\(@(zﬁh 2203 (rrlr?&) bAG q4-bedmo-2-fluoro-phenyl)-(4-
uor o- - be - henzoi ¢, aci

rogtoay PhER LBRIBEE €oh 28 G & ot ACEBABEoUar o mb
TRReb 43R nitkiare WASKE416] at idfldx fot 2 (M THS redictiod.niktutevascooled
t%brqygnz Ee%r?pe&g?pﬁez th?n’zfiaﬁt% Z(%lognq__) v%])as;qg?iég fq_ﬁlé\:/ve% _bg%l 0‘(%:(2@)3___(40 mL).
TheZedition Pniklure Was fiter&d thtough éasgéh &FLdlite arld thp patikids washed

véESI tﬁ)@f@[ﬁ%&lgg{gwga%é%zr\%%% tg@esﬁpara?on(/ M nn'éP and the 'I:ayers were
ﬁér@l@eﬁfrﬁgﬁqaecfdsu&)’e@ wlB eRirhoted with Eh@AE Mhd thersombiridaydrganic

nol (17 slurry o

et waapd i biis i e ResBoniigre dud ofiser @ e

cTuc@l rﬁa{eﬁaﬂwéﬂ_rlﬁadélﬁorilo Biled Yelaind Blrifistiey flﬁhmh?dmge@rfalphy with a
e.r i O ur e re
RSP orep S AEhS O 2555 1858 Slneitd s
wRuﬁdumes)ﬂwacm@Ipadsmm acmmﬁs é%"/é’rcydlqhep%oﬁe.m NMRa@ad0 MHz,
4 br omo 0- phenyl)-(4

Py 5ph‘é?1y|1)5%§{ BoRA5 98 (. ZH). @28~ 2241 (N, 2465 (@,
J£suahy onef goand (P8 Ha, -2 H), 7.14, (t, J = 8.1 Hz, 1 H), 7.32-7.35 (m, 1
H), 7.44 —7.47 (m, 1 H), 9.33 (s, 1 H).
Step 2: 3-{4-[Cycloheptylidene-(4-hydroxy-phenyl)-methyl]-3-fluoro-phenyl}-
acrylic acid ethyl ester (176)
To a solution of 4-[(4-bromo-2-fluoro-phenyl)-cycloheptylidene-methyl]-phenol (175)
(1.0 g, 2.66 mmol) in DMF (27 mL) was added ethyl acrylate (2.9 mL, 26.6 mmol),
dichlorobis(triphenylphosphine)palladium(ll) (0.187 g, 0.266 mmol) and Et;N (2.2 mL,
15.99 mmol). The reaction mixture was heated at 100 °C for 20 h. The reaction
mixture was cooled to room temperature and diluted with water (10 mL) and EtOAc
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The reaction m xture was heated at reflux for 2 h. The
reaction m xture was cooled to roomtenperature, then

wowdoen124® ni) was added fol |l owed by 10% K2CO3PCH0S2004/024308

m ). The reaction mxture was filtered through a pad
of Celite and the pad was waéged with Et OAc. The
filtrate was transferred to separatory funnel and
the | ayers were separated. The aqueous | ayer was

RS 68 e s 8 R0 4 SB35 Vel B e
e sepatett. Tae aqueq?gayyrgms eimaﬁeu aith \m?Ab aa@ig@ @ﬁztﬁned

: ], . S cnr ra W a
S5 B BB RN % Bt 3o ST BSPOM ehniea
(l88eude materiabwas tbaﬁigdi ontbisilisigel i maifies by If’\ilaf.h &rzrérgatowlgéaphy

! i ~.. 30 C C none. o L\,
BiRR k10 BrsacHi i RLRR) 39855 o AWt e U
@nBund 278 4s @moil2 ‘HWMF@(?Z? Ml(elz, Dmsgsdﬁl&izéz (til) &D&.Eglz,sszH),
bae-3:51 B Biiip oy Sao fmi iy 425 20, 44359 gz v, 661 -
&6em23 H),|6.92 (d,J=86Hz,2 H),h7.%|o t, J= 7h8 Hz,I 1) H), 7f4h7 (ld] J 3 ef.z? Hz,

el 4- e [ - (4- roxy- phen - me - 3-
ﬁﬁig’%ﬁno"éz;ﬁgﬂ”‘ogﬁjf»)y?%?%gﬁ@ gt hyl yegt er y( 176) Tg a
&ep@z Be{n-[cyclgh?rtylidene-é}4-hy<|ir)oxy-phlenzl)-Tetlhyg-B-fluoroE%heln]yl}-

- - CVa uor o- en -CyCl one | dene-ne -
af%%'ﬁ%?gf’?%) (1.0 0. 266 mml) in DVE (27 m) was.
'E{J_:Jaie?lummgﬂ 3-{ale[_cydlcﬂt@t)4iﬁer%-@hyd?&cyfph’&ﬁ?ﬂ)-}neltfllyl]-3-f(|)u01r%-?henyl}-
B Chh BN 252 AR RABR R el (1 m
wascarided msmiunnmymas(idee(ar ag_)flﬂ'hé%cﬂt&'n frﬁa&ur%thd%- he’éh%i at 65 °C

| m Xr.ure. S COO0l e O roo enperature an

fé'ie?l'gttﬁ'egﬂ?/\ﬁaﬁh%?] urE msrﬂ_aplagyl&o aiegd ,:ﬁ_ryqve-[thg EtOH and
Taifu ebathertiasiclagaes@smixtuaa 9fae ESGGHT?] N BCHRM aF QhdcordIRg @)
; e [S. were separat ed. agueqQus | ayer was
3055 bl T R o ARe SR8 ok i N Ae o eigHis papibve and
th@o@amm&dcmasgwés_ltjﬁa &vith ahrihe,obr{ewejvef\naml, filfé'éé% 8hé ?

C at ed. e . cruage r]al,. S |1 oaded onto
BN The AR el it s B R i resmsiaatsy e ane
dniest a:ngis? E:OBBQ t( fg)",{aplabfeislotnpbiluﬁ)dl)1;1{77 g@a Whitd (b))yvlti@r. &‘ifwwg ((8%% ngz,

9 e o) as.an oil.

digS ks d o) bH 2 OSBRI 755 m 2 B 652 e I - tbic, 1 ),
63165(1:, (m8.8 letzz HX,-63£I7_2|) (d, 2-%81?4 Hm62 gl .19 &,-3 £8 7(§lgz,312#) 7.43-
et ) P31i07.o8 52 1. ¥ . T 1A  ah HRNS (6 e
for CholyoF0,: 365HE53 (MSEH) . FdRd(385.B4d) . 932 (s, 1 H).

Step 3:
3-{4-[Cycl oheptyl i dene- (4- hydr oxy-phenyl)-nethyl]-3-fl

ExamplebsMme1) - acrylic acid (177)

Step1: (4-Amino-phenyl)-(4-methoxy-phenyl)-methanone (178)
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To a solution of
3-{4-[cycl oheptylidene-(4-hydroxy-phenyl)-nethyl]-3-fl

waionsppenyl }- acrylic acid ethyl ester (176) ROr/8Smp4/024308

2.15 mmol) in THF (10 nL) and ethanol (10 nL) was
added 1 N sodi um hydroxide (21 nL). The reaction

m xture was heated at 65 0C13%r 2.5 h. The reaction
m xture was partially concentrated to renove the Et OH
and THF. To the basic aqueous m xture was added 1 N

Sadium dithionite (8.1(c 48 Srramel) was addedinsa plapns ef 4-meteoxycd-di ¢
nﬂﬂ%@ﬂ@hﬁ%ﬁ’é 13°d] M85 Ahbl) 305 ematnBI @B‘FﬁL)‘Hn@%tafEﬂrbﬁ reflux

or ancextract was washed rlne dried
fenaer h. I%ES@!Ct'Oﬂ |rmlxtefeewa5amplttcbwcreemrt%m%ratum an¢ eeppentrated to

3% {ré'etml Pﬁnbtcaﬁ@én%%téa' m&eﬁélq,msodmheata&wefehIét@As@nd

dried to give O. 0% onpound as_a
wmrta@dpibwpafers vige mparew@o mqum@yezws eatrqctqilwc*b Et@Ac,

a'r'\Qi th@o %m(:'@xtrgctgaverezcogﬁblﬁéﬂ vx?ash@d whth Band, @ried overll@azéoi

flmgredga conpelltgatgcﬂ to g]v&ary o@; wtmch qollpf)ﬂed wpgrlgst(anc}mgrng'(e(ﬁohq was
p'd}mecy I:g\)f/s czlroﬁl??atéag‘apﬁ)]( itk a%lﬁ%l (l\ﬂeOI]l g'adleri't%f ¢dofdio 9b:1) to

gu@uhEZ g3 ohg)zgge tut@(m@ngg_gfgﬂw ogtv@we powder. ( I\I/I-I NMFIl\) (400

l\ﬁggﬂgﬁg BRBWAY (s{ 4HJES ? @’2%96!5'7%6 et B%ﬂ&i‘ﬂg H),7.02 (d J =
&8 Blzu2 HY, 747 @, detdoky- 2H).m. @Q %én—zﬁaﬁh@n%h@ (3 g, 11. 66
SJEBY2) NL2-(28tRbRABGhzdy (i Myl ABthaR8diifshathideiteyx T or

€ reaction s cooled to room

Metharesatfony chiaddec@rdent r ke mnmal) wasglowlytadded thamise-cooled

BSOS Bl B AL A1) 05 1 75

anduyddise (&€ mlnd H4enrmel it dr dwhiCIﬁOTE@@'@e (Samb)- tTihe reaction

8 B8 S RO e BB Lo ot e
e

The layars ward sepacated and th@caqup@ws layermwasextratied vt &t
&%ﬁdé éﬁ%c&?w%njf‘%én}y e H%Elr\ﬁﬂhyrfnv‘@eﬁlrlb@o éé?O M?Qéﬁled and

I en

qoneerttramdato(gmqué 9d93%Bokeonagouns A7 StaeSOb@ NM HOQMHZ
[él\‘?\%@ z?’g'% 3 Plvéoag)@z 84gs g)l%l;bgéd f'§ 8 ﬁ%%ﬁ 30%«1{3 = 8.6 Hz,
ZHAT7 .85 7.F24m34 61)HAQ.3R(sHI H)7. 60 (d, J = 8.8 Hz, 2 H).
TP B: ftaiit Msthony:phenyy (33,5 pyametiyL cyolohexylidene) methyil-
gherg)}-vethaaesforfaonige (18Q)ori de (0.15 m _, 1.94 mmol)
1353 U e o SO B8 sy g 2n
p(dwder (N.81.9,7R2. 4o indcy PF i( th mé). (The T€aation mixtug@wasigated at
o fuf¥oY 2811 Al RITR P8RS £-Retlmeiny-EPGoRE@RLHLD.86 mL, 4.91
mmol) and N-[4-(4-methoxy-benzoyl)-phenyl]-methanesulfonamide (179) (0.5 g, 1.64
mmol) in dry THF (14 mL) was added to the reaction mixture and heated at reflux for
another 2 h. The reaction mixture was cooled to room temperature and diluted with
water (10 mL) followed by 10% K,CO3 (10 mL).The reaction mixture was filtered
through a pad of Celite and the pad was washed with EtOAc. The filtrate was
transferred to a separatory funnel and the layers were separated. The aqueous layer
was extracted with EtOAc and the combined organic layers were washed with brine,
dried over Na,SO,, filtered, and concentrated. The crude material was loaded onto
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m xture was stirred at roomtenperature for 20 h then
diluted with EtQAc and water. The | ayers were

weepanaed and the aqueous |ayer was extract edp@i/Uub2004/024308

Et OAc. The organic extracts were conbi ned, washed with
brine, dried over Na2SO4, fisshered and concentrated to
give 0.5 g (93% of corrpounoAII 79 as a solid. 1H NWR

(400 MHz, DMSO-Cf6): d 3.1 1 (s, 3 H), 3.84 (s, 3 H,

&l dn ie@- ~ Angs:! 2 :
ficatoe dna Buied o 8 oFrpbiatagrontt) it 5 Heigrls B0ke ofacidht 1000
'RO0AY) tngine P9k (71 ¥hea yhe titeTompousd 189 as awthite Isoliy) cIHNBIR

a0 b ) 0 B85 AT 10
H), 8\5y(s.atidb 3. Th(sa3 $1).16.8F (b1 7818 ptawa ét), 7.03 &, Jgs 8.6HA 2 H),

7O®(mh, 4 A) Y 14 m ). The reaction m xture was
hea¥ed az recgﬁ-ggli or 2.5 h. A solution of

Step 45 Ns{4[(4-Hueteaxyywhenyt)-(818:5: StetraméthyB 6y cibhexiylibna)irethyl]-

WX!}Z’Z?WSPﬁ%&'@’F&i?Sﬂ—@pheny| ] - met hanesul f onam de
o7 s9lutan of Ny{4-[(4-eethenytphenyl)-(3. 3,5 BHBtrérbdthgLyclurexylid g} -

i ' flux for
@ﬂg%lﬂg?éﬁﬁﬁétﬁﬁé@géﬁ@gﬁwm%g\/\gésgc% obd" A5 r oom
dichigremathape (Zhaliiwas slow!ymdded BRref! N ir0dichidrofrettapies o . 16/mL,

1 _ . tl ' d filt d
ik %gg?hg%a 3 Qe THere R AWl e S g bl & iver
nitfagee forihle The reagtien midure wasgfoeradento weandsfimed @ sgveral

i I The aqgueous
THORE TIR kel RUEKE 1R RRR TR L AR et anc
tog éaerﬁdvqrayewatﬁér dheagheelisiayen wasiextractdd with E9QAE and the

5 El” sl L. . oih cr ri al
was | oat\rgg% V?J(ﬁté %gﬂb?‘%’g' ‘gg{%gr%{h%?l?f ?r'eeé’e%v r‘k'/tjg§9:lrfait||%ré£ and
CeRsRYatadde apyeanaft white $nidafbe solig i trigurateid evith Hek8fssD

A i gl 8, ST, o

djegsto give 047 (72%3f gampaaingi181 Bs 24wkite, paivdel., 'HINBER (400 MHz,

A\ ( 3 : 0 : v O (d,,.J
CMEO B 0D, 287 2 52 £k s 3R 2 d g o
6}6)41{(ng 668.6 5z, ZlHHﬁ.Q(Hlde\lw =za.53 Hg, 2H),7.06 (s, 2 H),h7.?7 (s, 2|H),h9.25

- - = plae - (3, , B-tet Lanmet - cycl ohex
d;ﬁi *@e%??‘(%%fﬁi ﬁﬁ&%ﬂ C}aiﬁ‘?é?"h‘g%'g@[)'ﬁa%h‘hﬁ- 6((&%154) Fo
Faursh| 412, t9420f

N-{4-[ (4- met hoxy- phenyl )-(3, 3,5, 5-tetranet hyl - cycl ohex

yl i dene) - net hyl]-phenyl }-net hanesul f onam de (180)

Exampfe €6 (188) 585 mmol ) in dry di chl oronet hane (20 nl)

was slowy added BBr3 (1 N in dichloronethane) (1.75

m_, 1.75 mmol) at - 5 to 0 OC. The reaction m xture
stirred at - 5 to 0 OC under

Step 1: N-[4-(4-Methoxy-benzoyl)-phenyl]-benzenesulfonamide (182)
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nitrogen for 3 h. The reaction m xture was poured onto
ice and stirred for several mnutes. The guenched

WO easpineo M xture was transferred to a separ at PEHUS2004/024308
funnel and the | ayers were separated. The aqueous
| ayer was extracted with Et QAc and the organic
extracts were conbined, wash® with brine, dried over
MySO 4, filtered, and concentrated to give an off
white solid. The solid was triturated wi th hexanes

Beprenaasirnyl cripridel (8r26rmak Hafrmmahevas demy @ddeg tran icecaeled
smﬁ&esf (\Matnlﬂnﬁhaww.man&ﬁﬁh&gl)mtmmewzm 42 (972%

d
EATpBing (©.ank.<2 04 pmap ih dneigromstige (& g [
ré’gotloﬂr n%&un@ﬁNa@stHled a? ro%‘n {e$npe3ath|)e f0|62(§5l4 tieh pattition8d @eﬂvl?éen

E(l@Ah?: gnqi.vvateg '@@ Iegers i"eFB se@r@gd @gd tt@ %U%OPWFP(\E@ 9xtracted

mﬁtﬂ'Ei@AEOThe@rﬁ’éﬁ@ R Bavits \ﬂrér% clﬁ%édvbvaslhﬁd with bt} @eled over
412.1942. npl e 66

184). Ste
NR=$Q.. (filtenpgt mgﬁm&sfhtz%éq’ fo Y\%ﬁ?P d FoRselibwat freshstallized from
hbil&@hlﬁ%li\?&mtdrfdwatham&@gwg 4(5@ qu(GGW) of th% tma coRPbInd 182.

vvass ed to an i ce-cool
NN, BHErVOx o B SpRer POt Rt 7P (0,4 -
8(€pH§22 %7]57857 '65%) 7#)7. 921! (d ding 3(H)z $G4)mho.87 %, Qiﬂ)mml )

or onet hane ( } he reaction m x

St oA A Mot sl AR Thatraraethybere Doy hdane) acthyll-

phhihiden2erkiffonariad(1@dF and water. The layers were
separated and the meous Iaﬁer was extracted with

Titaiag tetrachl@idg A58 Nl e iy pride togasiwagolging
pB{}vere(o éird, %Peﬁﬁfo _I)N@a%raﬁy&df@rraﬁqw Ayl ﬁ@}esatohaﬁuﬁt@re was

ive a solid he solid was recrystallized from hot

hGP |2 FeSlis foram hah goliiomaind 8. 5ioteljamethyl-axsiohgxarmpey0 64 mL,
3 éﬁmFﬁ(oﬁ)'a%dcf@H;m@%ché%Zbe&Hymgﬁeﬁ)ﬂz%n%li{esumld% gis_za .45

g8 1@2ppmob) ingry tetrahdyro urag 6l qmi) vyaq.@ddeyd tg jrhe( @actpmmny(tljge and
helatedt 'Fgﬂuxli& a%?)tr{e? 2 thh& rea%in@rﬁ) n‘@xture was cooled to room

ph 5-tetramet | oh
iqmberahis 2n6 0hJd wipHeI 10 B ok bY Sal00s (100) . The
r&éﬂ%ﬂ'nﬂlﬁhFeﬁké@ﬁl@ré{f ihpcﬁ:gﬁ(b ;§—91 éﬁCehte“ar%Gth H)Na‘é%sge% \iwth

ed to a slurr zi nc

Eﬁ%pﬂyhenﬁltﬂaty Waéttfaaﬁfﬁﬂﬁé%/%? aﬁpqrﬁtwﬂunyel ar'ﬁ'éh9 @a%&Swm'ie
s@békwoe T%§qt§@&k%eﬂva§ ekirabted Rith %téA@zndkth‘éQ!oH{Uw@d d§anic

5-tetranmet hyl - cycl ohexanone g . 67
Iam \)ve@rmashed with brine, dried over Na,SO,, filtered, andconcentrated. The

Plidedm {at@nw&soa%@@w axdn clﬁbﬁaﬁbb}aplﬂ?%%ﬂﬁé @bfmaén de
182 tetra%{yro ur an

Waf)eﬁ/é@%%e@t&@% tq @‘)aé@i tg ﬂ'%‘ﬁ Q48,9 £80%akrf Compound 183 a5 a
white powder. 'H NMR (400 MHz, DMSO-ds): § 0.81 (s, 6 H), 0.84 (s, 6 H), 1.21 (s, 2

H), 1.75, (s, 2 H), 1.85 (s, 2 H), 3.68 (s, 3 H), 6.79 (d, J = 8.6 Hz, 2 H), 6.95 ~ 6.98
(m, 6 H), 7.47 —7.50 (m, 2 H), 7.55-7.58 (m, 1 H), 7.69 (d, J = 7.3 Hz, 2 H), 10.17
(s, 1 H).

Step 3: N-{4-[(4-Hydroxy-phenyl)-(3,3,5,5-tetramethyl-cyclohexylidene)-methyl]-
phenyl}-benzenesulfonamide (184)

To a solution of N-{4-[(4-methoxy-phenyl)-(3,3,5,5-tetramethyl-cyclohexylidene)-
methyl}-phenyl}-benzenesulfonamide (183) (0.24 g, 0.490 mmol) in dry
dichloromethane (17 mL) was slowly added BBr; (1 N in dichloromethane) (1.47 mL,
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w@ 1@sni22)0 f ol | owed by 10% K2CO3 (10 ).

heated at reflux for another 2 h. The reaction mxture
was cooled to roomtenperature and diluted with water
The rEPE@USDN4/024308
m xture was filtered through a pad of Celite and the

pad was washed with EtOAc. The filtrate was

transferred to a separatory1§@nnel and the | ayers were
separated. The aqueous | ayer was extracted with Et OAc
and the conbi ned organic |ayers were washed with

b mEohdtieniod & Napreagtiony mixiuss was St Wsies Bi00g a5 to O
ESvef B8 WoBheTRiaRlibrinixt@e waid'doliteRicbriy ickandRtirred for several
chromat ography on silica gel with f8rrg§xanes: Et OAc

r@ipg@ﬁe]:ﬁe quEDE* ef fegcten @B(}u%g ¥ag itiags tcba E%‘W@toﬁf funnel and
tR® rgg)_etsmderégap@ratea. ihletaRyuBOYIaYer wdd HivBcted WthMtDAC and the
DVBO-d 6): d 0.81 gs, 6 H), 0.84 (3, 6 %?21_%3, 2
qrggmql_aygr,s we&se cgmpm d,lv_v%&‘g\egé/s{lthé)ng)a,, r@_dgy’é'% Mg 4.,_Blt regl, agd
dofcentrateBioQivdzan @il. Hihe Guddoit whs Barifledbybetdrse phdseé preparative
I-ZELS(E) E&H‘g gzcrgg gqu@EISang q?ﬁiél?(‘é@rgnleo %;_ra@iént%?é% fod‘l 00\?0)_wit7h' 03.05%
TEA 4s b afouifted foQ?We plosny! ()37%20%5 tile t&hpouTRt %@ asCytoibWRite
- e

i ~ et h henyl } - | fonanide (184) T
Sowsiar i A o hinE B0 S 80 66 H) BBA 6 T2 (0.2 1),

N4 & bi; 185 @%pb%thj £ 3,632,015, 8lg4a0EY B8 4 RY. I AN S04

(yl i dene) - net hyl |- phenyl }-benzenesul f onani de %18'?;%
§o42l47,8ﬁ7@9d"h1]¥d1§- )) 754 98 tchtbr/difer hdRdMg 211923 (s, 1
Vi ' . C r ey :
g SRS e g o0 L TP - e
414.4098d under nitrogen at - 5 to O OC over 3 h. The
reaction m xture was poured onto ice and stirred for
several mnutes. The quenched reaction m xture was
transferred to a separatory funnel and the |layers were
separated. The aqueous | ayer was extracted with Et OAc
and the organic |ayers were conbi ned, washed with
brine, dried over MgSH4, filtered, and concentrated to

' [ The crude oil was purified by reverse
afip8b7188 ative HPLC using a C-18 colum and a
CH3CN: H20O gradi ent (75:25 to 100:0) with 0.05% TFA as
a ngdifiergto give 0.087 g (37% of the title conpound
184jlas_an pff white gpwder. 1H NWVR (400 MHz,
YSONET 6 d 0. 80 , 6 H, 0.84 (s, 6 H, 1.20 (s, 2
1.85 (s, 2 H, 6.61 (d, J = 8.6 Hz,

2 H, Z 8.4 Hz, 2 H, 6.94 (S, 4 H), 7.48 -
7.50 (m 2 .54 - 7.58 (m 1 H, 7.68 - 7.70 (m 2
H, 9.23 (s , 10.16 (S, 1 H. HRVS (ESI) Cal cd

for C29H32 474.2103 (M- H) . Found: 474.2098.

Step 1: (4-Bromo-3-fluorophenyl)[4-(methyloxy)phenyl]methanone (185)

To a stirred solution of 4-bromo-3-fluorobenzoyl chloride (3.00 g, 12.6 mmol) and
anisole (1.65 mL, 1.65 g, 15.2 mmol, 1.20 eq) in DCM (30 mL) at -5 °C was added,
portion-wise, over 5 minutes, AlCl; (2.54 g, 19.0 mmol, 1.50 eq) as a powder. The
reaction was stirred at — 5 °C for 2 h. The reaction was poured onto a mixture of 1 N
HCI (100 mL) and ice (200 g) and stirred for 1 h. The DCM layer was washed with
saturated aq. NaHCOj3; (100 mL) and brine (100 mL) then dried (MgS0O.) and
concentrated. The resulting white solid was triturated with ~ 100 mL hexanes,
filtered and air-dried overnight to afford 3.26 g (83 %) of compound 185. 'H NMR
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Exanple 67 (188) Step 1:
(4- Brono- 3-fl uor ophenyl ) [ 4- (met hyl oxy) phenyl ] net hanone

W@ 1®5)p12Be0 a stirred sol ution of 4-brono-3-fl uorCbEsOY024308

chloride (3.00 g, 12.6 nmmol) and anisole (1.65 m _,
1.65 g, 15.2 mmol, 1.20 eq) in DCM (30 nL) at - 5 0C
was added, portion-w se, oveY 5 minutes, AC 3 (2.54
g, 19.0 mmol, 1.50 eq) as a powder. The reaction was
stirred at - 5 0C for 2 h. The reacti on was goured

(498t\Hza DVIKOcrsk 563.87L(SN3HRI 7-1 1.6b Jn"f_§ 9é'l¥d 2|"8e76 dd b7 8&rtir.

1ﬁ55il7Lérf1@eJQr8 éHEla]—@@ -%%40 _y%e and br| ne (1007’|?Hz 1H)

Step 2>d4(ngm9¢§-ﬂunuppjwam-hmreayphcrwl)n@ébawnﬂg(_ﬁm te
T5 9 ftlﬂ'ea‘@élu 1%6 d&i’(‘% EHr@rﬁo W ffJ&roph%%)[%Eﬁé@?ﬂ?heﬁyl}gﬁeﬂiﬁgne

ght to
(wmazmq B4 mmah INIVR(‘ZIEU@ BPuL) masclawisaddey ACKL504 g, 44.2

n‘,f% 4.5 ?E%@la%gmwhe'r agdl oﬁ"ﬁmngl J}j}ier d nﬁr%géﬁjatn‘posphéregat lBom

tezmn)eratureg 1Thetstirrgd xeggetion pmxturpp{yas tm Qt reflux for 3 h under a
nlgr%ggﬁ SRssphét ug"h@ﬁ‘@&ﬁ%h Mnﬁ‘tu@ﬂé@é‘l%@ Y CdHRE PRYMO Rnperature

d
0 o e0EeaL aterB raHeErgi ) T H (07 baryhiom G400 T sienahed
réeﬂ:ﬁé% n{ﬁudg%(f@ tra1=|9fe4r Hﬁ@b)sebé}aWﬁﬁHa a(n%cttm)(mmu added.

Vi a

Tb@wmmc;amise M@ﬁ Sﬂaafﬁaad amlg@f: aauemws PB@%W ﬁ%ﬁﬂ‘@r‘é'ﬂaﬁom-
EQ SFBatnﬁ:'m'%‘s@WéE @vasﬂ@@wﬁﬁ bfiké FbOb‘?ﬁ\S)t H%5Y HVeX MYSO Mitered, and

eated at refl ux under a nitrogen atnosphere.
thﬁfétrat@a@tsmnceﬁteatqsﬂr/e v\mg) tqlgivene it 86f @ birwn gplido ifystallization

fr%ﬁﬂgfﬁ[aﬁt% Viefd | ot g??@%)%f‘ 'il'ﬂéjtltfé%%p%uml X86'68 a®rovin Byslliine

. guenched T eacti on
sofidkt’ birNaMRdéOQ Mirtzs PMSQ-det @6@1é@péﬂ= 8t7o1z; A3 (dnd=8.2 Hz,
0P /i) d- L S S
e S Bl I T 0008 L5 BTIE T BOED SERHE RS
16:5§£($L|10thase was washed with brine (200 m.), dried

SRS ARE gronid-sRpheRyficyconepl idehgnihyliohenol (a7)
Toaydired Isugransion of zompoetiec@0d, IBdenmeLE® anhydges THF (20
o R SRR ARS8 1% Ry S geargt Lfor
nifogerT att@osphiere] (Not: Zigaiicant feningrocgurrédiupon addition ¢fAiCI3.) The
{%%tlog T‘@Rg&%as‘]heft% & rgﬁu \%gwtrrnr?g Lﬁ%eg El’troden fof 225 A
sqlu[lcqmofﬁﬂdwﬁ@ne 3fflu9mnb1§m€|)(§/+hyq oyehenengthaoene(Et) A0 pH .7
rr?ﬁ&a @%%@fgﬂ%tého% | OB, PG, 00 ) g{oﬂqF PRYFIES was added
tcsthc\ntaqct@u cheixturEi \Ga syr(r@ev g hm_eaclloe Mixtuig, \@asmﬂ_qd & rgﬂux for 2 h.
ThE® EI BEfh s B?ﬁo\’/@&i Ghd the reaction mixture was allowed to cool at RT. To
the reaction mixture was added H,O (10 mL) followed by 10% K,CO3; (10 mL). The
quenched reaction mixture was filtered through a pad of Celite with the aid of EtOAc
and H;O. The pad was washed with EtOAc and the filtrate was transferred to a
separatory funnel. The layers were separated and the organic phase was allowed to
stand at RT over the weekend. The organic phase was dried over MgSQs,, filtered,
and the filtrate was concentrated in vacuo to give the crude product. The crude
product was purified by flash chromatography on silica gel with a hexanes:EtOAc

gradient (100:0 to 50:50) to give 0.48 g (75%) of compound 187 as an off-white solid.
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ni trogen atnosphere. (Note: significant fum ng

occurred upon addition OTiCl4.) The reaction m xture
woamsherred at reflux with stirring under nitregens1004/024308

2.25 h. A solution of

(4- br ono- 3-fl uor ophenyl ) ( 4- 1tljllaydroxyphenyl ) met hanone

(186) (0.50 g, 1.7 mmolL) an 8cycl ohept anone (0.6 ni,

0.57 g, 5.09 moL) in THF (10 nmL) was added to the

reaction m xture via syringe. The reaction m xture was

"Hh BIMR: (H0Q M2 f DMSOf db): 521.50 ("Th‘?eHbQLZOdHt 14 Wa8.67 dehol e 8.4 2
t I
Sl FEDOF0 B2 4. Y95 AU b 0l Bl 1o e

eac ure was ad

1&2@@81(H)07|5@)(t JEB9 ize h N33 adtH)on-MMRHESH: m&s373 (M-H)
_filtered through a pad of Celite wth the aid of EtOAc
‘and H2O. The pad was washed with Et OAc and the

Step 41 (2Ep3x(A{Cyclaheptylident (4 dydroxphenypmetiivijn2rélorophenyl}-2-

pLWe‘?‘(ﬁ g\?{ﬁs@par ated and the organi c phase was

d at RT over the weekend. The organic
Tplaasendbsttaneditaskweare My&LY- [(ﬂmroreo@efluomnumenyi){cyomheptyll@ene)

PYEGTHETIES by Y D cR e 88 AL 1
novoly)j palleeiuge(ll) an:etthtedoﬂéﬁ an@éomfﬁﬂd ietiylasnine (01220m0, €.46 g,

s y/
ol oS ifP G ol SO ARToR R e
sBrréd) reatictOmixtyre wablheated @y 7% 6C under Bnitrogen atmospherg f@gl5 h.
Th? i pgggu%s e Bnd pldeadiiomixtine'@ad Egow]eﬁggo@tﬁ'@. Zrhin
lajeBctiomatogr§phy ghe@nes EtQAEH9; 1)) RKBaleEShat oniyf stading miaterial was
ofeft e epelon s et GRSTIRRD i1 SG/RRR AP ARSI O T
thd aibwenplaelded Yortbutpacylaten(0B2aul0.72 889. GTUTIQL), triethylamine (0.40

- bot I .

A8 QOGRS e spume e (0 00915 01
mmeolhyaridodmhydtous T8V (ii mL)z 1Thg storeg@eagtion)mixture was heated
o(rl)gﬂghpgtt 1V1'oa’&r g&%&g tn a{ 4 gaﬁ gﬂjgﬁsghgrez 2Tl‘% oullbazh ?;HP Hmoved and the

um (Il
dark oWy Ir@antlnle mixjurz2vas allowed 1<Bc<g.zl atlR®. FFhe Irgaction onixtaeywags

7
ol Yoo PECHIHN b e N uts SEERERO G o
phase wa©dred enembigSithr fitered, ang the fillTate veisl conaemramm vacuo to
t . . . p
o RN ARl o PRl s Bl o B
by Hagk) ¢hr0matmrm onrsilicagel yitsa Aexanes:BiQAe gradient100:0 to
SBEBT Y 17 CSATHRAR 1 SIIEIHRG (ERE PGt
hwnkynmnyloraemylll-atﬂgo(o@hgwl}ﬁz propengateg Tom, sirmggsplution of the

s e e S M ot
agid (@ ml3 atrRd| L)Theambtlan mxtumamme@iat RT)undenha nﬁtqgen ed
airﬁ@é:pth FH’foF”z??%Li{ el'h\@aréa&ﬁ)ﬂtrﬁ%ure was concentrated in vacuo to give the
crude acrylic acid. The crude product was purified by reverse phase preparative
HPLC using a C-18 column and a CH,CN:H,O gradient (75:25 to 100:0) with 0.05%
TFA as a modifier to give 0.080 g (39% over two steps) of compound 188 as a pale
yellow solid. 'H NMR (400 MHz, DMSO-ds): 5 1.50 (m, 8 H), 2.21 (m, 4 H), 6.51 (d, J
=16.1 Hz, 1 H), 6.67 (d, J = 8.4 Hz, 2 H), 6.92 (d, J = 8.2 Hz, 2H), 6.97 (m, 2 H), 7.58
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overni ght at 110 OC under a nitrogen atnosphere. The
oil bath was renoved and the dark brown reaction

worzoosourr20vas al l owed to cool at RT. The react i PCT/US2004/024308

m xture was partitioned between Et OAc and H2O. The

| ayers were separated and the organic phase was dried

over MgSH, filtered, and th9 filtrate was

concentrated in vacuo to give the crude acryl ate

ester. The acrylate ester internedjiate was_partially

(G 1647 Wl 2R (G Fatiag] HpiSyoafs. 4 H) LSO sl H HRMS
: ' Lyt 45 ive 0.171

(S PR S SeRMeop I Pt Rs A7)

(2E) - 3-{4-[ cycl oheptyl i dene( 4-

é;(gq{q%wg@%l )met hyl ] - 2-fl uorophenyl } - 2- propenoate. To
lution of the inpure tert-butylacrylate
ester (0.17 g) in CH2ClI 2 (4 nL) was added
trifluoroacetic acid (2 nL) at RT. The reaction

m xture was stirred at RT under a nitrogen atnosphere
foR 2.75 h. The reaction mxture was concentrated in

QQ give t Qde acrylic acid. The crude
pr oduct

d by reverse phase preparative HPLC
using a ohu#m and a CH3CN: H2O gradient (75:25 to
100: 0) with ol 05% TFA as a nodifier to give 0.080 g
(39% over tyd eps) of conpound 188 as a pale yellow
solid. 1H NVR (400 Mz, DVMSO-Cf6): d 1.50 (m 8 H),
2.21 (m 4 H~76.51 (d, J = 16.1 Hz, 1 H), 6.67 (d, J
=84 H, 2H, 6.92 (d, J =8.2 Hz, 2H), 6.97 (m 2
H, 7.58(d, J =16.1 Hz, 1 H, 7.72 (t, J =8.2 Hz, 1
Stdp 194,32(Qyc]otieptlideh2medh4riediy)dighdial (3PS (ESI) Cal cd

fg%;ﬁg@%g%io@%ﬁcﬁ%m1'5.d*8, 0.25 % TRE3dL) was

stowly addepcTiBh¢2.§inild erfdBendinviedisytidg alitoomiternp@ajurd onder a
S AR Wi PR AP R
of bishydroxyphanyd)ymetharenat(4.8 @o ho2a mpa) artd cyelobaptanore (7.74 g,

ol# BHFITAE TRORRES as Afecl G eBBiH diitig RS &R Plixture

t
v&éssfeatdmyaiwmwhﬁrmirrjﬂwlﬂd;nlazgrogen atrgosphe@Xer ambyditoral 2 h.
T e L T e
waspouest isth @l 0% elguecusikiO0:1 iL).r Thgreactiar mixture wasdiéered

; . diti | o ) .
(HolBER 450 31 Blie 2g i bid BARveched wit ¥ rle Ul Bk ©
tranzferred tova separatoadfunnel@nd tHoRtyers wene sepr@ed. (The lapueduse

PR e Pt Gl gl A @ A5 ARG BB ol dhase
wasawashed mith brioe 42 s d pamily) adriedf(NazB0,) ditdrednand thgerconeantrated
u%‘&@ﬁfeﬁbgé% prgg&rg%]&9éjﬁ1e crude product as a gold-yellow oil. The crude
product was purified by flash chromatography on silica gel with hexanes: EtOAc
(100:0 to 50:50) as an eluent to afford 6.75 g (99%) of the title compound 189 as a
white solid. '"H NMR (DMSO-d): 6 9.21 (s, 2H), 6.84 (d, J =6.3 Hz, 4H), 6.63 (d, J =
6.3 Hz, 4H), 2.19 (br s, 4H), 1.48 (br s, 8H). LCMS (ESI): m/z 294 (M + H)".

Step 2: Ethyl ({4-[cycloheptylidene(4-hydroxyphenyl)methyl]
phenyl}oxy)acetate (190)

To a stirred suspension of 4,4'-(cycloheptylidenemethanediyl)diphenol (189) (1.176 g,
4 mmol), K,CO; (0.692 g, 5 mmol), and acetone (100 mL) was added bromoEtOAc
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phase was further extracted with EtOAc (4 x 250 ni).
The conbi ned organi ¢ phase was washed with brine (2 x

wdade@swoid20 dried (Na2SH4), filtered, and then PCT/US2004/024308

concentrated under reduced pressure to give the crude
product as a gold-yellow oil,qThe crude product was
purified by flash chromat ography on silica gel with
hexanes: EtOAc (100:0 to 50:50) as an eluent to afford

Sof‘ﬁierL goﬁ%rN@o B%g% fctfoé%r?a@%éﬁg%@% ;Z?ogn}_&%%er#gre( S‘he jeactlon
pixturepvas 4efluxed fg 3 i then Tocled taRMand 4iltgred 2T Hf9f||(rblr‘e w?as
c?dﬁ):entﬂe?té@ur@@'r réducéb’bpresg%n(j":t% Erud@p?od%%ﬁ ptgrhﬂed by flash

qf{fqu@g@pbh @ptsghpa gelnwmhmdesaampla@m (188t 1) to afford 0.440 g
(Qb?u‘%f t}h@)fMé %SI%EJ@'PF% {ébqép? Mlt@ SC o %ngi @Pﬁé’/s)ég)dla?kylated

cycl ohe
gs 8, white ) Aropd 03t O(dofaterting nﬁtemab 189 wasdiso recovered.

mfgfm (e IR oo

NMR (@iiizoRDRAaXtdLif. 28 (sad Hi, dfmmeded &7 HZ, .’eH); m2 (0PEBY Hz,
ad) £ ght T.

49,5230 b1 o S0 o YL 8V MR RISEIY BBl . 42

(B T 65z, o’&lrf)oi’rai! Gyrsaphy, 1068 @r bj 8t), geh (Ut7 bezaseay 1aaMs

Eg A Iy +1) to afford 0.440 g (29% of the
tl%gc%&(éﬂungla 90 as a white solid and 0.408 g (22%

SSFP & HHH?V@PBGPMIGGB&M Mrwmhlehgl)mthydﬂphéan)ﬂcé’t& &cid

( starting material 189 was al so recovered. Data for
_Ff% ({4-[cycl oheptylidene(4-hydroxyphenyl) net hyl ]

Edmd Wr[pm@yeab@d@n% hlﬂomebﬁﬁﬂetwwemﬁ))acetdte (190) (0.20 g,
07532;%1{05 w%l)'@lssgzlgg?rz THF f?‘dl:éé'? (|1_|£ GEﬁ;)_D g tlﬁsztzcg/e Sj)fuilon was

agdqd pﬁi Na®ii (245.mi0) gt soont Kmpetatiies. (Ehe @htiondw@Ehdated dt 70 °C
g s G nbPiodsg A, dediil Wi iy

2 f/@@qt@ous HCI, and then extracted with EtOAc. The organic layer was washed

\Aﬁtﬁ‘bnh@’(frleﬁuﬁgt%g dig{&goﬁ %M%‘ieoa(yrpﬁ? Y 'bpegs&r%qg ra‘ﬁéor}d e

y acetic acl

CUde-Aredust. oﬁ@pmn?@m(mmhgdibxoﬂaﬁﬁmwhﬁ nnabhmtdglbérmywmpx
ved
CM%@%% ﬁd%'&?}nol (9 1%8 gl)) agf%%@gﬂ? l(%%veea ég# th gﬂn%gnd 191
aadd eff-whit SIHOHME2178 -1 G " QIR (wmﬂna,tmmso Jsb}ea 12. 92 (s,

R GRS o 2L il Bk e e bR i T pd

ki), 1668096/ FfLe blas2HICH 628 8, PH)NR.22 ¢bnt s, aEtY,elds ’(MrtshBIE§ @oms

(R 537508 (Y i Anel e bt Eete Bhups Ranat ¢,

73.0pon.B.The

Example 69 (195)
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crude product. The product was purified by flash
col umm chr omat ogr aphy wi t h chl or of orm and net hanol

w@ 00%/0112201: 1) as an eluent to give 0.182 g of PONPS204024308

19J. as an off-white solid, np 170 171 0C. 1H NWR
(300 MHz, DMSO-d 6): d 12. 921( 9.25 (s, 1H),
Dd, J = 8.4 Hz, 2H), 6.89 4J—84H212H) 6.81 (d,
J =8.7 H, 2H), 6.66 (d, J-84Hz 2H), 4.62 (s,
2H), 2.22 (br s, 4H), 1.5 (br S 8H. LCVs (ESI): mz
375.08 (M + Na) \ Anal. Calcd for C22H24O4: C, 74.98;

éiepﬁ g( r%ﬁwiﬁ\enﬁ)[)s?@\élﬁyl W)@h@ﬂyl Eﬁg&f]ld%néﬁ:)/ci&@pﬁﬂ 192)

B h | t hyl
ThetgdapeTaRBY Gy SPURI RRChios e aTbey S dAwasslianad, Coupling

tﬁz@W&ld @%r@rﬁ@ﬁﬁe@ﬁb% (NS Rsn{IfhethdnoMesandWyLiBWEstanone

|n bet wee

a(f@f ®@3ﬁ>)0[ QoRR4NE\A92,a5) Wbt $qliFe I AR £300HMHz, CDCLs):
ﬂ’%?&“%ﬂi é‘ﬁﬁkgtezﬁﬂﬁmﬁgg =l14lg H% ?’fs r&oﬁnw% @93 =4

Ite sol .41 (d, =
P&%ZZHHZG772H15717(WR£H0dd J1= 15 6 Hz J2 = 7 8 Hz, 1H)

A :

ieﬁ? §g4o§r{)op r;df) l'd%)meg@y(ﬁq%n )erﬁgg\#é?ﬁén 93 tep 2:

To@89ld t9°G) asmtlan@s{ rogep enych)fﬁ net yloxy)phenyll

rﬁétﬁﬂh{eﬁg}‘ége i t ZE(ELBQ ?Pﬁlﬁé\girﬂcmcb (0 mL) was ac added

meg 4p5mgb, )nm@)sslawueahesaag iqromighse Mas shired hefwiepn 5°C and
%}/4 81@?‘? (;rra rbf&'ﬂyHb b4 frfo waferﬁomheﬁ ﬁ%ﬁ&y&aw’ér&c

en caret oure I'nto water

S(epe@tmqnd ting @qug@;@rlgywaé fgré’mreatr@fae%wdh COhCl 216 8Q4nL) and
thé‘g&ﬁﬁe Cof%aﬂrfgg)?er%% a¢4 %gn)"" & cgh'l%ﬂo% a(n% Cg}nﬁ@atf@ih)by flash

organi c ried
aomareehroEetograriy @ape Pidd @200 of mta@lh_!?écﬁsmff -white solid.

ng 1. an

SISy Pty 8. S 99ugs re
Hz, 8H), 725 (RH)= 8.7 HE7 2Kl &, 74J(Dtd 7 8 7HzHz, J12‘|),:6 69 angip .67 (e, Js =

d, T , 1 54% b , & ,
1085, U od 1 B ghthy S RbS 1, FB i 1 0
(bap®BH), J = 1.8 Hz), 4.71 (s, 1H), 2.32 (br, m 4H),

r .
o835 e ety S e BB oty ety
eayi)2- P@nemoptm(d.aé)e (194) Heck reaction wth
- n -

*ﬁr‘é‘#‘ﬁ%@@gWe?‘c%ﬁ??*é%ﬁgm%%%@%%g@“ 1.47 mmol ) and
reethylideaejcytiahaptings(193) (0.420g, 1.47 mmol) and ethyl acrylate (as
described in Example 6, Step 2) followed by standard work-up purification gave 0.26
g (47%) of compound as 194 an off-white foam. 'H NMR (300 MHz, CDCl,): § 7.56
(d,J=15.9Hz, 1H),7.42(d, J=7.8 Hz, 1H), 7.19-7.15 (m, 3H), 6.76 (brd, J=7.5
Hz, 1H), 6.7 and 6.68 (br dd, J; = 2.4 Hz, J,= 8.1 Hz, 1H), 6.4 (s, 1H), 6.33 (d, J =
15.9 Hz, 1H), 4.86 (s, 1H), 2.33 (br s, 4H), 1.60 (s, 8H), 1.55 (s, 9H). LCMS (ESI):
m/z 405 (M - H) "
Step 4: (2E)-3-{4-[cycloheptylidene(3-hydroxyphenyl)methyl]phenyl}-2-

propenoic acid (195)

To a cold (5 °C) solution of 1,1-dimethylethyl (2E)-3-{4-[cycloheptylidene(3-
hydroxyphenyl)methyl]phenyl}-2-propenoate (194) (0.200g, 0.49 mmol) in CH,Cl, (8
mL) was added TFA (2 mL). The resultant mixture was stirred for 3 h at RT. The
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wd dbsam20d f -white foam 1H NWVR (300 MHz,

described in Exanple 6, Step 2) foll owed by standard

wor k-up purification gave 0.26 g (47% of conpound as
CDCI 3pCT/US200564308
(d, J =15.9 Hz, 1H), 7.42 (d, J = 7.8 Hz1 1H), 7.19 -
7.15 (m 3H), 6.76 (br d, J = 7.5 Hz, 1H), 6.7 and

6.68 (br dd, J1 2.4 Hz, J¥2 8.1 Hz, 1H), 6.4 (s,

1H), 6.33 (d, J 15.9 Hz, 1H), 4.86 (s, 1H), 2.33 (br

s, 4H), 1.60 (s, 8H), 1.55 (s, 9H). LCM5 (ESI): niz
repgHorf mixturgwas @ngegntnated under reduced pressure and the crude product.

p&%ﬁd b} s’uéa[g%veﬂrems&gvégh?%eﬁ?% ﬁasaheecmbﬁexi ) 'i@slzybé Rhe

enol C To a col ut i on

eblﬁntltOPfofCthﬂ P50 £909¢) of ceppoynd 293 asap eﬁ t9 IfQ%né'd AIMR (300

VRESREBBRGS s b s ey renke g, 4570

Hzl 2H), THO (eps tiljtahbd Hﬂ sty rﬁe'i&@s dsJ |=|8r7eHZ f3t), 84h (it R15.9 Hz,
e t r duced
1H|t’1 é?gfﬂé andﬂ%héy{:b?ﬁde pro ?éélzu'ﬁ?éﬁzgﬁb_yﬁgi'l i ca gel

chrormt ogr aphy usi ng n- hexanes EtOAc (4:1 to 3:2) as
Eanmel! u?ﬁ,‘g&g afford 0.155 g (90% of conmpound 195 as
= foam 1H NWR (300 MHz, CD30D): d 7.65 (d,

J:159Hz 1H), 7.51 (d, J 8.1 Hz, 2H), 7.21 .(d,
J 578 I—le 2I—I) on 10 (app t, J:7.5 Hz, 1H), 6.32
(bnj d, Hz, 3H), 6.45 (d, J = 15.9 Hz, 1H).
HO 61 (br s, 8H). LCMS (ESI): mz 347
(M - 0 (199 Step 1

(4- Br ono- or ophenyl ) ( 3- hydr oxyphenyl ) met hanone

. §tirred solution of

(4- br ono- 3- yophenyl ) [ 3- (et hyl oxy) phenyl ] net hanone
(1.0 g, 2. in toluene (50 M ) was slowy added
AlCI3 (1.3 g, 9.7 nol) via a powder addition funne
under a nitro%en at nospher e  at roonltquerature The

Sten 1+ UcPromp-Brikeraphanyles-ixdroxypbenylipethanens (198) 3 n,

'T-'HE Qjeﬁ\%&ﬁ/‘dtleﬁ pficetivetiesaoerl fbio2vRds efmplddel. Tda &mﬂéﬁ solution of

nperature and then poured into 10% aqueous (I O(?
<4Tprqno-§€'aﬁ@ah%nmb3rﬂn%1 yigraphssylineganone (1@ le)t pipluene
(%0 Inngag BBQ/W‘EHde (i\|@|§ gas ?a@ 7$ﬁtb|) #a aéideb(Raddms}a fMTHel under a

ngrogjan at;mquh'g%at%%\? tqraaeragjie _Ttge sftqu.qg reggton imgtupqzwasipﬁated
a?r&gx ﬂi?f@srr_ﬁrﬁ@ réﬁi’fgon Jﬁgxtgreaués éﬂlb%a to éecﬂ té"?ooniid)npe?atérb and
m an

ttp@ pl%r:gd intp W @gueoys)HCI2Q0, Snb) Standard worlt%p yT]eIZded 019385 g
(%d%)“of@ié)mé oAl 408 88 tak SR SRaNvR! (BoteRelznEDbY): 15071

and768(dd J1 6.6 Hz, J,= 6.6 Hz, 1 H), 7.60 and 7.57 (dd, J, = 8.7 Hz, J,= 1.5
Hz, 1H), 7.50 and 7.47 (dd, J; = 8.1 Hz, J, =1.2 Hz, 1H), 7.41 - 7.31 (m 3H), 7.15
and 7.13 (dd, J;= 7.8 Hz, J,= 1.8 Hz, 1H), 5.93 (s, 1H).

Step 2: 3-[(4-Bromo-3-fluorophenyl)(cycloheptylidene)methyl]phenol (197)

The general McMurry protocol, described for 14 was followed. Reaction of (4-bromo-
3-fluorophenyl)(3-hydroxyphenyl)methanone (196) (0.860g, 2.3 mmol) and
cycloheptanone (0.814 mL, 6.87 mmol) afforded 0.80 g, (93%) of the title compound
197 as a white solid. '"H NMR (300 MHz, CDCls): § 7.89 (app t, J = 7.5 Hz, 1H), 7.17
(app t, J = 7.8 Hz, 1H), 6.96 and 6.92 (dd, J,; = 9.6 Hz, J, = 1.8 Hz, 1H), 6.86 and
6.84 (dd, J;= 8.1 Hz, J,= 1.8 Hz, 1H), 6.73 (app br d, J = 8.1 Hz, 1H), 6.70 and 6.68
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The general McMurry protocol, described for 4 was

foll owed. Reaction of (4-brono-

w@z2dosoanephenyl ) (3- hydr oxyphenyl ) met hanone ( 1980T/US2004/024308
(0.860g, 2.3 mmol) and cycl oheptanone (0.814 m _, 6.87
mmol ) afforded 0.80 g, (93% of the title conpound 197
as a white solid. 1H NVR (3083 MHz, CDCI3): d 7.89 (app

t, J =7.5 H 1H), 717(appt J—7.8Hz, 1H), 6.96
and 6.92.(dd, J1 = 9.6 Hz, 8 Hz, 1}7—%, 6. 86 and

(&, 8l4 = @ttiHz b= 24 Ha gh), 567 @petuz-wmjz,, 16).7589 g2, (or
J4q)q5’lg(l5|,zs 81.2)616 70 and 6.68(dd, J1 = 8.4 Hz, J2 =

sm 3: 13,1§1memylgthyuﬂ(2ﬁ§) 31{45{9y<(l9heetyllme(?»g)vérp)yphenylimethyll

viySirBYénoate (198
{cf/ﬁcr g ne%atel(_d%ne(S hydr oxyphenyl ) met hy

&-efgeu@rai)ﬁﬁ@hw}acﬂ gew@a@éﬁré_o@@ loptesl. Jdgrkic ple@ct%@tween
3@&%@@;& -3-fd5ophéBtyERReftyMRAe It thRERo [ESR (6.800L] 2143

mympl) angethiracsylate affpried &40 4. dG R beidpe litle armeounsi 188 asan off-

: | | i —
BT B 28 i 0o B0 S 408 g
8ahHaf thin7 118 (Armain/ =118 KvRIKB 6@ 7RRE 6.94apbr, dd, 4.58 1 ("t% 1H),

6]93-ari'o66§§k!¥rd9 g9=1‘74%ﬁﬁg%7‘3%n]d =) 8 715((913%J“*>5rgz 3rﬁi672

6. 94
aﬂd@@BGaDleT-lﬁ1 ldz.9/3=2tHB. 88, 6.60 and 6.681(dd. 14 +48.AHz, 445 2.4

005ty - {0 Ry, & 28, 2 g i gEi20 o
s¢ dd), 12811 and31.49 kbr s, BIZ) 4.85 (tr HZQH)1HPM$S(H) (napy21 (M3-H) .

el 4! o Sbuieaplehebfljioing iy J&thwwﬁ Zfogrphenyi-

Z;Mopehdk&q‘di&?@ mz 421 (M - . Step 4:

@%ﬁgr ggg&@glgrﬂf%%fh% %{lp?d for O_p_ﬁ was fc;llow&d Thus I (’)l c

chmetuyl(ettge()ZETBe[Mjwwmptyﬁq&he& pﬁdrexxmhemémmmbyll aﬂe@rppml}-z

pE’(S:E)n% 8%@@0@3@%&% m rﬂ—{;]}; e(i%(%yvég oxyphe !ﬁl@}i ;?r)rérétt% an?rg Q -305

d (oaw) opﬂrenmta]coﬂlpomd)asamaifwh(té&&)n (B lmrag(Boo MHz@,PD): §

Tofo bhd < ey B2 B audedil A o8 el 2R lae ok Rz 1,

7.GOOr M2 = 8CDAZDYH), 6.94.(bitd, (Jds 117 Hz1 BHY 6[-&7 a.6p (m73139 6.56 (d,

FR8 205 T 438 s o e pr S b8 s feSiy ra2 g8 gy -
Ahﬂh CQIC@?OFCZQ%QIQC){M 53hjb 0675@8 M, 6 83,F, (14ges4l2)FbBr;r? ?Dgg éas H,

Q%F 73-\ Anal . Cal cd for 023H23Fos 1.5 H2O, G,
70.38, H, 6.63, F, 4.84; Found: C, 69.96, H, 5.95 F,

4.73.
Example 71 (201)

g O OH

Step 1: 4-[(4-Bromophenyl)(cycloheptylidene)methyl]phenol (200)
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Exanple 71 (201) Step 1:
4-[ (4- Bronmophenyl ) (cycl oheptyl i dene) net hyl ] phenol
w@ 2@08)pTheo general McMiurry coupling protocol, desDUs1»ed024308
for 14 was foll owed. Reaction of
(4- bronmophenyl ) (4- hydr oxyphenyl ) net hanone (2.77g, 10
mmol ), and cycl oheptanone (1446 nL, 30 mml) aff or ded
2.795 g (78% of the title conpound 200 as an
off-white solid. 1H NWVR (300 MHz, CDCI3): d 7.41 (d, J
The genergiMcMury coppling gratocgl, desgrigeqfor 1gpq)a’s follaged( Reagtien of

(4%’%355'}3&%?3@33@8@"3')‘J”e?ha%ﬂ? 3;%7-592 Hb:mifolf ZardSoycibhibptanone

, 8H). S :
(36 kA @ﬁ'@ﬁtaﬁpr@ér?e'f%q @@@r‘éﬁ}ﬂ ftisrrompopnre 289 ps BR Sffoyhite
.20 t i iLge it -
scﬁ)lg'orrigop e¢1$®?ﬂc'3g'| %[22?6{ éﬁfgém?ﬁ ﬁ l_%] gwggiﬂl (?2%(5#{3( TZO
2k, 7.218d,hb )8 HRRHPFR 29 i, J X ©431238H), @.748(sntid), 2,32 (m, 4H),
1'%%&%?%&)/' boronic acid (0.627g, 5.6 mmol ), aqueous 2 M
, (1.29, 4.7 n, 11.2 mol), and DME 815 L)
Stepde d-{syeloheptylidenelivi3-furanyl)phienylimetbyitphenal 420 e was
f i ik xture was cool ed at room
A@#%ﬁ‘?wrf%?“%s&ﬁg%“?ﬁﬂ%o (30 M) and filtered.
bmplﬁ¢ny¢)tqclehmlid@nehnneéhwllnhempl E2aG\¢1-0 808-8rmmol) 2 RBHz)4 .
[ . n
(0132589, 826 Rimol 3L Broric doi X 2716 BN SALLBEES M

NaCoHuch2ands’ plir 1.2 gunaly asd DMEa(genLicinderamétpgap aymosphere.
Tﬁésﬂeg&bd.ﬁérjggﬁ.g@ ?@3 5/?’“%@ ﬁg 58 I_ie%é?ioﬁ n']i)}tut%s\léﬁ‘z%cgﬁ%bgél;ro&ﬂ

give e title conpoun .
tempieradurs otliiuted With KR (88 00) andAiltecmCTBY filtratepvamadiluied with EtOAC

o i i S0l ootfits o

pressure {afaffQrd thegerudg-prodaet) Thesprpdugtavaspusifiad by sgica agl) |

oo o s b b SR i e
(9R%) ofitheditle 82mPOyNd-20T7a08 Whitx spisl. € HAYMRZB09 MtzeEDCH:): 5 7.73

4. | i fyr | |
U AR R R a1 A F e T, T ST,
7.7 (iroiph@mH2) eHy,@. Bhept v 8.4 Elae) e 691 (f pher @ HE,IH)(23109 s,

) ) PP 0.,020q, [ ),,
o3, 1 822 TRV LR EHSIESY T 330" "6 T56 nab Ao (Gt 6
8N\ C0F.0%; Foltd),C, 8259, Hn®I0p, and THF/ H20O mi xture (4: 1,
5 nmL) under a nitrogen atnosphere. The reaction
m xture was refluxed for 1Ch. Reaction m xture was
Exampled2t(@02)oom t enperature, diluted with Et20 (10 nlL)
and filtered. The filtrate

Step 1: 4-{Cycloheptylidene[4-(2-furanyl)phenyllmethyl}phenol (202)

The round-bottom flask was charged with 4-[(4-
bromophenyl)(cycloheptylidene)methyl]phenol (9) (0.100 g, 0.28 mmol),
PdCl,(PPh3),, (0.020g, 0.028 mmol), 2-furanylboronic acid (0.063g, 0.56 mmol),



was diluted with EtOAc (30 nL), washed with brine,
dried (Na2SO4), and concentrated under reduced
wee@ssuneot o afford the crude product. The proPUDUSWaE024308
purified by silica gel chromatography using hexanes:
Et OAc (19:1 to 4:1) as an eluent to give 0.0.42 g
(44% of compound 202 as a WHte solid. 1H NWVR (300
MHz, DMSO-cfe):d 9.28 (s, 1H) 7 70 (br s, 1H), 7 59
(d,J—60Hz 2H), 7.12 (d Hz, 2H)
agdeous 2MdNa3CAz, (Om;;, 0.56 g8nqly ; ang THFQH;@ lpqg(turg}(ﬁ 1 @r’r@@ under a

&t%gsr? flgmc@sgﬁer'éz The F@actl ﬁfktjr@rwa% ref]rdi‘)ed fé)r ﬂ)7h (ﬁéacﬁlon Mture
wasg cpolegd Yo &ogptemperature iluted with Et,0O (10 mL) and filtered. Thg?lltrate
whs fvtel QAR EXORE eRBInty (Wershed i b).pélwa kEjS,), Jagenol

5 YELY &

he procedure descrl was errpl oyed. A
5 copgentatediundeiieducesspresiuse gqngf(@@@q,ﬁrpcﬁe product. The product was

p?rnﬁ ﬁll%@%ﬁ@fﬂ)ﬂh\hﬂd@g’ﬁr\g |He$i§ﬁb°s) E‘f@m {)1]9 ’P!&%P} as(ér9)

rmd( PPh3) 2,
elmm t)o gn@@ 84219y (445 o icempeury 202 @ﬁa@wg' e @ol@b %nWB (300 MHz,

92%8(9 £1), 9.78Q8r my) 7. 5@¥ij/ uxb'F'lz294 "7011%1(0 J=6.0

reacti’on mxture vvas ed for”

Hat ald):iﬁr&i (WDJ R @3 Hnoﬂl'buﬁﬁﬁl(@at T 814 g 1H). 566 (. Vi<@3 gtz 1H),

10 6con(gou’nd rzggl;lgbrpsr W ite éﬂ'%gﬁ’) W%W%RMG H)"

DVMSO-cfe):d 9.27 (s, 1H), 7.70 (d, J = 0.9 Hz, 1H),
6.0 Hz, 2H), 7.15 (d, J = 6.3 Hz, 2H),
6.6 Hz, 2H), 6.86.(d, J = 2.4 Hz, 1H),

.3 Hz, 1H), 6.55 and 6.54 (dd, J1 = 2.4
K 2.48 - 2.47 (m 4H), 1.60 (br s,
5 (m 8H). 2.37 (br s, 4H), 1.62 (br s,
z 357 (M- H) . Exanple 74

4-[ (4-bromophenyl ) (cycl ooctyl i dene) et hyl ] phenol (49)
Stép 154-{cyclaoctPlidenaid-|2-furddyipiiemydiethyllphepdl (203D. 40

5 Ao B 5645588y A BB v
charge) withile[(4-bamdpbanyh(sytclavetylidene)rmethyl pbleriab £49) ©0.450 g, 0.404
RS AU 548 B0 STk BN £ o
nadl),aa,8040.086 g,00.8@8 miridl )Nl THBM OHA, 1, BiBD- TiEG)eactibn
n%xté%e \&és re%Eged tgr 18 T( ’@n&gpd W%kléb @puré%ﬂoné}y&%sﬁ gihc gél

20  cBrdindtagragthy) proGid8d 118 mgHYS%@ obfhefitle cdmpo@rd3203 as a white solid.
'H NMR (300 MHz, DMSO-dg): § 9.27 (s, 1H), 7.70 (d, J = 0.9 Hz, 1H), 7.59 (d, J =
6.0 Hz, 2H), 7.15 (d, J =6.3 Hz, 2H), 6.94 (d, J = 6.6 Hz, 2H), 6.86 (d, J = 2.4 Hz,
1H), 6.67 (d, J =6.3 Hz, 1H), 6.55 and 6.54 (dd, J; = 2.4 Hz, J,= 1.2 Hz, 1H), 2.48 —
2.47 (m, 4H), 1.60 (br s, 2H), 1.50 — 1.45 (m, 8H). 2.37 (br s, 4H), 1.62 (br s, 8H).

25 LCMS (ESI): m/z357 (M—H) .

Example 74 (204)
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Hz, 2H), 2.19 (br s, 4H), 1.60 (br s, 2H), 1.50 - 1.45
(m 8H). LCM5 (ESI): mz 359 (M+ H) +. Exanple 75
PCT/US2004/024308
4-{cycl ooctyl i dene[ 4- (3, 5-di net hyl - 4-i soxazol yl ) phenyl
] met hyl } phenol (205) The procedure described for 202
was used. A round-bottomed fl#&sk was charged with
4-[ (4-bronmophenyl ) (cycl ooctyl i dene) et hyl ] phenol (49)
(0 150 g, 0.404 nmol), PdCl 2(PPh3)2, (0.028 g, 0.40

' (3, 5-di net hyl -4-i soxazol yl )boronic acid (0.113
a3 (0.086g, 0.808 mmmol), and

). The reactionm xture was refl uxed

smdard wor kup and purification by flash

silica gellchronatography prOV|ded 0.120 g (779 of

3): d 9.27 (s, 1H), 7.30 (d, J = 6.00
(d, J =6.30 Hz, 2H), 6.96 (d, J = 6.0
Hz 2H) 669(d J 60Hz 2H), 2.37 (br s, 3H),

2. 19 (s, . 60 br S, , 1.50 (br s LCMVS

o bbb e SO RS .
Thewotadufpdescdbed 0292 Wae uped cAdoundl-latitoorediladk vas cB@ged
S e R BRTR DRE M 0 or
RATIAPBhga, (@02Bg 0 )nmdP)_:I GHaraRifAh8)odic doi (WA 0g, 0.80 O Bol),
.58 5O s o GRS ) BB A Bl
réfluxedriar, 104h. 1YporThsuat wammp)andmwtfuamn/msﬂasbfsiliua gdl f or
Hrn PR DR LR 080 U LAeeD L\ARlst v
(GOOMHIN CDIVEI@daSS 9129(& JHHh8.ne (sdH)d7.7a ks, NWR 7.9D@, WH25.00 Hz,
30 Th40 % 2680 st o o 3288 Bl T, @80 0. =0

Kz, @A), (2119 (br% $H)3 1160, (b2$§)2H)21.8F (1545 @hj)8H)2 LEBS (EBIR 2n/z 359
me S, 1.52 (br s, 8H). LCVM5 (ESI): mz 372
H) Exarrpl e 77 (208) OHStepi :
{Cycl oheptyl i dene[ 4- (et hyl oxy) phenyl ] net hyl } benzoni

%rllq (égé&HThe general McMurry protocol, described
npl oyed. The coupling was conducted

bet ween cycl oheptanone (1.5 nL, 12.64 mol), and

4-{[4-

sysa
I

Step 1: 4-{cyclooctylidene[4-(3,5-dimethyl-4-isoxazolyl)phenyllmethyl}phenol
(205)

The procedure described for 202 was used. A round-bottomed flask was charged
with 4-[(4-bromophenyl)(cyclooctylidene)methyl]phenol (49) (0.150 g, 0.404 mmol),
PdCl,(PPh;),, (0.028 g, 0.40 mmol), (3,5-dimethyl-4-isoxazolyl)boronic acid (0.113 g,
0.80 mmol), Na,COj; (0.086g, 0.808 mmol), and THF/H,O (4:1, 5mL). The reaction
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(et hyl oxy) phenyl ] car bonyl } benzonitrile (1.0 g, 4.2

mol) to afford 0.750 g (56% of the title conpound
w@tnsar220 white solid. IR (film: 2920, 2225, AGODB$2004/024308

1508, 1242, 825, cnl. 1H NMR (300 MHz, CDCl 3): d 7.58

(d, J 8.1 Hz, 2H), 7.25 (d = 8.4 Hz, 2H), 7.08

(d, J 8.7 Hz, 2H), 6.84 67J:8.7 Hz, 2H), 3.80

(s, 3H), 2.36 (br s, 2H), 2.29 (br s, 2H), 1.60 (s,

8H). St 2.
miKire e Gl FordlOrt SRNAPET WRYkHR 2R Pyiicelign by Bassiicerad
crﬁo&a%}apﬁ pfovidtldch. {20 @ 9%S)Uf thd Rfe d?fmpound 205 as an off-white
{cycl ohe t | i dene @g rret hyl oxy)lpheny
SQifét Hy NV rN'H?!lCF 620 9)27((8. Bdo 7 0 (4. 52 649013, 2H), 7.21 (d, J
= 540G 2 2% . eait d, 2se g fgesBBad 60y 3%% AL, 219, 3! %min)s 3‘|-'|5192 19

resul ta lon m xturé was stirred betWween

(sarid), 20600(6r ,32H)31.80 (IResa 8H).oCMISYESHemiga386dir &1 - | nt o
water (125 nlL) and then extracted with CH2ClI 2 (3 x 50
m.). The conbi ned organic | ayer was dried and
Example6: (2061 under reduced pressure to afford the
crude product. The product was purified by flash

col utm chr omat ography to give 0.245 g (86% of
onpound 208 as a white solid, np 110 - 111 0C IR
Irr): 3391, 2921, 2852, 2229, 1609, 1509, 1213, 829,
c ot $HONVR (300 MHz, CDCl 3): d 7.57 (d, J =

.4 Hg V.27 (d, J = 8.4 Hz, 2H), 7.00 (d, J =
7Hz, , 6.79 (d, J =8.4 Hz, 2H), 4.97 (br s,

H) 2. 3 br s, 2H), 2.29 (br s, 2H 1 1.60 (br s,
H) . LC ESI): mlz 302 (M- H) . Anal. Calcd for
C21H21 NO C1 83.13; H 6.98; N1l 4.62; Found: C,

83 13; H16.96; N, 4.62. Exanple 78 (210) Step 1:

Sieact drYElRy PR L RARR et ol

Mpt ocol, described for 14 was used The reaction was
conduc(% ed bet

i PORSE CRSTRY 91202 1asdalabtsty 1) BURIDRIeMES Bagkwasharged
with 43(46rembphéhy l)@?/ @hé;ﬂﬂ&fehd nﬁdbxh]fg?epr%;@tr(e 10? Ig?lﬁ .28,mmol),
Pg%lﬁ(g%hm%)gb é)z&ﬁn Q) ggg o@m&tf\pqﬁq bRiguic acid (0.079
9,068 mmol Na.C8; (OCb60]g 79 58 rﬂmU@ éﬁd)'ﬂHﬁ/l—lZ@ (SrﬂL 411)= TBe teaction
mpﬁurez\gs ref;xgg fér 10 I@I%tandgrcb\fotkgp ’%gvounfs ca@é Pg \Jlasﬂ_ﬁll‘ca gel

criroﬁhatdgmpr@rd)row&d%m(sg (18%), of thDfitie( C‘ompﬁ)‘dhd 286 @p an off-white
yclohex liden

5-tetraneth
el IR (SR CPERES DRSS, ik 7 dbre B A0 W 2. 7.98 (8, J
=BIPHLM), 6195 ¢d ied 6l 2R0S v, Ysasls HE; DIl 2.37 (s, 3H), 2.23 -

2.22 (br, m, s, 4H), 1.52 (br s, 8H). LCMS (ESI): m/z372 (M -H) ".

Example 77 (208)

NC [ l OH



(et hyl oxy) phenyl ] (3,3
I 5, 5-tetranet hyl cycl ohexyl i dene) net hyl ] benzonitrile
W@ 2080120200 700 g, 1.95 mmol) was treated w t h BEIBUS04/024308
afford 0.350 g (52% of conmpound 210 as a white solid.
1H NWR (300 MHz, CDCI3): d 7.58 (d, J = 8.1 Hz, 2H),
7.29 (d, J 8.1 Hz, 2H), 71482.(d, J = 8.4 Hz, 2H),
6.79 (d, J 8.7 Hz1 2H), 2.01 (s, 2H), 1.94 (s, 2H),
1.33 (s, 2H), 0.96 (s, 6H), 0.95 (s, 6H) . LCVs (ESI):
StepA Ms(qlmheptyhder@{@ﬁngthyloxy)phenyl]methyl}benzomtnle (207)
4. Br
Tﬁe é&neﬁ l\ﬂ&gene? Joﬁ d% @rb@d fﬁﬂé‘%éﬁ%ﬂu%c{ %&%F)Bpl‘h/g?/vd%

eno
cwmugted;bepmeﬁremto@eptaegmﬁﬁemf .64 mnoels apdpHred usi ng

(ééhytag,@aﬂ?nﬁgﬁ@b&%nggingﬁ%re'ﬂ%v ) TRHBO AR D). 7507 B8%) of
5 theditieaompoynd 207 ah g anhie splidhyIRAfIN): 2920, 2290683, B08612M2,
8%3{5};?‘2% Wﬁ@d&’mf—&' bB&’Fg sgy.%éi@r UfJé:?Hzo?Hg %‘@t(é, $4 8% Hz,

1tl'ecoO an o
26 I7.Q8 (d1H=NIVRHEg 32H), /84, (dDMS&7cI7‘I£i)2H)d3 80 85 38, 2.364br s, 2H),

25938 1 BB BN 1) 670 (4 Y - o4 1 21
SteplZ: 44cydeheptglidéne(4-hydidxyphenyd)rhethybnzonittite (208)

10 T§ @ﬁoﬂL@t@I)]%Eg{i% ?FH-chagﬁe;ﬁ&\%eﬁ@[ﬁ-(&%‘tﬁyldﬂb)pﬁe@lﬁp 2:
”(em}beﬂéomtﬁlemwﬁﬁg pgh@/¢ mnidl) d, @HL1> (20 mL) was added BBr;
(dp'ﬁéegn @1?1?525 Lrﬁel?;;rﬁ_gﬁgsruﬂarﬁuégé%ﬁ% %‘5}1@2\&‘/%&% egﬁ\g%@ri_‘é (& and 20

ropenoa
°C far& h. oReqmtion etixtuee, wakesaured intb Water (E25wals) dndll themexdracted with

bl ORISR b GBS ARy

15 revuoed pmsuneéaetfeml the ciudé plodiichetheypredintwas purified by flash

oy o BT ARG 0,080 e AT BAERARAD 268 Sl Spf
rgstGer $11 elFplire: B39 GABY, 205227228 $60% 0508 216y BALS! c

P ﬁ%@b@a\ﬁ%'@bgb Erzw (éH?O gﬁ%%‘ 757 (@l 88 |—(z32H)

720)(d, F=85 Ka, 2H), 6:78 (d, HHz 8.424), 2H],.497 (ol s, 1]H)=28154sz 2H), 2.29

2 .8 br s, ) : = 3.0 .10
20 (5, 2475100, 0. Ly sl hesod Gl e iy or gt
NES T, B8113; H) 6.983e063:Found: C, 83.13; H, 6.96; N, 4.62.
(2)-3-{4-[ (4- Hydroxyphenyl ) (2, 2, 6, 6-tetranet hyl t et rahy
dr o- 4H- pyr an- 4-
gx%gﬂ@gglﬂggpyl]phenyl} 2-nmet hyl - 2- propenoi ¢ acid (213)
The general hydrol ysis protocol, described for 195 was
foll owed. Thus, 1, 1- dlnethylethyl
- hydroxyphenyl)(z 2,6,6-tetranmethyltetrah

yl ideme) e I]phenyl} 2-met hyl - 2- propenoate (212)
(0. 1QOg| 0.41 mmol) was treated

25

Step 1: 4-[[4-(Methyloxy)phenyl](3,3,5,5-tetramethylcyclohexylidene) methyl]
benzonitrile (209)
The general McMurry protocol, described for 14 was used. The reaction was

30 conducted between 4-{[4-(methyloxy)phenyl]carbonyl}benzonitrile (1.00g, 4.21 mmol)
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with TFAin CH2Cl 2 to afford 0.158 g (95% of the
title conpound 213 as an off-white solid. 1H NVR (300

wokso0R30OD) : d 7.68 (s, 1H), 7. 40 (d, J = 7.8CHE$2004/024308

2H), 7.23 (d, J = 7.8 Hz, 2H), 7.01 (d, J = 8.4 Hz,
2H), 6.75 (d, J = 8.1 Hz1 2H), 2.83 (d, J = 5.7 Hz,

4H) 2.11 (S1 3H), 1.22 (s, . LCVB (ESI): niz 405
(M- H . Anal. Calcd for C26H3004, C 76.82; Hl 7. 44,
Found: Cl174.81; H, 7.42. Exanple 80 (215) Step 1:

and 3ﬁ,®6ﬁ@ttamyetbyl¢m¢lohsxqrmrpd9@5@o a2.ptt |"cbléﬂé;°43ffwfiﬂ 03)‘59 eHED%)

oyﬁgﬁé:%%c@%%sc%wﬁdeésﬁg ﬁ%gém?gjp@ vvaégl#)l?’ | owég.(d' J=

844 iz, 2H)r DAY fth oy 8.) l-(zr:?l:ll),ddﬁt (. U deine HaelHhy BI8SHenbE 8(74193,

2&9%{‘1}% Eﬂ%) pf op()ghoa é 3@‘{%@ \F‘J\htzgencl:-é gé g%(@%’%@ EH)

Step an‘4-t(4d1_y@lr®()6)hgnylﬁl(zi%,5,6ftet2rameaqui¢haxwldemé)m§thvﬂj z

=65, mers. Step 2:
b%ﬂ é'yﬁ?%( cl ooctyl i dene( 4- hydr oxyphenyl ) net hyl ] pheny
The demetitylajibn proterobgestoibed fori2@8 (asisedhé-[gener al

(ﬂﬂg%%ﬁtfq)@ Pg:? ﬁ%ﬁéﬁa'qgﬁﬁl'&agﬁeng@d’en%%et\q@ﬁ)ep%r{16'“@@)
@ Zéﬁgv) 1.85 (mnqlcwad oeateq with BBe( to-affput ©2§pa €987 ) ofsompbiindh 210

ST P ol PREDERCR P 9788 B 50 g -

8thidz,t2H)| 202 ¢poudd HZ] 2HRS. 20 (d, ¥t=18.¢ Haf 2H), arid (&, 2H), 1.94 (s,

2B TR 2D Gl BB Gl o S wS e e

sol i d. 1HNI\/R(300I\/HZ CD30D): d 7.67 (s, 1H), 7.38
br _d Ty .0 Hz, 2H), 7.22 (br, d, J = 6.6 Hz, 2H),
a J =66 H, 2H, 6.72 (br d, J = 6.3 He,
2H), 2.31 (br s, 4H, 2.10 (s, 3H), 1.70 (br s, 2H),
1. %8 (br s, 8H. LCVM5 (ESI): nfz 375 (M- H . Exanple

81 (216) Step 1:
Hd 4> 6he Jertd{ 4- hydr oxyphenyl ) net hyl ] phenyl } ox
Y) acgon ) The O al kyl ati on procedure
descrlbe oy 199 was fol lowed. To stirred mxture of
- (cycl ohept yl i denenet hanedi yl ) di phenol (189) (1.18
g, 4 mm,hab K2gO8H( 0. 691 g, 5 nmol ) and acetone (50
m.) was geded,breppacetonitrile (0.418nl, 6.0 mol).
The reaction mixtufe was refluxed for 3.5 h. Standard
wor k-up and purification by silica gel chromatography

afforded 0.175 g (13% of conpound 216 . as a white
Step 1 4- [(4-Bromophenyl)(2, ,6, 6-tetramethyltetrahydro-4H-pyran-4-ylldene)

methyl]phenol (211)
The general McMurry procedure, described for 14 was employed using (4-

bromophenyl)(4-hydroxyphenyl)methanone (2) (2.10 g, 7.58 mmol), and 2,2,6,6-
tetramethyltetrahydro-4H-pyran-4-one (1.40 g, 8.96 g). Standard work-up followed
by purification gave 2.64 g (87%) of the title compound 211 as an off-white solid. 'H
NMR (300 MHz, DMSO-ds): 6 9.37 (s, 1H), 7.49 (d, J = 8.7 Hz, 2H), 7.10 (d, J = 8.4
Hz, 2H), 6.95 (d, J =8.7 Hz, 2H), 6.70 (d, J = 8.4 Hz, 2H), 2.16 (s, 2H), 2.10 (s, 2H),
1.13 (s, 6H), 1.12 (s, 6H). LCMS (ESI): m/z 399 and 401 (M- H)".

Step 2: 1,1-Dimethylethyl (2E)-3-{4-[(4-hydroxyphenyl)(2,2,6,6-
tetramethyltetrahydro-4H-pyran-4-ylidene) methyl] phenyl}-2-methyl-2-
propenoate (212)
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and 0.700 g (47% of the bis-alkylated materi al
2,2"-[(cycl oheptylidenenet hanedi yl)
whe@thbenzene- 4, 1-di yl oxy)] diacetonitril e as a pi/U82004/024308
solid. IR (film: 3413, 2921 , 1605, 1504, 1210, 1170,
828, 729 cm1 . 1H NWR (300 MHz, CDCI3): d 7.14 (d, J
= 8.4 Hz, 2H), 7.02 (d, -1594Hz 2H), 6.91 (d, J =
8.4 Hz, 2H), 6.76 (d, J—81Hz 2H) 5.0 (br, 1H),
474(s, 2H), 2.33 (br s, 4H), 160(s 8H). LCMS
Thegeyerahtieciazacton proggdure, AgsgribedAprctd was foltpweds 34-Kgp

bﬁ)m&ﬁﬁﬁ&"é 6 ﬁ t&ﬁainé\thzylt%trg%vdrg 9 rarC'4 g?@erfb‘ﬂmefﬁyl]&e%gb (211)

(24490 1[Qﬂﬁdnmnap¢a§|re@ré¢céwnh ﬁycﬁl@ﬁwwgmhﬂﬂ-qmpenoam in
t@d;&%xér}&gaqo gﬁw a,at% Jﬂaﬂd%ms cé?nabdmd A d AieOR oihgSE

SCrib used. A round-bottom f was
issinarge ghewpene E -isomer (212) was |solated by HPLC as a whlte SO|Id H NMR

(f%&%ug%%ﬁbgb %’% (sd?}éggﬂ'"@”gdgaﬂ hgg V‘Qb@lﬁgé.& Hz, 2H),

Tdietdode 8.4 60, 2H), 7.817d, L h8. 4d'bZ)v?é'|)rﬁ 89 (bre, éHh)’c’l304(d, J=3.0 Hz,

B Enat B 5 BN 1 s (3 n 2RET v o

SWI? 8: (dmadd [WHyﬂlmphelw“i?,Zcﬁaﬁ-mtmméllhtyltatra?dxpkﬂ-l-pyran-m
00 j t 217
B SaRtyhphishy - et 2 molnble'dcta (RSP0 00 00700

U:el@@egaluwdmtsqﬂombolsusmsetmos 095 wasYaiowdd. ThuhINH -

Ryl GRS aglorfind 2B S ey Ryl bffans

yiidéhelmethyl)gdnyl}-2:methyi-probnoate (212§ (0.190g=044.mmbk was treated

il T oAb oy et b g3 e

sél?d.=1l-BNMR-(BDOM+Bz, CD,69)(37.68K$,,1H),. 280((t1, J 3 7:8 Hz, 2H27.23 (d,

U (B4 SRl o G H A Tedy bR TR R 0ra 89 el 7 He

4KY2 byt el 2c1 22 (s 121 A)CMS QESM%M 4051 (M < BINdi AnadrGaled for
described for 191 were e Tﬁé et hyl 4-({4-
G26Rae ParfeptB84: i f s Fayngk nVi t hyl ] phenyl } oxy) bu
tanoate (217) (0.155 g, O. 39 nol ) was di ssolved in
THF and EtOd (1:1, 10 nL) and then treated with 1 N
dat 70 0C for 1 h. Upon acidification,

wor k-up, and purification afforded 0.1 10 g (74% of
the title conpound 218. 1H NWR (300 MHz, CD3OD): d

Step 1: (1,1-Dimethylethyl-3-{4-[cyclooctylidene(4-hydroxyphenyl)methyl]
phenyl}-2-methyl-2-propenoate (214)

The general Heck Protocol, described for 15 was followed. 4-[(4-bromophenyl)
(cyclooctylidene)methyl]phenol (49) (0.371g, 1 mmol) was treated with 1,1-
dimethylethyl 2-methyl-2-propenoate in the presence of PdCI(PPhs), to afford 0.205
g (47%) of 214 as a mixture of E and Z (~65:35) isomers.
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2H), 6.94 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz,

2H), 6.69 (d, J = 8.1 Hz, 2H), 4.00 (t, J = 6.3 Hz,
wQ@bkdoso24® (t, J = 7.5 Hz, 2H), 2.31 (br s, 4I—B(:T/ﬂsim54/024308

(quintet, J1= 13.5 Hz, J2 = 6.9 Hz, 2H), 1.60 (s, 8H).

LCMS (ESI): mz 379 (M- H) . Anal. Calcd for

C24H2804, C, 75.7J6;H, 7.42¥%Found: C, 75.81, H,
7. 64. Exarrple 83 (221) ,OH H3CJL CH3 H3C - CH3 Step 1:
4, 4' E 5, 5- Tetramst hyl cycl ohexyl i dene).net hanedi yl ]
sae:phe( -3({2«1§r4clq¢@y'g&m( hysiromyPhgninpthytighemdt- %mthyl-Z-
d,ﬁggdf (84514 was fol | owed. Coupling of
Ydro phenyl ) met hanone (4.28 g,

TBe P hxd&lym@ﬁwlw@pw@ﬁamﬂﬂ@_wsﬁe"c@ved@r{gé qmpgnwetnyu
(2'%}52} 3. Mlﬁzgélﬁg&{/l|o‘eh8§)4-°ﬂy®ﬂ9\?gl‘i’erfyﬁﬁ\;étﬂyﬂﬂ1érﬂl}ﬂﬁ rfnbﬂh?ﬁz-

ded d 22
PETPERGHE (214 60 280 S TAH RIS ppied wimTA Lo gardsh 16ia (52%)
of'th% tlﬂe '(':Bmgéu"ﬁd 215 40a ﬁﬁlxturé o'f EBan’x‘i F-6589) isone? The pufd e,

o p@amme@say  DIR ATarcate it cormpauRs L s ARSI o
"SRR ﬁ fd%lb sy@ﬂeew ?36%8.0@ JTheo@uzalzhylﬁéwa d, J
eSCri 90 ‘Wwas

rocedure
-fﬁ,@ blangillo f.08f(bud,4/ = 6.6 Hz, 2H), 6.72 (brd, J = 63Hz 2H) 2.31 (br s, 4H),

2[15%5332%9?72)if)(€%)h§5% ?ﬁ%)&%%%ﬁ% i I]_|9I+_phe

mol ), and acetone (100 rTL) was added bronoEt OAC (0.50
Et)T(1a [lés?(@') at RT. The reaction m xture was
3 h, and filtered. The filtrate was

concentrated and purified by flask colum

r onat ogr aphy to ord 0.35 g (28% of the title
Nc;é(;\nﬁga I n gddh ?%{1 0.84 g (55% of dialkyl ated

g of startlng material (219) was

(300 MHz, CDCI3): d 7.28 (s, 1H),
Hz1 2H), 7.03 (d, J = 8.7 Hz, 2H),
Hz, 2
4
1

7.09 (d,
6.83 (d, , 2H), 6.75(d, J = 8.4 Hz, 2H),
4.70 (br , 4.61 (s, 3H), 4.29 (g, J1 = 14.1 Hz,
J2:6.9 HzI2H), 1.98 (d, J = 3.6 Hz14H), 1.31 (s,
1.29 (t, J = 4.2 Hz, 3H), 0.94 (s, 12H). LCVB

#? TSt oD ERedamammeny oy
(218)) nethyl] phenyl }oxy) acetic acid (221)

The O-alkylation procedure described for 190 was followed. To stirred mixture of
4,4'-(cycloheptylidenemethanediyl)diphenol (189) (1.18 g, 4 mmol), K;COs; (0.691 g,
5 mmol) and acetone (50 mL) was added bromoacetonitrile (0.418mL, 6.0 mmol).
The reaction mixture was refluxed for 3.5 h. Standard work-up and purification by
silica gel chromatography afforded 0.175 g (13%) of compound 216 as a white solid
and 0.700 g (47%) of the bis-alkylated material 2,2'-[(cycloheptylidenemethanediyl)
bis(benzene-4,1-diyloxy)]diacetonitrile as a white solid. IR (film): 3413, 2921, 1605,
1504, 1210, 1170, 828, 729 cm-1. 'H NMR (300 MHz, CDCl3): § 7.14 (d, J = 8.4 Hz,
2H), 7.02 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 8.4 Hz, 2H), 6.76 (d, J = 8.1 Hz, 2H), 5.0
(br, 1H), 4.74 (s, 2H), 2.33 (br s, 4H), 1.60 (s, 8H). LCMS (ESI): m/z 332 (M- H)".
Anal. Caled for CxH23 NO,, C, 79.25; H, 6.95; N, 4.20; Found: C, 79.14, H, 6.90, N,
4.21.
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The hydrol ysis procedure described for 191 was
followed. A solution of ethyl ({4-[(4-

whyasoxephenyl ) (3, 3,5, 5-t et ramet hyl cycl ohexyl i Peney1oei/n4308

yl'] phenyl }oxy)acetate (220) (0.280 g, 0.66 mml) in

THF/EtOH (1:1, 10 nL) was treated with 1 N NaOH (5 m,
excess) at 70 OC for 1h. Acld® work-up and purification
afforded 0.20 g (77% of thetitle conpound 221. np 163
- 164 0C. 1H NWR (300 MHz, CD3OD): d 7.05 (d, J = 8.1

Emampte 82 (248h5 (d, J = 8.4 Hz, 2H), 6.85.(d, J = 8.4

Hz, 2H), 6.69 (d, J = 8.4 Hz, 2H), 4.46 (s, 2H), 2.99
(d, J = 4.8 Hz, 4H), 1.30 (s, 2H), 0.94 (s, 12H). LCVB
(Eg)

. mz 393 (M- Hr. Exanple 84 (223) CH, Step 1:

%a : enyl ) (3, 3,5, 5-

et ranet hyl Hene) net hyl ] phenyl } oxy)

but anoat e ( al kyl ati on procedure descri bed
for 190 was follgwed. To a solution of 4,4'-

[(3,3,5 5-tetrg Nyl cycl ohexyl i dene) net hanedi yl ] di phe
nol (219) (1.01%2 8 mol ), K2CO3 (0.518 g, 3.8 mmol),
and acetone (100— ) was added bronoEt OAc (0.644 m _,
4.5 mmol ) at RT. The reaction mxture was refluxed for
18 h and filtered. The filtrate was concentrated and

Spepii: fEtieyl 4a({4{¢\cisheritylidemethydroxyphergiinethyl) phapytyoxy)
bgﬁn%&,ﬂe@% g (40% of the title conpound 222 as an
- WA

oam In addition, 0.16 g of unreacted SM
The Ooalkylationr procadere desdriGhdbior B0 wasmsed. 4 Suaiitbottbin flask was

B 5t .4 erplpopbidaTPT gty Iphel 128) (19929 S
K005 (0.5 189, 18y75 mpivdranidiasetonb (1 2ol ) Tadhel ab@23)ixTine ethyl 4-
b/l@/rrg%q%{tj n?)'(ajﬂr’c’]e @Sﬂlg'trhl'y lotlni gfrfoj)?&ééjgodde%oét rélo%' Rvi‘ea?\dftﬂé hﬁ%ﬁr‘a'was

r¢flusedh foul 24 by Ragulat WOk, U, :Blcﬁpmiﬁmtmmyrbplmtmhmnyigrawm e)
SR BB M0 34T R g0
ofitialkgiateeigaddutt. 00256 unczactedrof Stheas alsotrecnversidx t' birNMRe800
VP EE D 0B L PO a7 G200 s ISR By 2o
2H), 675 @, d =B.881z02K1 ) 510 (of 1K) ATITYGL 228.1ad4z, 819 Kt f2Hh4.00 (t, J
SEobiz o 3545 0702 i) 2B b, 215 0GR D152 e, .-
6t B3.4HJ, 1.89 ts, 8HJ, H28 (t2lH:,7.BHZ BH)0 LCMS-(ESBIH nirfiz 402k~ H) .
shob3 4 aRoriandlihizoSonghiptuifioboriioRibitnor
a¢i(2n8) 4H), 1.31 (s, 2H),0.94 (s, 12H). LCMS (ESI):
Tﬁgzhydroi%/su Mondiibng deseabed fo ST we enmloyed: Phus SGthyl :((&
[cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}oxy)butanoate (217) (0.155 g, 0.39
mmol) was dissolved in THF and EtOH (1:1, 10 mL) and then treated with 1 N NaOH
(2 ml) at 70 °C for 1 h. Upon acidification, work-up, and purification afforded 0.110 g
(74%) of the title compound 218. 'H NMR (300 MHz, CD;OD): 6 7.02 (d, J = 8.4 Hz,
2H), 6.94 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 6.69 (d, J = 8.1 Hz, 2H), 4.00
(t, J=6.3 Hz, 2H), 2.49 (t, J = 7.5 Hz, 2H), 2.31 (br s, 4H), 2.05 (quintet, J;= 13.5 Hz,
J>=6.9 Hz, 2H), 1.60 (s, 8H). LCMS (ESI): m/z 379 (M - H)". Anal. Calcd for
C24H 04, C, 75.%6; H, 7.42; Found: C, 75.81, H, 7.64.
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8.11; Found: C, 75.63; H, 8.03. Exanple 85 (224} Step
1.

Wdé((ﬂ@ymzmhept yl i dene{4-[ (2- hydroxyet hyl ) oxy] phetwi}1084/624308

yl ) phenol (224) To a cold (5 0C) solution of ethyl
({4-[cycl oheptylidene(4-

hydr oxyphenyl ) met hyl ] phenyl }8Xy) acetate (190) (0.200
g, 0.53 mmol) in THF (10 mM ) was added 1 M sol ution
of LiAIH4§1.3 m., 2.5 mmol). The reaction m xture was
Example 83422Yhat tenperature for 0.5 h. Reaction

m xture was quenched with EtOAc (5 nL) and stirred for
an additional 10 min before pouring into 20% aqueous
HCIO!I(SO m). The reaction m xture was extracted with

&S 03_x A@Ht he conbi ned organi cs washed
Wt h bri m), dried (Na2SO4) and

concent r ated wnde&” reduced pressure. The crude product
was purified flash chromat ography on silica gel
usi ng he qpq: tOAc (4:1 to 3:2) as an eluent to
af ford 15 Py (863G of conpound 224 as a white solid.
1H NWR ( MHz, €CB3OD): d 7.04 (d, J = 8.7 Hz, 2H),

6.94 (d, J = 8.4 Hz, 2H), 6.86.(d, J = 8.4 Hz, 2H),

6.70 (d, J = 8.4 Hz, 2H), 4.03 (t, J = 5.1 Hz, 2H),

Stepd: @i4'-(3,3:5,5-Tetramethylpyclohexylidene)methanegiylldiphefol (219)

'@EG%E%%I g@bé\ﬂpﬁ??cogbﬁgﬁ)r&%\?&), dedBiBedRF 14Mas thllowed XIBIIRY of

s (@{nydfoxyphieshibpetpaneram 28 6,0 brpbiaed #1358t hyl ] phenyl }
- | i .

s A

asinditions affqrdge b 6B atthertide sameennd 321psaneibivhite soid. 'H
NRRRAR %{%C@@lﬁv\%bg W‘%A(l-}%, 309 70 @, 32 APL) anPR Do (s,

acet'one ded eth
4H)p0 Ogs, 2+t hyl propanoate (0.0.382 nmL, 2.6 mmol) at

S LBl S Ap AP 3.8 SRR i by Bihopmotn
p@mmymetmw ( 45% of the title conpound 225 as a
VL B o B debibedloC 1D JaBlo e R sleton .-
[(3,8.3,5-@trathethylcy@ohéxylidare)méthegediylldipherol1249)Hi .01 2443 mmol),
§0F% (bigned 54 ol Snq sphond (160 1y sy brgfarCib 0 go mi.
45mBolBatRT. Fhd reattizomixdyre idp, refluxes fgrid h,sandgikpred] Tiretfiltrate
\&%se%d]rf?ntﬁatgd Elﬁd pgmed t}y% QE%‘)fcthrﬁatél&r?apﬁMo'a@d 0.35¢g
(28%4) 4f fheytitle chepoyhd. derad(itionyi84g yfivesfidiatutated prsidastyand
8%}y of starting material (219) was recovered 'H NMR (300 MHz, CDCLy): & 7.28 s,
1H), 7.09 (d, J = 8.7 Hz, 2H), 7.03 (d, J = 8.7 Hz, 2H), 6.83 (d, J = 8.7 Hz, 2H),
6.75(d, J = 8.4 Hz, 2H), 4.70 (br s, 1H), 4.61 (s, 3H), 4.29 (q, J; = 14.1 Hz, J,=6.9
Hz, 2H), 1.98 (d, J = 3.6 Hz, 4H), 1.31 (s, 2H), 1.29 (t, J = 4.2 Hz, 3H), 0.94 (s, 12H).
LCMS (ESI): m/z421 (M —H)".

Step 3: ({4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]
phenyl}oxy) acetic acid (221)

The hydrolysis procedure described for 191 was followed. A solution of ethyl ({4-[(4-
hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl] phenyl}oxy)acetate (220)
(0.280 g, 0.66 mmol) in THF/EtOH (1:1, 10 mL) was treated with 1 N NaOH (5 mi,
excess) at 70 °C for 1h. Acid work-up and purification afforded 0.20 g (77%) of the
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met hyl propanoi ¢ aci d (226) The hydrol ysis procedure
descri bed for 191 was enpl oyed. Ethyl 2-({4-

w@ eqpshanept yl i dene( 4- hydr oxyphenyl ) net hyl | phenpd §/0%30p4/@24308

- net hyl propanoate (225) (0.150 g, 0.37 mmpl) was

di ssolved in THF and Et OH (1 1, 6 nL) and then treated
with 1 N NaOH (3 nL, excess}®at 70 0C for 1 h. The
reacti on m xture was cool ed and poured into 20%
aqueous HCl (40 nl). Standard work-up and purification

title £erPRRUNAR2105NR) 1855984 86 t*f'lé"V!R {309 MdafdeaRP)20 8.08ddah=
8°1b|f|z Vi) izé‘()& 'Jd— 8 11*#12\' (éé%)gj'\/b'ée %@ﬂ %)69 (Q }3 831z,

2609%4(1@,, )2919@1 #|24Q , A1), 72’30((8, 2HJ) Q98(SL 1%) Q S (ES):
£§33 qu_— 8. 1 Hz, 2H), 2.21 (br s, 4H), 1.52 (br s,
LOVS (ESI): mz 379 (M- H . Anal.
Cal cd for C24FQ8Cﬂ ,C 75.76; H, 7.42; Found: C
Teai'lzza 5% IExan‘ple 87 (228) ,0HH 3 CI| CH3 H3C
y
2-({4- [(4 hydr oxyphenyl ) (3, 3, 5, 5-tetranet hyl cycl ohexyl
i dgpe) net hyl ] phenyl } oxy) - 2- net hyl propanoate (227) The
o Ikylattpn procedur e described for 190 was enpl oyed.
H usgengfon of
4,41-1(3, 3, & ‘
di phenol (21
1.86 mmol ), and

gt hyl cycl ohexyl i dene) net hanedi yl |
g, 1.74 mol), K2CAB (0.257 g,
tone (75 nmL) was added et hyl

2- brono- 2- kg dnoate (0.33 nL, 2.3 nmol) at RT.
The reacti om,0 mas refluxed for 48 h, and
filtered. The filtrate was concentrated and purified
to afford 0.272 g (40% of conpound 227 as a white

885, v H BB Cadps; T 07 04 (d. o = 1.8
tetramatiylcyzéldhkexglidenke)methyd] plxenYBH)(Y) ButaBodte (222)= 1.5
'Iﬂfz:o-%@l?ti% gréc%%urre ﬁgszqé'f:’g f&jﬁ;}g%; foffwied. 7§ ’aﬁ‘g)!u?iaﬁﬁaf‘%#-

[(B, 25, 5¢tetrardethyl6yBoHdrylidé ki )methd@d{yfidipbeéfal (219291.059, 2rmol),
'ﬁ%&ﬁ%@%& g. 3?@(@@%@ %]E%tbgé’ (108l wabdaed brofokdacitloss
mL, 4.5 mmol) at RT. The reaction mixture was refluxed for 18 h and filtered. The
filtrate was concentrated and purified by flash silica gel column chromatography to
afford 1.08 g (40%) of the title compound 222 as an off-white foam. In addition, 0.16
g of unreacted SM (219) was recovered. LCMS (ESI): m/z 449 (M -H)".

Step 2: 4-({4-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]
phenyl}oxy)butanoic acid (223)

The hydrolysis conditions described for 191 was followed. A solution of ethyl 4-({4-
[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]phenyl}oxy) butanoate
(222) (0.760g, 1.7 mmol) in THF/EtOH (1:1, 40 mL) was treated with 1 N NaOH (20
ml, excess) at 70 °C for 1 h. The reaction mixture was poured into 20% aqueous HCI
(200 mL). The precipitated product was filtered and dried under reduced pressure to
afford 0.68 g (95%) of compound 223 as an off-white solid. mp 203 — 204 °C. 'H
NMR (300 MHz, CDs0D): § 7.05 (d, J =8.7 Hz, 2H), 6.96 (d, J = 8.4 Hz, 2H), 6.83 (d,
J =8.7 Hz, 2H), 6.70 (d, J = 8.4 Hz, 2H), 4.00 (t, J =6.3 Hz, 2H), 2.50 (t, J = 7.2 Hz,
2H), 2.06 (quintet, J;= 13.5, J,= 6.9 Hz, 2H), 2.00 (d, J = 4.2 Hz, 4H), 1.31 (s, 2H),
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Step 2:
2-({4-[(4- Hydroxyphenyl) (3, 3,5, 5-tetranet hyl cycl ohexyl

w0 dse)22eet hyl phenyl } oxy) - 2- net hyl propanoi ¢ BCT/US2004/024308
(228) The hydrolysis conditions described for 191 were
used. A solution of ethyl 2-({4-[(4-
hydr oxyphenyl ) (3, 3, 5, 5-t et r'th¥et hyl cycl ohexyl i dene) et h
yl ] phenyl } oxy) -2 net hyl propanoate (227) (0.15 g, 0.33
mmol) in THF/EtOH (1:1, 6 nL) was treated with 1 N
01| (2H)LCMSK(ESE /2827 (Medi ) oAnal. kalcRdarc€i/dnOri Gt A6 %5; H,

0 ) d into 20% aqueous HCl (40 ni).

s\ga‘anaardd%d\?\gsg-glfg’oéJ ?I owed by purification afforded
0.115 g (82% of the title conpound 228 as an

£1 - whi lid. 1H NVR (300 MHz, DMBO-c/6): d 13.0
I“W"Pb 2§9|26( 1H),( 7.00 (d, J 8.7)Hz, 2H)

6.92 (d, J = 8.4 Hz, 2H), 6.72.(d, J = 8.7 Hz, 2H),
6.67 (¢, J =8.4 Hz,o,gH) 1.89 (d, J = 4.5 Hz, 4H),
HQ48 s ) O br s, 2H), .88 (s, 12H). LCOMS
(ESI) H . Anal . Calcd for C27H3404 H20

; 8. Found: C, 74.78, H, 8.14. Exanple
88 (229) NC ekt p 1:
({4- (- Hyhenyl )(3, 3, 5, 5-t et ramet hyl cycl ohexyl i d
ene) net hyl Nohehyl } oxy) acetonitrile (229) The
O al kyl ation procedure described for 190 was used. To

a stirred suspension of 4,4

step §34-6C |5hécfﬂyr@émt[h{(lzqwdrekm M)cﬂ@mﬂ)enyl}methyl)phenol (224)

RS é‘r[ﬂgf%@lﬁpﬁ}%g r?eéﬂ) rrL) was addggcCB

00 S5 3oy

hbart@nmféaym?ethyudh@n&l}bxta}é@eme 13050. zumcgi . mﬂ?bl)cm THF (10 mL)
ni trogen at nospher a rea on m ur was
w050 M SFICR T LB e b 7ep AN TG EAAion Tpd A

sﬂ@écg)(atl&ﬁ?fftt@t\b@mﬁ? I3t CRBIR] Reﬁ@ttdn&ﬁlx&fré wagl gderth& &t EtOAC (5
0 e e C

as.a white solid
iTebotiaes G an sogitaral 1B ah Pefoss RgmaGablo i atHss FiCT (b
). t21r-1hé H:egauo% rﬁmﬁ%ﬁvé@@'ﬁﬁﬁtﬂé&w% BteAy(3 ﬁmm)_% and ihe combined
met hanedi enzene 0 i acet oni t1
TG OTASIR WAb BicS b §25 ik 4 VA A AT et ochiier
récﬂﬂe@éi pV@%urfeeCKh\éerlﬁﬂa préhhd‘t«lms(oﬁﬂﬁbd\ﬂsizflasﬁm&hatog#aﬁhyﬁn silica
g@Husup he)@nqs gad E%c (451 %7)63 %)Oas an elu%ﬁt 40 ord%,gg‘s mgy( go) of
cBﬁrpo@rH) 374 807 (vhite blid. 'H- WR$§OO AHE, Cﬂ)3(3|§) (3$ 047—@ J -QB Phiz,
(3220 LA (ES) 4
2H),6.9% z, &), PB6dg; JH847H%82H) 78 (¢31 ﬁd‘d‘r%l 2'*2\)403
(7 3-=1 Ha, 2H), %6 Ny 3513z, 2H), 2.32 (d, J = 4.5 Hz, 4H), 1.60 (br s, 8H).
LCMS (ESI): m/z337 (M—-H)".

Example 86 (226)

O
OH
N eve
I
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Exanpl e 89 (230) HO Step 1:
4- (Cycl oheptyli dene{4-[(2-hydroxy-1, 1-
walzoveninzbet hyl ) oxy] phenyl } met hyl ) phenol (230)Pdhes2004/024308
reduction procedure described for 224 was used. Ethyl
2-({4-
[ cycl oheptyl i dene( 4- hydr oxyP¥enyl ) net hyl ] phenyl } oxy) - 2
- met hyl propanoate (225) (0.125 g, 0.31 mml) was
treated with LiAIH4 (0.8 nL) in THF (5 nl). Standard
Step 1t: Ethyl 31({4omqlobyp$yudene(éalwdmxmaya@@ﬂwlmngl}oxy)-2-

d 230 white f 1H NMR
ﬁﬁ@’&ﬁé a2l C) Ca'b 27 (5, 1M 700 (d ) =78
0 glkylath_n gpcqqyre gescrupeg qui_zwzpjs usgdgdo @cuspensiqn of 4,4
({%:Ioh%E%/hde‘}re%tr(énedr}l)'d fﬁeﬁolhﬁae?kb%mé $44 Gﬁlnonl K-cés‘(?o 300 g,

26H) mmognand Fstgne (£H anSGVPS(adlded eAhyl %i?ﬁﬂﬁ‘i!ﬂ r%hxlmmnoate

(@b 21=n 26m oI) at RT The reaction mixture was refluxed for 48 h and
Fuorop enyl ) 55tetrarreth|ccoexlldene

fljtmgﬂ himg &]tﬁ@tﬁdyaS(cggggntrﬁt@i %@fl’@pd mm@grg >Q 3@@%5@ of the title
cBﬁ'n‘BB@l‘t’dJ?_% 9§§ Whit® f5hnd. Ofy édﬁ}ﬂ%ﬁ 6.240 Q‘b?dnreérélsaé sﬁaﬁirfﬁrrﬁgtenal

suspens Zl nc p

V(aasoecqve)edxvalsi NMBWUBYO Mitze@DIOR):H 79(121(%1 0813, Ad). P9 (d, J =
r r pomet I’ld I

21 RS AT 781q POTEtEREN 1S UCCRR 1B, 2L UBr o ) .24

(@0k= zzth RH.G.80 (b5, dF anzl 448): 3/59<pyBH)( 4.58 (br s, 8H), 124 (t,J
r 3 0.02 nol) and

J%’% @gﬁﬁ@@%@?ﬁw cyc og(gnxaﬁ ge (9.26 g, ) 0.06 nol) in

Stefp-2( 2:0(2- [ﬂyrlomtﬂmﬂﬁ(ﬁwcgbsyplmmf l)hmt?yﬂplte\nvl}oxv‘)hk

react | . s heated at reflux for an

%%gy{ﬂrgﬁ%@'égg{%ndar wor k-up foll owed by

TiherhyHiatysis mrocepavedésciibéd tpr 190 Was emplayepdo Ethyl 234{@-as a

BSR4y Bpperi o fipniiof o Rbeiforpfnogiciazs

(8.130 gz0.32IMmolpwag dissalyedlinT HE: and-EtOH H) 1, Gamizpar(dthed treated

o i nf 555t Hi 4P, e bl i r

poRBRY)intSt28% dqueous HCI (40 mL). Standard work-up and purification afforded

G TG DT i AR st

DIVIS()AdshySdIBCDQ/(}bhenU-I)) 9.263s,9H);6.98 (d, J = 8.4 Hz, 2H), 6.90 (d, J=7.8

Hro 246 /2.8 1 £ 1A b 2tk B T 5 8 W A e 20 8 abg iz s
g:-AH 48 (YleH). TEMS (EShHdmnd 379 (M 44—|)mrmha.| Galep ér,,HJ0g C,
75.76; H, 7.42; Found: C, 75.07, H, 7.52.

Example 87 (228)
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reaction mxture was stirred at 0 OC for 1 h, then
heated at 50 OC for 1 h. Upon cooling in an ice bath,
wER@H012220 L) was added, and stirring conti nueplCT/U52000024308

m nutes. The m xture was then acidified to pH =2 wth

an aqueous solution of 1 N HCl, extracted with Et OAc

(2 x 50 nL). The conbi ned oﬁébnl c extract was washed

with water, brine and dried (Na2SO4) filtered, and the
filtrate was concentrated t(o%gl ve the crude product as

$tebdr Ethyd 2d{4-[(4shysrexynhenyh Gql:5.6-takamsthyleyciohexylidene)h
rﬁ h%“EEQIWI 2%e§iyi£r6 ﬂ@éte?i_)ed with a gradient

exanes o 409% Xxanes to give a white
ThesP-@lleylation peasedwgtleseribegrfar 190-wag @rnplﬁw’ed hExasegpension of

AP&’S[ {4 @'5q.tr§rr{%@|§llc?@mx¥hc%n@ﬁﬁetﬂar;k?d d@d(oﬁ@r@l I\(IQRLQ()Z@ %’Q%‘ﬁj 74

vl K0: (8,267 @5 166 miBp). Arg 70 (1) was Badacsihpiybromo-
Zlnf%ﬁry%p?opa%'d)ate (b, 3%%[( 52 3 ?rH)iol) é& Ff"l2 fﬁb re&ctlbrﬁn&td’g wag Ffluxed
fer 4®Hh(and fi jte&dgThe ﬂ&ratez\pq;s co,ncgntrqtgd agd aurgueg tq;@ffo@ 272 g

@0%9 of Ebmp]ound &2* a'§|7a wl%@ foar% Zfﬁfa&&tlor\l U)ZOOlgCW@nﬁ%%}ed HM3vas

rﬁctp\{enect ZHNMMQQQREM yﬁ TQQ (¢e£= .8tkda, Rhbket Oy (d, J = 1.8

AR T A o BT A 6 il
4.€5 tused Hy 4ok exyd Hacatd) 96 Kg. J = 619 14.ceb@fse 6H), 1.29
SetlDh TBRE P e SHE T o Dk o) L SMPECH 498 440
JHg .reaction m xture was st! rred at 0 Cfor 1 h, EtOAC
§8e % Rl HAES BRI S pis M BRI oy bend] ety
plrnytiusxyd-@methylipropadoikl aeic (ﬁ)(t r act ed with Et OAC (2 x
118k Wkl SRS 98P e R Gt Bo, Ao RN o it &ca-cs-
Hyidrdxy plhenyiis3, 6gﬁqteeamemykEyclommgl|dee1eometh¢|1phﬂeyl}nxg)3|2|ct as
AR Ab 28 0 S AT THBRIUH LG b
witto triNHdaQin €3 mlo ex@s Fat@ac Crfex heReadiogimigtuee \m ¢tawled and

ST 0 et SRt T B8 yptcaton

affardes @ OhpQ (826 mzhastleacmcwd@gias anmgff-witite solid60 0C,

O -d Q.87
HpOMTshd e Bips IR DoP o s 2Bas Y mod i3 g v
2H)) 6.92.(8Q = 831 18£) 2H)) 6.221(d, J4& 8.8 HZ 2HY, 6:675(d2J HA.4 Hil) 2H), 1.89
81 4%%!42,3]4@, %.:4@ ({&H),Z]I_ES g%r%f)zl(n‘f' ’.88](5,:1 5—1)4 s ?Egl): miz 421
(M —H)~. Anal. Calcd for C»H3:04 ¢ H,0, C, 73.77; H, 8.19; Found: C, 74.78, H,
8.14.

Example 88 (229)
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2H), 7.10 (d, J = 8.1 Hz, 2H), 9.22 (s, 1H). LCMS
(ES): mMz 365 (M+ H+, 363 (M- H - . Exanple 93

W@ 283)p18eep 1: PCT/US2004/024308

4-[[4- (3-Hydroxypropyl ) phenyl ] (3, 3,5, 5-tetranet hyl cycl
ohexyl i dene) nethyl] phenol 1§§33) To a solution of

nmet hyl
3- {4 [ (4- hydroxyphenyl) (3, 3,5, 5-tetramet hyl cycl ohexyl i

eg(mgﬁ&hf%?’%wlg@%g?gz&\%é {J'Hg‘g)gl ‘ﬁ‘%ﬁ %'(7"? %)I o

nhmIMy)a;emm:mim(gg_ur opwi se. The reaction
B oA R e s E S e o
4\,9353t%ﬁ-tqcan@ﬁtlﬁylwlohexwldene)memamemyh]dmmal@@l Y219 Qd) 600 an.78
50
IT&I ne #L?g(?]?né) tg&\%g&&\,@g @é r()illl')tvhas\lﬁ%dgp brine
ampétwtoetiﬂle zm 24‘8l5lmreoledndeimj'ulrdsgenfatinbﬁmeie WBRT. The
lid
i ﬁt%@’e;%aﬁ%%%%wﬁﬁ%r 8o By el e, Do aproe
foliawed py ewrifigatioreaffarded (4196 ga(agl%a)ohf (mitltliarot)mpbemnw a$ & white
SARPISAS 0 8B L) bR ol b ST 4 R R "
te}r,ag]egydpyglon@(ygdqrgag%etbﬁnedo'ﬂ’ple(luedzm asdiyioxy]diaeetdaitrilél, in

ﬁ&% 10 %&%n@&cté&’%ﬁ% %&WW%%66)ed1%@®300

CDCLB& 1.35 (M= 8.7 Hxg2K) ,7.02HY, J 2.85BHE 1 2HN6.907d,8/ +18,7 Hz,

28f% 4763(83§ FeAy2oH 75&3 2+ 2o 2% 24}, Cogise 2645 1. 32& 2H),

08599 1@&0 UCMSYESI)Hayz 2H) (M ZH)7. fAdal. Garcd &arbzkﬁ;%r}:é%c, 79.96;

Hyﬁgéﬁ%?l?%z&(@%gﬁé&g%z 9L, (M + Na)

[[4-(3-furanyl)phenyl](3, 3,5,5-
r@ta cycl ohexyl i dene) net hyl ] phenol (234) The
' col described for (163) was enployed. A
round bottonmed flask was charged with
(4 brom)phenyl ) (%HS 5,5-tetranet hyl cycl ohexyl i dene)

Hﬁet 270 g, 0.676 mmol ), PdC 2(PPh3)2
(0.048 g ol ), 3-furanyl boronic acid (0.152 g,
1.35 nmmol), pqueous 2 M Na2C®B (1.4 m _, 0.144 g, 1.35

and 4:1 THF: H2O mi xture (10 nmi) under

a nitrogen )sphere. The reaction m xture was

refluxed f

Step 1: 4-(Cycloheptylidene{4-[(2-hydroxy-1,1-
dimethylethyl)oxy]phenyl}methyl) phenol (230)

The reduction procedure described for 224 was used. Ethyl 2-({4-
[cycloheptylidene(4-hydroxyphenyl)methyl]phenyl}oxy)-2-methylpropanoate (225)
(0.125 g, 0.31 mmol) was treated with LiAIH, (0.8 mL) in THF (5 mL). Standard work-
up followed by purification afforded 0.086 g (76%) of the title compound 230 as white
foam. 'H NMR (300 MHz, DMSO-ds): 6 9.27 (s, 1H), 7.00 (d, J = 7.8 Hz, 2H), 6.91
(d, J=4.5 Hz, 4H), 6.68 (d, J = 8.4 Hz, 2H), 4.84 (t, J=5.7Hz, 1H), 3.34 (d, J=3.6
Hz, 2H), 2.21 (br s, 4H), 1.52 (br s, 8H), 1.17 (s, 6H). LCMS (ESI): m/z 367 (M- H)".
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tenperature, diluted with Et20 (10 nL) and filtered.
The filtrate was diluted with Et OAc (60 nL), washed

wowds/omemne, dried (Na2SO4), and concentrat ed POTES2004/024308

reduced pressure to afford the crude product. The
product was purified by Sl éhromat ogr aphy using
hexanes: Et OAc (19:1 to 4:1) 82 an el uent to gi ve 0.180
g (69% of the title conpound (234) as white solid np
128 0C - 129 0C. 1H NWR (400 MHz, CDCI3): d 7.71 (s,
1H), 7.45 (s, 1H), 7.39 (d, J = 8.0 Hz, 2H), 7.16 (d,
J =8.0 Hz, 2H), 7.05 (d, J =8.4 Hz, 2H), 6.74 (d, J
o) , 6.68 (br s, 1H), 4.66 (s, 1H), 2.00 (s,
. 2H), 1.29 (s, 2H), 0.94 (s, 12H). LCVS
(ESI) n12 385.31 (M- H) - Exanple 95 (235)Step 1:
-[[4-(3,5-di n§t hyI 4-i soxazol yl ) phenyl ] (3, 3,5, 5-
) A Cytl ohexyl i dene) net hyl ] phenol (235) The
Suzy prat ool described for (163) was enpl oyed. A

4-[ (4-br~qnmophenyl ) (3, 3,5, 5-tetranet hyl cycl ohexyl i dene)
el e®bl, (14) (0.200 g, 0.5 mmol ), PdC 2(PPh3) 2
(0HE35>; eH)5 Mol ), (3, 5-dinethyl-4- isoxazolyl)

bor oni ¢ aci d (0.141g, 1.0 mmol ), aqueous 2 M Na2CC3
(1om , 0.106 g, 10mm|) solution, and 4:1 THF:. H20

et 59 hoph WS S eGP TR RBh B eivionsgol

(&311‘) purification gave 0.172 g (83% of the title

@%ﬂg%ﬁj N&ﬁaggﬁ?lﬁg PJ fed\ﬂ@/el (%% So'd g)i' 1_} g{ag I}@?)(Ngggﬂ?ﬂz sltirred

shspensiau, of Zine pewdet4 3.2gH)0.2 6of4n (reIF (40G-mB) WasiglowRHidded TiCl,

(?1 8\} ?gp rliol)‘%%%ylikgfsazt}_%(bmi 38 réfc'%gr}l_aég azrg&é)ge(n?ﬁ@gs r’gere

ThereadtioVBiktarRGN3s hedted dﬂrﬁﬂlbOfo( Mh+Ahplution BK@afiofogheny!)(4-

rhdBinehBinpinaione B33 9097 m9h £t o3, S5 detrametiippiheigrone

(9.86.9x Q.06 deieip Tikift (I‘IQD]Tn.I)waeladﬁ@cBﬁj thé'lﬂ@acﬁdﬁ ulixtufel otheGehction
nqﬁﬁfer \kgseﬁe%&f a{r%ﬁg’)z fof'an addi onQ{ Sqw Standar workbOthoﬁorRech ash
pum[qanon gevm@hé(mm(w%) &, contpound 2atras hywhitg Gbid e’X-VNMRG(B )

FE. RGBS Bl Lo 2 W00 9 818 TR b, S F’q%’“?)%mz

2biyreo9i (ddadi=dB.1 BIZZZI@) 6. 76Xd U 28T Piz, ZEH)U4368|§5 2 HM o (¢

1k @ - 8- By 0d Q ol 4 OB oo and 471 THE &

Example 91 (232)

Step 1: 4-[[4-(Hydroxymethyl)phenyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol (232)
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at nosphere. The reaction m xture was refluxed for 3 h.
Regul ar work-up and purification gave 0.142 g (59% of

w0 bespirbe conmpound (236) as an of f-white sol i BCT/LERONMR4308

(400 Mz, DVBO-d6): d 9.27 (s 1H), 7.52 (d, J = 5.2

Hz, 2H), 7.50 (d, J = 4.4 , oH), 7.13 (d, J = 8.4

Hz. 2H). 6.98 (d, J = 8.8 HB0 2H). 6.94 (d, J = 8.4
H22H)666(d J:84Hz 2H) 3.72 (t, J = 4.4 He,
4H) 13. 12 4H), 1.93 (s, 2H), 1.92 (s,
Tpig)solutiop é[(42fH)d"°>(YPB©1YG)§33§§H) LCMS (APCl): miz
té%%léﬂgﬁgk&ldéne %ﬁ/l]ﬂenzmc aC|d g% 1r 5&1 9. (% ﬁ1 {nmol in THF (10

mbj) @éa gﬂr} (\)Am@taﬁiﬁeqi L:rix?'l)&ﬂ vh Ehw lc.ak: ‘b‘met a4 @WQBW)OPWW@ Ql'hgxy
S B R A3 6838, { Rlindrd Asblp PSR IHH! U
cdel] ng4n Bn aedpEtle BIOAC 35 Bl was laddedamad Is;ninog cbotirarey [fordne)

BB ARl ki dPododie 32y LRI B
mn j ektraOted GBthdEtOACq2 mB0InL,). é’@ae:oumxr@d MdirddarXOSRracti was whshed
w?th&«g?ergbrﬁr}et Qrbd@ﬁr:éd)a({\% oA IfIR d?[%ugi tfi% élér;glég \Anlg%c%r{c%nﬂéﬂed to give
threcdrlidex pnbdﬁdrasl@ltnrleﬁ!e glul ﬁlne wudk proglueineasgppurified cbatflasm

By #1E dot Blad o bl e ERRA ) 0g% o(

Et®Ghc:hexaes talgive ji]!ﬁhl@ résitize, whch~upon Zrituigatioa Mith Hpt B&xamasl

ént%ﬁl’_l?%;dp’/éﬁjllvle%éel?%d OJI% g (g% 40% ﬁz%m’ﬂéﬁ;ﬂndﬂfé(a( \ghu soTld. mp

184 8 135,°C2HH, NMRXZ0( NIHZJDMS@ d5)+0.82K8,,6H), @87 (5.6HIH).23 (s,

oy 7ok 300 3 e B, S0y, D v

(4,2883 8tH 2H), 6.90 (d, J = 8.4 Hz, 2H)704(dJ 8.1 Hz, 2H)719(dJ 8.1

4 - - hydr 1 (3, 3, -t et ranmet hyl cycl ohexyl i de
%?%Mﬁy (®- ﬁ*’b"ﬂkﬁﬂ%ﬁ% Eﬁ% g%‘??i"@ Ao (238) The Suzuki
protocol described for (163) was enpl oyed. A
oun - d flask was charged with

e henyl ) (3, 3,5, 5-tetranet hyl cycl ohexyl i dene)

met hyl ] phenol (14) (0.200 g, 0.5 mmol), PdCl 2( PPh3)2
. 03¢ S AbH, (4-cyanophenyl)boronic acid

mmol ), aqueous 2 M Na2CO3 (LO nL, 0.106
olution, and 4:1 THF: H20 (5 m _) under a
nltrogenl at nosphere. The reaction mxture was refl uxed

he title conmpound (238) as an off-vvhité
I\/R(4OOI\/Hz DMSO-d6): d 9.30 (s, 1H), 7.88
= 8.4 Hz, 7.87 (d, J = 4.8 Hz, 2H), 7.85

s?gp 134 I[432j-ly)$ox%&yl)ﬂheg@]féj3 5j$>-tetr§m%t@ cyé@mxgﬁ e)
neeihyll phegol(289)

To a solution of methy! {4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl] phenyl}acetate (153) (0.22 g, 0.56 mmol) in THF
(10 mL) at 0 °C was added LAH (1 M in THF, 1.40 mL, 1.40 mmol) dropwise. The
reaction mixture was stirred at 0 °C for 1 h, EtOAc (5 mL) was added, and stirring
continued for 10 min. The mixture was then acidified to pH = 2 with an aqueous
solution of 1 N HCI, extracted with EtOAc (2 x 50 mL). The combined organic extract
was washed with water, brine and dried (Na,SO,) filtered, and the filtrate was
concentrated to give the crude product as colorless oil. The crude product was
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2H), 1.92 (br s, 4H), 1.25 (s, 2H), 0.88 (s, 12H).

LCMS (APCl): mz 419.97 (M- H) . Exanple 99 (239)
WEL@p/012220 PCT/US2004/024308
-[ cycl ooctyl i dene( 4- hydr oxyphenyl ) net hyl ] - 4- bi phenyl

carbonitrile (239) The Suzuki protocol described for
(163) was enpl oyed. A roundi®ottomed flask was char ged
wi th 4-](4-bronmophenyl) (cycl ooctyli dene) et hyl ] phenol
(49) (0.140 g, 0.37 nmol), PdCI2(PPh3 2 (0.027 g, 0.05
porifigd) by flash cheoneaiography osilied gel gbited vith a ggadignt from hexanes to
4?1’}Dilz'tbAcﬁ*§&§ ogivd Mﬁﬁsm% Nwhkn 6903 ﬁltﬁpatlon(\gwnﬁ thexanes

sol uti-on, m xture
cantdininga °%hiof Me@hyielded ;86 rge(91%l)| of thesitle p@npwn@t Z&?ea%white

S8 53 o R BSOSO 98 129125

2H2.30937 65 2Hh 108 (swRiH), @650, 7.1HHANRR), (mmmaﬂ (m 2H) 458 (t, J

50, d@h) 6%4ty>f- fq§2 H%::";H) 4 9B, (FL 3%, 4 tgo (dlz; 79 Hz,

2H) 6771(Q (, JF 81 81z0RH)HS, 22(s)) TH)7 .LBM$ (£S)I miz 86D (M HAH)" 236}3 (M-
.95 (d, J = 8.4 H, 2H), 6.68 (d, J =8.00 Hz, 2H),

.21 (br s, 4H), 1.61 (br s, 2H), 1.49 (br m 8H).

LCMS (ESI): mz 392.21 (M- H) . Exanple 100 (240)

{ e
ES yl i dene[ 4- (5- hydr oxy- 1- pentyn- 1-yl ) phenyl ]
met hyI }phenol (240) To a degassed sol ution of
3 , (ﬁl ohept yl i dene) met hyl | phenol (9)
DMF (5 nmL) were added

Pd( 3 40 ng, 0.06 mmol), Cul (11 ny, 0.06

nmol ), N-di i sopropyl ethyl am ne (0.45 niL, 2.52 nmol)
and 4- \tyn-1-ol (0.11 nm, 1.12 nmol). The reaction
m Xt o stirred at 80 OC overnight, poured into

sat ur at &d gueous NH4ClI (15 nmL) and water (5 ni),
extracted with ethyl acetate (3 x 50 nL). The conbi ned

s&&gammhm %ﬁpfbﬁﬂyﬁ%wm@3,\5§s-ﬁrtranmhﬁeyc|6héﬁﬂ.déhey

| tered, and the filtrate was concentrated to
'@?W!']Phé“@‘r(&a@ product as brown oil. The crude product

Wéscnwdnfdf%tm BC{hf[@UWdﬁ?&(yﬁﬁ’é]WI)PJB 8 %{raﬁetr\gﬁ&sﬁwmne)

eluted wt dient’ from héxanes to C I Nn

rpethheheny Pgirp@éoélel(ﬂéﬁ)t(o BF®an0-43 mreel) s J0imL\a§ °C was
ath%: éﬁt T% £, Nofo @EXﬁ%ﬁ] mrebmsegrﬁe/peua%ﬂ thkture was
af for ng (45% as

e tit e conpound (240)
stiged et @ &C fat 1np E1QBc (5 mkwosadded, NMRS( uip@ ciptinued for 10 min.

'@%@ﬁ% \:/vagéh]en%%iogfré‘?ﬂ’to %H)-—' 2 %’tﬁ%n'aqillegt% édﬁ}tio%@m I\?H(]BP }
extracted with EtOAc (2 x 50 mL). The combined organic extract was washed with
water, brine and dried (Na,SO,), filtered, and the filtrate was concentrated to give the
crude product as white solid. . The crude product was purified by flash
chromatography on silica gel eluted with a gradient from hexanes to 40%
EtOAc:hexanes to give a white residue, which upon trituration with hot hexanes
containing 1% of MeOH yielded 0.15 g (92%) of compound 233 as a white solid. mp
160 — 161 °C. 'H NMR (400 MHz, DMSO-dg): § 0.85 (s, 6H), 0.86 (s, 6H), 1.23 (s,
2H), 1.60 — 1.70 (m, 2H), 1.86 (s, 2H), 1.88 (s, 2H), 2.53 (t, J = 7.8 Hz, 2H), 3.35 —
3.40 (m, 2H), 4.42 (t, J = 5.1 Hz, 1H), 6.64 (d, J = 8.5 Hz, 2H), 6.89 (d, J =8.5 Hz,
2H), 6.99 (d, J = 8.1 Hz, 2H), 7.07 (d, J = 8.1 Hz, 2H), 9.23 (s, 1H). LCMS (ES): m/z
401 (M + Na) *, 377 (M—-H) ".
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2.41 (t, J =7.0 Hz, 2H), 3.40 - 3.50 (m 2H), 4.49
(t, J =5.2 H, 1H), 6.65 (d, J = 8.4 Hz, 2H), 6.88

W@ duosmlzzzts 4 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H)PCTWURB04/024308
(d, J 8.2 Hz, 2H), 9.27 (S, 1H). LCvB (ESI): nlz 361

(M + FD +, 359 (M - . Exqggle 101 (241)Step 1:
4-114-(3- hydroxy 3- nethyl tyn-1-yl)phenyl](3,3,5,5
-tetramet hyl cycl ohexyli dene) net hyl ] phenol (241) To a

degassed sol ution of 4-[(4-|odophenyl) (3, 3,5, 5-
t et ramet hyl cycl ohexyl i dene) met hyl ] phenol (144) (0.25
1e®4 in DM (5 m.) were added Pd(PPh3)2C 2
(40 nmg, 0.06 mmol), Cul (11 ng, 0.06 mmol), N,
Ndi i sopropyl ethylamne (0.45 nL, 2.52 nmol) and
2- nethyl 3-byyn-2-0l (0.11 m _, 1.12 nmol). The
2 e was stirred at room tenperature

oVE poured into saturated aqueous NHACI (15 nl)
and er 5 nm), extracted with ethyl acetate (2 x 50
m). The conbined organic phase was washed w th water,

ed over Na2SO4, filtered, and the filtrate
was c¢orcentrated to give the crude product as brown
oil. The crude product was purified by chromatography
on a silica gel colum eluted with a gradient from

step anag[4@- fa%hygbﬂéﬁyq(g gwpanes to give a |ight brown
ol was

solid he S riturated with hot hexanes

tetm’at'w c¥slahgxylidenelmetiryinhenpb(234) hexanes to afford
Tl\'é(Stfile([ﬁat%ol@Esérfb@d%ﬁ('%%})mﬁlgyédzﬁrbuﬁ& b@tftJ é’lﬂ' sk was

cgargg (vwgtﬂ 45@) brqgnqpﬁe(l)g)(&@@ 5- tqrag@tt(gcyc@f:@xyhgerzp)m@gml]phenol
(ﬂr))(o 2Y08406%6 mihd)), Phc%@rér%)z é@ ldus g50%8 Gﬁnol% 'ﬂ)-furaq’xyrbgronlc

az%“ (03152 gg 1 ;}’5+[Em°'2%ue?l132% 'Vk'&azCPsﬂ é roL %14429101 3Hmpwl)

d, I
soRitiord,nd 4LC|’PQF(FE§4MXZU?% 1d°ffg‘}() ri¥ler ﬁwtﬁ’gfﬁ;éf'ﬂﬁ@nﬁ ] ? g

42) St
‘s? ém"?tﬁﬁervéﬁ‘ﬁefﬁh%eé;few %ﬁe&%qﬂea Hé&tuwmqqmetﬁ@pom 242)
(@fpératlfg ansed (\:A.liitgLEﬁO ﬂmdrgg)eéhrge fgtéréoo fiﬁ@@ﬁrg)e ﬁgﬂgﬁxéﬁ é}fb
%SXG?ﬁm%a% %Wm%! ine; drigd (Nﬁ;ﬁé Laa@&ow M)@@eereduced
pteddufo aﬁo@ﬁthé’&'ﬂ]d)a prédilct. (T%e?odu@:t {as g’ﬂﬁﬂeh byl\i"alOg

Ekjc’ﬂl?ff%ﬁ &5'197@4%@2 gt% {901 tp 4: ‘rr)r?é arne%{@qnt&ugw Rt18P@

695) Gitthe fitkdcarh duﬂ@ @meélsbmj OY¥gM288a L. S
(6946) p '&zm% ang1agtdgr 1(2©®w)ﬁNMhC(4oo

Nﬁ-fz; urat ed ag

GGl Gl ks émy?%eeﬂaoe?% (dJ = 8.0 Hz, 2H), 7.16 (d, J = 8.0
Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 6.74 (d, J = 8.4 Hz, 2H), 6.68 (brs, 1H), 4.66 (s,
1H), 2.00 (s, 2H), 1.99 (s, 2H), 1.29 (s, 2H), 0.94 (s, 12H). LCMS (ESI): m/z 385.31
(M—H) .

Example 95 (235)
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50 nL). The conbi ned organi c phase was washed with

water, brine, dried over Na2SO4, filtered, and the
wo pdosoe2e0 was concentrated to give the crude prOTUSI008624308

brown oil. The crude product vvas purified by

chromat ography on a silica % colum eluted with a

gradi ent from hexanes to 4093Et OAc i n hexanes to give

a light brown solid. The solid was triturated with hot

hexanes contai ning 2% MeOH and 2% CH2Cl 2 to afford 133

ng (7699 of the title conpound (242) as |ight beige

| 3.8.ime M%xaﬂﬂ f @3'\8'3 CH3OHd4): d

sﬁ?ﬂdugﬂl( HL gﬂg %WN& ﬂﬂ J72H), 1.94 (s,
tewetllwgsde exvm;ne)zmsthve henou_é_)s Hz, 2H), 3.70 (t,
Th]e Suﬁ:kﬁpr’d?oco%scn@e&l%r S@Q wa$ eﬁtpld?ed 2N)rourkt Setichiiash was

cl‘@rgpq_wth -brgm@qnxb@:} 5 Sﬁptfarggtbyl(:{ﬁg)lqhqqylldpneggqth)(l]gpenol

_g) 0. 2@@% R P&é&(ﬁph?g@@oés gMebSWmOa), (3,5-dimethyl-4-
hydr oxyphenyl )

|s9>équg( fﬁnlq:%qi g}( g 1(96’H'§‘PH153%‘FPTS 2 M Na;CO;3 (1.0 mL, 0.106 g,
1. Dh‘ﬁ'ﬂbﬂb Solfitidte aha aqamF Hgé%.xtéreﬂsnhné)nma)er awn%géﬁ) aﬁﬁbs@mere

.0 mmol )  was dissol ve
T eI SIS 498 SoIHOEAE 1o, Feo A vy pupTivagie gas
0.47BY (e@v%f fHe titld 2ompBlind (2B8Fas Sa6f-white %bﬁﬂ U'HENVIRS(400 MHz,

stirred room t egger ature overni ter was added

ht
DV UG998 o T PD (i S0 HReoH I, Y ot 36 64 (o,
JWStrgSHstmre g% &, J758'3i'-9lz 2ﬂyez o @@H?@{&Qﬁ) vme(brs 4H),

| ned sat ur at ed
1.8Pi(m 28R (SeQHb\Qe&S (Na@”i“bKLCM$ (AREHAM/ZATS- 10n@/| : H) ",

filtrate was concentrated to give the crude nethyl 4-

pentynoate as colorless oil (0.29 g, 529 . To a
Eﬂgﬂé&i@ﬁlution of 4-[ (4-

| odophenyl) (3, 3,5, 5-tetranet hyl cycl ohexyl i dene) net hyl ]
phenol (144) (0.25 g, 0.56 mol ) in DVF (5 nL) were
added Pd(PPhS)ZgVZ (40 mg, 0.06 nmol ), Cul (11 ng,

0. 06 mmol), i sopropyl ethylam ne (0.45 nL, 2.52
y| 4- pentynoate (0.15 g). The reaction
B Irred at room tenperature overnight,
Q0 saturated aqueous NHACI (15 nlL) and water
extracted with ethyl acetate (2 x 50 nL). The
I organi ¢ phase was washed with water, brine,
dri€ed er Na2SO4, filtered, and the filtrate was
concentrated to give the crude product as brown oil
The crude product was purified by chronmatography on a

iljc col ted w |ent [ X
step LopIEmEormT ol AP e 8 PR et Ry ctifeRidene)
mBEleyl]miendlm triturated with hot hexanes cont ai ni ng
/%UZUKI E)rfo(t)c;c%l described for (163) was employed. A round bottom flash was

charged with 4-[(4-bromophenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]phenol
(14) (0.200 g, 0.5 mmol), PdCI,(PPh;), (0.035 g, 0.05 mmol), [4-(4-
morpholinyl)phenyl] boronic acid (0.270 g, 1.0 mmol), aqueous 2 M Na,CO;3 (1.0 mL,
0.106 g, 1.0 mmol) solution, and 4:1 THF:H,O mixture (6 mL) under a nitrogen
atmosphere. The reaction mixture was refluxed for 3 h. Regular work-up and
purification gave 0.142 g (59%) of the title compound (236) as an off-white solid. 'H
NMR (400 MHz, DMSO-dg): 6 9.27 (s, 1H), 7.52 (d, J = 5.2 Hz, 2H), 7.50 (d, J= 4.4
Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H),
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184 ng (769 of the title conpound (243) as off-white

solid, mp 159 - 160 OC. 1H NWR (400 MHz, CDCI3): d
w@288/0(=20 6H), 0.91 (s, 6H), 1.27 (s, 2H), 1.92C1/B$2004/024308

2H), 1.96 (S, 2H), 2.55 - 265(m 2H), 2.65 - 2.75

(m 2H), 3.71 (s, 3H), 4. 581&? 6.72 (d, J = 8.4

Hz, 2H), 7.00 (d, J Hz, 2|—|) 706(d, J =18.2

Hz, 2H), 7.28 (d, J

= 8.4
= 8.3 Hz 2H). LCMS (ESI): mz 431
o84 (8, b 84 182 =
&%mgﬁg ik henHI) (‘é 1PR48). 3,12 ol R 2 dHnkR3 (3 2H).
e iﬁg nQ/S?( 186t YOS CARE])IM(248D,08 (M & H) *.
sol ution of rreth I
5-{4-[(4-h droxyphenyl)(3 3,5, 5-tetranet hyl cycl ohexyl i
Easeﬂg_ﬁﬂgm] phenyl } - 4- pentynoate (243) (0.16 g, 0.38
mol) in a mxture of EtOH (5 nL) and THF (5 nL) was
added an aqueous solution of 1IN NaCH (6 nL). The
m xture was sijre£d at 60 0OC for 2 h. Upon cooling,
the m xture @ acidified to pH =2 with an aqueous
HCI . The m xture was extracted wth
. The conbi ned organi c extract was
ite residue, which was triturated with hot
as-gontaining 1% MeCH to yield the title conpound
as white solid (0.15 g, 95%, np 233 - 234 0OC
1H NMR (400 MHz, CH3OHd4): d 0.91 (s, 6H), 0.92 (s,

sge}%b?(ﬁvzmi [(@hwoxie,?;uﬂﬁw} ’,16928(?d 2|J—|),_ é' go ;
té‘tliamé’t\‘ﬁllc 51Mxﬁlijdenb)meﬁryﬁ-ﬁfphgh%ﬁg%(oggrﬁg( 'r#% 48 3 Hz

T8 Hﬁyzurkl pgpicg:od fpscripgd f%)(l&ﬁ) was Bopiqyeds A rgueqbbmttoméld7i‘lasl\k/I was
cHar§dd Mtl4411?&d5r©?ﬁbﬁex &iN(3.83, ﬁeﬁ‘ar’%ehylcxcloh lidene)methyllphenol

53056 A5 ad

I't dene) net hy
d(!('?%h)zd .035 g, 0.05 mmol), (4-cyano-3-
fworbwenwwremmb@rmhbéé %Snnﬁ %eéqggaﬁg Qyi % ?%L Y6

i o 11 520 o) i i Th
réabﬁtﬁ{ md(tdr@Wa§|r¥fldNeB '?brnﬁhhﬁekh;bltamvgm l%l r%eéaglflg?t% hgeéj(s 0.158 g

C Aft
(726 O e igompoubes (232 reimy o sabd. | @MR(ADQQ/IHZ DMSO-
45D, BOUELAH), Thee (daeJPa?? MR, L eyl opVeds %H%?Fé%e(dd, Ji=112

reaction mxture was allowed to céme’to f oo

He.ehFet-atar tHR - AdH(dch= 8ot e, 3H)NV.REXd, (3= 81)HAVH), TR, J =
8808 20 1 L OSBRSS AN ot 2106 3SR,

tenperat ure fo
61 ASB4s. Gl‘ﬁyé@ﬂ&é‘k%&mmaé@?emd- Mpshed with water,

brine, dried over Na2SM4,
Example 98 (238)

//N

- O‘
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filtered, and the filtrate was concentrated to give
the crude product as colorless oil. The crude product
wowamspuned i ed by chromat ography on a silica gePCTUE2008024308

eluted with a gradient from hexanes to 35% Et OAc in
hexanes to give 70 ng (51% of the title conpound

(245) as white solid, nmp 1983 196 0C. 1H NVR (400

MHz, DMSO-d6): d 0.86 (s, 6H), 0.88 (s, 6H), 1.25 (s,

2H), 1.86 (s, 2H), 1.92 (s, 2H), 2.52 (s, 3H), 6.66

(d, J 8.4 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H), 7.24

35 eninigluins oo
phegiyEcanbonitrile (238
The L‘.{u%ukl(p'l’&géd?ﬂlég@fbmf lfc)r é Fn%)'vm%eé?ﬂﬂlbﬂéd( AR r§ur§j éotto)m?g flask was

tetranethyl c phenol

ChasP AT A DOMOBMASS 4 5 4 B EHBIHERP IS T ey Ioheno
(%@t(b %Bbhd Lj‘?lg(r%l‘?hfd@{ )gpﬁﬁs") @0@%‘5'}* lol Oﬂ}h%gl (c}/ﬁ)\o&%nglg)ooromc

dr oX oronic acid

20503089 1 SommebIacobay Mo n%mﬁsg B mmolpsaiution,
ah@%oggHﬁ‘f‘lzﬁt@S nﬂﬁ@n% hiftoGin itn\%ﬁhaﬁat'rﬁg rédctidR thifllrelvPds

fto roomtenperature, m xt ure

e fir gy REHUIE WREUPT R T BretiGeydavads 1o Ao e

11 r
SRpURTIE b Bt ot PO SO\ e 53016 1
7t88(dcd Fcfpd blzoﬂdi)c? 8dddJhF K- Biravdi) o7 BS (IR 8htre 1b|l) odkictd, J

u y,chr tpar I
PR B By SR B ARRg ol Bt 286, EFLE 98B v
Zat)x’a%earisoﬁg) ve250(s,18H)g 08889 12bf). LEMS (ARQE): corpded (M- H) .
(246) as pale yellow solid, np 222 - 223 0C. 1H NMWR
(400 MHz, DVMsQd b): d 0.89 (s, 12H),
Ekafiplé 89 (Z39), 1.93 (s, 2H), 4.50 (d,

TRRTRNTIR S
|
o
\]

N
N
<

5.17 (t, J = 5.7 Hz, 1H), 6.66 (d, J

6.94 (d, J = 8.5 Hz, 2H), 7.18 (d, J = 8.1 Hz, 2H),
7.35 (d, J = 8. CoH), 7.56 (d, J = 8.2 Hz, 2H),
7.58 (d, J = [, 2H), 9.26 (s, 1H). LCMB (ESI):

< anpl e 106 (247)Step 1:
4- [ ( ymsthyl) 4- bi phenyl yl'] (3, 3,5, 5-
cl ohexyli dene) methyljphenol (247) A

tetrane cycl ohexyl i dene) net hyl] phenol (14) (0.20

3- (hydroxymnet hyl) phenyl boronic acid
(0. 16 .0 nmmol ), Pd(PPh3 4 (58 ng, 0.05 mml), 2 M
Na2CO3 (4 nL) and DVE (4 nlL) was heated at 160 OC for
25 m nut es.

Step 1: 4'-[cyclooctylidene(4-hydroxyphenyl)methyl]-4-biphenylcarbonitrile
(239)

The Suzuki protocol described for (163) was employed. A round-bottomed flask was
charged with 4-[(4-bromophenyl)(cyclooctylidene)methyljphenol (49) (0.140 g, 0.37
mmol), PdCI,(PPhz), (0.027 g, 0.05 mmol), (4-cyanophenyl)boronic acid (0.109 g, 1.0
mmol), aqueous 2 M Na,CO, (0.7 mL, 0.74 mL, 0.079 g, 1.0 mmol) solution, and 4:1
THF:H,O mixture (5 mL) under a nitrogen atmosphere. The reaction mixture was
refluxed for 6 h. Upon regular work-up and purification gave 0.110 g (76%) of the
titte compound (239) as an off-white solid. 'H NMR (400 MHz, DMSO-ds): 5 9.32 (s,
1H), 7.86 (d, J =4.4 Hz, 1H), 7.85 (d, J = 8.4 Hz, 2H), 7.84 (d, J = 8.4 Hz, 1H), 7.67
(d, J = 8.00 Hz, 2H), 7.24 (d, J = 8.00 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 6.68 (d, J =
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Cooled to roomtenperature, the m xture was extracted
with Et OAc. The Et QAc extracts were conbi ned and
wolmbseh2 th water, brine, dried over Na2SO4, Pa1/U81084€024308

and the filtrate was concentrated to give the crude
product as dark brown oil. The crude product was

purified by chromatography % a silica gel colum

eluted with a gradient from hexanes to 30% Et CAc i n
hexanes to give 0.14 g ? of the title conpound

8(024‘72} 253, %21 @r§e4frlbw6§dbm Hip1.49 torm, 8. GEMS (EINR/Z
3%§ QﬁtH){mBCU b): d 0.89 (s, 12H), 1.25 (s, 2H),

. 4.52 (d, J = 5.9 Hz, 2H), 5.20 (t, J =
5.9 Hz, 1H), 6.66 (d, J 8.4 Hz, 2H), 6.95 (d, J
ERafhoi&10 o) 7-19 (d, J 8.0 Hz, 2H), 7.26 (d, J
‘T‘SEHE‘J%Q%TI7.37 (t, J 7.6 Hz, 1H), 7.48 (d, J
7.7 Hz, 1H), 7.52 - 7.58 (m 3H), 9.27 (s, 1H). LCM5
(ESI): mz 427 (M+ H) +, 425 (M- H) . Exanple 107
(249) Step 1. M 7 oh(4 hydr oxyphenyl ) (3, 3, 5, 5-

- dﬁexylldene)nethyl] 2- bi phenyl car boxyl a

* | ed tube containing
ghmophenyl ) (3, 3, 5, 5-
|ylcyclohexylidene)nethyl] phenol (14) (0.30
pl ), (2- nethoxycarbonyl phenyl) boronic acid
.50 mvol ), Pd(PPh3 4 (87 ng, 0.08 mmol), 2 M
4 m.) and DME (4 nlL) was heated at 160 OC for
25 mnutes. Cooled to roomtenperature, the m xture
was extracted with Et OAc. The Et QAcextracts were
Stembi 4riCyciobeptulidene[4v5-hydroxpri -pentynd -yiiphesyl]lmethyl}phenol
( S, filtered, and the filtrate was concentrated to

e the crude product as dark brown oil. The crude
Tpraoiﬁgesswltﬁ@mot Add- bryn@hherwﬁfqyglpaﬁﬁylldenehn@hvllpban@é_l!)

(E2AYIPSE G ot O] e Slpcl bR E15301Y B mo.
C‘@Ib(ﬁﬁdtm& (@m@)olaly, blfdllsvwrpméetﬁwmen@ 467l -2.37 ened), anpk4-
PRy 7l T3 L. TAGsihon s Fbghic mpile yfis Slyb gt e
o¢ethigh§ poBreddnto Saturd@ted atizeou@HH,CY (1B0m dandiwateB8(Somb extracted
B 380 b g B st Py

b(iné,driefl overd¥$%SQlY) filterdd, and tret fdpat@ was concentrated to give the crude

pﬁog)u[r:réz?%%ﬁh %ﬁy @IHS MJdL(p:ﬁod,i{g:?Wg Sﬁf[e%r@t%é{ﬁ%sg%gﬁ@(w\ L4fica

eny oxy
gsidalmmelutefd witht angitadient from hexanes to 45% EtOAc in hexanes to give a

nﬁht b B %%'Bﬁé%é (rturdted Wit Ft hRREH DRI P S to
afford 91 mg (45%) of the title compound (240) as beige solid. mp 125126 °C. H
NMR (400 MHz, DMSO-de): & 1.49 (bs, 8H), 1.60 — 1.70 (m, 2H), 2.10 — 2.25 (m, 4H),
2.41 (t, J = 7.0 Hz, 2H), 3.40 — 3.50 (m, 2H), 4.49 (t, J= 5.2 Hz, 1H), 6.65 (d, J= 8.4
Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 7.26 (d, J = 8.2 Hz, 2H),
9.27 (s, 1H). LCMS (ESI): m/z 361 (M +H)*, 359 (M- H) .

Example 101 (241)
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nmet hyl ] - 2- bi phenyl car boxyl ate (248) (0.108 g, 0.24
mol) in a mxture of EtOH (6 m.) and THF (4 nlL) was
wa@adnedize aqueous sol ution of 1IN NaOH (10 nli).pdhes2004/024308
m xture was stirred at 60 OC overni ght. Upon cooling,
the m xture was acidified to pH = 2 wth an aqueous
solution of 1 N HCl. The nm¥ure was extracted with
Et OAc (2 x 50 nmL). The conbi ned organi c extract was
washed with brine and dried over Na2SO4. Concentration
[ s, which was triturated with hot

0 oW MeOH to yield the title conpound
«Solid (92.8 ny, 89%. np 230 - 231 OC
Fz, DMBO d6): d 0.88 (s, 6H), 0.89 (s,
(¥, 2H), 1.91 (s, 4H), 6.67 (d, J = 8.4 He,

='8.2 Hz12H), 7.14 (d, J = 8.0 H,
3 =80 Hz, 2H), 7.34 - 7.44 (m 2H),
.50 445 (m 1H), 7.65 (d, J = 7.7 Hz, 1H), 9.27
(s, 1H), 1 .72 (s, 1H). LOVB (ESI): mz 441 (M+ H) +,
439 M - Exanpl e 108 (250)5 ep 1:
g}-gdroxyrrethy% ] (3,3,5,5-
Steen -a‘h'H H§hygEPyn-Rigt adeheytvnekmnwél&?owéz%)awhﬂ

henol (241
c§ab%kﬂmf§%g§%?2hyﬂo 3‘1') -t et ramet hyl cycl ohexyl i de

Tﬁ@) %@ﬁ?ﬁﬂﬁ %Dﬂl%ﬂéﬂylpé%?h%)(w&’t% (248) (0.102 g, 0.23
t dyltﬁ/c-BHExyﬁllaeﬁ@)n)ettg\] gﬂeﬁbl‘ﬁw g\dQS@ b'5Bh1hrH6l') i) [D'MF_lngSIFﬁL)

ropvvl se

we&e@d%'i HPRba:: (#9418;0.06 ok Cl @11"89 0106dm}9l McN( 5
dm&prd@%t@d&ﬁﬂe (@né nfit br52i fRgol) @R |2ﬂﬁﬁﬂylf3lbut§q@-ﬁfﬂl o't €L,

mxture was then acidified to
d@u@eslea dBe rracien prixtyrevasatirred f%’é‘t t@mﬁﬁtweavemgfv ppgured

int® sated Q@J&kagéﬂ(19rr&§%n@ viatér é%GﬁL)V\@)&rdéﬁ‘éjhﬂdw é!'blﬁl I?s\cetate

water, brine and dried over [tered, and

(2 x PP Mle THRSOBBINGE r9aRicRNaSE w@s\r@sm@ With e P gticgaver
Nal Q@{] fiKEleb XN Phk FiltrbREwSS Bl cRirREH &3 giveheldtudd bl%@u&\és brown

ash ¢ rormtography over Si2 eluted wth a gradient

oﬂ r SR RrIdg mERducbwaD pETflediky CNFPTRRIRSIARBRY PR agilicR gsbcq'fv@nn eluted

Mtﬁ%@ra@ifanttfﬂﬁn hitdrs ¢ BURYNOAL ZPRexanss fb bfﬁgﬁt(ﬁrb\ﬁn SO
- 172 0C. 1H NWMR %400 MHz

TQﬂ)SOIlQ)wg@tr(tgategpﬂlth hot 5xq@§gp9taP%Sggh% Ijﬂj\d 5% §t&)ﬁ(csm
hgkﬁnes"co %ﬁorﬁch 5047\9“(6_7"/92 dfithe t&ls)boong)ollﬂd ZE_) 1) ds off5vl'f&e Héﬂd mp
1@@.)- 18—7 °p2 wggwqrwg,_pi\mp de): & 0.854% % 0. gp;s 6171) £h23 (s,

3Hg 1&4 ddlbllq_ 193012@ 219y, 5 4)(s, HHMB66 kP! = 8 W Hz, H78,
6.91 (d J 8.3 Hz, 2H), 7.08 (d, J = 8.1 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 9.29 (s,
1H). LCMS (ESI): m/z401 (M-H) ".

(L

Example 102 (242)

OH
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Conpetition Binding Assay: Reconbinant full length
human ERa and ERb protein was purchased from PanVer a

w@ Rasvenae | nvit rogen Di scovery Screening, D sCPUBU§F2004/024308

Center, 501 Charnmany Drive, Mdison, Wsconsin 53719,
USA). Polylysine coated Yttrium Silicate SPA beads

( Amer sham #RPNQ 0010) are rt8uspended in assay buffer
[ 10 mM pot assi um phosphate buffer pH 7.0 containing 2
mM EDTA, 50 mM NaCl, 1 nM DTT, 2 nmM CHAPS, 10%

Stgp/ ted- Hni(4ﬂwdmmhbutm~‘ervl)lhemﬂ](a,glﬁﬁ}m. 30 ul (0.5

Byl Sl R ARSI RY pockara -

Torastagassast solutivbraf ddt#-lodmhenyif8,.3%B- or ERb protein is

I

feiiifeyclonb B BhERREM Shendi L1EGTH 2 Seﬁfs"?gﬁﬁa' it SR mi)

werepaddad RA(PPhs):3: (38 rag.®). Q%m![f@”)u@Ut rag, %@%mqlb blnbl 1 \
; , q .

ol 3 2 10252 S50 B 3 A0 STt 0.0 o

Tha deantide mlﬂsrem%tlrmhiaq cooins termpesatute avernight| ured in® 7,

s%t%raté‘g a??’lil ny%,]NI-EE‘ {/1 adﬁuﬁgg@ﬁn@? e%r%%c{%(tﬁ%t?’@e%%gtatté’ (2 x

assa centra
5f)|mrta)l Thelcambinefl ot@xhid ph@emwvab@emitbma@ert brine, doegoverd
N%\Oé flﬂgregt Xr‘y tf\glfi[téété Wa&gg{q&gwgeg?? éi% Yr?éqérgzd? gr%ld}ﬂ&rbts brown
I ning es conmpoun 0 ae rmne 1O |
otlu iﬁble ngmeb)odtmt wa® purified dyrehednndtography on esilicadelofolunn eluted

A BERo A% AORE b it o 0 st
The golid)wad; ;ritlﬁretedtwiﬂn Hob bexanel @?n@m'ml %’d_Mﬂ’O? aRd et Cl: to
aE?t ri u 9 I | It%g%r %%%hd IS%{—A% grlqtly%?gg sr\ﬁgél ﬁ{y n1e8 3b_y184

°St A IR (408 MHd,SCH%I-IB(du)nﬁI Ovggs @t )¢ a. 92055 aHch29 (s, 2H), 1.94 (s,

r a,i a und
BRol . 2 Lo h L7 6B e R T kBB ol B e
2, &MQEUt:lr&m H2End. (IYU(dy.e =f8.3 :—Iz lrﬂj-l)vv;aﬁfad c?rﬁlé)l Khet).

-1 r.l.eq{e : _leas wo bi ndin
L?M%MMZ%QW&@L?’%??@& compound. The corrgounds
of the present invention generally exhibited PIC O
val ues i4 g from1l0 mMMto 1 M Test conpounds were
%@%@@i@—rree or salt form Al research conplied
with the principles of |aboratory animal care (NH

publication No. 85-230revised 1985) and
G axoSm t hKl i ne p o, ani mal use.

Step 1: Methyl 5-{4-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl] phenyl}-4-pentynoate (243)

4-Pentynoic acid (0.50 g, 5.0 mmol) was dissolved in DMF (15 mL). To this solution
was added K,CO; (2.76 g, 20 mmol) followed by CH3l (0.95 mL, 15 mmol). The
reaction mixture was stirred at room temperature overnight. Water was added to

dissolve all solid, and the mixture was extracted with ether (2 x 75 mL). The organic
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Al t hough specific enbodi nents of the present invention
are herein illustrated and desribed in detail, the

wo psniizon is not limted thereto. The above detEUbmA4/024308

descriptions are provided as exenplary of the present

i nvention and shoul d not be construed as constituting
any limtation of the inventbn. Mdifications will be
obvious to those skilled in the art, and al

nodi fications that do not depart fron1the spirit of
extrects weeheorabined and washedewvith sptyatedrivahie@d waiterhbrirtecand dried

o%&orQ%S@ ﬁl!;é??@%% W‘r?le‘w W?rﬁrc %d dtIB r%;"i\}eniﬁﬁ chitfe meth} 4-
p@otyoaate@s caledepeit (P90, 53 /rda ITeya detméwcbﬁamtlooe:f i ves
CRFRERIERT S ety he Sl {140 (0,259,050
neraelh IndPMp (ﬁmi-) eraaddnsrRiRPhy).Glr @0489.&b0GmnTallo Fub(11 Mg,
Ocﬁ&?lf:moBSN' R-di |§8@&3@§§h¥|§mln% (@lemly J.5 mﬁlo@ anQrmetﬁﬁ 4-
pgntyno@e (Y 65 9). ®he raagtion Rxtyre qus Stﬂre@) @t WOF@S\T‘@Q@WQ |over night,
p\%ﬁqf&' iffo §a91r£t€8 %h@e&fs' N*@'Cng %EY%Wa%E? MLy, e&%dr\‘ivrth ethyl

each
asﬂ@tex(z >s50 mwf)ewcznbm@h@nga@f: pResewas msfw%wgéwe@r émlne

dbll'egmlé'll 194,59, mereooé rr%ftHeSnItre{t %ncﬁﬁaga §W E@cru‘aed

ot h R7St’oge i ne | ene

peorhichas browR)ak Thejcards iadyet wap sutified W
g%édl&ﬁﬁ ehf?éd Wit grédgﬂ@}r% he@(Qﬁ%&r 11372%% Etd'}\c ﬁ%xgﬁ’éshto give a

I ne forma | ene chai n

llgb@@wﬁﬁoll%ﬁieewdws rﬁﬁltu?@tqdn‘élﬂs B@@W%ﬁ%{es @%ma@ﬂ i’/m*@&fford
RATED Greh of i TR obly ey o ok RPN, AP T RV
NNIRI(3QU0BRIE, CDO[:)RI6)A TBHEH), OFE) (SOBH), D25, 2, 1.92 (s, 2H), 1.96
PN dRe R FES T 2190 2 227 RO0BP 45 T ocbf? ./
=§. Rz, ZH)), 7-000NRARIB.4 He, 2H)PTBBIRS,;J ©8.2 Hz, 2H), 7.28 (d, J = 8.3 Hz,
2H). LCMS (ESI): m/z431 (M + H) ", 429 (M- H) "

Step 2: 5-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]
phenyl}-4-pentynoic acid (244)

To a solution of methyl 5-{4-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)
methyl]phenyl}-4-pentynoate (243) (0.16 g, 0.38 mmol) in a mixture of EtOH (5 mL)
and THF (5 mL) was added an aqueous solution of 1N NaOH (6 mL). The mixture
was stirred at 60 °C for 2 h. Upon cooling, the mixture was acidified to pH = 2 with
an aqueous solution of 1 N HCI. The mixture was extracted with EtOAc (2x50 mL).
The combined organic extract was washed with brine and dried over Na,SO,.
Concentration gave a white residue, which was triturated with hot hexanes containing
1% MeOH to yield the title compound (244) as white solid (0.15 g, 95%), mp 233 -
234 °C. 'H NMR (400 MHz, CH30H-d,): & 0.91 (s, 6H), 0.92 (s, 6H), 1.29 (s, 2H),
1.94 (s, 2H), 1.98 (s, 2H), 2.50 — 2.60 (m, 2H), 2.60 — 2.70 (m, 2H), 6.68 (d, J = 8.6
Hz, 2H), 6.94 (d, J = 8.6 Hz, 2H), 7.07 (d, J = 8.3 Hz, 2H), 7.25 (d, J = 8.1 Hz, 2H).
LCMS (ESI): m/z417 (M +H) *, 415 (M~ H) .
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when z is 1, and Yis -CC, then R3 may also be H;, t

is 1to 8 Rais H alkyl, cycloalkyl, aryl,
whedosooreyl , or heterocyclyl; Rb is H al kyl, PCT/US2004/024308

cycl oal kyl, aryl, heteroaryl, or heterocyclyl; Rc is

al kyl, cycl oal kyl, aryl, heteroaryl or heterocyclyl

Rd is alkyl, cycloal kyl, arlyP, heter oaryl, or

het erocyclyl; or Ra and Ro, Ra and Rc, or Ra and Rd

may conbine with the atons to which they are bound to
Example104R49)varyl or heterocyclyl ring; and Re and Rf

each are independently selected fromH, alkyl,

hal ogen, and hal oal kyl; RO is al kyl; each Rh

i ndependently ips - CRIRK-, where each of R and Rk
Holdepgendent |y gre selected fromH and al kyl; wherein

earh Dccu e of al kyl, cycloal kyl, aryl,

hetergar 2nd heterocyclyl may be optlonally
substityted. 2. The conpound of claim 1 wherein alkyl
s Cha al koxy is Cl™al kOXy, al kenyl is Cral kenyl,
and a is Cral kynyl. 3. The conmpound of claiml1
wher e is substituted para on the depicted ring.

4. The compound of claim 1l wherein p and q each are O.
5. The conpound of claim1l wherein z is 1, Y is -

StRRF AP RPR PO EE 50 ol iyt . 7. The compound. of
teti'amnéthilcybbhexyl|denle)méthyliphenyl} &Ranté (245%nd R8 i s
e b N R R e B R
bénzo\é acid (2@) ©.1384d. :RBrmfbl)-lﬁi@IH (41niLF)1|WaSWHd t610 °C(|ﬁJHB ice
o s e R ey L A S Pt arer 2
hwhgre Me2S|Cﬁ(1 40(@.‘@0% mni'eﬂ) wadYapRigaea vHb shifridy BoAtinued.
wherein nis 1. . The conmpound of claim 12 wherein
The |cg,Qgterya%l];r@nd¢r[@9yqd and the reaction mixture was allowed to come to
room temperature at which point 1 N HCI (3 mL) was added, and the resulting two-
phase mixture was stirred at room temperature for 0.5 h, extracted with ether. The
etheral layers were combined and washed with water, brine, dried over Na,SO,,
filtered, and the filtrate was concentrated to give the crude product as colorless oil.
The crude product was purified by chromatography on a silica gel column eluted with
a gradient from hexanes to 35% EtOAc in hexanes to give 70 mg (51%) of the title
compound (245) as white solid. mp 195 — 196 °C. 'H NMR (400 MHz, DMSO-ds): &
0.86 (s, 6H), 0.88 (s, 6H), 1.25 (s, 2H), 1.86 (s, 2H), 1.92 (s, 2H), 2.52 (s, 3H), 6.66
(d, J=8.4 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.1 Hz, 2H), 7.86 (d, J = 8.2
Hz, 2H), 9.30 (s, 1H). LCMS (ESI): m/z 361 (M —H) .

Example 105 (246)
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14. The conmpound of claim 11 wherein nis 2 or 3.15.
The conmpound of claim 14 wherein R6 and R7 are

whymsogeen 16. The conpound of claim 1l wherei nPGI/US2004/024308
O . 17. The conmpound of claim 16 wherein R6 and R7 are
al kyl . 18. The conpound of claim1l wherein z is 0 and
R8 is - CORH, -NRaSORRd, ary!, or heteroaryl. 19. The
compound of claim 18 wherein R8 is phenyl, optionally
substituted with one or nore of cyano, hal ogen,

PHor(Rh) t OH, -SO2Rd, - C(O) NRaRb,

, and -CH=CH CO 2H. 20. The

| 19 wherein Rais H Rbis HlRc is

al & B i s al kyl. 21. The conpound of claim18

wherei n|R8 Is - CO2H. 22. The conpound of claim 18

wher ei 8 is -NRaSO2Rd, Ra is H and Rd is alkyl or

aryls he conpound of claim18 wherein R8 is

I SO0OXA , oxazolyl, pyrimdyl, pyridyl, or furyl.

24. The conpound of claim1 wherein R8 is - CONRaRb,

and Ra and Rb conbine to forma 5 or 6 nmenbered

h d with - .
195 15 e AU ke bl d Bt rom
tefrla?r_eap{léydlg?wﬂené)yheﬂﬁl]ﬁhénélxjxyphenyl ) et hyl ] phen
A%/S?)a' ? P'Bﬂgx[% -bregvaemNRP S pheny! ) et hyl | pheny

teirém@thplb?@@rmyﬁde@@)rﬁeth?/l] phenol (14) (0.20 g, 0.50 mmol), 4-

(hmz)'p;(yrget ylbb%} gcl)}g .p@c;dC{Sq%%41 nqlrrn%ﬁylgd(%%g)‘; '38? €
m(n%E) 2 frNi4da e Inm)%mlome (et Wis hextd aensd ITR)r s Indiphen

- 2- propenam d
qum togopn. tﬁ@yewa&ﬁe phe Mixeiseras. saesWReHPACdhBFIPAs e

)éﬂiél::tkv?eT@ EQ@SM@H‘aﬁ& washed W|th water bnne dried over Na,SO,, flltered,
Hydr oxypheny -tetrarretﬁ | cycl oh

arts&tpﬁ five wamrwynwﬁ@ ig9ye e %v%@rﬁsv@ B ok brown Gil. The

crﬁé’&%m@uéﬁva[s(ﬁm\"h{@ by wrah%mdrapﬁﬁ P a5$|ﬁ’cat §é| CBRRIBILtEY GAtR
i dene J\yoheny }-2-

gfad'[e['tdrq"i PPW\GP& 3 ﬁt%ﬁéhm”ja(‘ss g’ gve, 0t1§t9r @R RYTheyitie o
d(?rgjl%‘d_nu ?%@)a@?%l@’;}eh&b%am mp 222 — 223 °C. "H.NMR (400 MHz, DMSO-

4-Di et hyl cycl ohexyl'i dene) ('4- hydr oxyphen
de):18) (89 (syN2HhErRA (8- 2H), 1.92 (s, 2H), 1.93 (s, 2H), 4.50 (d, J = 5.7 Hz, 2H),

5.17 (t, J = 5.7 Hz, 1H), 6.66 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.5 Hz, 2H), 7.18 (d, J =
8.1 Hz, 2H), 7.35 (d, J = 8.1 Hz, 2H), 7.56 (d, J = 8.2 Hz, 2H), 7.58 (d, J = 8.0 Hz,
2H), 9.26 (s, 1H). LCMS (ESI): m/z 425 (M - H) ™,

NRaCORC, - NRa

Example 106 (247)




propenoi ¢ aci d; _
4-[ (4- Hydr oxyphenyl ) (3, 3, 5, 5-tetranet hyl cycl ohexyl i den
wa@oos®itzyd | benzoi c aci d; PCT/US2004/024308
(2)-3-{4-[ Cycl ohexyti dene( 4- hydr oxy- 2- net hyl phenyl ) net
| ] phenyl } - 2- propenoi ¢ aci g
?gE%DS {Z %cycPohgxyl|dene(4-%wdroxy 3- net hyl phenyl ) ne
t hyl ] phenyl } - 2- propenoi ¢ aci d;

Stef) - &1[B4(Hydfo éﬁgﬁg?ﬁ%%h{,&g@%%lg%d; g 3H—t hi opyr an- 4

net hyl

tﬁt¥|'lt'gt)?‘9§'?¥{= "{e@/ %m%lhylwwpﬂ(zﬂﬂr oxyphenyl ) net hyl ] p

hsatd wbskomeniey)\a broRbligh daneearboxyl o acid,

t%w&?ﬁ;m}lqyglobggbgqﬁ%)ﬁ%ﬁ% PPPBOI14) (35 Do) 21
5 (wdedxamary{)%mbmq& (56, flo v BURBLY, |AFBY P

if pr openo )oqrw @ME](ﬁmL)Wa)slhedmdee(mebydrf@»gaqhmws

B ""%*‘%’ﬁ*‘ Wj:;mg‘g%ﬂ 5%,2 hxﬁ%ﬁr}%ﬁ%ﬂg\zﬁz il
‘N%’?WF]' I¥ashe | orirsec deied over Na, g iltered,
aﬁ@ﬁkfﬁr&té’*w&%&ﬁ&‘ﬁfrﬁ%ﬁ'téSR/S Gl L B?(c}/d%cte W adkBromn (l Iphl'eh%

enoil c

10 c%’lggp[ogﬁggwﬁ purifipd by cirsmestedragty, ¢h ﬁsiﬁea gélrcﬁlmtrfmhteewwb
gﬁéai'eﬁt fiom esdhils8 39 BHOALSHRLEHEEYS RS d Be98 of e Rk’

cqfrﬁéqu@d[(ggz)@ma@wmmhq (Bp3A93B 5t98e0: drNeVRY40Y MHNBMSO-

o0 788, T B By ahEris: 9, B2y b 8. ume Aichtyr

5.8étre) HptiBa ([dphersyd szzH)ne@bxb nwteﬁfgzg ;37 hen 30412
s b P ey Sl eI,

7.58 m n9.27 (s, 1H) LCMS (ESI): m/z 427 (M + H) *, 425 (M — H) ~
(§E) ??4 [ cycl oheptyl i dene(4- hydr oxyphenyl ) met hyl ]
henyl j et henyl phosphonat e;
EJRQ@_QQUE&}/CI ohexyl i dene(4- hydr oxyphenyl ) net hyl]-2-m

et hyl phenyl } - 2- propenoi ¢ aci d;

20

Step 1: Methyl 4'-[(4-hydroxyphenyl)(3,3,5,5-
tetramethylcyclohexylidene)methyl]-2-biphenylcarboxylate (248)
A sealed tube containing 4-[(4-bromophenyl)(3,3,5,5-

25  tetramethyicyclohexylidene)methyl] phenol (14) (0.30 g, 0.75 mmol), (2-
methoxycarbonylphenyl) boronic acid (0.29 g, 1.50 mmol), Pd(PPh;), (87 mg, 0.08
mmol), 2 M Na,COj3 (4 mL) and DME (4 mL) was heated at 160 °C for 25 minutes.
Cooled to room temperature, the mixture was extracted with EtOAc. The EtOAc
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(2E)-3-{3-Chl oro-4-[cycl ohexyl i dene(4- hydr oxyphenyl ) ne

t hyl ] phenyl } - 2- pr openoi ¢ aci d;
w@ 2@5/0R2801- [ Cycl ohexyl i dene( 4- hydr oxyphenyl ) nepdmyii$2084/624308

| uor ophenyl } - 2- propenoi ¢ aci d;

(2E) - 3-{4-[ Cycl ohexyl i dene( 3-f| uor o- 4- hydr oxyphenyl ) ne

t hyl ] phenyl } - 2- pr openoi ¢ aci’@;

(2E) - 3-{4-[ Cycl ohexyl i dene( 4- hydr oxyphenyl ) met hyl ] - 2-f

| uor ophenyl } - 2- propenoi ¢ aci d;
extrdclsiwérgompirsall ndrwdshpth avith Wates, Brirge, 8ried over Na,SO,, filtered,
e TRREaE CEhEATAE 10 SRENGE Lt brolOBHt dar brown of. e

creifeprduyic] waspurified dy chromatography on a silica gel column eluted with a

gr‘bd[ﬁ{wf‘ﬁ%ﬁ&%{ﬂ 8% E‘HAQ%SXLBFM% GRe .2 P1de3h) G fe

exy

cdhpcﬁL(nﬁ (mrampwmmqnasm 75~ 128 YR MR (AO0dlitdz \CD@g): 5

OB DG 5 RehE e 20 0y P 3% G, ) 408 as Py B8

(ch9)=n®5 Iz, PHY 7. 18 (phdeny} & He @)y T 16 -8 (m, 4H), 7.36 — 7.44 (m, 2H),

748) yf‘?éﬁg[f)%} g[fj %’ﬂ-ﬁ)%@k{é’éﬁ:(rﬁlﬁlsﬂﬁxﬂhi dgBE)M-
Hj 2E) - 3- { 4- [ Cycl ohexyl i dene(_2-1f| uor o- 4- hydr oxyphenyl ) ne
S = PTG e R R RmtigyaohexpiderayT eyl
b)phehyy:h]'hmqhyla}:wlz(_gr openoi ¢ aci d;

h3E3igh 3 K] PIBNHISRRS G s uR ey Ry e RSN RARY
n(eﬂ?yga—ﬁlphédy&amdxylam (248)/(@r1©8yg Be24yrhinobl) yreh atidpreydfiE@HES
ol e TR P ol e 8RR o Sellon ot 4 dapCio b T,

mpttangobashetixnet |ad§®é(; overnigyt. | Updrecodlihg, 2he miieneoias amilfahd to pH

-t dgteode SPLBGPaeT EORBATANS i Syl R e «

5p i)y The 2embinpe pojanicamdtraet was washed with brine and dried over

NGREY: bbbl dIOL 8- LBty RV AL G RHSA ol AEfes

Enor ¢
containing 1% MeOH to yield the title compound (249) as white solid (92.8 mg, 89%).

mp 230 —231 °C. "H NMR (400 MHz, DMSO-ds): 5 0.88 (s, 6H), 0.89 (s, 6H), 1.25 (s,
2H), 1.91 (s, 4H), 6.67 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8.2 Hz, 2H), 7.14 (d, J= 8.0
Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.34 — 7.44 (m, 2H), 7.50 — 7.55 (m, 1H), 7.65 (d, J
=7.7 Hz, 1H), 9.27 (s, 1H), 12.72 (s, 1H). LCMS (ESI): m/z 441 (M + H) *, 439 (M -
H) ~.

Example 108 (250)

Q0 OH
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aci d;
(2)-3-{4-[(3-fl uoro-4-hydroxyphenyl)(2,2,6,6-tetraneth

wbdosprabydro-4/ -/-pyran-4- ylidene) nethyl] PCT/US2004/024308

phenyl } - 2- propenoi ¢ aci d;

(2E)-3-{4-[(3-fluoro-4-hydroxyphenyl) (3, 3,5, 5-tetranet

hyl cycl ohexyl i dene) met hyl [17fhenyl } - 2- pr openoi ¢ aci d;

4-[[4-(3-hydroxy-1

-propyn-1-yl)phenyl ] (3, 3,5, 5-tetranet hyl cycl ohexyl i den
Step tret[3/1(Hydraxymethyl)-4-biphenylyl](3,3,5,5-

teﬁ’?%#ﬁ@‘%’ﬁﬁ%’gf@gw &%t@l]ihgh&ﬁ@”et hyl cycl ohexyl i den
T@a galufigmofmethuhdr i erydroxyshedyb(3s3, 5éttet_aar_eell1yllr:z<§kdie(xw@$e}nb)
SF TR RRR o (P BETRE AR T st e
ache)jrﬁmilhmla]unpihwnyiyﬁmt&:(etMm TdF09.56 mL, 0.56 mmol) dropwnse The
re‘g}ésgoﬁ/ r%!x&;?g R/tag llrrecp at(O fdj f\édli px ﬁ@fcnéél %{Se v%za?sy égc}%%ngr(? gtlrnng
cdlfrtlh@ttioﬁ he xminutele NEjetmixue wag pienadidified oyH benwith an aqueous

SR S0 EE) riRE! 4R FIPAR (o BRI rnEh R §PTBRY graanic extract

was weshetWilwater, brine and dried over Na,SO,, filtered, and the filtrate was
cwgm?ﬂﬂ (‘T ﬁ%@ggqrr]uc@/ pr]oéudt a’s‘?gf?t yeﬁctw(/ %I ‘rﬂcX (e:lp(r)cg]aetj)&/\llvlelsd
putitiefl ¢ flastdclosmptography (03eSSiB), Biuted wmmatgkadlem tloahisexphesi®

4G EIGRAOH Hednes e Yo R EBAETE! B8 e compound280) a2 vhite

scﬂmylni;ﬁme-) mez mzl ]l-pthR)MOO MHz, DMSO-ds): 5 0.88 (s, 6H), 0.90 (s, 6H),

15500 ST Lo 0 bt PRI LS B8 0 iz

1HY, b(67- (trwif @Wﬂhaml 6. 96 (@55 8:2tted, RNEr 1oyl @3l (af) aKy, | 7. 2ken

756 T s oy B Mt § 22 S PER L Eni e myz 43 Ml ~

yl i dene) net hyl ] phenol trifl uoroacetate;

h M% xyphenyl ) (3, 3,5, 5-tetranet hyl cycl ohexyl i
B héﬁ[{é nyl} propanoic acid;

Cgm gﬁt,o;l, -BhdIkg R¥daycycl ohexyl i dene) - (4 hydr oxy- phenyl ) - m
benzoil ¢ aci d;

a [ Gpbscomunanyfaldength pamen Ecoanst BRPSIgn MR pyTfased figm
P% \hajgf Cé 'Irgntrqgeg é:)r%secoz/ery Scaereél)l(n Drl]secﬁv Cent% ?ﬁ 3 f]
Charmany mgng Ma@gcpry|W|§cq1§im63719 USA). Polylysme coated Yttrium
Silicate SPA beads (Amersham #RPNQ 0010) are resuspended 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 ul (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 ERB protein is diluted to
the appropriate concentration (empirically determined for each protein prep by
generating a protein curve using 0.5 to 10 ug total protein and 1 nM [3H] Estradiol
and selecting a protein concentration that does not deplete the radioligand) and
added as 30 pl 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



N-{4-[ (4- Hydroxy-phenyl)-(3,3,5,5-tetranet hyl - cycl ohex
yl i dene) - net hyl ] - phenyl } - net hanesul f onam de;
wokqodoiR40 Hydr oxy- phenyl ) - (3, 3, 5, 5-t et ranet hyl PCyUSDhEOC4308
yl i dene) - et hyl ] - phenyl } - benzenesul f onam de;
(2E) - 3-{4-[ Cycl oheptyl i dene( 4- hydr oxyphenyl ) net hyl ] - 2-
f 1 uor ophenyl } - 2- propenoi ¢ d¢bd;
({4-[ Cycl oheptyl i dene(4- hydr oxyphenyl ) net hyl ] phenyl } ox
y)acetic acid;

cqrizdiping - 1{'¢b—¢stmdl0bate‘;ﬁ0ﬂhM tﬂterdectﬁmmednmxgqsh@nyln}im N$@) hrehe
I
ol TR Ml 5 A SOOI e

cantadt on a Packard TopCount using the protocol for counting tritium yttrium silicate

SHABEY]. DRl g%ﬁo@p&%ﬁ% (dRBERNL] et byt }phenol

epty drany eny '] met hyl } phenol ;
S 4- { cpBamdiwesi @Ia?lcda[od,eaﬁ ¢ancantydtiophot egct test ¢ondquind using the

I ) ph I t hyl } ph l;
o e 0T IR LT S2Y  Soxazal y1) phenyl
] met %yBdupkiaves! plotted vs concentration and curve fitting was accomplished
- : 4- (3, 5-di met hyl - 4-i lyl)ph
u{%%é{ﬂﬁgﬁﬁ@ﬁéésg&ne[ ( i met hy i soxazol yl ) pheny
4 [ cAddeastdwo bindimgrosifvesiwete geyerated\on aashiepiipbemdoni tri |
10 4 [ (Eh%_ﬁlod?%oxund?] 8;} thle)p(%segt @v%nt tq,eneratll% ei(hlblteld cmg?yvla]u&en
raegmlgtfrimyi 10 prigdmiM.r i | e;
ydr Tgﬁ_é: Lé%nd_wvgerr pllqo%/%lqu Iree or sdlt@o}rﬁt ramethyl tetrah
yli dAIhEe)smhycbﬂnphmwtl_} th2-priatipigs-a? igbocgbey @ntnal cac; (NIH
e A TN R
15 ({4- AI(B}cqugblspmlf}d erdbmmménﬂsyxﬂtrmgqpmwvﬁnmimb]hpmmhymted
t
and TR R deimE e rention oot VSR SRRy TTREPRYR RIS 1
desscyip tiouns aane povided s exemplary of the present invention and should not be

ccé%gyécﬁf%? %s} Puﬁi@ %{e}? I(rggt(é on dé e mveenttlfag ”I?/IoBIf. IYOCrISOhI?éX l)wous

toahddedskilied-imiharaoty gpth amwo)i(ﬂaatmrﬁ tﬁattdetnoadepéryﬁr@y dheosparitydf the

20 iSRRG st SR ek B R e 8 R e e Pt Mt

yl ) phenol ;
2-({4-] Q/cl oheptyl i dene(4- hydr oxyphenyl ) net hyl ] phenyl }
oxy) - 2- met hyl propanoi ¢ aci d;
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2- ({4-](4-Hydroxyphenyl) (3, 3,5, 5-tetranet hyl cycl ohexyl
i dene) nethyl phenyl} oxy)-2- nethyl propanoi c acid;

w@ gebsp(222Hy dr oxyphenyl ) (3, 3, 5, 5-t et r anet hyl cycbohesyobi/c4308

ene) nethyl] phenyl }oxy)acetonitrile;
4- (Cycl oheptylidene{4-[(2-hydroxy-1
, 1- di et hyl et hyl ) oxy] phenyl }46et hyl ) phenol ;
4-[ (4- Fl uorophenyl ) (3, 3,5, 5-tetranet hyl cycl ohexyl i dene
) met hyl ] phenol ;
VYWﬂh{@ﬂnmﬂmﬁrophenyl)(3,3,5,5-tetranethy|cyclohexylide
ne) nyt acetic acid,
14 (Eﬁ%%QHﬁoﬁﬁggf%ﬁ b)(s 3,5, 5-tetranet hyl cycl ohexyl i
dene) nethyl]phenyl}oxy) bupﬁnoic aci d;
({4-[(4-Fl uorophenyl) (3, 3, 5,|5-tetranet hyl cycl ohexyl i de
ne) nethyl]phenyl} oxy) acegtoqitrile;
4-[[4-(3-Fydroxypropyg?§;v 3,3,5,5-tetramet hyl cyc
ohexyl i dene) nethyl] ph 5
N-{4'-[ (4-Hydroxy-phenyl)-(3;3,5R5-tetramet hyl -cycl ohe
xyIidene)-nethyI]-biphenyl-l- yl §- acghb@am de;
N-{4'-[(4-Hydroxy- , etramet hyl - cycl ohe
xyl i dene) - met hyl {RY)i#H etRanesul f onami de;
4-[[4-(3- furanyl)ph%nw gt r anet hyl cycl ohexyl
i dene) net hyl ] phenol ; R’
4-[[4- (3, 5-di et hyl - B |soxazolyIRBhenyI&(S,s,S,S-tetra
met hyl cycl ohexyl i dene) net hyl j phenol ; )
intiiding saftd- sabvatdx) bhmphérmfhcblbghalmfuyd:t]wal, d&erivativeiseharaofet h
“él%¥clohexyl|dene)nethyl]pheno

Yoro- 41 [ (4- hydroxyphenyl ) (3, 3,5, 5-tetranet hyl cycl
F@hﬁ@ﬂtldene)nethyl] 4- blphenylcarbonltrlle

<) BT TS R ATRREHOD it SpBRE LM, sy 6YfaaERey! | ¢°
edch bmamd)qmd_,ebemﬂmdy ardsateated/fobra @y ) ored; hyl ] - 4- bi phenyl

R(g;ar 2\% afi | e;
Tohept yl i dene[ 4- (5- hydr oxy- 1- pentyn- 1-yl ) phenyl ]
zriset)byh} phenol ;
[L4-(3- hydroxy- 3-met hyl - 1- butyn- 1-yl ) phenyl](3,3,5,5
Y'?e Tt ﬁéi ‘Q%E:I ohexyl i dene) net hyl ] phenol ;
Xis H{@HHA-wWheek 930,11, 2, or 3, -C(R?),-, -O-, or -S-;
-butyn-1-yl)phenyl](3, 3,5, 5-tetranet hyl cycl ohexyl i dene
)

each R®is H; or
both R®s together combine to form a bridging alkylene chain —(CHy) -, where m is 2,
3, or 4, when each R® and each R” is H and X is —(CH2)m.2~;

each of R® and R are selected from H or alkyl; or

X is -(CH2)m-, both R%s are H, and both R’s together combine to form a bridging
alkylene chain -(CH,),-, where each m is the same and is as defined; or

X is -(CH,)m-, both Rs are H, and both R%s together combine to form a bridging
alkylene chain -(CH,),-, where each m is the same and is as defined,;

when z is 0, then R® is alkyl, halogen, alkoxy, aryl, heteroaryl, heterocyclyl, cyano,
-O(R"CN, -CO,H, -(R"}COH, -O(R")CO,H, -(R")OH, -O(R")OH, -O(R")O(R"),OH,
-CONR?R?, -SO,R¢, -NR*SO,RY, -COR?, or -NR?COR%;
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waleove)pmeedyl | phenyl }-4- pentynoi c aci d;

met hyl j phenol ;
5-{4-[ (4- Hydr oxyphenyl) (3, 3,5, 5-tetranet hyl cycl ohexyl i

1-{4-[ (4- Hydroxyphenyl ) (3, 3,5, 5-tetramet hyl cycl ohexyl i
dene) net hyl ] phenyl } et hanone;

4-[[4' - (Hydroxymet hyl) - 4- bi phenyl yl ] (3

13,5, 5-tetranet hyl cycl ohexyl i dene) rret hyIj phenol ;
4-1[3" - (Hydroxymsthyl) 4- bi phen z{l é 5-tetraneth
whiep yds dhibry IR’ i) HreRA)0 @ﬂhe@ﬁb%’O -CONR —POsHRa or

ey iU PRI Ry drd e ] el ohexyl e

4 [[2' (Hydr oxymet hyl ) - 4- bi phenyl yl]1(3,3,5,5-tetraneth
tW cé ohexyl i dene) net hyl ] phenol ; including salts,
sol vat'es, and pharmacol ogi cally functional derivatives
t her eof . 26. A conpound O including salts, solvates,
AHPARY: i I ' ivatives thereof.
gsdH ﬁ ‘lﬁ' S@J rﬁétJrUér]r-gF bpﬁ]&lmg%hdbst antially as
Rids di ﬁ'bﬂf@ic atkyk arvb delgroaryl of ketergekclylo any one of the
dFBSSUbE osition conprising
g C g%ﬁ%/ sordin et to glbaﬁ&ém%%m and a
Fﬁohmalhﬂc@{sptqaﬁql aryh paiyl. or beteracyelyl; Qfg A compound
I@%‘F\H ' RO APRE RRABING @%a@@oﬁﬂﬁné&ﬁlﬁl fie a?&n@fot\hwgh they are
herapéeuti ¢ substance. 30. onpound accordi ng t
b@U@ﬂ’ tﬁsfotlnlad\emomﬁlroﬁi@éemwctm@ng e8dt ment or pr ophyl axi s
Felang bt %ﬁn&&paﬁaégfy%%re%te%ffﬁcﬁﬁ HeQ|k§\}’h§1§%&F h Baloalky';
estrogen receptor al ation he co
Rllisallyl30 wherein treatnment or prophylaxis rel at es to
&t RORRIAS dontiP RLECRIRM RS8!dagRbl RMand GG
e(r%ass ﬂg%gm y §;)E)Eirq'z]ro h, ostagogrthrhﬂdtls acggfmr aatr?on
sgleclegiom Hﬁ‘ﬂlﬁ"@' :repair and heal i ng, accel eration of
healing in joint replacenent, periodontal disease,

accel eration of tooth repair
wherein each occurrence of alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl may

be optionally substituted.

2. The compound of claim 1 wherein alkyl is C4alkyl, alkoxy is C4_galkoxy,
alkenyl is C,galkenyl, and alkynyl is C,.galkynyl.

The compound of claim 1 wherein R' is substituted para on the depicted ring.
The compound of claim 1 wherein p and q each are 0.

The compound of claim 1 wherein zis 1, Y is -CR®=CR'-, and R® is —-CO,H.
The compound of claim 5 wherein R® and R" are H or C,salkyl.

N o o s~

The compound of claim 1 wherein z is 1, Y is -CR®=CR'"-, and R® is

-C(O)NR°R".

The compound of claim 7 wherein R? and R® each are H.

9. The compound of claim 1 wherein zis 1, Y is -C=C-, and R® is -COH,
-(R"CO,H, or -(CH,),OH.

10. The compound of claim 1 wherein each of R® and R” are H or C,alkyl.

11. The compound of claim 1 wherein X is —(CH,),-.

12. The compound of claim 11 wherein n is 1.

13.  The compound of claim 12 wherein R® and R’ are alkyl.

i4. The compound of claim 11 wherein n is 2 or 3.

PCT/US2004/024308
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or grow h, Paget's disease, osteochondrodyspl asi as,
muscl e wasting, the mai ntenance and enhancenent of
wonmshe2sd rengt h and function, frailty or age-pret/asmd4/024308
functional decline ("ARFD'), sarcopenia, chronic
fatigue syndrone, chronic \n;%al igia, acute fatigue
syndrone, accel eration of 8nd heal i ng, maintenance
of sensory function, chronic Ii ver di sease, Al DS,
wei ghtl essness, burn and traupm recovery,

18-hro m@mmo&c'agnaﬂwhsml? §W1Br arRchydrogery ap| e

1630\/‘th§&’6}%61% ofb!éfdﬁmﬁ'é?ﬁmbfl@e' di sease, Crohn's
di sease and ulcerative colitis esi ty eating

@i sof teeampeund gl clagn éﬁW‘@Fﬁ'%R §§‘681 atedlkyli t h cachexi a

18 aghdEompIRATH efatrh 3 MHebdlh 2610 GHE R RO-GO Y, NNRESO,RY, aryl,
cardi ovascul ar di sease or cardi ac dysfuncti on,

cong@dietereabart failure, high blood pressure, breast

16.2NCPhe caMpoARI Llalri MBWhefdh RS isqshehii] BbMaﬂW@&ﬂﬁfé&ﬁlm
receptor including breast, brain

bl adefs Or Mg &¥ano, halogen. hefaracysly!. ﬁ'@zh HE. )@?Arfépe%s

endoRROINRTR®, INFPFCORFOINFPSORR aﬁHOQH&CGIrCQEHDSt atic
hyper pl asi a, hlrsutlsm acne_,seborrhea androgem

201 op &g BOMBRHE; Of Clafy d@ Mperai R §p, Hoelgi el Sins isllyl, and R is
neopjigpl s of the prostate, hyperi nsul i nem a, | nsul in

resi stance, diabetes, é(%\edr one. X, d sI i pi dem a,
20ir i nERS/CORRRIAG; 9 lqia 18 Bsis & i bi do

2Z2Nnhange BaMpounddf ¢im 48 WheRsih RO NNESOQRQS RO H, and R? is alkyl
depreSS|ve synpt onms, nervousness, |rr|tab|I|ty

stre¥s@¥k educed nental energy and | ow sel f - est eem

23."Pr ONEERTpouNd oF @Rith 1B Whefdim &P is0Bo0x@REIPIMBXAZ08/8 ipFrimidyl,
pol ycystic ovary syndronme, counteracting preeclanpsia,

pr en@Aih QT fUsYindr ome, contraception, uterine fibroid

24li sepge cormpelirarof 2Riirh I1GNHialmﬁHq |s”TlmNRaR3’ebr|1d Ra and R® combine to

proliferation, vagi nal dryness, pruritis, euni
dysufora,a 3 P u*@mbemq heterogyElY! ipg RRiignafly a@zsth&@w F@zH

ZQVDGTﬁ@Q&rﬁﬁélﬁfinf%mrm éé)él@ﬁﬂ!d'ffdih -dem a peri pheral
scul ar di sease, restenosis, vasos % vascul ar I I

@%@écwepwwdﬁmmgw@psmemem PrRIORRNOMS

(25?139{4‘3[C§€16ﬁ@oylI@aie(mhydrﬁ)fcgpﬂéﬁmfnhéllﬁyl]phb@ﬂ)ﬂﬁbﬂjpénmc acud
))/ seaﬁ nﬁt{e g, re erfuslon

(B lICygohentKepelémyoxvehana g iulpieny Szhrpadaic acid:
(2B BLBCHcIbheXyhdeeyd- Hﬁﬂ&iﬁﬁéﬁyl)nﬁ’éﬁfﬂfph@va-z-propenamlde

| at er al scl e
G Gdeyanamiahe G BiesyP TRy e TS Pptiamide
(2BBI30@RIUS BYdroky pheRJINB Bs-tst RimcthyAs)cRIBE By lid¥ R ahdth@]phenyl}-2-
propenoic acid;
(2E)-3-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]phenyl}-2-
propenamide;
4-[[4-(1H-Pyrrol-2-yl)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenol;
(2E)-3-{4-[(4,4-Dimethylcyclohexylidene)(4-hydroxyphenyl)methyl]phenyl}-2-
propenoic acid;
4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]benzoic acid;
(2E)-3-{4-[Cyclohexylidene(4-hydroxy-2-methylphenyl)methyl]phenyl}-2-propenoic
acid;
(2E)-3-{4-[cyclohexylidene(4-hydroxy-3-methylphenyl)methyl]phenyl}-2-propenoic
acid;
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wendvancizeg | i bi do,

synpt ons, urogenital or vulvar vagi nal atrophy,
atrophic vaginitis, femal e sexual dysfunction, for

sexual disorder, sexual arousal disorder, for

i ncreasing the frequency and intensity of or gasns,
vagi ni smus, osteopenia, enddBetriosis, BPH (benign
prostatic hypertrophy), dysnenorrhea, autoimmune

di seases, Hashinoto's thyroiditis, SLE (system c |upus
(2&)pt{tdifatiyrogphemyitetrab rwgkta@psrand—ﬂﬂep@m&ﬁ@l]@henw} -2-
SP&&Q@a&E i schem ¢ nyocardi um 32 The conpound of

aim 31 wherein treatnment or ylaxis relates to

1ﬁ@ﬁaféa{%@vcl@i}epwdenﬁﬁ%p@r@émheavlﬂaetaélmenwlhgmmetmyl) -3-

plﬁé(rrﬂ?ﬁéb%FboxVIchﬂﬁ‘d“ tal or vulvar vaginal atrophy,
at rophi c vagh nitis, endonetriosis, feml e sexual

1-€2 69 Qr{&ﬁcyﬁp emyéaeie(@M@r@wpf@ewregtevwegyl}rﬁtmnoyl)-4-

p%%rﬁi?ﬁ‘éc%?boxpl%djem neral i zation, or osteoporosis. 33.
ound according to clalns 1to 26 in the

1ﬁ@ﬁhﬁd&ﬂ@y@omw&dmwaﬂ@mmeevl)rngféylﬂn’meﬂw}ﬂmr@mwmrolme
(2@3 mqeieyéné[é 13511/dn- 99mantet4m§dr&fypﬂéﬁmn%ﬁﬁ]pﬁéﬁ;@cz-aﬁo%@no.c

selective estrogen receptor nodul a
a%@ a conmpound according to any one of clains 1 to 26

(2'E?-3t{|aﬁu4ﬂmafr6>@lﬁﬁéﬂ;®(t@frat@d?@d)—l%m%m yﬁdérneyﬁ@thympﬁéiﬁl}prop 2-

eat nent” or “prophyl axi’'s of osteoporosis,
eW‘ﬁ@-ral i zation, reduced bone nass, denS|ty, or

(Z@)QV@QCy&%&ﬂﬁéﬁé'(ﬁlﬁyh%xy&%?i)ﬁéﬁ‘&l]&ilan?lf}pr%@eeﬁd‘ adidir e

repair an accel er at INg In jOI nt

(%Eé‘@r{éd(é‘n’émmw@@?mglﬂ%ﬁt%ﬁ t%ra%@etfﬂb@& él”zﬁyrw of
ylfd@ﬁé)lﬂqertﬁmahé c}l%rdi)[zﬂ%&c aBaget' s di sease,

ost eochondr o asi as, nuscle wastin

NrtdilcorEmyenentlon B e bamaihvisycihmelidene) meﬂyﬂh and

pﬁéhxggéégé}mdgr ailty or age-related functi onal decl i ne
sarcopeni a, chronic fatigue synd

(2En3dAil WKY@h%{\Y')étetﬁ@'é/df%ﬂH@Xéa%WHﬁ%‘ etBi‘B@P@Y'h% on

m@fhng ehéRldciyg, mmai ntenance of sensory function,
chronic |iver disease, AIDS weightlessness, burn and

HIA Al HydroneathyoxrleBivie)rlgsuiiids.58hor t bowel

te‘ir)éﬁfé&@!@clohéiylI&é@)rﬁefmmmenéb’ndr one, inflammtory bowvel
di sease, Crohn's di seaSe and ul cerative colitis,

Etsmulglyd(qpene(gi Prifrl@rcioperfykdenpifchydioryghembmetng
qahaﬁﬁ%dybﬁ&h&@chem a or aging, hypercortisolism

(2E) -3- {%Cgclorgexylldenem hydroxyphenyl)methyl] -2-methylphenyl}-2-propenoic
acid;
(2E)-3-{3-Chloro-4-[cyclohexylidene(4-hydroxyphenyl)methyl]phenyl}-2-propenoic
acid;
(2E)-3-{4-[Cyclohexylidene(4-hydroxyphenyl)methyl]-3-fluorophenyl}-2-propenoic
acid;
(2E)-3-{4-[Cyclohexylidene(3-fluoro-4-hydroxyphenyl)methyl]phenyl}-2-propenoic
acid;
(2E)-3-{4-[Cyclohexylidene(4-hydroxyphenyl)methyl]-2-fluorophenyl}-2-propenoic
acid;

4-[[4-(Methylsulfonyl)phenyl}(3,3,5,5 tetramethylcyclohexylidene)methyl] phenol;
4-[(4-hydroxyphenyl)}(3,3,5,5-tetramethylcyclohexylidene)methyllbenzamide;
4-[{4-[(2-Hydroxyethyl)oxy]phenyl}(3,3,5,5-tetramethylcyclohexylidene)methyl]phenol;

for the treatnment of hypoackP@¢wes2004/024308
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cardi ovascul ar di sease or cardi ac dysfuncti on,
congestive heart failure, high blood pressure, breast
w@a0v6@12220mal | gnant tunore cells containi ng t hep@nNUsmgem4308
receptor including breast, brain, skin, ovary,
bl adder, |ynphatic, liver, Kkidney, uterine, pancreas,
endonetrium |ung, colon, d88 prostate, prostatic
hyper pl asia, hirsutism acne, seborrhea, androgenic
al opeci a, anem a, hyperpilosity, adenonas and
4'rdoifydiexyphenylX(B.8.55- tﬁénamemmyylpgem@%nq)memyﬂﬁ-i nsul in

blhﬁgﬂﬁ/ﬁfa%&ﬁ éﬂdlélbet es, syndrone X, dyslipideni a,
ar C

ont1'nence, artherosclerosis, |ibido

4 dmhldymgxwhenylxéﬁm tai@mnvabhexyélé@i@wthm#
b,gﬁé}{gﬁgﬁdo\@f APt OB, nervousness, irritability,
u

ced mental ener y and | ow sel f-esteem
(Zﬁiﬁr{éd@"l@hi@f% hgdrgriiphend)(e xyiflenelnpiidlphemdl-2-propenoic
a@i@! ycystic ovary syndrome, counteracting preeclanpsia,
premenstral syndronme, contraception, uterine fibroid
(&ﬁ)édés[@)’dmb’ ng(3-fluaso-driveraxyphesy|)@etiwllphenyl)-2-propencic
goliferation, vaginal dryness, pruritis, dyspareunia,
suria, frequent urination, urinary tract infections,
(Zﬁ‘ﬁe{ﬂdﬁm@ﬁwhdﬂn@(ﬁ -y drewynd BidirpethWahenymethylpkeny)-2-
mﬁgg&yégéddlsease restenosi s, vasospasm vascul ar wal |
% due to i nmune responses, Al zheiner's disease,
(263 4dCyederaxylidagefd3-difliptozhhydrosmhenymgtayiishanyl}-2-propenoic
a&thrltls respiratory disease, enphysema, reperfusion
Injury, viral hepatitis, tubercul osis, psoriasis,
(2@§t{ér{{3c0hlgmhwrywpélﬁﬁylﬁgmoheawmm hatlyll phesy!iR-propencic
adg! erosis, stroke, CNS traumm, denentia,
neur odegener ati on, breast pain and dysnenorrhea,
(aﬁﬁdﬁa{(ﬁsﬁhb@r%wpmwﬂgéﬁ arelmmathdcyclphewrigens) methyl]
ik pertdi©8G@i tal or vul var vaglnal at r ophy,
Ic vaginitis, femal e sexual dysfunction, for

(2@’@ d(&n@hlpr%%mdroxmheﬂviM&%ﬁa@dﬁ@ﬁnetwteh\}\@m%mran -4-
ylﬁ%ﬁ%etﬂkﬁﬁﬁﬁ?}q _SpuRdic akigusal disorder, for

I ncr'easl frequency and intensity of or gasns,
(ARG rlElro- Gst‘ryé@e%@he@y%@m@@mylidgafr:)smet!avdl-plcwﬂr@pmpenmc

a@fostatic hypertrophy), dysnenorrhea, autoimune
dl seases, Hashinoto's thyroiditis, SLE (system c | upus

(2B d fRausserdhydraxuphamnybiZe? @ﬁa{@ﬁf@me‘@v'@@béﬁ"ﬁfé‘! Byran-4-
y|Q1%H@prﬁe{ﬁ§4] bﬁé}ﬂ.ﬂ@ -SroP¥RGandium 35. Use of a conpound

as i'n claim34 wherein the condition or disorder is

(AR (oo A-hydomphaniG:5. Sdsamelbylsyclohexidsne} methyl
pRHYLOBBpentieasa t al
4-[[4-(3-hydroxy-1-propyn-1-yl)phenyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;
4-[(4-Ethynylphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyi]phenol;
3-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl] phenyl}-2-
propynoic acid;
{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl] phenyl} acetic
acid,;

4-[Cycloheptylidene(4-hydroxyphenyl)methyllbenzoic acid;
4-[Cyclohexylidene(4-hydroxyphenyl)methyl]benzoic acid;
4-[Cyclooctylidene(4-hydroxyphenyl)methyl]benzoic acid,;
4-[[4-(1,3-Oxazol-2-yl)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenol;
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or vulvar vagi nal atrophy, atrophic vaginitis,

endonetriosis, femal e sexual dysfunction, breast
w@a0vem1222@epr essi ve synpt ons, di abetes, bone PCT/US2004/024308

dem neralization, or osteoporosis. 36. A nethod for

the treatment or prophylaxis of conditions or

di sorders associated with sWlective estrogen receptor

nodul ati on conprising the adm nistration of a conmpound

according to any one of clains 1 to 26. 37. A nethod
4¥[(4-Hydroxypheay XS, 5, brtetpanegihyeveldhexyideae)medpdlr dsi s, bone

b@ﬁgﬁvxp%r dafbé:on, reduced bone mass, density, or

osteoarthritis, acceleration of bone fracture

4rli4p(ai Ryriamidinylingienylly3, 3 tatremethyigycohexvéidenaigethy|Iphenol;
4f[@ﬂtlﬂ&ﬁﬁ§ﬂfonylzgﬁd ﬁ%@?&wg’ g gease, accel eration of

repal r Paget' s di sease,

t@@f@ﬂ&'@ﬁ@h@wgpﬂ\@meﬁyﬂphﬁm@bl e wasting, the
unc{@g@'ﬂ-ﬁ@r A ? gé‘!@@%ﬁ@fr ﬂéth%?ﬂét%x?ﬁ&eﬂ@ﬂﬁ&hf\r

I age- re at ed nct r onal
biphemyt-2- prmn@@@sm a, chronic fatigue syndrome
r t tion
S Ry 0. B B AR B Bhend
trifliproaretats; ver d| sease, AIDS, weightlessness, burn and
I
3 (R SERHENG f%ﬁ%‘@ﬁﬁgﬁn%xyﬁ%é)QM’}e“Y%om
pmp§é@l§@0'd(:r ohn's di sease and ul cerative colitis,

49Res. Dfri'f@thﬁS’TEybIBléle)g/'l|§<-9{e‘§i R4 BydrBLy- quér{w rﬁ@tﬁ{llﬁﬁér?zom acid,;

assocl at hexi'a or ag percort I sol1sm

4dﬁwlm"ﬁen%—(3smwrmdf%rm'ieay)bg@my begzejeasid; or
3%@![@&/&6}1%8% 4- W&o@%ﬁ% 'rﬁé%ﬂeﬁﬂ&orf) %hbh&fl}eacrﬂlc%ud

pressure, breast cancer, tunore cel
Nddr[(‘al'wf ﬁ&'ﬁh@ygr(ér%’g@ﬁﬁﬁ@l%@("@VC|P*Bﬁ?1Ylﬂﬁnﬁb'TlﬂﬂyﬂsRhenyl}-

miiigsulfdfamigvary, bl adder, lynphatic, liver, kidney,
ut eri ne, ancreas endomstrlum | ung, col on, and

NpMd&Hv@roxxp%@wﬁt(ﬁ@ meeA@xlﬁyclﬁhexqur@hmeﬁmﬂaohenyl}-

bé%@g@%a"ﬁ@rogem c al opecia, anem a, hyperpilosity,
denomas and neopl asis of the prostate,

(?rb';);?e{‘h h@yglphﬁémd@neﬁﬁmarwplawme&wﬂ@ flygrephenyil-2-propenoic
asyndrome X, dyslipidenma, urinary incontinence,
artherosclerosis, |ibido enhancenent, sexual

({451Svelehantyidens(drwerxyriteny brapihyidrhepulaxylasetieacid;
(m[yﬂufé?&%pwhﬂéhé(gmyh Ho&y}’phe'ﬁ?l‘)rﬁétﬁyl]ﬂf%ﬂ‘zﬁl? Qﬁbr&”éﬁoﬁzl acid;
ene i 3[‘” tive

(@R Ch SaciokoRivlee (BVrxyROPYNERInG] & lierpPhgmilr bpiopenoic

agigunt er act i ng
4-{cycloheptylidene[4-(3-furanyl)phenylimethyl}phenol;
4-{Cycloheptylidene[4-(2-furanyl)phenyllmethyl}phenol;
4-{cyclooctylidene[4-(2-furanyl)phenyl]methyl}phenol;
4-{Cyclooctylidene[4-(3-furanyl)phenyl]methyl}phenol;
4-{cyclooctylidene[4-(3,5-dimethyl-4-isoxazolyl)phenyl]methyl}phenol;
4-{cycloheptylidene[4-(3,5-dimethyl-4-isoxazolyl)phenyl]methyl}phenol;
4-[cycloheptylidene(4-hydroxyphenyl)methyl]benzonitrile;
4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyi] benzonitrile;
(2E)-3-{4-[(4-Hydroxyphenyl)(2,2,6,6-tetramethyltetrahydro-4H-pyran-4-
ylidene)methyljphenyl}-2-methyl-2-propenoic acid;
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preecl anpsi a, prenenstral syndronme, contraception,

uterine fibroid disease, and/or aortic snooth nuscle
w@edos/oped i f erati on, vagi nal dryness, pruriti SPCT/US2004/024308

dyspareuni a, dysuria, frequent urination, urinary

tract infections, hypercholesterolen1a

hyperli pi dem a, peri pheral 1¥8scul ar di sease,

restenosis vasospasn1 vascul ar wal | danage due to

ne responses, mer's dis $ di sease

e S e A N N L R S w1 oY
adid;sease, enphysema, reperfusion injury, vira

hepatitis, tubercul osis, ggor asi s, stem c | up

(4 Viene Ry BORERRY e Ry BPEr ek B eT s ok,
4- @Njnﬁdmmnda@(mnydraxyprhewlpﬂaaﬂmé@mmbuﬁhef@sacndoal n

(RGPS B o e g kSRR HaTe] SRTYH Apanyiey)

acetigabial atrophy, atrophic vag| nitis, femal e sexual
She treat nment

R AR Al R MU
pHEn§B6:@Fdutariohs adidicr easi ng t he frequencydagt |r Ingglnzl t)E/%PH
Lol e homsverdhgnenySritibra;

?4t[gyﬂmml@e:samaonwfdtmgmﬁbmymﬁdhyltwﬁdgﬁlagmapgﬁgﬁanouc acid;

2 @ PP B o TR TR A PP R ) 2
meth§lppshainbicsicidat i on of a conpound according to any one

(haTbareiemDerS e rampiy e daty e o o e

mpmqmwmwetdmtmer ders, vasom)t or synpt oms

o o ey B Sy ke B S

4B EFASSroFrRING (3,3, 51enémﬁetwﬂcwdﬁéwmneﬁm@wﬁénomone

({Xi ?(Tfmglro%"\eny% é8% S-Pettram ‘ihy?del Iogexy?dene)methyl] phenyl}oxy)acetic
acid;

4-({4-[(4-Fluorophenyl)(3,3,5,5-tetramethylcyclohexylidene) methyl]phenyl}oxy)

butanoic acid;

({4-[(4-Fluorophenyl)(3,3,5,5-tetramethylcyclohexylidene) methyljphenyl} oxy)

acetonitrile;

4-[[4-(3-Hydroxypropyl)phenyl](3,3,5,5-tetramethylcyclohexylidene) methyl] phenol;

N-{4’-[(4-Hydroxy-phenyl)-(3,3,5,5-tetramethyl-cyclohexylidene)-methyl]-biphenyl-4-

yl}-acetamide;

" N-{4’-[(4-Hydroxy-phenyl)-(3,3,5-5-tetramethyl-cyclohexylidene)-methyl]-biphenyl-4-

yl}-methanesulfonamide;
4-[[4-(3-furanyl)phenyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenol;
4-[[4-(3,5-dimethyl-4-isoxazolyl)phenyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;
4-[[4'-(4-morpholinyl)-4-biphenylyl](3,3,5,5-tetramethylcyclohexylidene)methyl]phenal;
3-fluoro-4'-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-4-
biphenylcarbonitrile;
4'-[(4-hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-4-biphenyl

carbonitrile;
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4'-[cyclooctylidene(4-hydroxyphenyl)methyl]-4-biphenylcarbonitrile;
4-{Cycloheptylidene[4-(5-hydroxy-1-pentyn-1-yl)phenyllmethyl}phenol;
4-[[4-(3-hydroxy-3-methyl-1-butyn-1-yl)phenyl}(3,3,5,5-tetramethyl
cyclohexylidene)methyl]phenol;
4-[[4-(4-hydroxy-1-butyn-1-yl)phenyl](3,3,5,5-tetramethylcyclohexylidene)
methyljphenol;
5-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl] phenyl}-4-
pentynoic acid;
1-{4-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyljphenyl}
ethanone;
4-[[4'-(Hydroxymethyl)-4-biphenylyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;
4-[[3'-(Hydroxymethyl)-4-biphenylyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;
4'-[(4-Hydroxyphenyl)(3,3,5,5-tetramethylcyclohexylidene)methyl]-2-
biphenylcarboxylic acid; and
4-[[2'-(Hydroxymethyl)-4-biphenylyl](3,3,5,5-tetramethylcyclohexylidene)
methyl]phenol;

including salts, solvates, and pharmacologically functional derivatives thereof.

26. A compound

including salts, solvates, and pharmacologically functional derivatives thereof.

27. The compound of claims 1 to 26 substantially as hereinbefore defined with
reference to any one of the Examples.

28. A pharmaceutical composition comprising a compound according to claims 1
to 26, and a pharmaceutically acceptable carrier.

29. A compound according to claims 1 to 26 for use as an active therapeutic
substance.
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A compound according to claims 1 to 26 for use in the treatment or
prophylaxis of conditions or disorders affected by selective estrogen receptor
modulation.

The compound of claim 30 wherein treatment or prophylaxis relates 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, 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, endometriosis, 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
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sclerosis, stroke, CNS trauma, dementia, neurodegeneration, breast pain and
dysmenorrhea, menopausal or postmenopausal disorders, vasomotor
symptoms, urogenital or vulvar vaginal atrophy, atrophic vaginitis, 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, endometriosis, BPH (benign
prostatic hypertrophy), dysmenorrhea, autoimmune diseases, Hashimoto's
thyroiditis, SLE (systemic lupus erythematosus), myasthenia gravis, or
reperfusion damage of ischemic myocardium.

The compound of claim 31 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.

Use of a compound according to claims 1 to 26 in the manufacture of a
medicament for use in the treatment or prophylaxis of conditions or disorders
associated with selective estrogen receptor modulation.

Use of a compound according to any one of claims 1 to 26 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
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,
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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,
stress, reduced mental energy and low self-esteem, improvement of cognitive
function, endometriosis, 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, hyperiipidemia, 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, 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, endometriosis, BPH (benign
prostatic hypertrophy), dysmenorrhea, autoimmune diseases, Hashimoto's
thyroiditis, SLE (systemic lupus erythematosus), myasthenia gravis, or
reperfusion damage of ischemic myocardium.

Use of a compound as in claim 34 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 26.

A method for 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
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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, fraiity 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, 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, endometriosis, 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, 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, endometriosis, BPH (benign
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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 26.

38. The method of claim 37 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.



