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CT-9092A ALI CYCLI C PHOSPHOLI PASE A2 | NHI BI TORS BACKGROUND 10* ! The

- invention -deals with conpounds having activity as phospholipase. A2 (PLA2)
~inhibitors. PL is_ acalcium dependent enzyme whi ch cl eaves the sn-2 acyl
bond of- phospﬁl pi ds to. yield arachidonic acid and a | ysophospholi pi d (H
-vart den Bos&h' al. in Biochim Biophys. Acta 1980, 604, 191). @5‘93921\
products of this reaction 15 can serve as starting points for t he

bi osynt hesis of inflammtory nediators. Once rel eased, arachidoni ;%
~rapidly nmetabolized by enzymes such as cycl ooxygenase and I| M

gi ve prostagl andins and | eukotrienes, well-known nedi ators of | nfl ammati on
(P. Davies and D.E. Maclntyre in "Inflammuation; Basic 20 Principles and
Clinical Correlates,” 2nd-Ed., J.1. Gllin, I.M Goldstein, and R

Snyder nan, Eds. ,_AREGYEHIPPHESPHOLIRASE ARNNEEITORI992: Chapter 7; B. K., Lam and
KF. Austen in "Inflammtion: Basic Principles and Cinical Correlates,"” 2nd

Ed., J.I. Gllin_ I .M | dstein, and R Snyderman, Eds., Raven Press, '
Ltd.: New York, M&&&S&G 8). 25 Lysophospholi pi ds can be utilized by

certain cell types to produce platelet-activating factor (PAF), anot her
pot ent i nfl amratory | at or Prescot.t

.MciIntyre in nf | anma n?ﬂgﬁnvgééﬁ)l&%ﬁf%y %\ ggmgﬂ!dn% lhﬁ% %Y %th 2nd

Ed., J.1. Galli nphbspholigdsd A {PLAghihhibitdsy RLAmis, a Eaismm-l@pendéhbss

éf geas nghgg be(g nkﬁeéc %@% tgé 5“?5‘3{}\?4@4%% P[‘i% c??g?tégdr 3 ry

| nvestigati on, dpnic 3gid and a kxsophesphelip deHl and P.

Vadas in Jour naI B%clﬂhﬁ R&Q%ctalm&m 191)7 E&R rﬂﬂuablﬁf&hi%kﬂeac%n Scot t,
G Smth, I jkOV t ef anski,

1992, 16, 25154 ’é‘k‘? Poidts 1oy F%P‘é’sY‘A %Q%E‘Bﬂr"ﬁ}m B ch,
A. G D. Hof fman, fnddmtBrsm@mg ,relEaséEl atanl'ﬁﬂomclimdﬁsmaptdl metdbblizathtiys in
G ont 006 and T, JAREDE SLaS Eyclpdrihonase and dippygenasss fo gifEy°57C
prostaglandins and leu tnenes well-known mediators of
inflammation (P. Davies and D.E. MacIntyre in “Inflammation: Basic
20 Principles and Clinical Correlates,” 2nd Ed., J.I. Gallin, I.M. Goldstein,
and R. Snyderman, Eds,,. Raven Press, Ltd.: New York, 1992; Chapter 7;
B.K. Lam and KF. Austen in “Inflammation: Basic Principles and
Clinical Correlates,” 2nd Ed., ].I. Gallin, I.M. Goldstein, and R.
. Snyderman, Eds., Raven Press, Ltd.: New York, 1992; Chapter 8).
25 Lysophospholipids can be utilized by certain cell types to produce .
platelet-activating factor (PAF), another potent inflammatory mediator
(G.A. Zimmerman, S.M. Prescott, and T.M. McIntyre in
“Inflammation: Basic Principles and Clinical Correlates," 2nd Ed., ].I.
Gallin, I.M. Goldstein, and R. Snyderman, Eds., Raven Press, Ltd.: New
30  York, 1992; Chapter 9). The role of PLA;7 in inflammatory diseases has
been described (P. Vadas and W. Pruzanski in Laboratory
Investigation, 1986, 55, 391-404; W. Pruzanski, E. Bogoch, M. Wloch,
and P. Vadas in Journal of Rheumatology, 1991, 18, 117-119; W.
Pruzanski, K. Scott, G. Smith, I. Rajkovic, E. Stefanski, and P. Vadas in
35 Inflammation, 1992, 16, 451-457; W. Pruzanski, D.W. Wilmore, A.
Suffredini, G.D. Martich, A.G.D. Hoffman, J.L. Browning, E. Stefanski,
B. Sternby, and P. Vadas in Inflammation, 1992, 16, 561-570; ].M.




PLA[err] is the critical enzynme in the pathway | eading to rel ease of
prost agl andi ns and | eukotri enes and PAF, inhibition of this enzyne is a
rational approach to prevention, elimnation, or aneliorati on 9®

i nf| anmat i-on. - Conpounds havi ng si m lar activity are disclosedin 2§\

Patent 5,141,959  the dis whj h t

ot erence That S ST NevaBindiok Biscelsy 1,500 852956) inlY

[ert] (A) whereP AR[lérth? crmwmmpmp;mmeammmmsem Y are

di ff t d t g&@ h
Rl[er re]r egndag[ e}?ﬂﬁiﬁeﬂaﬁ% %gqf;l/étgéget E‘Eﬁ‘ @qnﬁﬂ(ﬁ{ﬂm é%l\ﬁkR%{‘%-gm :

| N\VENTI ON 25  aratio ﬂpprmcb wap@vsngesuehmatmmrcmpbmrbp For mul as
| [err] 30 svhefgidmiigtigands between C2 and Cferr] and/or between C[err]

e ey Ere S ek B heung sy el e

OR'', CFlerr], 5,0}1:959, theldisclosiirerof]whichds hereby] iaco dradedab)kyéferehﬁeer r]

0 (ONLerT, PR ool ol ?ﬁ%ﬁ%ﬂﬁﬂ AS?O‘JLS““SM”P? the S?ovi o

t hat each group must have 6_or nore car bons (preferably 6 to 30 carbons)
and R cannofg be 10 R = H or . RgaH, Cerr] alkyl,
C(Rerr])[err] OC(ORerr], < : R err]R[err],(g
C_I—I[err]CI—I[err]Cl—I[err]NR[er .r], 15 CH2C(O N(R6) 2, or”other groups
yi el di ng physi ol ogically hys zabl e esters; R'' = ([err] alkyl;

wherein R2 is CH=CY-C(CHj3)=CHX, wherein X and Y are different and

are selected from COORP and @\
. COOR®

20 groups in which RP and R¢ independently are H or Cy.¢ alkyl.

15

S Y OF THE INVENTION

25 Applicants have discovered novel compounds of Formulas I:
1 .
L COR

wherein the bonds between C2 and C3 and/or between C4 and Cs are
35 unsaturated;



Rlerr] = H CHerr], C[er'r]H[err] CHerr]CHerr]CHerr] (with R3 s being
the same or dlfferent) R err] C[err] aryl, Cferr] linear, branched or
cyclicgal kyl, or Cerr] linear, 20 branched or cyclic al kox ya%[;”] =
R[err]for when linked with R[err] is a Crr]- C[err] cycl

-CHergd CHerr]OCCH err] CH err]- group; and Rlerr] Cerr] alkyl. These

conpougds;  th JCWHEHECOIMI@@RG ct@emz,mmrheﬁmmzmﬁ salts,

ovel ffoﬁtﬁﬁn@?éﬁ%*'%%“ai‘ﬁd@ B S i Bo Ry N2 ™ The

novel
conbi n&tion V\P(@)(@H)‘p_ﬂﬂ@@bﬁbﬁﬁ(khhrrl ers and other excipients in
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conpoufds sindatylelkengl. oupé with<he guopisarthiat eadiegmumhmé o moraer
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CT- 909;A Unl ess otherw se indicated, all pgrcentages recited herein are

wei ght ;percents, based upon t aig : i wei ght. The conpounds of the

|nvent§on general ly conformto [err] 10 wherein the bonds .

betvveerél C2 and C3 and/or betweer 10 grr] are unsaturated; 15 X =
B, CI Br I, COOR", err], COR'', CHO CHerr] OH,

CH[err]‘ " CF[er . rr] alkyl, Cerr] alkenyl, Cerr]

hal oal kyl , qurr] P(O)(C]—l)[err], SCPHsr]H, or SOerr]H R = substituted

or unsﬂbstituted aIkyI aryl, arylal kyl, al kenyl or aryl al kenyl groups,

with the provkgo t hat eac roup nust have 6 or 20 nore carbons

(preferable 6 Hor&r-6848% and R cannot be

= H, C14 alkyl, C(R%)0C(O)RY, CH,CH,NRSR6, CH2CH,CHoNRIRS,
15 CHZC(O)N (R5)2, or other groups yielding physiologically hydrolyzable
esters;
R = Cy.¢ alkyl;
R3 = H, CHz, CoHs, CH3CH,CH; (with R¥s being the same or different);
= Cg-12 aryl, Cy.7 linear, branched or cydlic alkyl, or C;.7 linear,
20 branched or cydlic alkoxy; .
RS = RS, or when linked with RS, is a C3-Cg cycloalkyl ora
-CH2CHOCH2CH>- group; and
R6 =Cjzalkyl.
These compounds, their geometric isomers and their
25 pﬁarmaceutical salts, exhibit PLA inhibition with significant anti-
~ inflammatory effects.

The novel compounds and isomers and derivatives thereof are
useful in combination with pharmaceutical carriers and other
excipients in formulations to be administered by, preferably, topical or

30° oral routes.

DESCRIPTION OF THE INVENTION

The invention is concerned with novel compounds and the use
35 of those compounds, their isomers or other pharmaceutically
acceptable derivatives thereof, in processes and compositions to be
used to treat inflammation.



[err]- 25 R = Hor Cerr] alkyl; R = H (err] alkyl,
C(R[err])[err]CC(ORerr], CHerr]CHerr]NRerr]Rerr],
CHerr]CHerr]CHerr]NRlerr]Rerr], CHerr]C(ONR[err])[err], _or other
groups yi el di ng physi ol ogi cal |y hydrol yzabl e430 esters; R ' CE-98%A ]
alkyl; Rerr] =H CHerr], (err]Herr], CHerr]CHerr]CHerr] (with R3s
bei ng the sane or diUhkessotherwibeindicated] all ipercengageslecited hiereinare br anched

or .cyclic alkyl |y r . |yl koxy; 35 Rerr] =
Rerr], or, V\hevr\l’eghrtlgeeg&évdt?’ ﬂ’%ﬁgr‘fqé}{?dgsggdé‘é{’srlﬁ%[‘gggﬁ&'cydoaI kyl or a
-CH err]CHerr]OCH err]CH err]- group; and R err] = (Jerr] alkyl. ‘5
CT-9092A X is pref erphe Yofpddrds of theGnvehtibn gerellpeotfo{ esr]. In
preferred egbodégnentls, the phenyl ring at C4 has an "X substituent in the
met a- posi ti on. FOAWMAE substituted or ypsubstituted groups of the types
recited. Wen the R group is 5 substitlted,+
Cerr] alkyloxy, (err] al kenyl ox ~ | kyl, Cerr] .

hal ophenyl al kyl oxy, Cerr] hydr & b'rz adamantyl. R may have from one
to six substituents, with "substituenfs"” neani ng groups other than
hydrogen. Preferred R groups are se h in Tables 1 anqu. 10 By "6
or nore" carbons, applicants nean 9 #0, and preferablMy 14 to 30. R may
be Hor ] alkyl, but is preferady”H or CH3. R' is preferably H By
"hal 0" applicants mean Br, O, F, or 1|.y15 Rlerr], Rerr] and
Rlerr], when independent noieties (i.e.”, not linked to each other), may be

the same or different. Conpounds of the inventiagn géef.erabl y & nformto
formul a types |whergin thebonds betweern G2 pnd&3 apd/or between Cq4and Cs arg |

unsaturated;

15 X =COOH, H, F, Cl, Br, I, COOR”, CONH2, COR"”, CHO, CH20H,
CH,0R"”, OH, OR", CF3, C1.4 alkyl, C1.¢ alkenyl, C1.6 haloalkyl, NO2,
P(O)OH)2, SOzH, or-SOsH;

R = substituted or unsubstituted alkyl, aryl, arylalkyl, alkenyl or
arylalkenyl' groups, with the proviso that each group must have 6 or

20 more carbons (preferable 6 to 30 carbons) and R cannot be

gRésubstituents may be OH,

CH
HC , 3

XX
25 | CH,
R’ = H or C1.¢ alky};
R” = H, C1¢ alkyl, C(R3),0C(O)R4, CH2CH,;NRSRS, CH,CH2CHN RS5RS,
CH,C(O)N(RS),, or other groups yielding physiologically hydrolyzable
30 esters; ' '
R’ = Cy¢ alkyl;
R3 = H, CHj, CHs, CH3CH>CH> (with R¥s being the same or different);
' R4 = Cg-12 aryl, C1.7 linear, branched or cyclic alkyl, or Cy.7 linear,
branched or cyclic alkoxy; :
35 RS =RS, or, when linked with RS, is a C3-Cg cycloalkyl or a

-CH>CH20CHCH>- group; and
R6 = Cj-3 alkyl.



25 30. 35 6 CT-9092A 5 [err] 10 15
20 wherein the substitutents are as defined above. When R = H, conpounds
of structure types 11 and 14 conformto |IA types 18 and 20 conformto |IB.
Wien R CH err], conpounds of structure 1Bk conformto | A CB9092A
PREPARATI ON The corrpounds of the invention are typically prepared using one
or nore of the stepé(:slpvmré:hl #y.COOH, F, CF3, COOR” or CONH,. CT-9092A Schene

om0 Pl TR bl i eyt i ac E5ad o 12111

x 12 substituent in ¢h¢ meta-position. R neayRbe substitpited>OBDVG TBDIVBO =
tertiary butyl udsiiBétitutéd gRoups of the types recited. Whenthe ¥0grdup is
5 substituted, the substituents may be OH, C1-12 alkyloxy, Ci-12
- alkenyloxy, C1.12 cycloalkyl, C1.12 halophenylalkyloxy, Cj-12
hydroxyalkyl or adamantyl. R may have from one to six substituents,
with "substituents" meaning groups other than hydrogen. Preferred R
groups are set out in Tables 1 and 2.
10 By "6 or more" carbons, applicants mean 6 to 30, and preferably
14 t0 30.
R’may be H or C1.6 alkyl, but is preferably H or CHs.
R” is preferably H.
- By "halo" applicants mean Br, Cl, F, or L
15 R3, RS and RS, when independent moieties (i.e., not linked to
each other), may be the same or different. -
Compounds of the invention preferably conform to formula

types IA, IB, IC or ID, as follows:
20 ' R
5
RN
tor (1A)
X
25
T
R COR"
30
(IB)
X

35



Schene- 2: Synthesis of Anal ogues of Type 1B X = COJerr]H [err] X = other
than CJerr]H [err] 9 CT-9092A Scheme 3: Exanpl e of
Type 1C [err] 36: X =Br OTBDPS = tertiary bukyl diphenylsil 0xgT-909248

CT- 9092A Schenme 4: Synt heS| S of Anal ogues of Type ID [err] 5 x 37 40, Type

| D Ac = acetyl 11 _ CT-9092A Schene 5: Synthesis of
Al dehydes (3) A RX Dbase [err] 12 _ CT- 9092A
Schene 6: Synthesis of 11k Y
. R
R 1 (I0)
5 R
X
10
1
R R
15 U
' X

20 wherein the substitutents are as defined above.
When R’ = H, compounds of structure types 11 and 14 conform
to IA, types 18 and 20 conform to [B. When R’ = CH3, compounds of
structure 11k conform to IA.

25 | PREPARATION

. The compounds of the invention are typically prepared using
one or more of the steps shown below:



[err] - 13 CT-9092A PLA2 Inhibition Assay The met hod used
is simlar to that reported by Franson, et al. [Jesse, R L. and Franson

R C., Biochim Biophys. Acta 575: 467-470 (1979): Franson, R CCT-%9824 arca,
P., ~and El sback, P., L Lipid Res. 15: 380- 5 388 (1974)]. The enzyne is

i solated from human pl atel ets. The substrate used consists of 14C-ol eate

| abel ed Estohgmechiymibesis ofnalaguesaf TypelAcol i cells are grown in the presence
of 14C-oleic agid and then gutqclaved to prepare the nenbranes. Various
concentr at i onsj of t estycy uns are pre-incubated jl0 with PLA[ err] (3.6

[err]g/nL infa i %% 15G 5.
nmv Cadl [err und solyven __al 37[er]Cfor 7
m nutes. Th gded (0.1 nmMPh@spholi pid,

0.005 [err] ettbat ed at 3/exr] C for 30
m nutes. The redction is then té‘rm nated by 15 the’%\ddrtron of 1.0 nL
tetrahydrof udan (THF), and th& entire solution isgapplied to a gol i d-phase
extraction colum (am nopropyl resin, Analytichem). The colum s rinsed
with an additional 1 nL of THF. The free fatty acid product of the reaction
is then el XB&RHMMeBeol um with 1 nml of 2% acetic acid in THF and
collected in a 20 scintillation vial. The anmobunt of free fatty acid
product is determ ned & oWBOMS Ci Nt i | heNLON, ting. T Qunt of

i nhibition %od.u.c.e.c;by t test conpgund i cal cul ated by copparing the
counts obtaifed in the { ence of the c und to those ol#Fanned in its
absence (solvent only). gr ound count Qﬁ;,sgrn‘i ned By Performng 25
i ncubations in the absence of enzyne. Percent inhibition is det®fiHeed by
the equation: (CPMwi th tgest conpound) - (packground) % Inhigition = 1 -
X 100 (CPM wi t hout test compound) - (background) x 100 30" ~ The

bi ol ogi cal activities., of gggonmpounds of s | A through I D are given in

Tabl es 1-6. The confoullds are effecthe in |b|tors of
—_— CoH
€O, GH €O, GH

1la-j, Tvpe IA

N

S 10

X = other than CO,H:
R cHO R x RN
_ CH COH
5 —_— —— 2 3_. —_— 2
X X '

_ TBOMSO,
ForR=

OTBDMS =TBDMSO = teetiary butyl dimethylsiloxy



PLA2. -+ 14 ' CT-9092A [err] Table 1: Biological Data for

Conmpounds of Structure 11 (Type | A): Structure R : Nunber

% | nhi bi tion of PLA[ errJat 100 [err]M lla 8 CT-9092A

6% 11b 44% 11c

97% 11d 100% 11 e

100% [err] [err] 11f 15% 119

58% 15 Scheme 2: Synthesis of Amalogassrof(BigledBl (con' t) Bi ol ogi cal- Data for

Structural Compounds of Type I A Structure R Nunber

% I nhi bition of PLA2at 100 [err]M 11h . © 97% 11i

100% [err] X =COyH: 11j : 98% CH3 11k
98% R = H, except for 11k, vvhere R Cl—gerr] 16 '

CT- 9092A [err] NS | - COH

R
9 »
co,cH,

17 48, Type IB

X = other than CO,H:

Ravmzms — R S COH
-12 '
X X

19 20, Type IB



Tabl e -2:  Bi ol ogi cal
Structure R

OTBDPS = tertiary ity diphenMsiloxy

Data for Corrpounds of Structure 14 (Type | A):

Nunber % | nhi bition

of PLA2 at 100 [err]M m CF[err] 14a CT-9092A.
100% [err] m CF[ err] 14b 100%
m CF[err] l4c 92% [err] mCF[err]
-14d . 98% m CF[ er r] l4e
99% [err] méﬁ?%"r‘er'?‘ E’amp'eon—%'—c' 71% m CF[ err]
149 96% 17 CT- 9092A
Table 2: (cont' Q) Structure R Nymber
% | nhi bition of PLA[err] at ®.00 [err]Mp F 14h
96% m F 4i 6%
92% m CF[ err] ou14k OTBOPS 99% oraoéls4l
99% m CF3 14m 99% 18
CT-9092A Table A4: (cont'd) 2Rructure R 23 % Nunber
% | nhi bition of PLA2 at 100[err]HH
100% m CF[ err]. 140 ¢y 99% m CFl gl |
14p S%‘m CF[ BrpfM 14a
100% —_—
oTBOPS oTBOPS
2z
— 5}’ 5}“” — &‘”
CHO
R R
— C0,CH,  —p COH
C0, CH, | “CcoH
i ! 32, Type IC
X
ForRX = @kf
[}
. ;( : )’\ o, G 1 .
] ——
33 34 35: X=0H
— 36: X=8r




m-CF[ err] 14r [err]

95% m CF[ err] 14s 100% [err 9
CT-9092A Table 2: (cont'd) 10 Struct ureci' 9092%‘-
Nunber % I nhibition of PLA2 at 100 [err]m R m CF[err]
14t 100% m CF[ err]
100% m CF, 14v 100% [err] Table 3:
Bi ok ogi cal Data for conpounds of Structure 18 (Type IB): Structure R
Nunber % 1.nhi b|t| n of PL err at O [err]M 18a
279% 180 Schemed:'Synthesis of Ang $°fjl'gl@e—8- CT- 9092A
Table 3. (cont'd)
Structure R ' X Number
18c : 70% [err] 18d. co 91% 18e
55% 21 R “9982A [err] Tabl er?’ gi 65" Data for
conpounds of Structur 0O (TypellIB).
nmp 5 ctureg,20 (Typ ) —— Co,CH,
X X
37 | 38
—_— COoH —_—
. X X _
39
40, Type ID

Ac = acetyl




Structure R X "~ Nunber % | nhi bi ti on of

PLA2 at 100 [err]M m CF[err] 20a- 52% p-F
20b 73% m F PDc CT-9092A
67%H 20d ' 62% m CF[ err] 20e

81% m CF[ err] 20f 90% [err] =~ 22

CT-9092A [err] Table 5: Biological Data for Conmpounds of Structure 32
(Type | @cheme 5: Synthes)s 66 Aldbhyalesi{@p of PLA2 at R

Structure Nunber 100 [err] m 32a 32b :

56% 32c¢ ' 67% [err] Table 6: Biological Data for
Conmpounds of Structure 40 (Type I1D): % Inhibition of PLA[err] R

X - A Structure Nunber AT 100 [err]m.m CFlerr]

40 90e®A For nul ati ons
Conposi ti'ons1l_ﬁ)r at| ons nﬁl&ﬁi&»n one of the conpounds

t hensel ves. al so contain isomers &Mor rmaceutically

accept abl e derivatlves or anal ogs, such as hydrates, 5 salts, e.g.,
succi nates, acetates, hydrochlorides, alkali netal salts, amoniumsalts,

guat ernary al kyl ammoni um salts and the like. Exanples of alkali netal salts

are potassium and sodi um sal ts.

B. _
t-Buli: ‘
ArBr — ArCHO
DMF
C.
aliyl alcohol :
A A ay\CHO
Pd(OACc),

CHO
éd\/\ou MnO2
————

=1,2
Ar = substituted phenyl, naphthyl, or anthracenyl




Ammonirum.and quat ernary al kyl ammoni um salts include salts derived from

tri et hanol am ne, N-nethyl gl ucam ne, 10 trls(hydroxynethyl)anlnonethane

and L-lysine. The concentration of active ingtedient(s), or coepc¥l¥dés) of

the invention, in such fornulations will generally be fron1about 0.005 to

about 10.0 wt% with quantities of about 0.01 to about 5 wt % preferred.

Addi tives such as carriers, colorants, perfunes, vehicles, 15 stabilizers,

flow control agents and ot her pharmaceutically acceptabl e excipients can be

used. Additionally, one or nore other active ingredient(s) nmay be included.

The concentration of additives, i.e., ingredients other than the

conpound(s) of the invention, will generally be fromabout 90 to 20 99.995
wt % ni st n Tﬁﬁ gonpounds of the invention, their isoners and

pharnacghPh&é;ﬁwgg%% é | e derivatives or anal ogs thereof, nay be 25

adm nistered to any subjects in need of treatnent for inflammatory

conditions, e.qg., psoriasis, arthritis, and the like. While human subjects

are preferred, the subjects may al so be mce or other nmanmalian species.

The formul ati ons di scussed above may be adapted for 30 administration via

nasal, intravenous, intranuscular, opthalmc, buccal, oral or ‘topical
routes. Transdernmal, i.e., toplcal and oral admnistration are the
preferred routes. Sui t abl e dosage forms for administration include pills,
tablets, capsules, liquid conpositions (admnistrable by injection,

i ngestion, or 35 applic on to the surface of -the skin or t
parts), creans, gels, |otNons, ointnents and the |ike. 4

CT- 9092A Exanples The fiol | H exanpl egddd (a3t rate the Brefar
vari ous conpounds con éﬁ#ﬁ%F@rnula'r?—#%irhe follow n
degrees '

tenperatures are give
CO,C, Hs

t her body

SR

l;k
(Type IA)




- ey

5 Centigrade. Melting points were determ ned on an el ectrother nal
apparatus and are not corrected. Proton and carbon-13 nucl ear nmagnetic
resonance ([err]H and [err]C NVMR) spectra were recorded on a Bruker AM 300
or a Varian Genini 300 spectroneter. Al speggra were. determ neg-9092A

CDC [err], DMBO-d[err], CDlerr]D, or Dferr]O unless otherw se 10 -

I ndi cat ed. Chem fbh?o sk ported in [err] units relative to
tetramethylsila ‘iroton coupling constants are reported in
Hertz (Hz). Splitti ngfigmethod used igjgimilartodthatrepastedh Ry Franson, efiab: ;

d?ugl e; | et, tr:]I é%hedR.LblﬁﬁtafFrﬁhsoxﬂR@%JBidchhﬁt mgg%.xspm& 75 267470, doubl et
of dou s an ubl e ets r e

det er mi'ned on a(géz%lﬁ@sﬂﬁrﬁ%é? ‘faRPs'ﬂélétﬁ ﬁﬁkei; g—rgﬂ&%ﬁf’gpr] to
400 cnferr], 5cal388r(1974)].t Thetihkynd isrisplatéds fromt haman plateletsysThe ene il m
and are reporte ' : I r ectra were
recorded on a K%d[be %kg{ﬁg&%%{gr{ng&ta@ i@oﬁﬂ%lﬁgté%he%ﬁﬁfﬁi | Zi ng di rect
chemical i oni zatmembraxes. Eseabicells are growndn the presence jof thGreleinacidrap) .

U traviol et specirdtié Sutbidved fézﬁré?ar@ﬂk@hﬁéhbr%kard 8452 di ode array

spectrophoneter in t solvent I n thin-laye

| |
chr omat ogr aphy (TLC) r&ﬁsn%%zgéggﬂ are pres % f)‘?at es
(60F-254) and wwithll?IzAﬂ(aJsuggmm/iﬂabhffercmblm 25 mMHBPES (pHa7), ng by

heating with net , also

referrgd to as f@W%’onﬁ?%%@%ﬁ @W é%ggéo um us?ng

finely divided solvent) gbB7%¢ fmzm s @azanembranerﬁg bstrateds theBsur e

30 with the Indam@fa%gin ; £, F@W@f&idxmecﬁhcﬁmms&ﬁer
gm0

chromat ogr aphy was carr,i e Pec at € rever.se se . plate
inlier < Thevanion s Jhes phinated Biq

visual i zed usi ngnERpbatediat
vi sual i zed 18I nghehaddigibh ofn?w:danmydroGuraimeB)e@lndmeembwmuon

h t h t ad |
ot 8 3 S P olghh e i oA oo
sol vent were perAmlymhaHﬁerThaamlgm jsreinsed Ulth:én adglitienal l;!&v@f
trademark of therNofves thf§'ddd Broduct of the reaction is then eluted from the .

column with 1 mL of 2% acetic acid in THF and collected in a
20 scintillation vial. The amount of free fatty acid product is determined
by liquid scintillation counting. The amount of inhibition produced
by the test compound is calculated by comparing the counts obtained
in the presence of the compound to those obtained in its absence
(solvent only). Background counts were determined by performing
25 incubations in the absence of enzyme.
Percent inhibition is determined by the equanon

% Inhibition = ( 1. (CPM with test compound) - (background) ) % 100

(CPM without test compound) - (background)

30 The biological activities of compounds of Types IA through ID
are given in Tables 1-6. The compounds are effective inhibitors of
PLA».



Products Corporation for diatonmaceous earth. 5 Exanple 1: General
Procedure for Synthesis of 2 The route used to prepare phosphonat es 2 was
based on the following reference: Berry, J.R:; Isbell, A F.; GGrR0928 E. J.
O g. Chem 1972,37,4396. The final product was purifi ed by col um’ 10
chromat ography on silica gel (10:1 ratio silica gel/crude conpound, elution
with 40 % ethyl acetate/ hexane) or by distillation at 0.1 mmHg. F Et hyl
2- (-3- bronmophenyl ) di et hyl phosphonoacetate: scale = 15 68.0 mmol, purified

by chromat ography, yield = 79% scale = 120 mol, purified bygdi ati.on
(bp 135-140 [err]C, 0.1 mnmHg), yield = 75% [err]H NVMR (300 MHz,

CDCl [err]) 8 7.67 (d, J =2 Hz, 1 H ArH), 7.44-7.48 (m 2 H, A 752
(t,.J =8 Hz, 1 H ArH), 4.00-4.31 (m 7 H CJerr]CHerr], 2 X erfn],
and Chjap1d. 12=1 ﬁuﬁ.@giéﬂl Batd f@ﬂ&h&&ﬁ[seé{ Lg_v![c%{afd l.an?l'y%e @
POCH[err]CH[err]) [err]C NWVR 20 (75 MHz, [err] err] *166. 50
(d,J[err]c,p = Hz, CO, 183+,2d.h32. 55 (d, J[lerr]Jc,p =7 H, ArC, 131.10
(d, J[err]lc,p = B Hz, ArC), MiBed6, 128. 33 (ds dfiabitionPoF E@.AHZ: 100 G,
122.36,63.56 (d,J[err]c,p Hz, POC)} 63.29 (d, J[errj% = 7 Hz, PCC),
62. 06(CCIerr]CH[ r]) 51. d, J[erfy]c,p = 135 Hz, (O)) 16. 27 (d,
J[err]c,p = %OCH. 2CH3), and 14.p4 (COerr]CHerr]CHerr]); IR (film
2985, 2935, 29 C=0, g5 '

1595, 1570, 14%g, 1,370, 1320, 1300, 1260, 121p, 1150, 1095, 1050, 1025, and 690
cnerr]; M5 (DCI) me 379 (V). For Ht hyl

2- ( 3- trTftuoromethytphenyt ) drethytrphosphomoacetate——stcatre—34—3—mo+

purified by omakogr aphy, 3;4-‘33Id = 5504 scale = 30 984% mmol, purified by
distillation -140 C} 0.1 nmHg)} vyield = 69% 1H NVR (300 MHz,

chd[err]) [ . 71-7.75 q(m 2 H A, 7.55 (d, J =8 Hz, 1 H AH,
7.45 (t, J =8 Mz, 1 H AH, 3.974.42l (m 7 H CJerr]CHerr], 2 x POCH2,

and CH, I.03-1T.33 (m 9 H, errJCHrrJCH err] and Z_X POCHZCH3), 13C
NMR (75 Mz, r]) [erfd<S67.07 (d, J[err]c,p = 4 ¥* C=0, 133.08 (d,
Jlerr]c,p 3 ArC),| 132.17 (d,jJ[err]c,f = 8 Hz), 128.94,126.52
(over | appi ng d, J[errllc,p =6 Hg 2 x ArC), 124.76 (d, J[err]c,f = 3

Hz, Ar Q. 123,91 (d, Jlerrlic f = 272 Hz, CF3), 63.54 (d. J[lerr]lc,p =7 Hz,
POC), 63.27 (d, J[err]c,p J714&, POC),| 62. 10 26 100%
CT- 9092A (CCIerr err]), |51.98 (d, Jerr]c,p = 135 Hz, CHP(O)) 16. 23 (d,

J[err]c,p = cszljz

lle 100%
CioHa OU}'"
CyoH2,0
"'1,"’ i1f 15%
1llg 58%




PCCH2CH3) , 16.16 (d, J[err]cp =5 Hz, POCH err]CHerr]), and 13.99
(Cerr]CHerr]CHerr]); IR (film 2985 2935, 2910, 1740 (C=0O, 1450

1395, 1370, 1330, 1260, 1210, 1165, 1125, 1100, %80 1030, 970, §§59d% and
700 cnferr]; M5 (DCl) me 5 369 (MH). For Ethyl

2- (3-fl uorophenyl ) di et hyl phosphonoacetate: scale = 31.4 mol, purified by
chromat ography, yield = 69% 1H NVMR (300 WMHz, CDCl[err]) [err] 7.21-7.32
(m .3 H AH), 6.95-7.01 (m 1 H ArH), 3.93-4.29 10 (m 7 H,

Cd err] @apts ] (con %) FoCHbeyqall, Dehad f@HEEr@t08a1] C8fbolings PLHype IA
CJerr]CHerr]CHerr] and 2 xsgggﬂxgrr]cl-l[err]) [err]C NWR (75 MHz,

CDCl [err]) [err] d467.50 (d, Juwbetrc,p = 4 Hz, s+Cbibitlion. @&ﬂ@t‘]{@rm}lc f

=245 Hz,” ArC), 133.20 (dd, Jeylc,p =B Hz, J[err]c, T 58 Hz,” ArC), 129.83
(d, J[err]c 125. 4 c,p = 4 Hz, ArC), 116. 69 (dd,
Jlerr]c,f C), 114. 94(d Jlerr]c,f = 21 Hz,
ArC), 63.5 p OC), 63.20 (d, J[err]c,p = 7 Hz,
POC), 61.99 rr]CH err]) ) J[lerr]cp = 135 Hz, CHP(O), 16.30
(d, J[err]cip*= 5 Hz, 16.23 (d, J[err]c,p =5 Hz,
POCH2CH3), and IZ. 0Z (CJerr
(CO, 1615, 1590 1490, A,

i

55 1155, 1100, 105399930, 970, 690, and

620 cr‘r{err] For Et hyl

2- (4-fluse e: scale = 32.0 mml, purified by
chr onmat og MHz, CDCl[err]) [err] 7.45-7.50
(m 2 H, : B.5 Hz, Jh,h = 8.5 Hz, 2 H AH),
3.88-4.25. 2 x PCCH err], and 25 CH), 0.99-1.45

(m 9 H x,r\qcr T}Cﬂ'[tll}aﬂfcr ] 'Cll_ld wl’a‘(}'{}), 13C?vﬁ(75 M
CDCl[err]) [er 167.50 (d, PiEkr]c,p 944 Hz, C=O, 162.983 (d, J[err]c,f =
245 Hz, ArQ, J[err]c,p = 8§ Hz, J[err]c,f =8 H, ArQ), 126.74
(d, J[err]c,p = 43 (d, J[er]g,f = 20 Hz, ArC), 63.40 (d,
J[err]c,p = 7 Hz 63.12 (d, J[errjcp = 7 Hz, POC), 61.91
(CCIerr]CH[erF:]* 51. 36(d Jlerr]c,p =f 135 Hz, CHP(O), 16.30(d

J[err]cs —RECHer St 28—t e rp—a—-o—i

POCH err]\CH grr]), and 14 O LIKyerr]CHerr]CHerr]); IFBg¥ilm

2985, 2935,%810, 1735 605, 1510, 14y5,

1445, 139 , 1225, 1150} 1100, 1050, 1030, 970, 900, 850, 815,
795, and 1) n1e 319 {MH). 35 For Et hyl
2- (phenyl scalp = 46.5 muol, purified by
chromatogrhy, = 85% [err]H NVR (300 MHz, CDCI[err]) [err]

jl’)l;(mz

R' = H, except for 1ilk, where R' = CH,



27 -
1.14-1.26 (m 9 H

CT-9092A H, CJerr]CHerr],
Cderr]CHerr]CHerr] and 2 x POCH err]CH err

2 x PCCH err],

NVR (75 MHz, CDCl[err]) [err] 167.63 (d, J[ertfc,p = 4 Hz, C=OK
128. 48, 127.91 (d,

Jlerr]c,p = 8 Hz, ArO),

J[lerr]c,p = 7 Hz, PQOO
Hz, .CHP(O),
Hz, POCH err]CH err]),

I 129.61 (d, J[err]c,p = 6 Hz),
J[lerr]c,p =3 Hz, ArC), 63.38 (d, J[err]c,p =7 Hz, PQOQO)
561.79 (CJerr]CHerr]),
16.29 (d, J[err]c,p =5 Hz, POCH2CH3),
and 14.03 (Cderr]CH erfrr] CH3);

and

CH,

298283, 28Hiodildd HdeaOkor HofPountd ox $88Lcd Qs 138013360, 1218, 1150,

1095, 1025, 970, 805, 730, and 700 cnferr
2: Preparation gf Al dehydes 3 Prygpcedurey

deryl

VB (DCI) nfe 301 (M).
er/V Y| al deRY @RS Efon of PLA, at 100 um

): [err]C
9689245 (d,

52.26 (d, Jerd]c,p = 135

16.23 (d,(FIferrc,p = 5
IR (fi

10 Exanpl e

transmetalration ol aryl nal
equi val ent) in anhydrous THF
[err] C under argon .and treat
pentane, 2.0 - qui val en
[err]C for 0,5- and t hen

(2.0 - 3.09ﬂy°equivalents).
roomtenperature, and then w

0es_1o
(8795 -
bd Wi th
s). Thd
reat ed
The reas
AS pour €
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0. 284# sol
t-butyllith
wi t h anhydr

ction m xtu
d into a se

reaction mni

arion of the aryl
iti on) was cool ed1P®* - 78
umsolution (ca. 1.6 Min

thure was stirred at
us NN-di net hyl f or mam de

e was allowed to warmto
par atory funnel

nartae (&

-78

cont ai ni ng

di ethytr—ettrer—and—saturated-
agitated separ at.ed, and
sodi um chl or1 5% i dr

filtered, and ¢

ﬁ.IIIlUIII u
he~@fxgd
ed over
'he crud

Jot- el
rermorruc S

anhydr ous

ni c H4ber w

e product w

Jepepmi
Ppr ut 1 UIT.

sul f at e,

The ﬁy‘Cl—S WETT
hs washed with safff%t ed
magnesi um 25
hs used wi thout purification

or was purifiedYy col um chtonatogrlaphy (20:1 tatio silica gel/crude _
product; elution with 1-10% pt jvL. adetat §,.n hexanes). 30 #gy
5,6,7,8-Tetrah dro-5,5;8,8-tatranétryl-2:ﬂaphthﬁldehyde (3a): scale = 10.2
mmol, yield T%95% The precufsor aryl halide, 5{6,7, 8- '
t et rahydro- 5, * t et ramet hyl - 2-i odqonapht hal eng¢, was obtai ned from
5,6,7,8-tetr 0-5,5, 8, 8-t ptranet Hyl napht hal epe (Maybridge Chenicals) via
t he net hod of W Sy et al.}Synth. |Commun. 1990, 35 20,877. For 3a:
[err]H NVR (300 MHz, CDCl[erf]) [err]. 9.92 (s, £ H CHO . 7.80 (d,
J=2Hz, 1H, ArH), 7. 60(dd, J =2, BHlzed, HJArH) 14444(d1J=8Hz, 1 H ArH), gk 69 (br
s, 4 H CHerr]CHerr]), 1.3D (s  6JH 2% CHelr]), and 1.29 (s. 6 H, 2 x
)\/\/‘\/\.
m-CF, 14e 99%
ctonrojg}',L
CyoH2: 0™ :
m~CF, 1af 71%
m-CF, l4g 96%

N




28 " CT-9092A CHerr]); [err]C NWR (75 MHz, CDCl[err]) [err]

192.38 (C=0), 152.43,145.92,134.16, 128.61,127.41,

126. 60, 34. 93, 34. 73, 34. 68, 34. 41, 31. 75 (CH err]Yf, and 31.59 (cHET-02 i1 m

2960, 2930, 2860, 1695 (C=O), 1600, 1560, 1460, 1390, 1365, 1220, 1210, 1185,

1170, 1065, and 830 cnjerr]; Ms (DCl) me 217 (MH#). 5 Anal. Calcd. for

Clerr]Herr]O C, 83.29; H 9.32. Found: C, 83.21; H, 9.35. For

5,67, 8-Tetrahydro-5, 5, 8, 8-tetranet hyl - 2- ant hracenal dehyde (3b): scale =

6. 6fLpiu0d:, (Ydeitl:dy= 77% The precursor aryl halide, 5,6,7,8-

tetrahydro-5, 5, 8, 8-tetranet hyl - 2-br onggntcrér acene, was obtained via 10 the
e

method of M Dawson et al. 1. Label | ed dampdiounds and fRagdhQnkasdEesid,Ca Soo um
1990238, 89. For 3D. [errJf NWR (3P0 VHAZ, COC[erry) [err] 10.09 (S, I H,

CHO) , arH), 7|9F(s, L H ¥y, 1.78-7.84 (m 3 H°%H, 1.77
(br s erkerr]) | and 1.B9 (s, 12 H{ 4 x CH3); [err]C NMR (75
MHz, 8192.38 (C=¢), 148.B3, 145.83,134.75,134.57,133.56, 15

130. 97 26. 83, 125. 26,|121. 67, B4. 95, 34. 85,|34. 68, 32.47 (CH err]), and

32.40 (GA™r]): IR (film 2955, 292p, 2860, 1680 |(C=0). 1630, 1470, 1460, 1385,

1’QR|: 1240 11665 1120 1141 Q1.0 O a1 0 o v -1 - 1LV « I m"a. EY wl.a o7
OO0y = mpo g= = = == o g Tz, .L.L.I._U,aFJ.LU, T oo OTO— ot CcT T ) L4~ Wl =4 = Iy I B V B vy =3 vy |

(MH). Anal. Calcd for (Jerrf] Heefr ] © C, 84 96; |H, 8.27. Found: %%B%84.82; H,
8.37. 20 For 4-(1-Adanmantyl)} 3- et hgxybenzal dellyde (3c): scale = 3.51 mol,
yield = The pregursor aryl hal jde, 2-adangntyl-5- iodoani sole, was
obt ai ned 4 ™S ofSs~ from 3t i odoph¢nol via thg foll ow ng procedure.
3-1 odophg w. treated with 1-adagmantanol 25} and sulfuric acid in
nmet hyl ene gt i de foll ow nd t he geperal procedure of Shreet et al. U S
Patent 4,71Y,720,1/1988. Thijs gave, |without recrystallization, pure
2- ggamantyr - o-1odophenol . scal e = I{4 mol, yiegid = 919% np 14Z-44 [err]C,
[err] H NNR £300 MHz,« DVBO-d[lerr® [érr] #b8 (d, =2 Hz, 1 H A%y, 7.04

] H, 6.80 (d, §=8 30 Hz; 0 H ArH), 3.36 (s, 1 H,
H, adamantyl]), and 1.68 (s, 6 H, adamantyl); [err]C NWR (75
: [err] 157.26} 135.66) 128.32, 127.54,
124.50, 9¥ 28, 39. 61, 36. 56, 36.J12, and}28.32; IR (JKBr) 3480 (OH), 2900, 2845,
1490, 1395, 1710, and 8/5 cnf e&_rJE;’ S (Dﬂ[ ne 355 (M+), 354 99%

CHy

n
=
£y
s

© 99%

m-CF 3

s
3

99%

oy "'.,,‘




(M), .353 (MH+, 135 ((Jerr]Herr]+). Anal. Calcd for (Jerr]Herr]Q: C
54.25; H 35 5.41. Found: C, 54.32; H 5.37. A solution of 2-adamantyl -5-

i odophenol ( 7.70 g, 21.7 mmol) in acetone (180 nlL) was treat edT¥R09RA

di met hyl sul fate (4.11 g, 32.6 mmol) and potassi um carbonate (4.50 g, 29
CT-9092A 32.6 mmol ). The reaction mxture was stirred at reflux for 24 h,
COO'&%leaﬂd F geqy rat ed in vacuo. The crude product was partitioned

bet ween net hyl ene chl ori de and wat er. Ehaic@agani ¢ phase was dried over
anhydrous magne®& um sulfate. filkered Anwberoncentraftelnhibition)pf \Alde o E0G uM

(81 % of 2-adamantyl-5-iodognisale;{[errjdd NVR[(300 MHz, CDCl [esay) [err]
7.22 (dd, J =2, 8 Hz, 1 H ArH, 7.0 (d, J =2 Hz, 1 H ArH), 6.89 (d, J
=8 Hz, 1 H ArH), 3.79 (s, H OCHerr]), 2.02 (s, 9 H adamantyl), and
1.73 (s, 6 Hew 1); [er[r]C NWR (75 MHz, CPCl[err]) 8 159. 35, 138. 43,
129. 63, 128} 1 75,91.20,59.22 (OCH err]), 40}35,37.02,36.92, and 28.97;
e 369 (MH+), 368 (M+)| 367 (MH+, 135 ((err]Herr]+).

or CJerr]Herr]@: C, 5p.45; H 5.75.. Found: C, 55.51; H,
5.81. Reaction of 2-adanmantyl{-5-i odopni sole accgrding to general procedure
A gave 3c: [err]H NVR (300 M ChClerr]) 8 9. 92 (s 1 H CHO 7 35.7 41

(m 3 H ArH), 3.88 (s, 3 H |OGdZy, .08 {& 9 K, adamantyl), armsl.76 (s,
-6 H 15 ada ; 13C NVR{(75 M1z} CDCl[err]) [err] 192.04 (C=0O),

159. 38, 146.0 . 36, 127. 06,{124. 45, 109. 54,55. 09 (OCH err]), :

40. 15, 37. 79, and 28.90;] IR (KBJ) 2965, 290Q, 2850, 1690 (C=0,

1250, 1160, 113540 and 1029 cm[erf]; M5 (DCl) me 271(MH+), 135
(err]Herr] T Calcd [ffor Jefr]Herr]dgrr][err] 0.02 Herr]G C,
79.86; H &1 ~Found: C, 79.48; H 8.34. 20 Prqcedure B:

Al koxyaryl al dehydes vi a al kylfati on of hydroxybernzal dehydes w th al kyl

ha| I . hoaegle faYaY VALY~

PETITERY ] ry
Ty ot o L. L cyurvarcrlit o, OU /U £J .

di spersion in oil vwit-tdl‘;p;nt anky 3 ;<) and suspended i$B%*anhydrous

di met hyl sug M sol ufion) at rodm tenperature under argon.
A solutia | dehydé (1 equivallent) in DMSO (0.2 - 0.25 M
final vol nnul a §4nd the sol ytion was stirred at room
tenperatu

m~CF, 1l4q 100%

=
£
"

m-C[",

95%

(O 0

100%

-
WS
in

m-CF;




30 alkyl halide (1.2 -
stirred for 12-20 h further.

funnel containing ethyl acetate and

h

38'[

sat ur at

anmoni um chl ori dé solu

2.0 equival ents) was added next and the m xture was
The m xture wa

en poured into~g_ ratory

i on.

The | ayers were agitated and separated, and the aqueous |ayer was extracted

twce with ethyl acetate.

The conbi ned 35

brine,- dried over anhydrous nmagnesi um sul f at e,

TheTaRd& Hud<fRis4) 30
chromat ogr aphy gon silica gel (1

6:1 toiiﬁ%?gzﬁﬁ

organi ¢ phases were washed with

filtered, and concentrat ed.

puri fiﬁqnpﬁbi&\:@:ﬁ'm PLA, at 100

. A
tion Wwth hexanes to 5% t

10%erhyracetate 1 n hexaneg). Procgdure B-Z7 A solution of the .o

hydr oxybenzal dehyde (1.equivaﬁﬁﬁ?) n ac ne (0.5 M was treatedWith the
al kyl hal,i,de (2-4 5 equival gnts) angl potassi umjcarbonate (2 - 4

equi val en at roomd4enperdture unfgler argon. The resulting slurry was
heated at r -20 H, and then allowed |to cool to roomtenperature.
The m xture titioned |petweenjdi ethyl etHer and water. The aqueous

| ayer was e ted twice wifth diethyl ether, gnd the conbi ned organic

| ayers 10 were washed with |saturated sodiumchl ori de solution, dried over
ankydrous—magnesturr sut-tate; T tergd,—and—congentrated. Puri ficati omn of
the residye was achi eved by |cd"%¥n ¢hro graaﬁy on silica gel $:1 to
20: 1, el i exanes tljo 5% to}10% et hyl gcetate in hexanes). 15

4- Decyl oxy® “Sh (3d):} cormer¢ially availjabl e from Lancaster.

Chem cal decyl oxybenzal dehydle (3e): frdgm 3-hydroxybenzal dehyde 20
(Al drich cals) via prodedure B{1l, scale ={7.50 mmol, yield = 72% 1H
NVR (300 W7 CDCl[err]) [erfr] 9.95|(s, 1 H, ), 7.35-7.44 (m 3 H ArH),
7.11-7.18 (m 1 H ArH), 3.99 (t, J¥7 Hz, 2 H AOCHerr]), 1.78 (quintet,
J =7 Rz, 2 H ACOCH e errJCHierr), I.20-1.50 (np I4 H 7 X CH[eréi , and
0.86 (t, J=7 Hz, 3 H, CH[err]ffb%er ]C hﬁ*?(?S MHz, CDCl[err]) [ qH 192. 23

(C=0), 159.7&L,137.57, 25 129.97, 12]
31.89,29.5 9. 31, - 29.J12, 25. 9
2925, 2855, 2Ye¥ X700 (C=0), 1600,

. 28, 121. 97,
D, 22. 67, and

112. 75, 68. 31 (Ar OCH2) ,
14.11; IR (film

R
Table 3: Biological Data for compounds of Structure 18 (Type IB): /E/
o,

COH

,H

Structure
R Number % Inhibition of PLA, at 100 uM
18a 27%
18b 100%




1585, . 1485, 1450, 1385, 1285, and 1260 cm[err]; M5 (DCl) me 263 (MH). For
2- decyl oxybenzal dehyde (3f: from 2-hydroxybenzal dehyde 30 (Aldrich
Cheni cal s) via procedure B-1, scale = 7.50 @6ol, yield = 60%CT08%& (300
MHz, CDCl[err]) [err] 10.49 (s, 1 H CHO, 7.80 (dd, J 2,8 Hz, 1 H ArH),
7.50 (dt, J=2, 8 Hz, 1 H ArH), 6.94-7.01 (m 2 H ArH, 4.05 (t, J =7 Hz,
2 H ArOCH err]), 1.81 (quintet, J=7 Hz, 2 HL ArOCH err]CH err]), 1.20-
1.51 (m 14 H 7 x CHerr]), and 0.85 (t, =7 Hz, 3 H CHerr]); [err]C NWR
(75 35 - MHz, CDCl[err]) [err] 189.96 (C=0O, ' .
161. 59, 135. 90, 128. 19, 124. 89, 120. 43, 112.47, 68.53 (ArOCH2),
311_%{7)‘62% 5%%% ?g 29. 30, 29. 08, 26. 05, 22. 67, and 14.11; 31

\ m 2925, 2855, 1690 (C=0, 1600, 1585, 1485, 1469rutf&fe
1300,1285. 1240, 11®0, 116Q, and 785 nm’prrxl MS (DCL) mie 253NumaeE)  Eop

4-[(2E), (6E) -3, 7-di net hyl - 2, 6- oct adi e oxy}isenzal Jlehyde (39): 5 7orom

4- hydr oxybenzal dehyde (A dr| ch Chem cals) via prpcedure B-1, scale = 11.3
mol , yleld CHRid_jo i, NVR (300 , cderr]) [err] 9.85 (s, 1 H,
CHO), 7.80 (dt, B H, 2 H AH]J 6.98 (dt,|J = 2,8 Hz, 2 H ArH),
543548(mC oCHCH err] O, 5.04-5.09 (m L H CH=C(CHerr])[err]),
4.58 (d, J =7 , 2 H AOCHerr]), 2j00-2.15 (m_4 H C=CHCH err]CH err]).

1773 (s, 3 H 10 CH3), 1.65 (s, 3 H, [er{ apd 1.58 (s 3 HgigH err]);
[err]C NWR (75 MHz, CDCI[err]) 8 190. 9(
164. 00, 142. 13, 131. 94, 1289
39. 50, 39. 03, 3711)'25, 4 : 67 17. 69 and 16. 72; IR (fil rr)

2970, 2925, 2855, 2735, 5 C—O) 1600 575, 1510, 1450, 1430, 1380, 1310,
1250, 1160, 1¢ ~ and 830 crr[err]; M5 (DCl) Fe 15 259 (MH). For

3, 4- Bi sdecyl oxy enzal dehyde (3h): from 3, 4- di hydroxybenzal dehyde (Al drich
Chenmicals) via procedure B-2, scale =172 4 mml| lyield = 5304 np 59 5-60 C

Uvnmax (EtOH) 310 nm([err] = 20 9, 20(), 276 nm ([err] = 11, 000)55%232 nm
H

([err] =15, 408), VR (300 MHz, [CDCITerr]) |8 9.81 (s, 1 H CHO, 7.39
(d, J=8 Hz, .37 (s, 1 H AH), 6.93 (d, J 8Hz, 1 H AH),
4.05 (t, J:7 ArCCH err]), 4.Q03 (t, J=7 , 2 H, ArCCH err]),
1.77-1.88 (m A 2 X ArCCH err]CH enfr]), 1.20-3.50 (m 28 H, 14 x

CH err]), and”O. t, J =7 Hz, 6

H |2 x CHerr]); [err]C NWR (75 MHz, 25

CDCl [err]) [err] 190. 98 (C0,
154 68 149 44 129 87 126 57 1117611007

»
©

1.2
LT



(2 x ArOCCH err]), 31.90, 29.57, 29. 34, 29. 07, 28.98, 25. 97, 25.94, and 14.10; IR
(film 2955, 2920, 2850, 1690 (C=0O, 1675, 1595, 1585, 1510, 1470, 144 3é§237

1275, 1235, 1135, and 810 cnferr]; M (DCl) Ale 419 (MH). An T- d for
Cerr]Herr]derr]: C 77.46; H, 11.07. Found: C, 77.19; H, 10.99. 30 For
3, 4- Bi spentyl oxybenzal dehyde (3i): from 3, 4- dihydroxybenzaldehyde (Aldrich
Chem cal s) via procedure B-2, scale = 109 mmol, yield = quaniitaliVeeo P
31-32.5 [err]C Uvnmax (EtOH) 310 nm (e = 9,000), 276 nm ([R @7 900) ,

232 nm([err] = 15,500); 1H NMR (300 Miz, 35 CDC[err 8 9. 7f 1 H,
CH(Jjbly 433 Rigtooirad Rats, for CPf“P%“Fﬂ of7Stycpyre 20 {Type 3B) -6, g J = 8 Hz,
1 H AH), 404 (t, J =7 Hz, 2 H ACCHerr]), 4.02 (t, J=7 2 H,

ArCCH err]), 1.77-1.88 (m 4 H 2 x ArCCH err]CHerr]), 1.20-T9Q (m 32
CT-9092A 8 H, 4 x CHerr]), and 0.90 (t, J=7 Hz, 6 H 2 x CHerr]); 13C NWR

154. 65, 149. 40, 129. 84, 126. 61, 111. 68, 11X 84, 69.Migbé2 x As Qph2hition of PLA, at 100 uM

28. 74, 28. 65, 28. 16, 28. 12, 22. 42, and %ﬁcg IR (£4d M 2P55, 2935, 2860, 1690
(C=O, 1675, % , 1585, 15J0, 1465, 1440 Y5 1275,1240, p 1165, 1135, 1050,
1025, 1000, 990\ #Me 810 err]; Mp (DCl){me 279 (MH{+). Anal. Calcd for
Cerr]JHerr] C, 73.35; H 9.1]41. Foynd: C, 73.6[L; H, 9.40. Procedure
C.  3-Aryl proportal dehydes via tredtnent ¢f aryl iodifdes 10

with allyl alcohol and pall adium adetate $-Aryl propi opal dehydes were
prepacred according to.the general—gocediH-e—of—t—dIe-ery—d—OCherm—Se6—

Chem Commun. 1984 1287. Upon condusreti o of abéw the}laryl iodide as7pwdged
by [err] H NVR\/ ysks of a smgl| aliquot, the repction m xture was
partitioned ‘ihv Y wat’er- and 2: 1 Hexane/ ¢thyl acetatp. The organi c phase
was washed er (5x), dried With an ydrous sodi pm sul f at e, decant ed,
and concentrgfsd to give the crude
3-(5,6,7,8-Tetrahydro-5,5, 8,8-tetrg
(3];__scaLe_—_21_6—nnn¢——+n#+4++mk%
gel /crude product), yield = 82% TH

For
1y|)- propi onal dehyde

i pdi de, 67%
5,6,7,8-tetr -tetranet
%g H 20d 62%
m-CF, 20e 81%
CHO




i odonapht hal ene, was obtained from5, 6, 7, 8- tetrahydro 5,5,8,8- 25

t et ranet hyl napht hal ene (Maybri dge Chem cal s).via the nethod OFE.#/_\? y et
al. Synth. Commun. 1990, 20, 877. 1H Nl\/R(3002 , CDC[err]) ?% .59 (d,
J =2Hz, 1 H AH, 7.42 (dd, J =2,8 Hz, 1 H ArH, 7.03 (d,J =8 Hz, 1 H,
ArH), 1.65 (s, 4 H CHerr]CHerr]), 1.25 (s, 6 H 2 x CHerr]), 1.24 (s, 6
H 2 xCHerr]); [err]C NWR (75 Miz, CDCl[err]) 8 147.68, 144859, 135.58, 30
134.57, 128. 74, 91 18 34 83,34.78,34.33,34.13,31.75,31.71; IR ( r)\955,

gig?"‘\?ﬁi%somé 25§t 4%53%;5?55?5:%30@2\”61%9@%8}? (? gb J %[Eg r

53.51; H, 6. 09 : "40.39. Found: C, 53.82; H 6.08; I, 40.33 -

[err]H NI\/R(SOOM—IZ CDCl [err]) [err] 984(t J:1.5 Hz, 1 H )cg,u? 25

(d, J =8 Hz, 1 H 3 AH, 7.13 (d, J =2 Hz, 1 H ArH), 6. 97 (dd, J =

2,8 Hz, 1 H ArH), 2.89- 2.95 (m 2 H CHerr]), 2.7 -ghn8bi€idn 3£ IBra, at

CH err]), 1.69 (sr 4 H,  CH err] Giractdce, Mader 1. 29 (s, 12 HOWum CH err]):

[errTC NWR (75 MHz, CDC [err]]) [err] 201.83 (C=0O), }44.94, 35

CT- 9092A 142 73, 137 02, 126.163, 126. 19, k3s. 40, 45. 18, $5. 02, 34. 96, 34. 10, 33. 87,
3 960, 2920, 2855, 1725 (C=0j, 1455, 1385, 1360, and

JA5(MH), 227 (M OH)+. Apal . Calcd for

i 9.90. Found: C, 83.85; H 9.93. 5 For

3-(3-(1- Ad nantyl) 4- hydroxyphenyl)propionaldehyde 3k): scale = 28.2 mmol,

yield = 98% The -precursor dryl iodide 2- adamantyl-4.iodophenol was .

prepared from 4-i odophenol gnd 1- adanant anol usingjthe general procedure

of Shreet. al . U S. Patent} 10 4,717,720,1/1988. $cale = 80 mml, yield =
58% 1H NM padr]) [err]§?+b44 (d, J =|2 Hz, 1 H, 58%H),  7.32

(dd, J ArH), 16.40 (d,J =8 Hz, 1 H AH), 4.77 (s, 1 H,

2.06 (s, . amantyl) and 1.75 (s, 6 H, adamant)l) [err]C NI\/R(75|\/Hz
CDCl [err] err] 154. 18, 139.|13, 136.05, 135.32, 118. 87, 83. 53, 40. 16, 36. 73,

36.80, ahd 28.80; IR (KBr) 3530 15 (OH), 2910, 2885,/2850, 1480,

1390,1245,1120,820_ and 808 jem[err]l. NS (DCL) nje 3 - :

(derr]Herr]+). Anal. Calcd for err]Herr]A: C, {54.25; H 5.41. Found:
54. 46; \H, 5. 44| Reaction jof 2- adanantyl -4-i odopHenol accordé'ﬂg to

e 3k:| 1H 3¢

general p

CO,H
R
Table 6: Biological Data for Compounds of Structure 40 (Type ID):
X
% Inhibition of PLA;
R : X Structure Number AT 100 um




NVR (300 Mz, CDCI[e ])[er]980(t J=1H, 1H CHO, 7.00 (d, J =2
Hz, 1 20 HL ArH), 6.86 (dd, J = 2,8 Hz, 1 H ArH), 6.56 (d,J = 8 Hz, 1 H,
ArH), 4.71 (s, 1 H, 2.86 (t, J =7 Hz, 2 H CHerr]), 2.73 (t, J=7 Hz,

2 H CHerr]), 2.08 (br s, 9 H, adarrantyl) 2ad 1.75 (s, 6 H, GUiS082AY!);
[err]C NMR (75 NMHz, CDCI[err]) [err] 202.19 (C=0, '
155.2?,%36.?%,% r on é¥;2625§0152932 45. 65, 40.50, 37.02, 36.64, 29.00,
and . 69; , 2850, 25 1710, 1510, 1425, 1370,
and 1245 cnjerr]: MsCompgsitipns QBEfO{WHH“O"ESRaIIWPtaIESB‘e(QI BT‘Q’FH[ e‘ihﬂ +) .
Anal . Calcd for csﬁ@'dd;{ds%@kgewers] Tieey' Ina¥- dlSo tbetain othersrid)orH, 8. 53.
Found: C, 79.23;

3-(4- (1- Adanmant W‘?f%’ ‘E?i‘}'p?%ﬁ?ﬁ‘?b‘?ﬂﬁ%ﬂY%&ﬂ?‘&%‘if“‘%@s hygdrates, ,, 5

mrol, purifigd byltsa gl.nmcdmatas,tamgtagﬂﬂ\y dzochdorides, remebalwahs,pr oduct ;

el ution th
ch:Jolrl de\)NI yi gfh%ﬁﬁﬁ“ﬁ%%' qgcﬁe?é% W géﬁg;t I -5-i odophenol

was prepared fr&xamplesiebn meta @éﬁéﬂ‘b?&tqsﬁmﬂh % for 3c. For

2' " [(e‘]r-l)r] HaNg/zR (BRehdhiam 3dhd &lk Iﬂmbnguﬁ@al& mﬁdﬂ: Gales | A 2811 (514
r

H 2 x CI—|[err])(ddeZ“’Gil f@mHéhﬁ é’mﬁwl Fl.g:énuge, 6 H, z:?:lanantyl §S

Egr_ro% C TE/SR 8251??%15 ynémmdmethaﬂé and L-lysine. CT- 9092A 202. 88
28.41, and 26.87: %@ﬁ%@“@@i‘ é%@%d*%%‘@eﬁ cS @@ffsthl‘gigo84
and 1225 cm [errqtvemgnpumuqlwf@m'eéwmyvmwae{ §0r ] +) .

Anal . Calcd for agb@t nbU[wf% Gﬁwtl;nﬁhekwubeufbm t&abisat savt%lpr&ems

Found: C, 79.62; H, Adamant
éﬂm éﬁ}s bekturpes velicles, o,

butyldlnethyI5|Ionx
purified by1gol lslaabxtihex@nﬂmgcmtrql dhcalty a

Sl Doarer 5 ARG AB U LSE A %"&q‘q%. e‘# ore 3 'E@ﬁzgﬁﬁcu&égr
pr epar ed from 2-ingredient(s)-mayibedinglude. (see 3c for prepar ation) via
treatment with t- bm‘Bﬂ@}Mﬁdanf &dditives 5i.d.Cingtédiensy offier [than lthe The

roced t ak 15
2| U. gr ep‘g’f‘zm aco%?pound sf oEn the 1sllwrte1n|ﬁ%rn, %ﬂﬂvgeernselra(ﬂ~I gee?r I b%ou?)éoﬁhr eet et

20 99.995 wt%.

Administration _
The compounds of the invention, their isomers and

pharmaceutically acceptable derivatives or analogs thereof, may be
25 administered to any subjects in need of treatment for inflammatory
conditions, e.g., psoriasis, arthritis, and the like. While human
subjects are preferred, the subjects may also be mice or other
mammalian species. ' |
The formulations discussed above may be adapted for
30 administration via nasal, intravenous; intramuscular, opthalmic,
buccal, oral or topical routes. Transdermal, i.e., topical, and oral
administration are the preferred routes. |
Suitable dosage forms for administration include pills, tablets,
capsules, liquid compositions (administrable by injection, ingestion, or
35 application to the surface of the skin or to other body parts), creams,
gels, lotions, ointments and the like.



4,717,720, 1/1988. Purification by colum chromatography (10:1 silica

gel /crude product; elution with hexane) gave 2-adamantyl -5-iodo-1-(t-

but yl di net hyl si | oxy) benzene: scale = 118 mmol, yield = 97% [err]H NVR (300
MHz, CDCl[err]) 8 7.19 (dd J =2,8H, 1 H 2&H), 7.09 (d, J €TZB092A 1 H,
20 ArH), 6.90 (d J = Hz, 1 H ArH), 2.04 (s, 9H adamantyl) 1 74 (s, 6

H, adamantyl), 9 H SiC(CHerr])[err]), and 0.34 (s,

Si (CH 75 Mz 155. 39, 139. 129. 58,
o8 8Ee”1]2)7[§%”950 43%19)%%@@%@% i1gslsdde eﬁé?é*%{é?ﬁfﬂ?rgrr])
19. 00 (Si C( CH ercompeundy confodmifigdd Fdinfdla[kerr])[err]); IR (film

and 785 om a1, Mo eR OIPwE pxpliles, Sijemdracied e éﬂeﬁm‘%}feﬁ%al

for Jerr]H 5rr]@rsigrédc] Meltirg pointsiwere xietermined: ort:anme@mthﬂrma 25.
Reaction of 2-a htdls-ad 2FOndt ddrredied.y ProtaRIaNd SrboniBifit&ire accordi ng

t o general proce re C avgaq?iﬁnge (1%'?%6 H[?EIMSPSCVBV{%Hmé"r reh%ierr] 9.81
(s, 1 H CHO,
ArH), 6.61 (d, \BmkErWMSD(l-br AV ariar?Gethin 3@Psph eutm?néﬂer CAllkespéctra ReFd- 2. 76

T 1 S domndid i, BT G 0 s e

(75 Mz, [ eringlicagecho Chpmical-shifts ase rep ormbnné units, elative ta g
120. 14, 119. 05, 45te9§n4&h§ﬁd3ﬁe¢(% néau %ohﬁaﬁ@h@ 3), 35

ad ke
1850 (5,05 oo pnety A )b b KBr%ee%mPBed%ssﬂi’ e

CT-9092A (MH ), sifgletMd;)doublét; ¢, Eip leti 1a)m,mahpléfabt;dbr6ad eak; dd
err]Herr er For
e ](1[Ada]rrgnt %‘f‘*z!?*g{%%‘?'@y%%aﬂ# bé%aéfﬁﬂﬁ?‘%% degﬁfg%a &% by the
foll owing 51 eferpmineskon a Eeiﬂ@l\ ep 1800 FT- H%qux}etpr from408Poqui none
(Mryan, N |— et?mmto mrm{r%ﬂibrﬂéd o603 catHl a Cof al el $n88

7.70 mmol ) in ac on 100n1_ under a nit n h ated’vvlth
powder ed pot assi ‘{‘?‘G’G‘ﬁemﬁr"%{?ﬁ%& gtﬁﬁd(sc&ﬁe P% éfae (0.97
g, 7.70 mol). 1ﬂere°teoerded onra KgatosrMS8<50hore4 Fireidgan, 4500dnsteantentn m Xt ure
was cool ed and come r ed bet ween
ether and a saturate %%.‘%‘}Wﬁ‘m&“&@@& mg&ﬁﬁénegf&tafgﬁg lase was
20 bombardment (FAB). Ultraviolet spectra were determmed on a
Hewlett Packard 8452 diode array spectrophometer in the solvent
mdlcated

®)

Analytical thin-layer chromatography (TLC) was carried out on

25 precoated silica gel plates (60F-254) and visualized using UV light,
iodine vapors, and/or staining by heating with methanolic
phosphomolybdic acid. Column chromatography, also referred to as
flash chromatography, was performed in a glass column using finely
divided silica gel at pressures somewhat above atmospheric pressure

30 with the indicated solvents. Reversed-phase analytical thin-layer
chromatography was carried out on precoated reverse phase plates and
visualized using UV light or iodine vapors. Reversed-phase plates
and visualized using UV light or iodine vapors. Reversed-phase
column chromatography was performed in a glass column using

35 Baker Octadecyl (Cig), 40 um.



washed with water (5x) and brine, dried with nagnesium sulfate, treated
with activated charcoal, filtered through celite, concentrated in 15 vacuo
to give an oil. Purification by colum chronmatography (20:1 silica

gel /crude product; elution with nethylene chi2gride) gave 1.0 gCT9092A
off-white solid. Trituration with ether gave 0.93 g (47% of 2-(1-

adamantyl ) - 4- met hOXY%ﬂ@hp&ﬁtﬁ:ﬁMﬁftﬁlﬁéﬁﬂ &iverel HURnéaQﬁldéﬂZredG@éli[ err])
[err] 8.75 (s, 1 H, J 3 Hz,

20" 1 H ArH), GTESYEY, C§“9 1%g§e85teffgr‘rfa Herr]),
2.00-2.03 (m 9 Plodadty@oipdrationfor ﬂ.la?tﬁn(ateoﬁs bhrthdamantyl) 13C NVR (300
MHz, CDCl[err]) 8 151.98,149.81, 136.51,116.49,112.75, 110.50, 55.14

(oCH err]), 39.72, 36.61,36.17, and 28.39; IR (KBr)
3380, 2930, 2950, Zesnplesh, General Pro ¢ for Synthesisof 2745 cnierr]; MS (DCl)
me 259 (M), 258 (Mr) 257 (M 25 H)+ 135 (CJerr]Herr]+). Anal. Calcd
for C[err]H[err]CIer C, 79.0 H 8.58. Foynd: C,_ 78.91; 8,51. A
slurry of 2-(1-adanm SQ‘QFeﬂ’éFadQ)HfﬁBﬂﬂP @PE'@“QWW ondhget hyl ene
chlholrld de (60 rrLl)fonaqhn réfereﬂ& [ ,qmnsbbngxﬁﬂmmmﬁ J. Orlnghem

et hyl di i sopr opy sul foni c
anhydride (1.12 e\/\ffaﬁisaqg)égagk%va; ro %“ﬁ}g stirred -

sol uti on. AﬂlOer qmslllc@ml €10:1 ratiee acael/mudexpmp@% stirred
at 0 [err]C for e‘iuB Gith 140’ B Ythy PARRARY HeRerie) 'or By Histilifion At \0eDnmas

f
renoved i n vacuog ang the residue”was partitioned bBetween ethyl acetate and
wat er. The orgarﬁ'l& phase was washed with water (5x), dried with anhydrous
magnesi um sul fate, 35 filtered, and concentrated to give 1.36 g (96% of

2 (- adamnyl) -6 of%?én@xwp#wmw@%&a@%@ 4300

ArH), 6.71 (i&d, 68.0 3emol, punﬁed by chromatograpby.Ayield=F9%; scalei+ 120 n)mOQ 79

(s, 3 H OCH[e” atidh B;\ﬂfssimbct iﬁ%&mmm{
TNl o g e B ) o e

Hz, CF3), 115. 04A#H), 722 & 5£8H£JQHH¢A[-H) 40@439(:’112716 GGzGBIz,ZRd’GBHiD I R

KBr) 5 2910, 8 4 920
§390r ) 865, 800, a?fbég%@ ﬁ‘j‘“ W
H) +, 255 (M0 er (75Ryikiz, (R AR, C=0) 13323132 dcﬂqbtfﬂ

Qerr]Herr] O erg,Skk€),181.10 (d, JAp = 3 Hz, ArC), 129.96,128.33 (d, ] 3cp = 6 Hz,
AIC), 12236, 63.56 (d, J2,p = 7 Hz, POC), 63.29 (d, 2cp = 7 Hz, POC), 62.06
(CO2CHy), 51.76 (d, J1,p = 135 Hz, CHP(O)), 16.27 (d, Pcp = 5 Hz, POCH.
2CHz), and 14.04 (CO2CH2CH); IR (film) 2985, 2935, 2910, 1735 (C=0),
25 1595, 1570, 1475, 1370, 1320, 1300, 1260, 1210, 1150, 1095, 1050, 1025, and
690 cm-1; MS (DCI) m/e 379 (MH).

For Ethyl 2—(3-triﬂuoromethylphenyl)diethylphosphonoacetate:
scale = 34.3 mmol, purified by chromatography, yield = 55%; scale =
30 98.0 mmol, purified by distillation (bp 135-140 °C, 0.1 mm Hg), yield =
69%; 1TH NMR (300 MHz, CDCl3) 8 7.71-7.75 (m, 2 H, ArH), 7.55(d, ] =8
Hz, 1 H, ArH), 7.45 (t, ] =8 Hz, 1 H, ArH), 3.97-4.42 (m, 7 H, CO2CH?2, 2 x
. POCHg, and CH), 1.03-1.33 (m, 9 H, CO2CH2CH3 and 2 x POCH2CH3);

13C NMR (75 MHz, CDCl3) 8 167.07 (d, J2,p = 4 Hz, C=0), 133.08 (d, 3¢

35 =6Hz, ArC),132.17 (d, ]2 ¢ = 8 Hz), 128.94, 126.52 (overlapping s and d,
JBep=6Hz,2x ArC), 124.76 (d, B£ = 3 Hz, ArC), 123.91 (d, Jlc¢ = 272 Hz,
CF3), 63.54 (d, J2.,p =7 Hz, POC), 63.27 (d, Pcp = 7 Hz, POC), 62.10



G, 55:38; H 5.42. Found: C, 55.48; H, 5.41. A solution of 2-(1-

adamant yl ) - 4- met hoxyphenoxytri f | uor onmet hanesul fonate (1.51 g, 3.87 10
mrol ), 3-tributyl stannyl-(2E)-propenol (1.48 g, 4.25 mmol) (Jung, M E.;
Light, L. A Tetrahedron Lett. 1982, 23, 3851p6 and bi s- CT-9092A

t rrphenyl phosphi nepal | adi um di chl ori de (0.05 g, 0.08 ml) in

di net hyl f or mam @omﬂqﬁtgyj(@p&%okiﬁ »GI@Z@@Wc(y HgHA the general

fiz C 100,
SRR L R iy S T o e s
gl t[JtZ I ?2 \évnd; naﬁ???«flm 2985;&935&/29%610?0) Q209 useﬂlﬁ%ﬁwml asao 1260, 3210
CDCl [err]) [err%iléSé%ﬁ?)ﬁf@ﬂHé@%héo,@?g,%%ﬁ@; 5 W’?{/- 8.5
Hz, 1 H AHp, 863¢MH] = 3 Hz, 1 H ArH), 6.68 (dd, J =23, 865H, 1H

ArH), 20 5.93 (dt, J = 15,6 Hz, lH ArCH=CH), 3.79 (s, 3H OCH[err])

(2388 %/H(z)8 (CQCI ?elr_'r] ;i Ci%g?nl}\yk )Z-(3-E uorop enyl?dle?l\)lr_l'phos onoa%ezate' scaJ ¢ NWR

159. 19, 149. 10, 133@&\&89&@@&%?%%& YieldCo 68%; tH NMR (30®) , 55. 15

1600, 1570, 14 %%Sﬁﬁfﬁaéﬁ%%?ﬁﬁ R )

1600, 1570, 147
me 299 (NHID, zai;?(mpz%emmmmmq-ﬂ;@ml%m,]m &H2GHa cd f or

C20H2602: C, 80. )8516 (cP 49z, 0f
3-[2-(1-ad %1 Cl-ﬁ %::?BP& | .
o L2 ot A b A e B s
After 48 [1 t he Aﬁtmzwaaquéjése{zwlmz(d;m 4 BE2, me)mesc(ddtey%gat ﬁd
i n vacuo 0 (Y Cl e ogr
(20:1 sili caggel‘Tﬁgye]%rmﬂgﬁz %@h}tfmdﬁic ry@ g7ap d
‘f/H[z 2- (C%D aﬁg;lf}n; fi;;'gi{pm?gw éggﬂj wmmmw wl@iggw @- cwﬂ@%oo
6.23.(

L) ot Cachins e e o
adamantyl ), in O)l 16185, 13901 1490%9;1370){320;1255 1185, 1100510507103@, 970, H,

r

adamant Y1) er Mfﬁlﬂm&ri}? QR | %Z:;fgrr]) 55.11 (OC0H3),

CT- 9092A 149. 02
42.10, 37.93036. 85, 36 39,29.91, and 29.19; IR (KBr) 3355 (OH),

2905, 2850, 1605, For Ethyl 2-(4-fluorophenyl)diethylphosphonoacetate: scale =
32.0 mmol, purified by chromatography, yield = 85%; TH NMR (300
MHz, CDCl3) 8 7.45-7.50 (m, 2 H, ArH), 7.01 (apparent t, Jh,¢ =85 Hz,
Jnn =85Hz,2 H, ArH), 3.88-4.25 (m, 7 H, CO2CHp, 2 x POCH3, and

25 CH), 0.99-1.45 (m, 9 H, CO2CH2CH3 and 2 x POCH,;CHp3); 13C NMR (75
MHz, CDCl3) 5 167.50 (d, J2.,p = 4 Hz, C=0), 162.55 (d, /1.6 = 245 Hz,
ArC), 131.31 (dd, Pcp = 8 Hz, P = 8 Hz, ArC), 126.74 (d, J2cp = 6 Hz),

. 11543 (d, J2.¢ =20 Hz, ArC), 63.40 (d, J2.p =7 Hz, POC), 63.12(d, Pcp =7
Hz, POC), 61.91 (CO2CHy), 51.36 (d, J1c,p = 135 Hz, CHP(O)), 1630 (d, Pcp

30 =5Hz, POCH2CH3),16.23 (d, J3.p = 5 Hz, POCHCHj3), and 14.02
(CO,CH2CHa); IR (film) 2985, 2935, 2910, 1735 (C=0), 1605, 1510, 1475,
1445, 1390, 1370, 1325, 1300, 1260, 1225, 1150, 1100, 1050, 1030, 970, 900,
850, 815, 795, and 740 cm-1; MS (DCI) mje 319 (MH?*).

35 For Ethyl 2-(phenyl)diethylphosphonoacetate: scale = 46.5
mmol, purified by chromatography, yield = 85%; 1H NMR (300 MHz,
CDCl3) & 7.47-7.51 (m, 2 H, ArH), 7.25-7.35 (m, 3 H, ArH), 3.88-4.25 (m, 7



1575, 1450, 1290, 1255, 1235, 1055, 1035, and 755 cnferr]; M5 (DCl) me 301
(MH), 300 (M), 299 (MH+, 165 (M err]Herr])+, 135 (CerrJHerr]+).
Anal. 5 Calcd for err]Herr]err]: C 79.96; H 9.39. Found: C, 79.63;

H 9.52. Oxidation of 3-[2-(1-Adanmantyl)-4-nmg&hoxyphenyl]-pr or@f_@ogﬁﬁ. 62 g,
2.1 mmol) was carried out using catalytic tetrapropyl ammoni um perruthenate

P | Gilfit e um pe .
15000 23 15 ik GRS EOTh A G @#@-ﬁa?%g?%#ﬁfé?%ﬁ?@cﬁg °
gel / crude pr oduPOCHYGHshPGINMRZEMHZcCDCs) hE67:6%(d, Faype= 4 Hz, C=0),
3 [2-( 1-adamant ywad o8 (@Rbg0RIXHRIORENR, 300 1S E28ie, 6301 (ASTELH VR
300 MHz, CDC ! J1TH 7.9 (d =8 1 APy |
gs. 90 (d,J = 3 L;Té%&ﬁ'%?rﬁ;;&gﬂﬂ} o5 )LP@C@ 5 (d, Pepm 11z, B '(f‘)_s H,
SCH&@;;]B )ni y|3? 226179 (eOdCHil)i[sazdaod. {llt%,pylmizKHP(O?[ ¥6.290d, 2. p95Hz, (s, 3
E;<arrple 3: Genewg%:{ég&?gagg’r P nt 1@6@}%&‘1{%‘6& a‘?ﬁg{%@"bf t he
phosphonat e 2 ( IRZfilm)2985:23935; 2010,(1735 £0=0);11500,146531390, 1370, 1300;1260, n
hyd t ol 1E0- 5 t ted
cr ot oo wi th o A 1150, 09571005, 970, S TAG BRE A L SDENGAR 3T 115

equi val ent s) . TEMHEBaction mixture was stirred at roomtenperature to 70 C
for 4-14 h.185 The m xture was then partitioned between diethyl ether and
saturated ammn'tl#? :"ﬂ&réi e L Ut i nd .t he organic | ayer was washed
further with sattfared ' dri ed over anhydrous
magnesi um sul fate, filtered, and concentrated. The crude product was

O R

(E) - 2- (3- bronophenyl ) - 3- phenyl - propenoate (4a): scale = 2.46 mol, yield =
a73708/03[ ?;55: i llHSlt i 0 of f ?Ekbh&i)oﬂl 6’;&&;5@1 %{agﬂé](%ﬂ éﬂuﬁiﬂgﬂQHziMdgmg@%& qg—n’/g Hg err]
7570 (m o Gl nOMMB SR h cpolbd b 7R IC ey g s eargg™ ) 1,
CJq err] CH err]) with 2butyllithium dohitiorS(dd, 160Vein péittanes2.C-Z1r] from
(81 soner) . andedefodiy, ¥5 sbltioh iRl Hias)stibedl§4 B i 059 anc
then treated with anhydrous N,N-dimethylformamide (2.0 - 3.0
20 equivalents). The reaction mixture was allowed to warm to room
temperature, and then was poured into a separatory funnel containing
diethyl ether and saturated ammonium chloride solution. The layers
were agitated and separated, and the organic layer was washed with
saturated sodium chloride solution, dried over anhydrous magnesium
25 sulfate, filtered, and concentrated. The crude product was used
without purification or was purified by column chromatography (20:1
ratio silica gel/crude product; elution with 1-10% ethyl acetate in
hexanes).

”

30 For 5,6,7,8-Tetrahydro-5,5,8,8-tetramethyl-2-naphthaldehyde
(3a): scale = 10.2 mmol, yield = 95%. The precursor aryl halide, 5,6,7,8-
tetrahydro-5,5,8,8-tetramethyl-2-iodonaphthalene, was obtained from
5,6,7 8-tetrahydro-5,5,8,8-tetramethylnaphthalene (Maybridge
Chemicals) via the method of W.W. Sy et al. Synth. Commun. 1990,

35 20,877. For 3a: 1TH NMR (300 MHz, CDCl3) §9.92 (s, 1 H, CHO), 7.80 (d,
J=2Hz, 1H, ArH), 7.60 (dd, ] =2,8Hz, 1 H, ArH), 744 (d, ] =8 Hz, 1 H,
ArH), 1.69 (br s, 4 H, CH,CH>), 1.30 (s, 6 H, 2 x CH3),and 1.29 (s, 6 H, 2 x



MHz, CDOl [err]) [err] 167.21 (C=0O), 140.89, 138.01, 134. 15, 132. 70, 131. 18,
130. 85, 130.56, 130. 07, 129. 45, 129. 30, 128. 58, 128. 46, 128. 31, 125. 12,
122.41,61. 50 (CRCH2 from (2)-isoner), 61.35 (CO2CH2 from (E)-isoner),

'14. 24 (CORCH2CH3 from (E)-isoner), and 13.81 2gCO err]CH err] Cl—tqmdngp(om
(Zj- 5 isomer): IR (f| I 2980, 1710 (C=0, 1560, 1475, 1450, 1370

1245, 1210, 1180, 0 / MH+,
1:1). For Ethyl m%m%gféi%z 3&@:%&%&%‘1&%@ %igéé
te%gimawyl - 2- &%ﬂal%@o&b%@&%%%ﬁgg;mf %H%),andl%l;ﬂ e{ylc—iizlo

% LV max f ) 169, 60 3 a8
TR ey e AT A it SR
3-ArH), 6.875(ddAndl. €akdB fot2C15HO: C{ZFSH‘QQ Hj 9282. (Fouhd: C, ssm B, I9;35
CJerr]CHerr]), 1:57 (br s, 4H, CI-l[err]CI—l[err]) 127( , 3 H,
Cderr]CHerr]CH err] 120 , 6 H 2 x CHerr]) 15 and098(s 6H, 2

?4?_%? rl ]4)1 2%er r]c ggca;éz,% ghabstd{'m-g-ﬁ,aﬁ{tdrameﬂl‘@%%&mﬁ& &:1

128. 60, 128. 41. 31(22)34 192 640 3%3%%[ Wfofﬁ i’%‘)ﬁzg&’s‘%% 5675

(CH[ er r] CH er r ] )tetrghydzo- 653886 i3 brompanthgacene, wasobtained via 29

(1 g%erlglog"l[lgggl Ehkanethod bRMf ﬂaWso%%thl ﬁ&begg@ Rnddahll o7 10
and 830 cnferr] %%}#'géﬁgﬂég% I'} %SMI'}Z &x&g
(E)-2-(3- brormptﬁe'kﬁxos(831(1'5,@i@)ssﬂl(s,dﬂﬁdgd-lgg;ﬂsﬁl%;rH),?78-784(m, oo,
tetranet hyl - 2- ang 0 (?‘.lg% n? § 13 = %
1H NVR (300 Mz < ";&%’ 59&5 3- 25
Ar H and(C—CH) f7ﬁﬁ»s¢0£ [Se 3&&%3?;4&@3,7145,83(1%75 1845?,&%356. 81 (dd,

J =1, 9 Hz151 H30A47128.29,29688, 125.26, 42167, .95 3465 3416858 27 (CHa), hnd> (S, 4

L C2aR) 2095 & ichadik Mook, g, S8 i ThSH, 196 kb kT
146. 14, 145. 06 148689131831165, 1325,04,10,1910, 895, ant S19, i 11; :MSIBCI)) e 267

%?é%zéizi?’ogizg%jfﬁ bRl o i, C M 9g i 82, f‘éﬂ%ﬁ%ﬁ )

and 14.32 (CJ e err]CH[err]); IR (film 2960, 2930, 1710 (C=0), 1615
1470, 1365, 20240, 1185, 1165, and 1150 cnierr]; Ms (DCl) mie 493/ 491 (NH+,

éeclzil{ oigphenyl ) pF%e?&g%%(é'?@ﬁ%‘é%xﬁgg‘o@wdgﬁyg? B sl 7311 H NVR
(300 MHz, CDO [ enmio), yield #/43%. ThetprecasSdy aryl Rélide, 2%adamartyk5- 2- Ar H)
iodoanisole, was obtained in two steps from 3-iodophenol via the
following procedure. 3-Iodophenol was treated with 1-adamantanol
25 and sulfuric acid in methylene chloride following the general
procedure of Shreet et al. U.S. Patent 4,717,720, 1/1988. This gave,
without recrystallization, pure 2-adamantyl-5-iodophenol: scale = 114
mmol, yield = 91%; mp 142-44 °C; 1H NMR (300 MHz, DMSO-4d6) §
7.08(d,J=2Hz,1H, ArH),7.04 (dd, ] =2,8Hz, 1 H, ArH),6.80(d, ] =8
30 Hz, 1H, ArH), 3.36 (s, 1 H, OH), 1.9 (s, 9 H, adamantyl), and 1.68 (s, 6 H,
adamantyl); 13C NMR (75 MHz, CDCl3) § 157.26, 135.66, 128.32, 127.54,
124.50, 91.23, 39.61, 36.56, 36.12, and 28.32; IR (KBr) 3480 (OH), 2900,
2845, 1490, 1395, 1210, and 875 cm-1; MS (DCI) m/e 355 (MH™), 354
(M+), 353 (M-H)+, 135 (C1oH15%). Anal. Caled for Ci16H1 905 C, 54.25; H,
35 541. Found: C, 54.32; H, 5.37. A solution of 2-adamantyl-5-
iodophenol ( 7.70 g, 21.7 mmol) in acetone (100 mL) was treated with
dimethylsulfate (4.11 g, 32.6 mmol) and potassium carbonate (4.50 g,



39 : CT-9092A 7.11-7.25 (m 2 H, 2-ArH), 6.96 (d, J = 8 Hz,
2 H 3-ArH), 6.67 (d, J=8 Hz, 2 H 3-ArH), 4.22 (q, J =7 Hz, 2 H,
CCIerr]CH[err]) 3.88 (t, J =7 H, 2 H ACCHerr]), 1.71 (quintet, J =7
Hz, 2 H ArCCHerr]CHerr]), 1. 21-1.43 (m 19H, 7 x CHerr] &T-9092A
CCIerr]CI—l[err]Cl—l[err]) and 0.85 (t, J =7 Hz, 3 H CHerr]); [err]C NWR

(75 5 "Mz, CDCh@rmimol).eThe résction’mixtusd was stirred at reflux for 24 h, cooled,
160Q. 12, 140. 72, 138.,59;: 132. 79 132. 43, 1 7, 128. 67

70 50,
126. 46, 122. 50, 1389 £ongentzateld in Faquo Cr@fl%l}gogie@tzmg)p ftitibhea
31. 88, 29. 54, 29. bétwéerl nethylefie Zhl(ﬁ'id&m& Wvatern dThe otganit Phase was dried

T170 2?3?017i84é9§€6nh%%18£§9% ratfgher ffi2 Jfﬁ%&%‘é@f%ﬁ%@ g%ﬁ&" 11y,
For Ethyl ( £ - 2Providednd gr8h k) -@Qamanndc% pisoles Y1 NMB: (300 (4e):
scale = 3.2 mmlg DQ]3F8¢ (da"/y = b8 MvR1 43 0 Fif 7 10@@9%2@&5)11& ArH), 68 1 H

S Ak, 725 (4] <8§A AR V@M%@%&%@A#a@m@% A 1y

6.77 (dd, J = 21%3Ks,6 H, Hdaﬁraﬂ 13€Md75m#zﬂlmlﬂﬁﬁ935ﬁl3863,40 (d, J

=2 Hz, 1 H, 3@??‘? 2 6 &)&i r J =
/I_\Z 278 (10 oM m/e:ti&(wi $g@ryw7%§mﬁg%efrg m)

wd CH[e”][) rtﬂ@(iji[dafdr]d @i ¢, @ﬁ,m §?5HF3§1§2d @0[52?}'] H*leRr]CH[ err] and
cod[err]) 8 16 ash?@é QM ?3'%?6&‘?“[1 %“"ﬁ %&?fm e
égs.ggo,( i\g’ét;ﬁ% 120 a@e molumgm(smmaﬂ:m:ﬂ 5992 {1 M/CHO), 735741 ag,g 63,
r
iz 57, 29. 5?1{%95% . % éﬁwﬁg(%@%@Eﬁng%z%d 25
13: IR rammmo 3R BIMR (8% Midz,§DCl D61 924045 Cy , 1190,
and 1140 cnferrjss 6, 194.855 %5’5@45"5ggb‘cﬂ 4:15/37.75;'38.95, and 28.90;
2-(3-b p2o h
s s e T M T b e
g-ér H) , I aG g MS(DC]DLm/? 2710viM 1), 135 (CioHREH). Anal. Canjo)r@%H?z%O(htﬂ j
, err , . , =
8 Hz, 2 H ArCH Hé??%qh}ilm%?ﬁﬁéﬁ]m[err]), and 1.24
Eferrj] I&HﬁﬁO? H Cderr]CHerr]CHerr]); [err]C NWR (75 Mz, CDCl[err])
144. 41, 140. 54, 132%5“'??3 54, ‘?%"xxgr’?%lsgkhglz%‘%ﬁm @%;;%; 121.80, 35 60. 93
(COerr]CHerr]), 34 81,31. 3aydigxybe cWith léﬂserr]) IR (film
3060, 3025, 2980, 2935, 2860, 1710 (C=0), 1560, 1475, 1455, 1365, 1260, 1250, 1185,

_ Procedure B-1: Sodium hydride (1.1 - 2.1 equivalents, 80%

25 dispersion in oil) was washed with pentane (3 x) and suspended in
anhydrous dimethyl sulfoxide (0.3 - 0.4 M solution) at room
temperature under argon. A solution of the hydroxybenzaldehyde (1
equivalent) in DMSO (0.2 - 0.25 M final volume) was added via
cannula and the solution was stirred at room temperature for 1 h. The -

30 alkyl halide (1.2 - 2.0 equivalents) was added next and the mixture was
stirred for 12-20 h further. The mixture was then poured into a
separatory funnel containing ethyl acetate and saturated ammonium
chloride solution. The layers were agitated and separated, and the
aqueous layer was extracted twice with ethyl acetate. The combined

35 organic phases were washed with brine, dried over anhydrous
magnesium sulfate, filtered, and concentrated. The residue was



1070, -1045, 790, 750, and 700 cnferr]; MS (DCl) me 359/361 (M+, 1:1).

40 CT- 9092A For Et hyl

(E) - 2- ( 3- bronophenyl )-5-(5, 6, 7, 8-tetrahydro-5, 5, 8, 8-

t-et ranet hyl - 2- napht hal enyl ) - 2- pent enoate (4930 scale = 14.7 m@¥-9092A

yi el d=64% [err]H NVR (300 Mz, CDCI[err]) [err] 7.40-7.44 (m 1 H 2-ArH),

(7 102 a ; iﬁl_éﬁunﬁeﬂ byacéﬂu%uﬁrcl'ﬁ'&ﬁﬂt yoﬁ silica( gel (iowzto\;zﬁ{éluu%szﬁ 83
m r er err \ =
Hz, ArCHerr]), *’Véé‘sﬁe’(%'%sﬁg"’s t?rzw%’zwh}' A‘%S?f %ﬁﬂf‘% %1), 1.69 (m 4 H,

CH[ err]CH err]), andPtocdute B32:( & sdlfitibh of the Bifleo nzaideh de (1

54° 05, 144 90, fﬁ‘ﬁ%ﬁ&*ﬁé@%%ﬂ?%%%ﬂw okl hidbip e (0,

(CRCH2), 35 1gequivalerds) amd potassivm carbamte €2 - éleq;avdgnm at gpom14. 29

i) G o g e 1
C27H33Br &2 (M—I+ %‘fﬁ?‘%ﬁ‘éﬂﬂ 4859 temP atuge, T rxture

(2E), (4E)-2-(3- wasrpqrhanylbd-hi&t(véexs dietRyl en‘meah;xdmater The aqueous layer

55,8, 8-tet 19
nol , yi eFdraZE [err gg%ﬁ@éﬂ& err ﬁ?e{cg)rn&?ﬂ% %&l&y@rsm Hz,
1 H c=cH),1 4z¢exem vzﬂh satupated sodiur-chlonide selution, dried)over 10 (dd, J
=2, 8 Hz, efitith dulfatk, ﬁlté?ed*?andlcdi\ceﬁﬁﬁwd Pusification =

(b s 4210H HCHO% ﬁ}‘bhsé‘{“ﬂ? sracidec By colupg gRroghatography of sihé gaY 164

Cderr]CHerr] q—IOeI td 20: laaliltibxeﬁnﬂshex@eﬁto 5%« toC10% rethyl, adetate it NVR ( 75
MHz, CDCl [err]) égél&és 167.27 (C=0), 148.20, 146. 20, 145.00, 139. 00, 137. 14,
133. 32, 130. 50, 15 2'29 16, 126. 64, 124. 21, 123. 32, 122. 05, 61. 01 (CO2CH2),
35. 03, 34. 881B4. 31, 34. 20, 31. 77, 31. 69, 16. 64 (C=CCH err]), and 25 14.33

5.0 88 r 1460,
(G err] OHerr]) &rﬁgl&yml&m T G oY

1365, 1260, 1235,1185, 1155, 1045, and“695 c 483
(MH+, 1:1). For H‘F@ﬁ T Epepug s'brormphenyl) 5-[4- (1-adamantyl)-3- 30
nmet hoxyphenyl ] - 2- pentenoate (4i): scale = 9.79 mol, yield = 55% 1H NWR

(300 Nz, €0 (er1)) rheBdecidplathabitjod sy fiuff Shyckoiodbladliadt, " )3
H 5-ArH), 2054(Aldrich Chemigals)via proceduse B-1, sale &,7.50 mmoliyield #i72%;
g?[ cﬁr{ re]r ﬂ*g er r2] éél-mi&k(@ooﬁmi 35995 (s21 B8 (1i0),7.35-2 44m, 3 Hi} ArH),
711%.18 (m, 1 H, ArkD, 3.99 (| = 7 Hz, 2 H, ArOCH), 1.78 (quintet, ] =
7 Hz, 2 H, ArOCH;CH>), 1.20-1.50 (m, 14 H, 7 x CH3), and 0.86 (t, ] = 7
Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) 8 192.23 (C=0), 159.71, 137.57,
25 129.97,123.28, 121.97, 112.75, 68.31 (ArOCHy), 31.89, 29.55, 29.35, 29.31,
29.12, 25.99, 22.67, and 14.11; IR (film) 2925, 2855, 2725, 1700 (C=0), 1600,
1585, 1485, 1450, 1385, 1285, and 1260 cm -1; MS (DCI) mfe 263 (MH?).

For 2-decyloxybenzaldehyde (3f): from 2-hydroxybenzaldehyde
30 (Aldrich Chemicals) via procedure B-1, scale = 7.50 mmol, yield = 60%;
‘1H NMR (300 MHz, CDCl3) 3 10.49 (s, 1 H, CHO), 7.80 (dd, ] =2,8 Hz, 1
" H, ArH), 7.50 (dt, ] = 2, 8 Hz, 1 H, ArH), 6.94-7.01 (m, 2 H, ArH), 4.05(t, ]
=7 Hz, 2 H, ArOCH)), 1.81 (quintet, ] = 7 Hz, 2 H, ArOCH>CH>), 1.20-
1.51 (m, 14 H, 7 x CHy), and 0.85 (t, ] = 7 Hz, 3 H, CH3); 13C NMR (75
35 MHz, CDCl3) 6 189.96 (C=0), 161.59, 135.90, 128.19, 124.89, 120.43, 112.47,
68.53 (ArOCHpy), 31.87, 29.54, 29.32, 29.30, 29.08, 26.05, 22.67, and 14.11;



35 Hz, 2 H ACHerr]CHerr]), 2.05 (br s, 9 H adamantyl), 1.74 (br s, 6
H adamantyl), and 1.22 (q, J =7 Hz, 3 H CJerr]CHerr]CHerr]); [err]C
NVR (75 MHz, CDCl[err]) [err] 166.57 (C=0O),

158. 75, 144. 70, 139. 21, 137. 29, 133. 32, 132. 48, 31 41 CT-909ZA 9092A
130. 43, 129. 41, 128. 38, 126. 49, 121. 85, 120. 25, 111. 95, 60. 99 (CCIerr]CH[err])

54.91 (OCH err]jR m&)%zé?z 0‘3@: ?61)031535314@@4401 1890, 1300, 1285
RS st el
(E)-2-(3-bronophenyl)-5-[3-(1- adamantyl) 4- hydroxyphenyll 2- pentenoate

4 le =10.1

(300 whe- cod Ler r]) FeLHPEMEEE idhmbulylid £ ofialertox) fidEaBlenydE G):, N\
7.16-7.21 (B 3from &hydranybenzal (Aldrieb Clmmcalsgma( pro@durezB-hH and
5-ArH), 6.76 (dghald=113 k], yleld= Sror d5(s,51ArH)

5 52 o ot ¢ i B

adamantyl ), 1. 85.436 A8 (nij, 1 Hi @=QHQHO),5:04-5.08 (m( 1 H.Cf#Q(GHa)ziim (d ]

2 ATH) 723 16278 ]%%%ﬁﬁﬁb?%@ﬁlsﬂﬁz@@%%%%% (dd, 3

= 2,8 Hz, 11(H Gfkb.mﬁts,ag-l.(GHs).anéu{B(s,13H,.C5Hab;riﬁc MHz, H C=CcH),
5.52 (br s, Iﬁg,@s 16460%21% éﬂﬁm%%ﬁri]}&&? 78 (m 4
H ArCH CH |
H A Oerr gy @%ﬁ?as%af 325 Fe 57 e e BT,

CDCl [err]) [errindlfeanﬂlﬁ(ﬁﬁﬁmm),zgishsss 2035 (1@953(¢£0m1300,91876;15101,67 13

(b 50 U0 a0 19 138, 1140170 88 g sty S 0D e

' 130. 51, 130. 18, 1259 (MHI™)9. 51, 128. 43, 127. 19, 126. 38, 126. 12, 122. 37, 122.00,
116.83, 61.32 (Cqerr]CH err] fromE-isoner), 61.23 (CORCH2 from Z-isoner),

quater nary) 34 03 sHon3 K Biederylonybeszaldshyde st GO 34 13 ( adamanty
EI_—D , 15.23 ( ICCRJ[ anﬁcﬁtik gix})ﬁtﬂﬁiydezg%lﬂmcﬁﬁm) vﬁé;dc&dﬁ@e M&nggfglg rom
| 119|55021r31£i) 760 c%éﬂ"m’ {‘*IO% %ggéifoc lqgf'a" H) g(gg{“ #ﬁss spect rum
(FAB) Cal cd20 or 9.20@), 276inan (¢ 8r11[080),]232 vrtt e -as;nm)s 1H NMR (300 MHz,
CDCl3) §9.81 (s, 1 H,CHO), 7.39 (d, ] =8 Hz, 1 H, ArH), 7.37 (s, 1 H,
ArH), 6.93 (d, ] = 8 Hz, 1 H, ArH), 4.05 (t, ] = 7 Hz, 2 H, ArOCH3), 4.03 (t,
] =7 Hz, 2 H, ArOCHy), 1.77-1.88 (m, 4 H, 2 x ArOCH2CH3), 1.20-1.50 (m,
28 H, 14 x CH3), and 0.86 (t, ] = 7 Hz, 6 H, 2 x CH3); 13C NMR (75 MHz,
25 CDCl3) § 190.98 (C=0), 154.68, 149.44, 129.87, 126.57, 111.76, 110.97, 69.13
(2 x ArOCHy), 31.90, 29.57, 29.34, 29.07, 28.98, 25.97, 25.94, and 14.10; IR
(film) 2955, 2920, 2850, 1690 (C=0), 1675, 1595, 1585, 1510, 1470, 1440,
1395, 1275, 1235, 1135, and 810 cm-1; MS (DCI) mje 419 (MH*). Anal.
Caled for Ca7H4¢O3: C, 77.46; H, 11.07. Found: C,77.19; H, 10.99.

30 :
For 3,4-Bispenfyloxybenzaldehyde (3i): from 34-

dihydroxybenzaldehyde (Aldrich Chemicals) via procedure B-2, scale =

109 mmol, yield = quantitative; mp 31-32.5 °C; UVmax (EtOH) 310 nm (e

= 9,000), 276 nm (e = 10,900), 232 nm (e = 15,500); 1H NMR (300 MHz,

35 CDCl3)§9.79 (s, 1 H, CHO),7.38 (dd, ] = 2,8 Hz, 1H, ArH), 7.36 (s, 1 H,
ArH), 691 (d, ] =8 Hz, 1 H, ArH), 4.04 (t, ] =7 Hz, 2 H, ArOCH>), 4.02 (t,
] =7 Hz, 2 H, ArOCH>), 1.77-1.88 (m, 4 H, 2 x ArOCH;CH>), 1.20-1.50 (m,



30 531.1492. For Ethyl (E)-2-(3-bronophenyl)-3-(3,4-bispentyl oxyphenyl) -
propenoate (4k): scale = 5.39 mmol, yield = 36% 1H NVR (300 MHz,
CDCl[err]) [err] 7.75 (s, 1 H C=CH), 7.40-7.47 (m 2 H, 2-ArH), 7.25 (t, J

=8 Hz, 13 H 2-ArH), 7.16 (dt, J = 2,8 B2, 1 H 2-ArH), €TYD0gEA J =
2.8 Hz, 1 3- ArH), 6.70 (d,J =8 Hz, 1 H 3-ArH), 640(dJ =2Hzl
H 3-ArH), 4. 238(1@,4>ldwzan80*90 !—isz*&Pz:ltz-w BE NMRL75 2 H

O er) 3 Ui 510qo1Ce0), {5045 U3 40ip 266 T ED 1. F%nseéfﬁ
Ar OCH2CH2) , 1. 202 an:OG;Pﬁz) 284, zsss,aﬁhsr 28.)2, 22.4% and ,14.027 IRAfiliA) BPSS,
Cqlerr] CHLerr] Cag 2, 394 B 781968, 16 s1h, 168 L] Lo, 199510l (75

MHz, CDC [err]
150. 37, 148. 24, 13551059, 1 agpa,asv%emdsm crah . MS (DCI3 mfz 2798 . 35,

126. 69, 125.65, 1 2 4 61. 22
(CJerr]CHerr] mﬂﬁ %4&25 %ﬁ%ogéél?ﬂz% (()?rﬂz%zzl% 91321 3%0&&'1 C@-I% 61,

(Cderr]CHerr] 14.05, and 14.00; IR (film 2955,2935,2870, 1710
(GO, 1615, 1595, 1560 1515 1470, 1430, 1390, 1380, 1330, 1270, 1245, 1190, 1140,

IlzgrYOEt ﬁgﬁo looﬁ%imxlgl uolr (?EWBE?LW%)‘G&% %Egﬁﬁ?ﬁ &%ﬁeﬁozﬁ e

(41) : scale1 ith-allydoalcalw plﬂﬁ@ma@t@elsoners [err]H
NVR (300 Hz, CDCI[err]) [err] 7.83 (s, 1H C—CH) 758(dJ 9. 15 Hz,

609 (4 DL 0 e, oSeAtylpromiphaliiehydelwere pripassd asogrding 40 s ganital
= 7 Hz, 2 H, COpeocedureestT) JefferPg. Chem) Sac.5 CHem. Tohtmu. CI944;r12B7f r om ni nor

o OGH b 1) i et 1ok oidylipegn ot all Be e ictte o Mgy 52 NAAR

Cq er r] CH[ el®] Cahalysis) of austhall aliquot, thie reaction mixtire Wi partitionédr r | C 20 NVR

(75 VHz , CDCI e W 5d§§ %3 gd.‘ é ( ]
133 52 1oz 32 (B e T T e

(Cd err] CH err] decdritedDatdcohtéritrated to give the crude product.
31.87,29.52, 29. 32, 29. 08, 25. 94, 22. 66, 14. 23 and 14.10; IR (KBr)

2925, 2855, 1710 (C—O) 1600, 1510, 1325, 1310, 1250, 25 1165, and 1130
cnerr]; MSZQ DCl) m Fon3?(&MB)TetRhydmﬁ,Bﬁ,S-tetrameﬂlyl-z-naphthalenyl)-

(B) - 2- (3-tri T ugroponaldeH}Rid/(a)): 3sdafc 4998 fit(eY) pi¥ifikd by column
chromatography (40:1 silica gel/crude product), yield = 82%. The
precursor aryl iodide, 5,6,7,8-tetrahydro-5,5,8 8-tetramethyl-2-
iodonaphthalene, was obtained from 5,6,7,8-tetrahydro-5,5,8,8-

25 tetramethylnaphthalene (Maybridge Chemicals) via the method of
W.W. Sy et al. Synth. Commun. 1990, 20, 877. '1H NMR (300 MHz,
CDCl3) 87.59(d,] =2Hz,1H, ArH), 742 (dd, ] = 2,8 Hz, 1 H, ArH), 7.03
(d,J=8Hz,1H, ArH), 1.65 (s, 4 H, CH2CHy), 1.25 (s, 6 H, 2 x CH3), 1.24 -
(s, 6 H, 2 x CH3); 13C NMR (75 MHz, CDCl3) 5 147.68, 144.59, 135.58,

30 134.57, 128.74, 91.18, 34.83, 34.78, 34.33, 34.13, 31.75, 31.71; IR (KBr) 2955,
2920, 2860, 1580, 1480, 1455, 1385, 1360, 1065, 815 cm -1; MS (DCI) m/e
315(MH?*), 314 (M*), 299 (M-CH3)*. Anal. Calcd for C14H19l: C, 53.51;
H, 6.09; 1,40.39. Found: C, 53.82; H, 6.08; 1,40.33. For 3j: 1H NMR
(300 MHz, CDCl3) 59.84 (t, ] = 1.5Hz,1 H,CHO),7.25(d,J=8 Hz, 1 H,

35 ArH), 713(d,]=2Hz, 1H, ArH), 6.97 (dd, ] = 2, 8 Hz, 1 H, ArH), 2.89-
2.95 (m, 2 H, CH3), 2.75-2.81 (m, 2 H, CH3), 1.69 (s, 4 H, CH2CH3), and
1.29(s, 12 H, 4 x CH3); 13C NMR (75 MHz, CDCl3) § 201.83 (C=0), 144.94,



propenoate (4m: scale = 5.4 mol, yield = 50% [err
CDCl[err]) [err] 7.85 (s, 1 H, C:CH), 7.57 (d,J :8Hz, \
(s, 1H,2-30Ar|—|)77(tJ 8 Hz, 1 H 2-Ar 7 :

H 2-ArH), 7.08 (t, J 8 Hz, 1 H, 3ArH) 63 5(d J 28'@T§E9A
3-ArH), 6.65 (d, J—8Hz 1 H 3-AH, 642 J:2Hz

NG o). 1 E?ﬁ@@ﬁ?é#%é&ﬁﬁ 3{9@%%%3?&3&% 7 x
CI;L rer E: ] 3(gmdNCNg @nd]me (&ﬁr}ﬂ?;j(g 29 a72% (C ),=1455,I-1585.3}1360 &?% ;])
[E4i 1?:{(23 126;% @z’zﬁlﬁ %z_ﬂ %%ﬁé%@?ﬁ& 'ﬁ%ﬁgg f‘(ﬁq J[err]c, f
123.43,117. 08, 114. 84,67.65 (CJerr]CHerr]), 61 41

R (1 (2\28?*%253%%%%3*%?1éﬁaé%ﬁb@%ﬂ?%eﬁ@é?ﬁ%@@%ﬁﬁ 9%4 B

(DCl) me 477 (&ealp =28.2 mmol, yleld £98%. The precursor aryl iodide, 2-

Scal e < 5.0 o aigrel Ao end e BISFRRed MR 4 plohERETAN 32 Ter 1

NVR (300 Mz, ceéaﬁmq l[téﬁlw t@gsrsg%( zal Progedure lé-‘-l%hrqe a}. é‘zbma Ratent -
2-ArH), 6.8006. 3717172021 F1988: Scife.= 50531\61 gdﬂmmﬁlrmm;mmmeﬂ 35 (m

Eer Yo R B AL M Al (00 T 2 Bt B R 540, o1

er
h isoners), 1d272-$1'561(H;AtH)H77/(slei[@iB]206ﬁs 9, ladasandyld)and.. 14 (t,
074 Hz, 3 H ¢G4 15" 13C NVRIPS Mﬁ%ﬁ@:))&ﬁldmolﬁélﬁ 91 (m 3

f =
e, ?{UBS%,B\@}%%% 57, 53.50,49.26) S 3 30.80;and 26.80; IR (KBr) 3530
rTet hyl - 0c18- 2 (OH)} 29105 2585)2850,)1480,01390,/E245, 1720) 820; @AB05 cin 73 MiS0! , i €l d

S T oy g e e B o | L,

.68 (dt, J=2, 9C4gH1OH, C354°25:|)H,5410Fpund.1£55545rzl-1,544; Keaeﬁﬁﬁ[ofﬂf-] QAr),

20 5.02-5.08 ( TdatnartviE éexgeﬁﬂzﬂmzcéﬁur@@&% ?,]@q
err]),

I '-*B

oNlla~Two
=

Ar OCH[ err] from m nor sorrer

17é
4.19-4.31 (m 2NMR{30Q DIGl3)5 9.3 %Ieldéz,(w. 70043, ] =2
1.51-1.76 (pp 9HY 6@d[(aar19=2 8}%)11;{21:1&)716& ]Q‘EHE 1 8] gierr]);

14159, 141, oi”*iésﬁ%’ éggrggs (Gihp a gk dr 6.7-Fhul 2 CB, 208
(br s, 9 H, adamantyl), and 1.75 (s, 6 H, adamantyl); 13C NMR (75 MHz,
CDCl3) 8 202.19 (C=0), 152.83, 136.51, 132.17, 127.04, 126.23, 116.82, 45.65,
40.50, 37.02, 36.64, 29.00, and 27.69; IR (KBr) 3340 (OH), 2910, 2890, 2850,
25 1710, 1510, 1425, 1370, and 1245 cm-1; MS (DCI) mfe 285 (MH?*), 284
(M+), 135 (C1oH15%). Anal. Caled for C19H2407 ¢ 0.13 H2O: C,79.59; H,
8.53. Found: C,79.23; H, 8.40.

For 3-(4-(1-Adamantyl)-3-hydroxyphenyl)propionaldehyde (31):

30 scale = 42.3 mmol, purified by column chromatography (40:1 silica
gel/crude product; elution with methylene chloride followed by 5%
‘methanol/methylene chloride), yield = 44%. The precursor aryl
iodide, 2-adamantyl-5-iodophenol was prepared from 3-iodophenol as
described in the experimental for 3¢. For 31: 1H NMR (300 MHz,

35 DMSO-d6) §9.67 (s, 1H, CHO),9.11(s,1H,OH),6.92(d,] =8 Hz, 1 H,
ArH), 6.53-6.55 (m, 2 H, ArH), 2.68 (s, 4 H, 2 x CH3), 2.01 (s, 9 H,
adamantyl), and 1.68 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) §



25 131. 85, 130. 76, 130. 03, 129. 68, 129. 03, 128. 57, 127.04 (q, J[err]c,f = 4 Hz,
2-ArC), 126.45,124.40 (q, J[err]c,f =4 Hz, 2-ArC), 123.70,119.13, 118.96
(3-ArC), 114.68,114.56 (3-ArC), 64.88 (ArOCCH err]), 61.50,61.21

(COerr]CH err]), 39.48, 29.71,26.23,25.67, 347.67, 16. 64, 14. 23CT-9092A
(Cgerr]CHerr]CHerr]), and 13.93; IR (film 2980, 2930,1710 (C=0,

1600, 1510, 1445, (DCI ) ne
473 (M) For <&3 5 A 3R a0, PR 559183?‘31%“1 £, 5%,

bi sdecyl oxypheriiﬁr e?-&;%@n(i@ﬁ)w sIBa(K@f 80,@845615629 1H NWVR

L2200 G a% S L WA ot plak ey K5 24,
= 2k, 1H 3 s“*’smmﬁc@eo%%zﬁm%&éq“@[éﬁ psgl 35
Hz, 2 H, ArSCHZBouxfﬂaa 7(962JH781412 2 H ArOCH err]) 1.71-1.80 (m 2 H,
CHerr]CHerr]O, CT-9092A 1.53-1.61 (m 2 H,
CHerr]CHerr]O, 1. 21 1. 43 31 H 14 x CH2 and OCH err]JCH err]), and
0.83-0.89 (m 6 H Xor ¥4 Wﬂi%t-NNR(BWz cDd [err]) [err]
167. 35, 150 43 136. 80
Teitle.t o 35 bﬂt@ﬁhﬁe WS Sﬁaﬁamhy&%ﬁﬁ 518 =391.6 (a,

68.38 5  (CH eW‘}‘le ei’d’)t@g!pm m:a#lm phy (o1 Skl Gel ferbiBl 7119

31. 91, 29. 57029. r%x@ﬂt,oéhﬂibr%nﬂﬁz - hexanéfmettiyleme tHlopitle) GRERTHT0%. and

e R A A i gl i 0,150, 1575 510,
(MH). 10 butydingthylsiloxy)benzene, was prepared from 2- damanZy
(B)-2-(3-trifl yaapRbhyl (88K for PréparatiénPvidireahuéhitowith t- |
it b e AN S o AL s 1
(300 MHz, QBC [fof a sirnilat cdfvériohsdestribed Gy-ShreB) et al. RIS (Batefit H, ArH, B),
%% 5 iAol Py i g
H ArH), 4.30 (gelJcrudeproduct; ebstjon mdj—p@:aqe) gaye 2gaqagna 5-iodo-1 (_-
g% Z; ; % CH[B;E rr ] ?&Eh@tﬁy(sﬂo%ﬂdnz&& .05l CHl BRthma) yield £1976; IHZNMR4 X
CQerr]CH[err]quQ ;CPéﬁa rS'MHZQDa?Q?'p] 86&‘&#1 igﬁzﬁfﬂ(
%3 %28132 ;!7(53—%1"!)46 96, %; 8 ¥z, 1 H, 1A 2.0436, 9H, mmi;l)zw 74és, 6 126 o6
126. 84, 125. 62, 12%“&@“%’3% @9, ngiq@%}g’liﬁ‘i%éz% Sh,Schpisesl- OO
NMR (75 MHz, CDC13)515539 13948 129.58, 128.80, 127.86, 90.43,
40.18, 36.97, 36.78, 28.92, 26.39 (SiC(CH3)3), 19.00 (SiC(CHg)3), and -3.51
(Si(CH3)2); IR (film) 2930, 2910, 2875, 2855, 2845, 1575, 1480, 1390, 1265,
25 1250, 1240, 930, 850, 800, and 785 cm -1; MS (DCI) m/e 469 (MH*), 135
(C10H1s*). Anal. Caled for C22H330ISiss C, 56.40; H, 7.10. Found: C,
56.66; H, 7.25.- Reaction of 2-adamantyl-5-iodo-1-(¢-
butyldimethylsiloxy)benzene according to general procedure C gave
3m: 'H NMR (300 MHz, CDCl3) $9.81 (s, 1 H,CHO),7.11(d, =8 Hz, 1
30 H,ArH),670(dd,]=2, 8 Hz, 2 H, ArH), 6.61 (d, ] =2 Hz, 1 H, ArH), 2.83-
2.89 (m, 2 H, CHy), 2.71-2.76 (m, 2 H, CH)), 2.06 (s, 9 H, adamantyl), 1.74
(s, 6 H, adamantyl), 1.03 (s, 9 H, SiC(CHa)3), and 0.33 (s, 6 H, Si(CH3)2);
13C NMR (75 MHz, CDCl3) § 201.77 (C=0), 154.71, 138.46, 137.53, 127.18,
120.14, 119.05, 45.03, 40.43, 37.05, 36.56, 29.02, 27.42, 26.43 (SiC(CH3)3),
35 18.96 (SiC(CHj3)3), and -3.34 (Si(CH3)2); IR (KBr) 2955, 2930, 2910, 2850,

1720 (C=0), 1415, 1250, 990, 855, and 780 cm -1; MS (DCI) m/e 399



34.83,:34.70,34.56,32.41 (4 x CHerr]), and 14.26 (CJerr]CHerr]CHerr]);
| R (KBr) 2960, 2930, 2860, 1710 (C=0, A), 1680 (C=0O B), 1470, 1320, 1310, 1240,
and 1165 cnferr]; Ms (DCl) nme 481 (M#, A and 267 (M+, B). 25 For Ethyl
(E)-2- (3 trifluoromet hyl phenyl )-5-(5, 6, 7, 8-t g§r ahydr o- CT-9092A

5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2- pentenoate (4r): scale = 4.09 rrrml,

D ah 73y (t‘W‘“’ PP 135 Clok ). ah Caish F Culadust 5 9217 (o,
30 = 8 He, H?Gﬁrrﬁoumm,z&&ﬁ 86Hz, 1 H C=CH), 7.03 (d, J = 8 Hz,
5-ArH),698(d 1 =2 1 H 5-ArH), 6.81 (dd, J=2.8 Hz, 1 H, 5-ArH),

232 (q. =6t ZFMM&@M o roxiphrarliororsldoheib )
CH er 1] CH_ er5] ) Prépated by, the folllowing Sistdp s tiéﬁcétAsbluuanldn- .CHI\I —
CH err err
?‘}S[eggg[[efrlpisﬁrah}gg% 1%@ &Ron?(ﬁhry Lot bl UaS! RS
1

145. 13, 144. 80 Ed.2 1999, b.(188. gzzmmmcﬂ»uumtme (190 Lrunder f = 32
Hz, 2-ArQ), 128a3r3tr19§5n@imb§ghé% wils tréa Mﬂtf O Pf%ferr]) 35. 10

41125' - boL\gje bo%é& 73]26@21!“9@ af@ dum 9% g, Z70mamalhg 14. 19
(CJd err] CH 10 r ] Atfferrstirying| for 48iH a@relﬂﬁﬂtﬁ’&ﬁé&c%ﬁ@nﬁ&lé was choled and

1495, 1460, 1445, Q 11 11 130 4095, 11075,
1045, 810, and 76@%@? kg&?ﬁcﬁa#&%z&% t ﬁ%’e ethe? 3
(E)-2-(4-fluor oprsema;edsapanenmmkm@mdmw 5TToe Srgam:%mse vEeas »
tetranet hyl - 2- naﬁlghgélm #q ‘ﬁﬁﬁh&mg‘ sﬁfﬂ yield =
8% 1H NWR (300 Ar 7.09
(5t ,/oJl— 8 Hz( 1tfﬁat err [Jelrra% f§ mpwwtwmuate#;b} 4.17
10 (g, J =1¥ Heacibd tb - b]lCHMiﬁJ;auolx columd chr&mhlzo

pdatl

G err] CH brr f’fsﬁ@a élf«ﬁdghoﬁa% @rﬁw Byl codide
Cg err] CH err] Cof an rqfﬁ-wlutmsoixdz 1T(i§;raﬁom wnh;etl(en[w]q 93 gdﬂ%{tdﬂmlé 75 Mz,
%)S [73”1]4)4 gi”L %Pﬁ% i%ﬁ i‘;é&i‘ err ﬁﬁk'(gﬂ Ar O,
125, 58, 125. 74, 1 ((%[ '@(dl 3Hz,
(Cerr] CH20r]1H 3&-!—1)16% (ﬂ&,ﬁésﬁisﬂz 314H3ﬁrﬁ§ 3@23(s8@1-13b(§ﬁ3)'5é go22.03nd
14.24 (OO err] G eg i Gghieb), L 470! D 208 igz?ylf PR NMR (300 MEz,
CDCl3) 6 151.98, 149.81, 136.51, 116.49, 112.75, 110.50, 55.14 (OCH3), 39.72,
36.61, 36.17, and 28.39; IR (KBr) 3380, 2930, 2910, 2885, 2850, 1500, 1420,
1210, 1030, and 745 cm"1; MS (DCI) m/e 259 (MH?*), 258 (M+), 257 (M-
25 H)*, 135 (CioHis%). Anal. Caled for Ci7H2902: C, 79.03; H, 8.58. Found:
C,7891; H, 851. A slurry of 2-(1-adamantyl)-4-methoxyphenol (0.93 g,
3.60 mmol) in methylene chloride (60 mL) cooled to -78 °C was treated
with ethyldiisopropylamine (0.51 g, 3.96 mmol). |
Trifluoromethanesulfonic anhydride (1.12 g, 3.96 mmol) was added
30 dropwise to the stirred solution. After the addition was complete, the
reaction mixture was stirred at 0 °C for 5 h and at room temperature
for 18 h. The solvent was removed in vacuo and the residue was
partitioned between ethyl acetate and water. The organic phase was
washed with water (5x), dried with anhydrous magnesium sulfate,
35 filtered, and concentrated to give 1.36 g (96%) of 2-(1-adamantyl)-4-
methoxyphenoxytrifluoromethanesulfonate. 1H NMR (300 MHz,
CDCl3) §7.22(d, ] =9 Hz, 1 H, ArH), 692 (d, ] = 3 Hz, 1 H, ArH), 6.71 (dd,



1715 (C=0, 1640, 1605, 1510, 1495, 1460, 1410, 1385, 1365, 1250, 1220, 1205, 1185,
1160, 1095, 1070, 1045, 840,825, and 765 cnferr]; MS (DCl) nme 409 (MH). 20
For Ethyl (E)-2-(3-fluorophenyl)-5-(5,6,7,8-tetrahydro-5,5,8, 8-

t et ranet hyl - 2- napht hal enyl ) - 2- pent enoate (4t36 scale = 2.29 nA¥-9209241 d =
57% 1H NMR (300 MHz, CDCl[err]) [err] 7.17-7.24 (m 2 H 1 x 2-ArH and 1 X

5-ArH), 7.11 (t]=3,%Hg, 1, ArH), X790s) 3 Hy OTH4)2.09 (5;3 Hzaddmbhtyl), 20D, 6. 94

o6 ot 5s 20ty 63 silnadol R 1 70 7 6 yaman i o g Y )

ArH), 4.17 (q, (308 MHzCDCly) 5 158.34, ARE19,a42]88, 122. 83 118.36 4q, 71 =018 Biz,

ATARE T fé"gg“é'*_sﬁ“g-’gﬁ 5% LD ey 1819550, sl IR ache)
O orr] G o ] &1 ;%qqﬁ, L1400 16fs, Tbiyas oo (15 k0 150 (7
Mz, CDd [ err])8902865, 8000ahd 580<)-1; MB(I3ON) (/e 391 {MHIe), Bog (RF9, 389 (M= Ar C)
144, 77, 144. 63, 13 Tt o= 2-Ar &5 ‘
133. 44, 129. 25 %@;’ g i g&q§%2§+'(@5&¢@&{éfgej‘§§l %@’é‘rﬁﬁﬁoﬁf&
Jlerr]c,f = 3 HE, 5538y B) 5.421 Fomnd XT,&65:48; 1, 5:4R2Asolutiertof 214 14. 24
J[ f =2

é5.[ 12 ]3; 08, 34.236%?1‘22’:%@ gﬂ’ﬁ E’géhg&" %%ﬂ“%[’ @@m’)@é‘ﬁgqﬂf‘i? 51 838 oy -
IR (film 2960, ), tribu yl-@E)-propencl (448 g, Azpmmol) (Jung, M. E;;
1490, 1460, 1440, Lighe, 1.ASSTeHpBro BAte. 108K) 2318651 4ridbis35, 1070, 1045, 885,
?:%590822\ Eg? Et fﬁl@nyléﬁos(p%ﬁgp{ﬁa%iﬁglgdfcwg de (0.0§ 63, 0.08 mmol) in
(E) - 2- phenyl - 5-dimehylfermamide wiaschéated at 80 *€tfornl6tthadcotding to the

ht hal enyl ) - 2 : N i = 520 H NVR
.?280 Me}lz,eny ) [Rrr ggferrluségﬁgg En?_"%‘aﬂdM%ﬂeﬁ?‘l” gﬁéyzég‘l[—l;] 1
'H, .5-ArH), 1P 081987, 109,438 Purifiqation-hy golugwpchromatggraphy £25:1isilicas- Ar H) |
6.92-6,95. (1 Jgdl ciud¥ plocletdith wht-a0R, et acdtab de) gave 0995,

, , eLL - 2.66. = , :

8 Hz, 2 H Ar Q{S«QW@g’%‘]‘?‘?a‘i‘?ﬁglkﬁ‘ﬁngt?‘°me'&m'ﬁ)r F‘LT') ,lﬁll.%é@&( s,
H 2 x CH err])(300 MHz{€DCl3):5 7.35d, J3= 15 Heyl &1, ArCH=<CH) Z8¢:(d, [ )< 8.5z, 1. 21

' : c=0,
(51 00 145, 5o b ArED68ONCY £ $330 T8 Abk), €8 (o, L3, BY i, 181 iz, <O
127. 82, 127.205, 1393 &it, | 23576 Fix 1H, AccHeQH), 3.28 (s. 3 HOCH)2.06:298 (15,9

33.94, 31. 88, 31. AladAhafifyl), 20 1.95 &5 61T A dahdiisf)e TBEGUMER (300 MER:,(f 1 | M
2960,2925. cDCly) §159.19, 149.10, 132.98, 130.76, 129.28, 127.76, 112.94, 109.80, 64.19
- (OCH2), 55.15 (OCHy3), 41.89, 37.95, 36.84, and 29.09; IR (KBr) 3345 (OH),
2905, 2850, 1600, 1570, 1475, 1450, 1300, 1260, 1235, 1030, and 760 cm-1;
25 MS (DCI) mfe 299 (MH?*), 298 (M+), 281 (M-OH)*, 135 (C1gH15%). Anal.
Calcd for CyH2602: C, 80.50; H, 8.78. Found: C, 80.43; H, 8.87.
Hydrogenation of 3-[2-(1-adamantyl)-4-methoxyphenyl]-(2E)-propenol
(0.99 g, 3.30 mmol) was conducted at 60 psi in ethanol using catalytic
10% palladium on charcoal. After 48 h, the solution was filtered
30 through celite and concentrated in vacuo to give the crude product.
Purification by column chromatography (20:1 silica gel/crude product;
elution with methylene chloride) gave 3-[2-(1-adamantyl)-4-
methoxyphenyl]-propanol (0.74 g, 75%). H NMR (300 MHz, CDCl3) §
7.09(d,J=85Hz 1H, ArH), 687 (d,]=3Hz,1H, ArH), 6.69 (dd, =3,
35 8.5Hz, 1H, ArH), 3.73-3.77 (m, 5 H, OCH; and OCH3), 2.92-2.97 (m, 2 H,
ArCHpy), 2.04-2.09 (m, 9 H, adamantyl), 1.81-1.91 (m, 2 H, ArCH,CH)),
and 1.75-1.77 (s, 6 H, adamantyl); 13C NMR (300 MHz, CDCl3) § 157.43,

ol

Il



2860, "1715 (C=0O, 1495, 1460, 1445,1385, 1365, 1250, 1205, 1185, 1070, 1045,
1030, 825, 775, and 700 cnmferr]; M5 (DCl) mle 391 (WH +). For Ethyl
(E)-2-(3-trifluoronethyl phenyl)-5-[3-(1-adamantyl) - 4-

hydr oxyphenyl ] - 2- pentenoate (4v): scale = 6. 87 mmol, yield = 32%dg92A E: Z

i soners); [err]H NWR (300 M1z, CDCl[err]) 8 (E—|sorrer) 7 53 (d, J=8 Hz, 1

H 2-A 7.41 1 20
H 2 a:}g') v 1(4mo§ 132742199? 11@0@41@98 #[szégﬁ

. 5-ArH), 6.51 (d37§93:3§ 36.39,129.93, m.gm, m Br)3§55+< 3»2905, amaeo@ = 7 "
Hz, 2H, CJ err] QSy5s1450, 1290;&255 12357-1055110352 ahld 755 ehi-&r M9 (D@I)?aﬁ/e(%l J =7

g(zjénén'l[_'yl f\r O;%Sr‘w ?Pbk%ﬂ 92%%70@&1 9@@#@9‘&%9&6 (@}311 somer,

partially ob8cuGaled forfGagtizgOp: £ 79:96; Kk, 9.39. Fowndad)79.63; 3, 952.= 8 Hz, 1 H,
5-ArH), 6.26 (mOﬁdHtxoﬁ o‘i‘r ﬁZ-(l‘lA%n{a?t %eglﬂfygg ﬁ%l]«(ﬁovﬁpéfﬁ) 6&

CH
% :;H CH% :;H )Cllq[ﬁ Ff@"ﬂi/ﬂ“f W‘&ﬂ-ﬁatam telrapropyammoniym 7.  soner s)
[gg r]2 016632412 thﬁﬁafé&.lélﬁ tﬁé %‘;ﬁé@ﬁ%f%@rﬁﬁﬂgﬁgggld ag
1 1 er C =
2-ArC). 128. 63 I@gg‘ﬁﬁ()’l%‘?"fi" 13%6 336 é{’ [‘LY‘ = 2- ArQ),

126. 31, 125. 40, 1thma(ngrapbyr(§t]):d silica gelb‘kzx;ud}pmﬂ)x,ct 1ému“6ﬁ,ﬁiitm§:§ al?
(Cerr] CH err] a‘::éﬁ'i’lfhé:éﬂ@? ve chgeﬁi? S:]?

d I 0 37.05
(adamantyl Gp) GaH0R g4 lwmﬁ 4 Ni2,CDGls) 52 476pc1 H, GHO), 704
:csomerE) 34. 4)2 ((ﬂgﬁ-ﬂrl?mﬂ-ﬂ MFW690&£ L%mgirmzmmmsml ])CH2| .

m E-i soner
(Fi1m 5420 ( ) %ﬁg%ﬁ%&%qﬁéﬁﬁ E%EZWM %@Wj@é
CT-9092A 7685cni(&x3 H, adamantyl), 203 m%H,mdamanma,a(ﬂm??@B KM H) +, 135
(C[err]H[err]+) %tyﬁal cd for err]JHerr]Jerr]F[err]: C, 72.27; H,
6.67. Found: C . 70;"H, 7.01. 5 For Et hyl
(E)-2-(3-trifluoronethyl phenyl)-5-[4-(1-adamantyl)-3- |d=32% 1H NWR (300
hyd h '] - o1 1 I el d=32%
W, O Lot r]) e e O e A V) 741 (1, 958 b, 1
H 2-ArH), 7.33 (s, 1 H 2-ArH), 7.10-7.17 (m 2 H, C=CH and 2- ArH), 7.07
(d, J=8 Hz, 28 H, 5- AiAdsphgicB0of thi pliosplondte 212 - 16 Aqujvalénts)and

aldehyde 3 (1 equivalent) in anhydrous toluene (0.10-0.25 M) at room
temperature under argon was treated dropwise with a solution of
sodium ethoxide in ethanol (21 wt%, 1.1 - 1.5 equivalents). The
reaction mixture was stirred at room temperature to 70 °C for 4-14 h.
25 The mixture was then partitioned between diethyl ether and saturated
ammonium chloride solution, and the organic layer was washed
further with saturated sodium chloride solution, dried over
anhydrous magnesium sulfate, filtered, and concentrated. The crude
product was purified by column chromatography (40:1 ratio of silica
30 gel/crude product; elution with 2-3% ethyl acetate in hexanes).

For Ethyl (E)-2-(3-bromophenyl)-3-phenyl-propenoate (4a): scale
= 2.46 mmol, yield = 87% [3.5:1 ratio of (E)/(Z) isomers); 1TH NMR (300
MHz, CDCl3) 87.83 (s, 1 H, C=CH from (E)-isomer), 7.62(t, ] =2 Hz, 1 H,
35 2-ArH), 7.13-7.48 (m, 9 H, ArH and C=CH from (Z)-isomer), 4.25(q, | =7
Hz, 2 H, CO2CH»), 1.28 (t, ] = 7 Hz, 3 H, CO,CH2CH3 from (E)-isomer),
and 1.17 (t, ] = 7 Hz, 3 H, CO,CH,CHj3 from (Z)-isomer); 13C NMR (75



10 (d, J =2 Hz, 1 H 5-ArH), 4.83(5. 1 H O, 19 (q,J =7 Hz, 2 H,
Cderr]CHerr]), 2.63 (t, J =8 Hz, 2 H, ArCH[err]) 2.32 (g, 2 H,
ArCH[err]CH[err]) 2.08 (br s, 9 H adamantyl), 1.75 (s, 6 H adamantyl),

and 1.24 (t, J =7 Hz, 3 H, CQerr]CH[err]Clﬂaerr]) [err]C NVRT-9@924 1z,
CDCl[err]) 8 166.60 (C—O) 154. 40, 144. 98

139 241155 04 0 $eh 3 0h ol 15hop BT . 10 Binghal O 13

Hz, 2- Aa(_li) 12180085, 130.07,[159:45¢129.30, 128.5817128@6) 128.31, 123.12, 192,411 61.30, 61. 15

RSN e i iy v o AT
; -

1420, 1325, 1265, isdfer); IRAfilA) 1980512rd(ﬂ£¢), 1560 (1@%,)1450?13%9124541)210498 (M),

97 M, L3l s 88 i oo SR S ) e 7Bb S T C
(E) - 2- phenyl -5-[ 4- (1- adamant yl ) - 3- rret hoxyphenyl] 2- 25 pentenoate (4x):
7227755 (m 3 H %“2 1§91 BrosnOphply b 33 A7 sefralyaf SapsoT L] )

1 H 5-AH), 6 Bé&amehyl-d-naphthalenyl)propenwate (b): scale = 8}6$+z!1m91,mel§. Ar H)
6.54 (d, J90 Hee WU, l«cHeHﬁsdahmxeLty;smﬁ 11 NMRe@OD @RS r ), 3. 74

(o 3 h S et s o ety 724ﬂdt§fo—cﬁa€%%§m%3aféﬁ43éﬁ e 0
adamantyl ), andHg, PH Qt-ArH),ﬂ 13-7i28 (m, 8/ H,GAfH), 6]92-(de ) =120Hzet H,)3-AFH)r ] C NWVR

143,76, 130. 50, 1 T2 SHL I 5 AEY, é%%&gfz 2H, CO,CHy), 157 Cr

127. 29, 126. 36, 15261115(5&12@@7,1627&!? A Ha) 1. 2)(s¢ ©F3)x CHa)
(Fi oy 20082 Sepoge “ﬁlz?‘“%f% 45@“’” AL 1)
5250 3205 thod 14485 ', fﬁi@i“ﬁ‘?ﬂ& 0.68,43028,12085. 2941 | 15

gliE))CI )2 ?136 4'4f5| (128160, 128. 711,812664 12261, 6122(C02CH19,(M CH G p)y B4.32,
-2-(3-tri

met hoxyphenyl ] - ggé%iﬂegréoa g &n&q%r%'t&%}fzm%)rg{(ﬁ%) err] H
NVR (300 M. R SOy 1630, 1605, 1550, Mo 7, 146053965, 128&3 6,

8 Hz, 1 H A iz
S AH) . B zgr gr tﬁls ilﬁ 1@?0 1794b*, ax?dés% MQ(M)?—mgmﬂdUa (ﬁﬂ@:j, Iam)ﬂ

6.63 (dd,J = 3, 8Hz 1H 5ArH) 4.21 (q, 1—7Hz 2 H, qurr]CH[err]),
3.74 (s, 3 H OC_H[ ech}x) Ethyl (E)-2-(3-bromophenyl)_—3-_(5,6,7,8-tetrahydro-5 5,8,8-

tetramethyl-2-anthracenyl)-propenoate (4¢): scale = 5.0 mmol, yield =
64%; 1H NMR (300 MHz, CDCl3) 8 8.00 (s, 1 H, 3-ArH), 7.66 (s, 3 H, 3-

25 ArH and C=CH), 741-7.51 (m, 3 H, ArH), 7.15-7.21 (m, 2 H, ArH), 6.81
(dd, J=1,9Hz, 1H, ArH), 4.29 (q, ] =6 Hz, 2 H, CO2CH2), 1.75 (s, 4 H,
CHCHpy), and 1.27-1.41 (m, 15 H, 4 x CH3 and CO,CHCH3); 13C NMR
(75 MHz, CDCl3) 3 167.43 (C=0), 146.14, 145.06, 141.49, 138.27, 133.04, "
131.81, 131.56, 131.39, 131.05, 130.85, 130.52, 130.00, 128.96, 126.94, 125.64,

30 125.60, 124.76, 122.40, 61.32 (CO2CHy), 34.97 (CH2CH)), 34.72, 34.58, 32.47
and 32.44 (4 x CHj), and 14.32 (CO,CH2CH3); IR (film) 2960, 2930, 1710
(C=0), 1615, 1470, 1365, 1240, 1185, 1165, and 1150 cm1; MS (DCI) m/e
493/491 (MHT, 1:1).

35 For Ethyl (E)-2-(3-bromophenyl)-3-(4-
decyloxyphenyl)propenoate (4d): scale = 9.60 mmol, yield = 79%; 1H
NMR (300 MHz, CDCl3) § 7.77 (s, 1 H, C=CH), 7.36-7.48 (m, 2 H, 2-ArH),



2.97 (m 2 H ACHerr]), 2.35(m 2 H ArCHerr]CHerr]), 2.03 (br s, 3 H,
adamantyl), 1.91 (m 6 H, adamantyl), 1.72 (m 6 H adamantyl), and 1.26
(t, J =7 Hz, 3 H CJerr]CHerrJCHerr]); [err]C NWVR (75 MHz, CDCl[err])
[err] 166.54 10 (C=0O, 157.69, 149. 05, 144. 953$36. 04, 133. 06, 132TEMHo2rAl. 34,
130.40 (d, J[err]c,f —32 Hz 2-ArC), 128.41,126.46 (d, J[err]c,f = 4 Hz,

2-ArQ), 124.30 (7du.-)i 9;1,78%%3 { APf[i %&]@Z CHZ)
0 (2 AR B, I DL
R Spa s
an I—1|

r;g"s d‘;‘ng g ?ggnZ(l CRQ4) & 367.52 (C+=P){16012,TJ46:72) 138:59, 132. ma)sz 43133(2%,3“

n
(CI%;J 2-(3-trifl u%sgééig;y %E 53,@@4;122;;1% 3 “ﬁ%@g ![[Er o}p;anfat e]
(4z): scale = 4(Q 54, ¥ 8 rr err
g-iﬁ (s, 6172 gfﬂﬁt 29'254285_5 4716 (C=0),11606, 157(79156? 5o t470) 13653 1500, % ,I:\rH)
4. 25H%q J = (7 ﬂPdfzullla %PPMP@& @PH;%“%& ijim@ﬁ@ﬁzﬂ% 1.98

(br s, 9 H, ladalﬂiﬁﬂy,l])l)l 71 (s, 6 H, adamantyl), and 1.27 (t, J =7 Hz, 3
H, CQerr]CH[err]CH[err]) [err]C NVR (75 MHz, CDCl[err]) [err] 167 23

(C=0), 158.28, 141.14, 140, 80, 137,50, 133. 53, 132. 40, 131. 09 (d, Jerrle,f = 32
Hz, 2-ArC), 130.07, 1Xor i#hxh@)é?g(%bwm?ehet})d)-ﬁ- %bxséecy!omtbeny -

125. 56, 124, 38 wa&qa) scald 452 o Gieldi 4o} LEENMR €900 Wiz~ 271 1.
(adamantgll CH e § flgi; ' 7]q£§a(fl rha&ygglzsg%%\mﬁ Sﬂ"

CH err]), 28592 l(Hzl,ahH;JﬁyArm;IV,ZSe(h,d =1s1-m3 1043-ArH)F16:(dY C=le8 H2,1 HR
e abs (e PR eH érr B, T, 440, 890 (P8 T B A R AP0
Clerr]Herr] q el(diFE 4.28/(q,d =5 Hz3 I COICHIN 34 (4 fi=BHz1. 35
Ea[ |EZ| Ih?/nle t E} E|) S|2|2(H‘ Mc'lbm{i‘\é b?(r)uh)zﬁ et rrm.wm%‘tm
CT- 9092A yi A d-Wﬁﬁm ‘f‘g G(‘mﬂétﬁ %ggm)u%i H, H
ArH), 7.39 o CORCHyEH3 ahd3Bt x CH7), ahd 0.8850.871ni, % Hy2 xm),@om 08 (m
2 H ArH), 6.60 75 MHz CDCl3) § 167.46 (C=0), 150.34 (3-ArC4), 148.20 (3-ArC3), 141.00,

138.90, 132.89, 130.59, 130.24, 128.76, 128.31, 126.65, 125.64, 114.15, 112.29,

68.87 (ArOCH3), 68.46 (ArOCHy), 61.14 (CO2CHy), 31.92, 31.89, 29.63,

29.57, 29.54, 29.37, 29.34, 29.03, 28.94, 25.93, 25.83, 22.69, 22.67, 14.29, and

25 14.13; IR (KBr) 2955, 2920, 2850, 1705 (C=0), 1515, 1465, 1275, 1250, 1225,
1190, and 1140 cm1; MS (DCI) m/e 645/643 (MH+, 1:1).

For Ethyl (E)-2-(3-bromophenyl)-5-phenyl-2-pentenoate (4f):
scale = 7.91 mmol, yield = 48%; TH NMR (300 MHz, CDCl3) § 7.42 (dt,

30 =2,8Hz1H,2-ArH), 7.06-7.28 (m, 8 H, 3 x 2-ArH, 4 x 5-ArH, and
C=CH), 6.91 (dt, ] = 2, 8 Hz, 1 H, 5-ArH), 4.18 (q, ] = 7 Hz, 2 H, CO2CH>),
2.72(t, ] =8Hz, 2 H, ArCHj), 237 (q, ] =8 Hz, 2 H, ArCH2CHp), and 1.24 .
(t, ] =7 Hz, 3 H, CO,CH2CHj3); 13C NMR (75 MHz, CDCl3) § 166.44
(C=0), 14441, 140.54, 137.21, 133.54, 130.43, 129.40, 128.34, 126.20, 121.80,

35 60.93 (CO2CH)»), 34.81, 31.36, and 14.14 (CO2CH2CH3); IR (film) 3060,

3025, 2980, 2935, 2860, 1710 (C=0), 1560, 1475, 1455, 1365, 1260, 1250, 1185,
" 1070, 1045, 790, 750, and 700 cm-1; MS (DCI) m/e 359/361 (MH*, 1:1).



(dd, J’=2,8 Hz, 1 H 5-ArH), 6.47 (d, J =2 Hz, 1 H 5-ArH), 4.19 (q, J =
7 Hz, 2 H CJerr]CHerr]), 2.63 (m 2 H ArCHerr]), 2.31 (m 2 H,
ArCHerr]CHerr]), 2206 5 (m 9 H, adamantyl), 1.74 (s, 6 H, adanmantyl),
1.24 (t, J =7 Hz, 3 H CJerr]CHerr]CHerrdg, 0.99 (s, 9H ETHEIIA3),
‘and 0.25 (s, 6H, Si(CHerr])[err]); [err]C NVR (75 MHz, CDC[err]) 8 166.41
(C=O, 154.58, 144.81, 138. 73, 137. 46,

135. 97, 133. 39, 133. 05,128,. 39, . ,126. 47 - , f.=.4 o d-ArCy,
123 23’ (4. 3l err)c. (o R EEE A Bromophéntll i BUStrabyd P A i o 11)
40. 43 (adanant ytetrainethiyiP-2-naphthalepyile2rpentenoatd &g)i 3calés. H7 framehant yl
uaternary), 34 o t ol 8
(S (o) %) eyERER %F@F@f?ﬁ%@%? RN 2D TIE o0
-3.43 (Si (C3B) 27.26 (m, 4HL) Iy 29483 and(GeCH), 64 (s28 55 S-ArH), €.82-689 (m,
1415, 1325, 1265, B68.£49), 459Qq, Y HEQ B/ ctzi,uw@@ B, JL® G33AF0HS), 135
(C['err]H[err]+% Angj_. %%ﬁfm gfsrr gé%r g& ]Si; 7()..56; 15
H, 7.73. Found: 2 @d 2§Hz,2H, A 194, &HcS ﬁMF&T
%nahgsgszggnfomﬁwmnm anﬂ';@:@]—l@?ﬁgﬁuﬂ@aﬂdmeﬁs NMHz)IQOCH) S THF
. 1-0. - e n
di i sobutyl al um %ﬁ%ﬂ’gg*%ﬁn *ﬁ‘#?é?(gn@éﬂg% 139%%%?72*??5 g?é"\%g’g&géggéd and
the reacti ol i 30A% 6099 (€026, I5618,85 44413412, pE20]H4.01531.96,31-88n3162: ur .
The 1 6L on Wagn @ URRONCI CHIRY. T VIR, 008 BT ORMr20
Stirrod Tor 15 GRr oD CHCH e AdH ReAEh e Bss aperym GABFCEl By 1o
sol ution.. The | QyissBeOrdMIdit): a46317421 Found! 46%1745.i n t he aqueous phase had

di ssol ved. The organic | ayer was separated and washed with saturated sodi um
chl oride solution, dried over anhgdrous magnesi um sul fate, filtered, and

cozgegt r at ekb ]’:30 _ PuFor m&% Zggfbmﬂmpﬁyl‘)om ;e&%tﬂh‘aitm:iaphg I( 30:1
- 40: 1 ratio of58lg 84ér fi 1)-S4Hdxatietida }: Scalle L 819y
e M i LM a1 v
yield = 78% [ eC=OM))\VR2¢R40 (v} 2 H, QLATHE, 7116)7.29 (38 H, AH), M104dd, J 22, Ar H) ,
A et s S g it i (G g 30
50 20 H,COCH022A(d, ] = 1.5 Hz, 3 H, C=CCHj), 1.64 (br s, 4 H, CH,CHD),

1.27 (t, J'= 7 Hz, 3 H, CO,CH,CH3), and 1.23 (s, 12 H, 4 x CH3); 13C NMR

(75 MHz, CDCls) § 167.27 (C=0), 148.20, 146.20, 145.00, 139.00, 137.14,

133.32, 130.50, 129.36, 129.16, 126.64, 124.21, 123.32, 122.05, 61.01

(CO2CHp), 35.03, 34.88, 34.31, 34.20, 31.77, 31.69, 16.64 (C=CCH3), and

25 1433 (OCH2CH3); IR (film) 2960, 2930, 2860, 1705 (C=0), 1610, 1595, 1460,
1365, 1260, 1235, 1185, 1155, 1045, and 695 cm1; MS (DCI) m/e 481/483
(MH*, 1:1). |

For Ethyl (E)-2-(3-bromophenyl)-5-[4-(1-adamantyl)-3-

30 methoxyphenyl]-2-pentenocate (4i): scale = 9.79 mmol, yield = 55%; 1H
NMR (300 MHz, CDCl3) § 7.37-7.41 (m, 1 H, 2-ArH), 7.07-7.17 (m, 4 H, 3
x 2-ArH and C=CH), 6.85 (dt, ] = 2,8 Hz, 1 H, 5-ArH), 6.61(dd, ] =2, 8
Hz, 1H, 5-ArH), 6.54(d, ] =1Hz,1H, 5-ArH), 4.18(q, ] =7Hz, 2 H,
CO2CH)y), 3.75 (s, 3 H,OCHj), 2.68 (t, ] =8 Hz,2 H, ArCH>),2.35(q, ] =8

35 Hz, 2 H, ArCH,CHj), 2.05 (br s, 9 H, adamantyl), 1.74 (br s, 6 H,
adamantyl), and 1.22 (q, ] = 7 Hz, 3 H, CO,CHCHj3); 13C NMR (75 MHz,
CDCl3) 8 166.57 (C=0), 158.75, 144.70, 139.21, 137.29, 133.32, 132.48, -



8 140.81, 139. 83, 135.86, 131.50, 130.63, 130.31, 129.22,128.10,127.70,

127.18, 122.76, and 68.35 (CH err]OH); IR (film 3320 (OH), 3060, 3020, 1590,
1560, .1495, 1470, 1450, 1410, 1095, 1070, 1030, 1000, 920, 880, 790, 785,
and 700 cnierr]; M5 (DCl) mie 288/290 (M+, 1:41), 271/273 (M- -COMO092Al). 5
For (Z2)-2-(3-Bronophenyl)-3-(5,6,7,8-tetrahydro-5,5, 8, 8-

t et r amet hyl (2 ndB0MBa12941, %12&35;1%&!90!1218’6))120.25,6{!1&95 , 60.90H(@OpCHL),5¢l9d =
99% 1H NWVR 30 7.18-7. 28
(m 2 H 2- ArH) g%ﬁfié“? ﬁs@sﬁ Aqa“ég ZJH:H%QWRl H 3- 10
ArH), 6.83 (dd (film) 290%; 2850,11715 (GeQ), 1410512 1205,1185;|an¢:‘l@4\9 crrL;AdS( dd, J

=1.5,7 Hz, (ﬁ&mm/kgzh/sjsmp{-lbrlg 4 H .CHerr]CHerr]), 1.20 (s, 6 H,
2xCH[err] and098 S, 2 x CH'err]); IR (film 3000-3300 (br, OH),

2950, 2920, 2880, 1555, 1500 1470 1460, 1415, 1360, 1350, 1035, 915, 820, and 700
cnferr]; M5 (DCl) nt Qo%%hyD(E)émbﬂomb h&Ew-BHS-(Wdamﬁtylm-l) 15 For

Z)-2-(3-B
(2.2 (. "2 iRy agd b e 10 il 7% 0 -
[err]H NMR (300 rasip of lfq;nex]s) HNMR (3021 Mi]z, CDCR) Sﬁe-xspmpr)ama; (dd,
;ng92(7) 4g_(m 4]!41@!1&,11-1123AZH ielvzi(ﬁ gﬁ&ﬁ&%g AfH) eﬁdﬂ ArH
Gyerr]oet?]), %ﬂ@"l %kzl‘&éﬁa(‘a& ‘iahr 85z, 1, §575 Mz,
(132(():1 ggrrl]gg3 [zgrrl](d,maasz-xz ﬂH45-6¢(hH),552(brs,1H OH), 4.25(q, ] -7Hz 2H, . 0
125,89, 125. 02, 150D 2RI T Arti), 9?1%%9 f@%@?{ﬁ}%&f 2o
34.58, 34.53, amndasmntyl) k8% (4H; adamantyl), ued)1.30467 < Bz
2060, 2925, 2660, LIORCH ggu o¥ @isoti) 736 bt T8/ 2 hitY7 A5Eh) 1 e - ASE 4% (MH+,
(Z)-2-(3-br i%ro RH%*)I ﬁfkf)déb?l(éo&pﬁﬁ?ﬂ)&ﬁﬂw&m (dddy=2.&Herel H,7. 40
ml 2y16\e:_51 = 7€5WArH¢,r659J(d)|WB8H¥)1 H5-AER,4.26 (mh,)1 HeC=CHD, 852 (b, BH, (M
r I
6.61-6. 67 (m 3%@@Aﬁgﬁdgéﬁé§2cﬁzgg7%gﬁ‘ iﬁf@i@zbilﬁ&
CH err]OH), 3.88 H;adamantyl), 1.814s, 6Hoadamantyl), and7i34 (h] »t7dtiz, 3H; 7 Hz, 2
H, Ar OCH2CH2), CH]‘;) lfcmdg %@)}é %l 1 95
Pole) B rr](é%}rgg‘ Zssomez), lé;(ﬁi@ Féror 3@%6?)81@534@. 53.16,
(1/310 09622)1283i18321585 , 141(35;240. 1221%9913&42@33363 163. 16%&2855 n8bi4, 180.56]
:
(), 51 50 g oot b o gk o1 b b 2 &
116.83, 61.32 (CO2CH3 from E-isomer), 61.23 (CO2CH3 from Z-isomer),
40.54 (adamantyl CH?), 37.17 (adamantyl CHj), 36.67 (adamantyl
25 quaternary), 34.93, 34.49 (CH>), 32.20, 32.03 (CH2), 29.13 (adamantyl CH),
15.23 (CO2CH2CH3 from Z-isomer), and 14.29 (CO2CH>CHj3 from E-
isomer); IR (film) 3440 (OH), 2905, 2850, 1700 (C=0), 1270, 1250, 1210,
1195, and 760 cm-1; MS (DCI) mfe 509/511 (1:1, MH+); Exact mass
spectrum (FAB) Calcd for Co9H33BrO3 (MH*): 531.1511. Found:
30 531.1492.

_ For Ethyl (E)-2-(3-bromophenyl)-3-(3,4-bispentyloxyphenyl)-
propenoate (4k): scale = 5.39 mmol, yield = 36%; 'H NMR (300 MHz,
CDCl3) 8 7.75 (s, 1 H, C=CH), 7.40-7.47 (m, 2 H, 2-ArH), 7.25 (t, [=8 Hz, 1

35 H,2-ArH),7.16(dt, ] =2,8Hz,1 H,2-ArH), 6.77(dd, ] =2,8 Hz, 1 H, 3-
ArH), 6.70 (d, ] =8 Hz, 1 H, 3-ArH), 6.40 (d, | = 2 Hz, 1 H, 3-ArH), 423 (q,
J=7Hz,2 H,COCHj), 3.94 (t, ] = 6.5 Hz, 2 H, ArOCH3), 3.48 (t, ] = 6.5



51 ' CT-9092A 1590, 1555, 1510, 1475, 1400, 1395, 1375, 1300,
1250, 1175, 1090, 1060, 1050, 1030, 995, 975, 880, 830, 790, 775, and 720
cnerr]; M5 (DCl) me 444/ 446 (MH+, 1:1). 5 For
(Z)-2-(3-Bronmophenyl) - 3- (3, 4- bi sdecyl oxyphenyp) - 2- pr openol (56&-1-_ gfhe =
0.84 mol, yield = 87% [err]H NVR (300 Mz, CDCI[err]) [err] 7.39- 743

(m 2 H 2- Ar H) HZ, 215; Kré@ﬁ 1?2JI'82?( z'ig )J] ]243

A 6.59 (dd, Ar il—(?;gt“k d J =
2”:)2 1 H, gArmﬁsgfﬁrl@l%an e CHp), 5@][‘{7%35‘1,7 Hz, (2H 10
ArC[err]%[errnosz),anamaom(n\zefﬂi2%5 th75 (quint,J

;\rz:[le_E r %{ erA; %)1 4817\?@1 @%j@b@k‘ 14?825’@1&?% 35 | 7 H{%&éﬂ'o 83-0. 89

(m 6 H 2 x5cH]130 28.85,(126.68)-125.65)122.56, rl]lazn;em]ssls&su (3-Arc4),

148.27 (3-ArC3

128. 52, (127. r78 )1 “Hstz%égg @9‘332’8?&58?‘?%&’ 38742864, 2811,280L, 5

29. 65, 29. 60, 29. P W%,gedzsogd&@mzemm,mo | R (KBr)
3100- 3400 (br, P10 (C20%,1895,0598 45601515, 1470, 1480513507 93802 3330, 3270, 11%49

crter ) 5 (DO hodtaiCu0todg oo, bod)anar Bt ot Wi i gson.

yield = 95040 eMHt,WR. (300 MHz, CDO[err]) [err] 7.39 (dt, J=2,8 Hz, 1 H,
2-ArH), 7.08-7.29 (m 7 H, 3x2ArHand4x5ArH) 698(dt J = 2,8 Hz,
1H 5AH, 577 (t,_J = 7.5 2 H_ CHerr]OH,
2.67 (t, J=7.5 Hz, 2Fpr EMW%WMOE%%YMG yl)s’:-ﬂ-d oxyphenyl)-

Ar CH CH i
A Esr; ]40 Euelr ' g}og lcam)%e( 51%@%1&%13% 121 thixture of E:Z

128. 78, 128. 37, 1%@12#%%?@%‘%5%@@&%% 7.58dsF = %nd
30.26; IR (151 nHz3%, ZZarH)(FH4-750m, FHO2-XGED, 2390d 560 HZ,990, 22681), -

e T R e g o

(2) - 2- ( 3- Br onophtZayi H. COREFR),3.95 (tel morkia,HH; AYQL 2 from minor isomer),

t1 at rN f'\i/geE %B wammq@mz) 221 ), 1(6891.75 Hi:@)él—lﬂ@i 1&20“- 58; g;%
r =

(t, J = 2 He, (‘H%?r a"? Si'aﬂd (‘Hﬁ ﬁ’b]ﬂ*d

| 20 NMR (75MHz CDCl3) §167.41 (C=0), 160.16 (3-ArC%), 141.04, 137 23

133.52, 132.32 (3-ArC), 130.75, 129.02, 128.39, 127.02 (q, B¢ = 4 Hz, 2-
ArC), 126.33, 124.35 (q, J3. ¢ = 4 Hz, 2-ArC), 114.33 (3-ArC), 68.03
(CO2CHy), 61.20 (ArOCHD), 31.87, 29.52, 29.32, 29.08, 25.94, 22.66, 14.23,
and 14.10; IR (KBr) 2925, 2855, 1710 (C=0), 1600, 1510, 1325, 1310, 1250,

25 1165, and 1130 ecm'}; MS (DCI) m/e 477 (MH™).

For Ethyl (E)-2-(3-trifluoromethylphenyl)-3-(3-decyloxyphenyl)-
propenoate (4m): scale = 5.4 mmol, yield = 50%; 1H NMR (300 MHz,
CDCl3) 87.85(s, 1 H,C=CH), 7.57 (d, ] =8 Hz, 1 H, 2-ArH), 7.52 (s, 1 H, 2-

30 ArH), 747 (t,]=8Hz,1H,2-ArH),7.38 (d, ] =8 Hz, 1 H, 2-ArH), 7.08 (t,
=8 Hz, 1 H, 3-ArH), 6.75 (dt, ] =2, 8 Hz, 1 H, 3-ArH), 6.65(d, ] =8 Hz, 1
H, 3-ArH), 6.42 (t, ] = 2 Hz, 1 H, 3-ArH), 4.26 (q, ] = 7 Hz, 2 H, COCHj),
3.53 (t, ] =7 Hz, 2 H, ArOCHp), 1.55-1.63 (m, 2 H, ArOCH,CHy), 1.22-1.30

. (m, 17 H, 7 x CH2 and CO2CH2CHj3), and 0.87 (t, ] =7 Hz, 3 H, CH3); 13C

35 NMR (75 MHz, CDCl3) § 167.07 (C=0), 158.76 (3-ArC3), 141.30, 136.99,
135.16, 133.47, 131.20, 129.32, 129.04, 126.99 (q, 3. ¢ = 4 Hz, 2-ArC), 124.44
(q, e =4 Hz, 2-ArC), 12343, 117.01, 114.84, 67.65 (CO2CHp), 61.41



35 H 5-ArH), 6.95 (dt, J =1, 8 Hz, 1 H 5-ArH), 6.86 (dd, J =2, 8 Hz, 1
H 5 ArH), 580 (m 1 H, C:CH) 426(m 2 H CHerr]OH), 2.61 (t, J =7
Hz, 2.H ArCH2), 228(q J=7Hz, 2 H ACHerr]CHerr]), 1.44 (m 1 H,
OH), 1.25 (s, 6 H, CH39092A 2 x CH err{r-9092d 1. 24
(s; 6 H, 2xCH[err]) [err] NVR (CDCl[err]) [err] 144.66, 142. 44,

140. 63, 139. 53, 1AHOCH 02931, 229,98 642 48 121, 41438 H7. 12575,

122. 34, 107. 61, 62,8 318;’1 3 (CH3),
31.88, and 30. ?@ ? 3 ' 1735 (89‘939137%9%‘%953 1%'2%43@5?1553)

1360, 1070, 790n/k6(47&’r@ﬂ=lr*) IVB(FAB) me 426/ 428 (M#, 1:1). Anal. Cal cd
for JerrJHerr]BrO C, 70.25; H, 731 Found: - C, 70 15 H 7.20. For

(22), (4E) - 2- ( 3- Bronophen 5-(5,6 8-tetrahydro-5,
tetranet hyl 52- napht eﬁtiwi (&)—b(srmﬂuometlwaﬂ)en)d):&(}decgloxyphnnyl)- 10

yield = 93% [ wb&hﬁ@@ﬁ@%&&smﬁcﬁrm d & 729%% oxern%x

2 x5 Ay 716G Homes. ] M%q%ﬂ@zim%s@% 3 G=cH), élé}z Ar“a”"
C=CH), 6.45 (br(mi4H 2-ArH);16,8046.95 (162 H], 3-ArHj, (Mﬂ%mlf:H}-&-ArH)H
Gierr] Si%er?] @”9#%@%9@"&9% ?%é&-&é (“75 Vhe,
coal [err]) perr¢02<§blz¢9rb9 Bomezs), 3.75- 18R (m2 zfor both
5391263}12;7834?5)’12524 gﬁ élﬁ?glﬁgr%ﬁ %%M 1617&;4562(7 LLO 333?4)

b . 2960,B68 9%&&%@3 bofhdsomers) a{'&lﬂla or
21132??4411(2)1?|\/+1+OSE 1&@&@1) 2523{;?4255(@5 760c_>|) 702 and 680 cnferr]; M5 (DCl) 20 nle

- or
(2)-2-(3- Brormphenyl dE.tL 1- adamantyl ) - 3- rret hoxy gheni/me}pentenol (51):
T

icgge7_3g 21 nmjiilH\ tRyPoéla a-a&t}%m:pmggmm 4£0); -pﬁ[-e”@] t,
m dime y -2 ylphenyl ( ;nﬁl =
g Zf H)1 g 6:2% (Acr:}ﬂkgldré %’ %ﬁn&xwe W@@eswg% 5 77

(t, J=8 Hz, 1 I7.830s HH, G=CH) Zi31-7:60 (h¥, 4 1, HArE) 687569¢)(m,2 H53-(A&H)3 H,
2?3.&?;:1%0426?@ (5 15 29 e 23 SARH L B 3)*6%;%% 1A, CLHCEoAN, 4
adamant yl ) 2013 Oatm,m&in CHeQ(CH))) 4.5% (d, )] <165 Hz, 2H0ASOCHfrem  139. 67,
136. 21, 131. 49, Inthokisdmer)P4.4744; 265 Hz>2 H ArGCHY Y, 4.194.3F tm32 1,1 12- 00,
CO2CH3), 1.96-2.08 (m, 4 H, C=CHCH,CH>), 1.51-1.76 (m, 9 H, 3 x CHs),
1.00-1.27 (m, 3 H, CO,CH2CH3); 13C NMR (75 MHz, CDCl3) 8 167.41
(C=0), 159.91 (3-ArC%), 141.59, 141.01, 137.22, 133.53, 133.16, 132.30,
25 131.85,130.76, 130.03, 129.68, 129.03, 128.57, 127.04 (q, P = 4 Hz, 2-ArC),
126.45, 124.40 (q, JB. ¢ = 4 Hz, 2-ArC), 123.70, 119.13, 118.96 (3-ArC),
114.68, 114.56 (3-ArC), 64.88 (ArOCHy), 61.50, 61.21 (CO2CH3), 39.48,
29.71, 26.23, 25.67, 17.67, 16.64, 14.23 (CO2CH2CH3), and 13.93; IR (film)
2980, 2930, 1710 (C=0), 1600, 1510, 1445, 1380, 1310, 1250, 1210, 1165, and
30 1130 cm1; MS (DCI) m/fe 473 (MH*).

For Ethyl (E)-2-(3-trifluoromethylphenyl)-3-(3,4-
bisdecyloxyphenyl)-propenoate (4p): scale = 3.58 mmol, yield = 69%; 1H '
NMR (300 MHz, CDCl3) § 7.80 (s, 1 H, C=CH), 7.40-7.59 (m, 4 H, 2-ArH),

35 6.75(dd,]=2,8Hz,1H,3-ArH), 6.69(d,]=8Hz,1H, 3-ArH), 6.31(d, ] =
2Hz,1H, 3-ArH),4.23(q, ] =7Hz,2H, COCH3),393(t,J=7Hz,2H,
ArOCHpy), 3.39 (t, ] =7 Hz, 2 H, ArOCH}), 1.71-1.80 (m, 2 H, CH,CH0),



67.85 (CH err] OH), 54.92 (OCH3), 40.64,37. 14, 36. 66, 35. 48, 30. 33, and 29. 10;
IR (film 3355 (br, OH), 2900, 2850, 1560, 1450, 1410, and 1245 cnierr]; NS
(DCl) me 483/481 (MH+, 1:1), 465/463 (M++ - H20, 1:1). 35 For

(2) - 2-(3-Bronophenyl ) - 5- [ 3- (1- adamant yl) - 4- ygdr oxyphenyl ] - Z-Qqngm (5)):
scale = 2.6 mol, yield = 95%(3 1, Z E); [err]H NVR (300

CT- 9092A Mz, r 7.17 2

H .2-ArH), 6.99 leéqu?‘%ﬁr hga@ﬂ rmiﬂﬁfc 5 09§ Ems, 1
H AroH), 4.26 (m26 20t CH3) 3¢|;NMB(P15 PCh) ds (g,
;d;m;nrzl )2 I(4E mms‘;@saxa 8, (91.39) 187.85183166y 129.153198.33, 136(89. (4 s {Ja c 91
odamenty1) 1 (5 =38 HE ey 3k Se st o ) fé@?%%@ﬁzbw?

ArCH err]), Sand(CHEO),61,19XCOTHY), 3191129 57,2935, 29. w[zsrasns%,:qsm (75 |sz
Coct[err]) Ler o 453alds d8aIcHSY, ShaFh 1R ey F28 26585174, 1865, 481333 05

132. 64, 131. 45,
129. 82. 129. 60, 1!2‘50334%02138% 1329, 1330,11270,1250,H1657113951095, 1675, 3845,20d 60, 10

122. 37, 116. 83, 1260 erh-§5MSIDEY) Hife 639 (MHH0. 45, 37. 08, 36. 60, 35. 31, 35. 08,
31. 04, 30.78,29.05, and 25.61; IR (KBr) 3520 (OH), 3345 (br, OH), 2900,
2850, 1450, 1420, 1240, 1100, 995, and 785 cnierr]; MS (DCl) mle 466/ 468 (M,

1: 1), 241, 185 (  er r Fof Ethyl{E)-2ABetrifluvozonetliylph@iyld-31 (5,657 B tBtrahydrd- C,

69.38; H, 6.68.

T S M B
m

2 H 2-AH) 7. ooﬁ(ﬁimct:H-LCFBS 824 (5114, Ay 1

6. 60 (dd J = 2 T H) 6. 42
(a3 = b, Bﬁtﬂémﬁ &y, eafﬁ?sﬁi*a‘fra* 7857860 B AFE ) o
(t, J[ ] )515—|z A), 758-7.66(6GH ) AxH), mmet(m,sri,mﬁ),lazzs @dyi] =2, 9 Hz,
ArCCH err]) 1.7 H 3
Noarap) 1 AHART "‘3"3‘1{# =7 833 @O?Wé b AT, r«?%’g
CHerr]): [err]@ﬂarbhq A)ddéi Eel GH, B), 1.36 (brs, 12H,4x CHs,
igg- j%, igg gg iﬁé é’r&ligi (5%%7§H 2@% 3); 13C NMR (75 MHg CDCli ).
S S r
130,43, 128 50, 146 (28 8 1iga 00 2 s sk 0 R
20 133.74,131.79, 131.54, 131.34, 130.82, 130.41, 128.92, 128.31, 127.24, 126 96,
126.84, 125.62, 125.43, 125.27, 124.74, 124.51, 121.65, 61.38 (CO2CH3), 34.91,
34.83, 34.70, 34.56, 32.41 (4 x CHy), and 14.26 (CO2CH2CHg); IR (KBr)
2960, 2930, 2860, 1710 (C=0, A), 1680 (C=0, B), 1470, 1320, 1310, 1240, and
1165 cm-1; MS (DCI) m/e 481 (MH*, A) and 267 (MH*, B).

For Ethyl (E)-2-(3-trifluoromethylphenyl)-5-(5,6,7 8-tetrahydro-
5,5,8,8-tetramethyl-2-naphthalenyl)-2-pentenoate (4r): scale = 4.09
mmol, yield = 56%; 1H NMR (300 MHz, CDCl3) §7.51 (brd, ] =8 Hz, 1
H, 2-ArH), 7.37 (t, ] =8 Hz, 1 H, 2-ArH), 7.30 (br s, 1 H, 2-ArH), 7.17 (d, ]
30 =8Hz 1H,2-ArH),7.16(t,J=8Hz,1H,C=CH),7.03(d, ] =8 Hz, 5

ArH), 6.98 (d, ] =2 Hz, 1H, 5-ArH), 6.81(dd, ] =2,8 Hz, 1H, 5-ArH), 4.18
(q,] =7 Hz, 2 H, CO,CH>), 2.68 (t, ] =8 Hz, 2 H, ArCHDp), 2.32 (q, ] = 8 Hz,
2 H, ArCH2CHp), 1.64 (br s, 4 H, CH2CH?2), 1.25 (s, 6 H, 2 x CH3), 1.24 (t, ]
=7 Hz, 3 H, CO2CH2CH3), and 1.21 (s, 6 H, 2 x CH3); 13C NMR (75 MHz,
35 CDCl3) 8 166.47 (C=0), 145.13, 144.80, 142.77, 137.37, 136.00, 133.22,
133.07, 130.26 (q, J2.f = 32 Hz, 2-ArC), 128.32, 126.65, 126.50 (q, J3s = 4
Hz, 2-ArC), 125.65, 124.16 (q, ]3¢ = 4 Hz, 2-ArC), 61.01 (CO2CH?>), 35.10,



22.46, 22.40, 14.08 and 14.04; IR (film 3355 (OH), 3265 (OH), 2955, 2930,
2870, 2855, 1515, 1465, 1430, 1270, 1235, 1170, 1140, 1085, 1070, 1035, 985, 800, and

785 cnferr];

7.51-7.54 (m mmﬂaﬂswg 31986/ 31.27(31.57 ahid 131/9r(db

2 H 3-ArH),

L35 g i 1 = 40 Ty b, o k180 5

M5 (DCl) me 461/463 (M+, 1:1), 443/445 (M+ - OH). 30 For
(2)-2-(3-Trifluoronethyl phenyl)-3-(4-decyl ox4fphenyl ) -2- propeQT-9QRA :
scale = 7.4 mol, yield = 80% [err]H NVR-(300 MHz, CDCl[err]) [err]

6.

IR (flmy) 3. 8 Hz,

=1, 6

2 H ArOCH err]1390¢1165,, 1130 2095, 1075, 1945) 810}, and 700Githd; MS (DOD3H/e459 J = 6
Hz, 3 H, C|—|[errd§)n_[5 3C NI\/R (75 Mz, CDCl[err]) [err] 158.40 (3-ArC4),

139. 86, 137. 59

129. 20, 128.

29. 30, 29. 19, 25.
2940, 2920, 28
5 1160 cnfer r=]=587ds HENMR(BOQMHZ QOQl3) 37A7(Hi= 8 HE D H, B-eArH),709
(2)-2-(3-Trifl

scale = 2.7 "o y| e dl F—ﬁggf& ﬁwc&%‘)@%h}%& err g’rr

7.52-7.54 (8,

Jlerr]c, f —4Hz 2-ForQithyl (B)-244-fRrofo  6778-9eir &g,g ,58429 36,
{ﬂé“ﬁg&f)%%? °13

Y\.‘ﬂi‘go and

Hz, 1 H 3-ArH?2 ARH
6.54 (d, J8r|I:||)z iﬂH Mtbr.ﬁ;@!ﬂ)

5 Hz, 2 H, CH[er

CT-9092A 130.42 (3-ArQ),
, 127. 99 125. 60 (g, J[err]c,f 4 Hz, 2- ArC) 124.16. (q,

5%%%391&?%8*%%?01

MZ%%%.

H ArOCH err] CI-@BCM))&I&MMIQMZMIH —72461&}[291%@),144175 e, (t,

Hz, 3 H,

-139. 90, 139.

J[err]c,f

CH3) ;

_ 9;&%@ s 7 At B Sl B e

1 =013z, A0 60.86 (CD26H)), 35 LA597, 38673414, 33.95,

121. 78, 114. 48, 131489231@6 1% #id BL2BE0

14.11; IR (fil
1325, 1265, 116

Herr]O.
pr openol

20 Fdi1857] 16D, 1695[r1070,.1045)840, 825, ered 765 (1) MB:(CTIut /0wy | ) - 2-

(5n):
20

30

6@(&]2 mlz,é’-%AgCHz) B2(q, ] 3 8Hz, 10

¥ ﬁ?&‘@;@% o,

J

o @ﬁ%ﬁﬁﬁéﬁ%ﬁ@fﬂ

@ﬁﬁl"'f’ =57 mol, yield = 99% ca. 5:3 mxture of Z E

For Ethyl (E)-2-(3-fluorophenyl)-5-(5,6,7,8-tetrahydro-5,5,8,8
tetramethyl-2-naphthalenyl)-2-pentenoate (4t): scale = 2.29 mmol, yield
= 57%; TH NMR (300 MHz, CDCl3) 5 7.17-7.24 (m, 2 H, 1 x 2-ArH and 1 x
5-ArH), 7.1 (t, ] = 8 Hz, 1 H, C=CH), 6.98 (d, ] =2 Hz, 1 H, 5-ArH), 6.94
(apparent tt, | = 2, 8 Hz, 1 H, 2-ArH), 6.82 (dd, ] =2, 8 Hz, 1 H, 5-ArH),
6.67 (dt, ] =2,8 Hz, 1 H, 2-ArH), 6.58 (apparent dt, =2, 8 Hz, 1 H, 2-
ArH), 4.17 (q, ] =7 Hz, 2 H, CO2CH?Y), 2.68 (t, ] = 8 Hz, 2 H, ArCH}>), 2.33
(q, ] =8Hz,2 H, ArCH,CH>), 1.64 (br s, 4 H, CH,CH?), 1.25 (s, 6 H, 2 x
CHj), 1.24 (t, ] = 7 Hz, 3 H, CO2CH2CH3), and 1.21 (s, 6 H, 2 x CH3); 13C
NMR (75 MHz, CDCl3) § 166.65 (C=0), 162.30 (d, J1¢ ¢ = 246 Hz, 2-ArC),
144.77, 144.63, 142.73, 137.49, 137.36 (d, 3 ¢ = 8 Hz, 2-ArC), 133 44,129.25
(d, Bcg = 9 Hz, 2-ArC), 126,56, 125.72, 125.35 (d, J4c¢ = 3 Hz, 2-ArC),
116.64 (J2.¢ = 22 Hz, 2-ArC), 114.24 (J2. ¢ = 22 Hz, 2-ArC), 60.92 (CO,CH>),

- 35.12, 35.08, 34.64, 34.14, 33.96, 31.87, 31.80, 31.55, and 14.23

(CO2CH2CH3); IR (film) 2960, 2930, 2860, 1715 (C=0), 1640, 1610, 1585,
1490, 1460, 1440, 1410, 1385, 1365, 1260, 1230, 1190, 1175, 1135, 1070, 1045
885, 825, and 790 cm-1; MS (DCI) m/e 409 (MH*).

7



I somers. A solution of the crude m xture (2.46 g, 5.5 muol) in pyridine (23
m.) at roomtenperature was treated with acetic 25 anhydride (0.73 g, 7.2
mol ) and 4, 4-di nmet hyl am nopyridine (10 ng). The solution was stirred for
1.5 h, and was then diluted with diethyl etlygr and poured int@Taeparatory
funnel containing 1 N HCO solution. The |ayers were agitated and separated,
and the organic |ayer was washed with saturated sodi um chl oride sol ution,
dried over 30 anhydrous na?élem um sul fate, and _concentrated in vacuo to

yield 2.6 g of a yeliosEthyl (ER2phenylde- (5,678 tetrahyszo5.5,8 Bitetramethpl-2mn
chr onat ogr aphy x(a’i:ﬂltﬂlafeﬁgl)oz %Enfén'ob?@ b $cald uet%mﬁﬂﬁacyael&wssmmw th 5%to

10% et hyl acet %ﬁkﬁ/g é&mg%&{?ﬁv@e? 46t agget

conmpound as a

7.48 (m 2 B8, Z—IASWHWZB&(EI&QHZ)IH E=CH))6!99,(d/] £2 Hzjt1, H,JS-A{H)B Hz, 1 H,

ST (%9%*93‘5%2%%@%%&1 ~F %‘%ZWE*MZ’ g P-4, )
H, 55’ COCH), 2664 =4 Hz2 BrArCHz) AH, 2 H
ArCCH err]), 2. RFCHECH% I@Hrl".'l-{ 27)81.25!(5, B‘H 2Jx ),*‘1224(3.: ﬂ=

Co e 10U e kb bad s Ao Ao 5 1
ArC), 139. 20, 132DEL3)BI67AB, (CHD)) 144159 1&3.92,%2258 137773) 135. 2232957( a,
116 7b 111, 62, ot 185,26 53512578, 8896 C0RCHI oBlTY Sa 0, 545 415,57 0 o)
18.54, and 14.'133.94,3188; 3h$1,3145, and 14.25 {GOCH0H3); IR (film) 2960, 2925,
(V). A sol ut i ootV pae-Chp Rasy SASU; 1145, 1365 063, 1050, 1208, MBS MM o))
was treated w tﬂﬁg ﬂé% 1’@?959)%5\ M(?ﬁ;ﬁ‘lggﬁ w}&l ) and was si irred
at reflux fi& 2 h. The solution was allowed to cool to roomtenperature and
Added To the aqueous é@@r"%ﬁﬁ%%%h‘?g@ﬁ%ﬂ%efééﬁ‘#*#éﬂm‘%l cthy
et her. The or gamydroxypbenyll2-pentenoatecddy):vacated 67omanal; yield =1R2% h:1h wat er
S 5L L o MR o M S B S a1
Purification byl ﬁalznﬁ#li#] gr&r(}@zé’zf@ﬂ‘izi grl-?),?l?(m,
20 C=CH and2-ArH),689 (d,]=2Hz, 1H, 5-ArH), 6.72 (dd,]—2,8Hz, 1
H, 5-ArH), 6.51 (d, ] = 8 Hz, 1 H, 5-ArH), 4.87 (s, 1 H,OH), 4.20 (q, ] = 7
Hz, 2H, CO.CH3), 2.66 (t, ] =7 Hz, 2 H, ArCH)), 2.31(q,J=7Hz, 2 H,
ArCH>CHp), 2.07 (m, 9 H, adamantyl), 1.76 (s, 6 H, adamantyl), and 1.25
(t, ] =7 Hz, 3 H, CO,CH2CH3); (Z)-isomer, partially obscured: 7.03 (d, |
25 =2Hz 1H,5-ArH), 6.57 (d, ] = 8 Hz, 1 H, 5-ArH), 6.26 (m, 1 H, 5-ArH),
4.88 (s, 1 H, OH), 4.27 (q, ] = 7 Hz, 2H, CO,CH»), 2.76 (m, 4 H,
ArCH>CHp), and 1.29 (t, ] = 7 Hz, 3 H, CO,CH2CHj3); 13C NMR (75 MHz,
CDCl3) 3 (E- and Z-isomers) & 166.64 (C=0), 152.88, 152.81, 145.32, 142.09,
138.93, 136.23, 135.99, 133.20, 133.12, 132.80, 132.34, 130.80, 130.26 (d, ]2c,f
30 =32Hz, 2-ArC), 128.63, 128.34, 127.24, 127.18, 126.49 (d, Pc,f =4Hz, 2-
ArQC), 126.31, 125,90, 124.19 (d, ]3,;,): = 4 Hz, 2-ArC), 116.74, 61.13 (CO2CH2
from E-isomer), 61.05 (CO2CH2 from Z-isomer), 40.54 (adamantyl CH>
from Z-isomer), 40.49 (adamantyl CH3 from E-isomer), 37.05
(adamantyl CHj), 36.59 (adamanty! quaternary), 34.84 (CH2 from Z-
35 isomer), 34.42 (CH; from E-isomer), 32.13 (CHj from Z-isomer), 31.91
(CH3 from E-isomer), 29.01 (adamantyl CH), and 14.19 (CO.CH>CH3);
IR (film) 3450 (OH), 2905, 2850, 1695 (C=0), 1325, 1255, 1210, 1180, and




gel /crude product; elution with 5%to 10% et hyl acetate in hexanes)
afforded 0.87 g (92% of the product (5n) as a dear, colorless oil: 1H 20
NVR (300 MHz, CDCl[err]) 8 7.45-7.51 (m 2 H 2-ArH), 7.31-7.40 (m 2 H, 2-
ArH), 7.09 (dt, J =2,8 Hz, 1 H 3-ArH), 6.4 (br s, 1 H C=Cdt-96980 (d, J
—BHz 1H 3-ArH), 6.67 (dd,J =2, 8 Hz, 1 H, 3-ArH), 656(tJ—8Hz,

1H 3-ArH), 4. 360 EReh; Mﬁﬂcnﬁn 99M#) Nik (ﬁa +(izsJ = 7 Hz, 2
e e et R G P 214 o (o

CDdl [err]) [err72.I67H)3.003- ArC), 139. 66, 132 42,

130. 19, 128. 83, 128. 59, 125.52 (q, J[err]c.f = 4 Hz, 2-ArC), 124.98,124. 49,
123.95 (g, J[err]c,f = 4 Hz, 2-ArC), 119.80, 111. 63, 68. 41, :
68. 34, 31. 90,29. 62, 2BorBtind (Eb248-taflupometindphenyl)-Seld-(1sadhmantyl)-3+ R

EBC :;n) nfgsgs(SbEh b ﬁ?g&ﬁii ;ei‘néﬁé (déwitaleu;a xf%goll perd i} "y VB
(2)-2-(3- Tufhm [715} E-?@dEjs ldﬂr?emw 741(t! 8

?Ct a]a Elvgl (eggéﬂzphéh)ﬂ-kf[l),mmmﬂ ,O5AYHD), m'ﬁ‘l?(ﬁ 9 HNCLCHY4Arid oL = 67;/0 45
err e

35 (m 2 H 2- 7@)@6] aéh} if‘%iﬁ""g%{gﬂ@@\ 5&%@%@%@% 2 X
S s S e e
(m « H ; oF er'r
2.02-2.10 - el d
1.56-1.68 (m @leblﬁér(ﬁf]é&eémmné 2444 ] = m{im]?) [e”}) o
158. 14 (3- Ar C) , CO4CHRCHSO lwmmmmmmﬁﬁso(t&@ﬁmwQMbs

124,15 123,77, 118 By L4 ok Xﬁﬁé@e PAG b7 B 1A ooy err)).

5 39.50, 26197, 1228@3127)05,7126667@ =4 Hz, 24 12828)(d, 17, =€JtI)Hz,E7O 2920,
1605, 1510, 1325@@54@&%21#1@1rw@:s;ﬂﬁﬁossiﬁrs% 6’1\@5( hEHD), 059!

MH¥), 413
EZ) -) 2- (3- Trl(fl A7 U{adamantylHda), 36.40 {adamantyl quaterngrylpenol

(5p): scale = 2343(70(¢Hh),31/24|(@1-l§) 2991 (aﬁéﬂﬁﬁw}ll@hxﬁﬂalwa Fd) [e”l
1,10,7155 {1 Syl o v 103 -, P 1 e s
C=CH), 4.42(Q dt1125 cmd; WWQQ]MH*? 493(M"’)J497MH)+ 238,

CH err] QAr), Cg g*gjixréag ¢Hicd fof €3dHk S EL W 7227 BP 67/ Foulld: M

CH err]CH err]

For Ethyl (E)-2-phenyl-5-[4-(1-adamantyl)-3-methoxyphenyl]-2-

25 pentenoate (4x): scale = 7.00 mmol, yield = 59%; 'H NMR (300 MHz,
CDCly) 8 7.22-7.33 (m, 3 H, 2-ArH), 7.08 (t, ] = 8 Hz, 1 H, C=CH), 7.06 (d, |
= 8 Hz, 1 H, 5-ArH), 6.96-7.01 (m, 2 H, 2-ArH), 6.62 (dd, ] = 2,8 Hz, 1 H,
5-ArH), 6.54 (d, ] =2 Hz, 1H, 5-ArH), 4.16 (q, ] =7 Hz, 2 H, COCH>), 3.74
(s,3H,OCHg), 2.67 (t, ] =8 Hz, 2 H, ArCH»), 2.37(q, ] =8 Hz, 2 H,

30 ArCH2CHp), 2.03-2.08 (mn, 9 H, adamantyl), 1.74 (br s, 6 H, adamantyl),
and 1.24 (t, ] = 7 Hz, 3 H, CO2CH2CH3); 13C NMR (75 MHz, CDCl3) §
167.17 (C=0), 158.72, 143.76, 139.50, 136.36, 135.24, 134.57, 129.62, 127.84,
127.29, 126.36, 120.25, 111.97, 60.80 (CO2CH3), 54.89 (OCH3), 40.66, 37.14,
36.68, 34.67, 31.32, 29.11, and 14.24 (CO2CH2CH3); IR (film) 2905, 2850,

35 1710 (C=0), 1610, 1465, 1450, 1415, 1250, 1205, 1185, 1165, 1140, 1100, 1045,
1030, 760, and 700 cm-1; MS (DCI) m/e 445 (MH*).



15 (m 3 H CHerr]CHerr]Oand OH), 1.24-1.45 (m 28 H, 14 x CHerr]),
0.83-0.89 (m 6 H 2 x CHerr]); [err] CNWR (75 MHz, CDCl[err]) [err]
148. 47, 148. 32, 140. 22, 137. 68, 132.69,131.50 (q, J[err]c,f = 38 Hz, 2-ArO),
129. 31, 128. 40 128.27,125.73 (q, J[err]c,f =448z, 2-ArC), 124. TTHOQ92A
Jlerr]c,f = 4 Hz, 2- ArC) 122. 65, 113. 78, 113. 00,69.06 (CH err]O, 68.69

(CH O, 68.54 39HERS
(25 Ea(;r r2]5 232 22. 69 (%@EEH}P)(E)&% (KBr) ré‘%‘(‘fgﬁy 1@&3@_‘)3[22 6@?&%8%&%
1515, 1475, 1430, Eﬁb"’im*tfn Zpentenoate (y 1§Q§ef1b61 mmol, yield = 83%; MHerr ] :
MB (DCI) e 59DIMNH(300HHZ CDC13)8754(d =8 Hz, 1H, 2-Ark), 7.43(;, ] =8 Hz,

Z)-2-(3-trifl h

'Ee%ram(at hyIrI 2- ;ﬁ?gr acen z@ ?ﬁeéﬁif gf'&g@g%‘éﬁ%gc{%gzo%{}y ned 1.14

g of a 2:1 @ xtePR(di] = &rﬁdﬁﬁdﬁ 3 Hzy 1 HiGeArd),£668/Gid,de=3,0. 35

g, 3.5 nmml) angH, 41.q!|5rAtr | £ yy;rﬂhnze;{,t‘b@ \rfg @(sag%qc?@m stirred
| ut f th d and % 1 ut

ves stirred at PIBE e nﬁyznﬁ perbEhg g (i, 4% i T ut ed v th

di et hyl et her amhmamyl);le%(m,]éH idarrtanityl), 72 (th)é H,adintant$l)candi t at ed

d t ed,
2EI o??ggr 20Fut | ggg(é | e?;[-]%ag?-f W%@Sﬁ%ﬁwémgﬁéﬁgsigﬂégm rat ed
to yield 1.Hh oGO 15268, 149.05 14495, 13604 ma&ﬁﬁd&@écmﬁh
| 35 ch it dienL | ti
Wi th 3% Lo 35&2";’;‘2‘#@% E’?F#‘”“%’é‘?ﬁ#”??%r% °‘°4 %‘{’i& £Luion
Z.E isoners) of*%¥h 62(s 1 H,
ArH), 57 (adamantyl CHy), 378 @damantplqua , 38.74, (adéi:hntﬂ CHa)s. 1
LR, 1 wﬁxmaﬂfﬁﬁeﬁmwﬁ@ ’K naat - 2
w[ e]r ;] ), [lﬁ 72I1w;lm) 10,2856, IZIGI-(FEO)} lGOSaﬂSVSL 13&5 (11445,3132521255%1%? 14474
err err
5 139.17, 134. (%” ig 570%%100 31 8 3%@@’%%{’(@[@1"1% 70, 126. 70,
125. 56, 125. 08, g+) Exactmass speqtrum {FA MIEMerr ] )

34.59, 34.52, 3251306V, FourdrsiBl2e0and 20. 95 (COCH[err]) IR (KBr)
2960, 2950, 2925, 1735 (C=0), 1325, 1255,1230, 1160, and 1125 cnierr]; M

(DCl) me 481 (MH), 480 (M+), 421 (M+ - QAc). The acetate (0.77 g, 1.66
nmol ) was ®Gsol ved Her Ethyl (E)-2d8dtifludBophenyd):a8-[+4e(l-adiymiantyl)-3n (8.3 i)

and the stirredmethoxyphenyll-propenoate (4z): scale = 4.26 mmol, yield = 65%; 1H
NMR (300 MHz, CDCl3) § 7.84 (s, 1 H, C=CH), 7.42-7.61 (m, 4 H, 2-ArH),
707(d, ] =8 Hz, 1 H, 3-ArH), 6.74(dd, ] =2, 8 Hz, 1 H, 3-ArH), 6.32(d, ] =
2 Hz, 1H, 3-ArH), 4.25(q, ] = 7 Hz, 2 H, CO2CH3y), 3.31 (s, 3 H, OCH3),
25 1.98 (brs, 9 H, adamantyl), 1.71 (s, 6 H, adamantyl), and 1.27 (t, ] = 7 Hz,
3 H, CO,CH2CH3); 13C NMR (75 MHz, CDCl3) § 167.23 (C=0), 158.28,
- 141.14, 140.80, 137.50, 133.53, 132.40, 131.09 (d, 2. = 32 Hz, 2-ArC),
130.07, 129.17, 126.99 (d, 3, ¢ = 4 Hz, 2-ArC), 126.56, 124.38 (d, ]3¢ = 4 Hz,
2-ArC), 124.01 (d, J1, =271 Hz, CF3), 112.59, 61.32 (CO2CH2), 54.17
30 (OCHj3), 40.26 (adamantyl CH3), 37.14 (adamantyl quaternary), 36.99
‘(adamantyl CHy), 28.92 (adamantyl CH), and 14.23 (CO2CH2CH3); IR
(film) 2905, 2850, 1710 (C=0), 1325, 1230, 1165, and 1130 cm-1; MS (DCI)
mje 485 (MHY), 135 (C10H15%). Anal. Calcd for C9H3103F3: C, 71.88;
H, 6.45. Found: C, 70.46; H, 6.21.

35 :
For Ethyl (E)-2-(3-trifluoromethylphenyl)-5-[4-(1-adamantyl)-3-¢-
butyldimethylsilyloxyphenyl]-2-pentenoate (4aa): scale =4.94 mmol,



soluti'on was treated with 2 N NaOH (3.33 nL, 6.66 mol). The m xture was
heated at reflux for 2.5 h. The solution was then allowed to cool to room
tenperature and was poured into saturated anmoni um chl oride sol ution and
extracted twice with diethyl ether. 15 The 4 ganic |ayers weCE-889Aned,
washed sequentially with water and saturated sodi um chl oride sol ution,

grlcfegatrnvg(r)l gplhy Vield=59%! ﬂﬁfNMR B0 MMz, @DEIHTZST (Il ¢4 Aﬂ-mlmﬁnml g of
LTl a I Ca

gel / crude pr odﬁéfma)u? l‘s'v%llt&hh{gsl/b}t)#@Xgmw%'m&%egébgave |

0. |6|9 g 20I (?a%dﬂ;émzlsm,elﬂ sxmmesmjer(a /cnéztrgelmip@mm) ‘ﬁweq,]a:iialyel 7 o

e ow Ol

CR %g@#ﬁ» AL, 2 3@%?“ Pt 206°)

C=CH), 6.80 dd(mg9 aglamantxl)H (spnpiH], adan@t rl 24(0] R, Hm[éﬁ,]w 1. 72

(s, 4 H CHerrg @),zéw(éﬁ]sﬁg znwoﬁa,@wlﬁ(dﬁ)z)[wclc NVR

(75 Miz, DA [e gs%@é’ﬁ%s 137.46,

132. 80, 132. 46, 1
126. 66, 125. 75, 11?35%1@,39,11330&,&2839 147169 12643(6),}% &am 224124023 36 (q,

J f =4 H 2

34958, 5. 53, anvisd r'j‘é?[% gﬁ?’é?ﬁf lﬁgdkféfﬁgﬁ ploaFhambtdficr 1)
2960, 2930, 1Hp5, €Had, 37 },:36155 (eénmrnmleluam $.23 $CHoMH+ -
~Herr]OQ. 30 Fos1.44(CH {Sﬁ 29,03 adamanl lCH), 26.38 (SlC(CH3)3 1889 (SxC(CH3)3)

Z)-2-(3-Trifl {

'Ee% ram(et hyIrI uﬁ‘{)ﬁﬁé %‘p@ﬂ é’u (56@135 réglh(éfms)z %i'lﬁ?@@%?q eld =
87% 1H NVR (302858;2715T+0}1415, 1325, 1265, 860, 840, 780, dnd 780 dm-1;1M$ (DCHr H)
e A wmﬁ A i A
C=CH), 4. 2915(3 H7173 |CH0472 1766, J = 8 Hz, 2 H, ArCHerr]), 2 25
(q, J =8 Hz, 2 H, ArCH[err]CH[err]) 164(br S, 4H CHerr]CHerr]),
124(s 6 H 2 x CHerr] CT- 9092A

H 2 x CH err])Example & AP rock griSynthesis @k 31 144, 68, 142. 48, 139. 56,
139. 30, 138.08, 132. 03, 130. 50 (q, J[err]cf = 32 Hz, 2-ArQ),

129.52,120 71, 128155 443 o%zeitééggﬂmwm R
35. 54, 35. 14205. B0, was caoled. t9378 °Cam argpnawds@luhm off R (film 5 3320
(br, OH), 2960, dfi¢sbuitffluminifith hjride3 @M ir Hexdnés? 215! eQuivhietits) was

added and the reaction mixture was allowed to warm to 0 °C to room

temperature. The reaction was quenched by slow addition of

methanol followed by treatment with saturated ammonium chloride.

25 The resulting mixture was stirred for 15 min and then partitioned
between diethyl ether and 1 N HCl solution. The layers were agitated
until all solid in the aqueous phase had dissolved. The organic layer
was separated and washed with saturated sodium chloride solution,
dried over anhydrous magnesiliin sulfate, filtered, and concentrated.

30 Purification was achieved by column chromatography (30:1 - 40:1 ratio
of silica gel/crude product; elution with 5% to 15% ethyl acetate in
hexanes) to provide the target compound. '

r@Ners

For (Z)-2-(3-Bromophenyl)-3-phenyl-2-propenol (5a): scale = 2.14
35 mmol, yield = 78%; TH NMR (300 MHz, CDCl3) § 7.38-7.43 (m, 2 H, 2-
ArH), 7.10-7.20 (m, 5 H, ArH), 6.96-7.00 (m, 2 H, ArH), 6.70 (brs, 1 H,
C=CH), and 4.41 (d, ] = 1.5 Hz, 2 H, CH,0H); 13C NMR (75 MHz, CDCl3)



1070, 805 and 705 cn{er] MS( DCl) me 399 (M+ - OH). For

(2) - 2- (4- Fl uor ophenyl ) - (5 6,7, 8-tetrahydro-5,5, 8, 8- -

t et r anet hyl - 2- napht hal enyl ) - 2- e ntenol (5s): scale = 2.91 nmol, yield =
68% [err]H NVR (300 MHz, CDC1[err]) [err] 757 (d, J = 8 Hz, G'.I’-BO ZAArH) ,
6.92- 6.99 (m 5 H, 4x2ArHand1x5ArH) 6.82 (dd, J = 2,8 Hz, 1

S>-ArH), 5.76 (t 514081813983, 135186, 33130, 130.65 18¢131,2129.22; 228 %0, 127.70,
RUHENES Mg ket el s sty £ T
F, or)c, N%/R 2?7(5 s 1560, 1493, 1476}1450; 1410, 1095, 107521030 , 1600, %20, afso , 2905 7351[aer2d])A -
err , o Az, 2- ,
144.62, 144. 40, ?@@%@?&é%ﬁ@ﬁ@@%@%&%ﬂﬁéﬁﬁ@ 5@2‘4@} "2- Ar C),r )
128. 70, 126. 49, 126. 30, 125. 78, 115. 12 (J[err]c,f = 21 Hz, 2-ArC), 68.12
(11 m 5300 (br o "’Mg 55%% @%38%3@%5%%@?5%?3’ 0. 1220, “and
835 cnjerr]; S0 tetrame }#-propepol (5: scale = 5.44 mmol, yield

53 r ;m(e ?h F: uor OPB%HS'H)NMRBQMI-& ICIDCRYBI42-2.47 (%, 2-H, 2-ng),7|'18-7 zesl g -
65% [err]yH N %g?@%f@f%ﬁ‘%ﬁgﬁ?mg%%{l er#) Hy32 ArH and

1 x 25 5-Al®H), AsHD06.83 (ddJ 22,+§Hz51 Arlg), 663(bppak HnC-CH)JMZﬁdé, 1

H 2- ArH), 6 79165%@#@(5;{“ (563 ent dt,
J = 2,8 Hz, é %OE: 23 5 Hz,
2 H CH[ err] oH) and 098 rﬁ59q2 &1y 2
T HAr g_i)—l[ er rl] g‘:[ 2555, )gsoo,go,(mmanﬁ} t;%og%&ﬂgﬂbﬁé%i& 820, aﬁd%(z)(chra_ll[/is 5] ;—Iz
, 1. H, X err]);
[err]C NVR (75 B3 éépﬁi’{'i 3gd M L Ot }c.f = 246 Hz, 2-ArQ),
144. 66, 142. 1%, 140. 67 (d, J[err]c,f =8 Hz, 2-ArC), 139.73, 138.21, 129. 69)
(d, Jerrlc,f =8 Heg (i’- &&P @53?? }é@g 8824.29 (d,
‘(]\[J[e:a;]r]ccff :SZT%q.q{amg é -an a@;@mppﬁ. 5¢): %’ale 26§m%[3y1218d—
?ﬁ 55, 35. 12033 89%;3 amM(mm&:m 67@0@ 59&;4281 i&ﬂ-l)(,f?lwg_)ﬁggg
r, )
1260, 1255, 1220, 8%%“2%68#%8@8% A 6858871y ¥, frthane o
cnferr]; MSZQ DCE)=GH)34:¥QXd@Mr—l 6z, 2 H, GH,OH), 1.73 (s, 4 H, CH2CHI) a@d2A For
AT S b IR BN R e s, o
140 93, 139.29, 132.65, 131.53, 130.87, 130.66, 130.56, 128.34, 128. 02 126.60,
125.89, 125.02, 124.64, 122.76, 68.55 (CHOH), 35.04 (CH,CHy), 34.58,
34.53, and 32.47 (4 x CH3); IR (KBr) 3400 (br, OH), 2960, 2925, 2860, 1560,
25 1470, and 1360 cm-1; MS (DCI) m/e 451/449 (MH*, 1:1), 433/431 (MH* -
H>0, 1:1).

For (Z)-2-(3-bromophenyl)-3-(4-decyloxyphenyl)-2-propenol (5d):

scale = 7.40 mmol, yield = 78%; 'H NMR (300 MHz, CDCl3) §7.37-7.42

30 (m,2H,2-ArH), 7.12-7.24 (m, 2 H, 2-ArH), 6.89 (d, ] = 8 Hz, 2 H, 3-ArH),
6.61-6.67 (m, 3 H, 2 x 3-ArH and C=CH), 4.39(dd, J=1,6 Hz, 2 H,
CH,0H), 3.86 (t, ] = 7 Hz, 2 H, ArOCHJ>), 1.71 (quintet, ] = 7 Hz, 2 H,
ArOCH;CH>), 1.57 (t, ] = 6 Hz, 1 H, OH), 1.18-1.43 (m, 14 H, 7 x CH)),
and 0.86 (t, ] = 7 Hz, 3 H, CHa); 13C NMR (75 MHz, CDCl3) § 158.33,

35 141.22,137.61,131.57, 13048, 130.36, 128.11, 127.80, 127.62, 122.81, 114.09,
68.74 (CH,0H), 67.91 (ArOCH3), 31.89, 29.55, 29.37, 29.31, 29.21, 26.01,
22.68, and 14.12; IR (film) 3400 (br, OH), 2950, 2940, 2920, 2850, 1605,



NVR (300 MHz, CDCl[err]) [err] 7.23-7.32 (m 3 H 2-ArH), 7.16 (d, J =8
Hz, 15 H 5-AH), 7.00-7.07 (m 3 H 1 x 5-ArHand 2 x 2-ArH), 6.84 (dd,
J =2.8 Hz, 1 H, 5ArH),5.76(tJ:8Hz 1 H CCH, 4.29 (s, 2 H,
CHerr]OH), 2.61 (t, J =8 Hz, 2 H ArCHerrg), 2.28 (q, J = £MH8092AH,
Ar'Cl-l[e_rr]Cl-l[err]), 1.66 (br s, 4 H CHerr]CHerr]), 1.44 (br s, 1 H OH),
1.24 (s, 6 H 2139 2?@—@ | 75 MHz,
CC [err]) [err 7&§ 021%?11}0621'?9? 5?92 38?81( i705 1656, 166@%56

128. 56, 128. 26, 1 89512?7 2880 ﬁ@@ﬁ Z&%aaéﬂﬂstmé:h@@ﬁ)wréﬁ#(@@ 35. 70,
35. 18, 35. 12, 34. (MH33193, 31. 91, 31. 86, and 30.43; IR (film 3340 (br, OH),
2960, 2925, 2860, 1495, 1455, 1440, 1385, 1360, 1090, 1070 1025, 1000, 825, 760, and
700 cnferr]; Ms (DCl) nme 331 (MH + - Herr]O. For
(2)-2-(3-Tr i% | uor orreFMy(Z)I%@B)'eﬁophe(\yD-@d@;ﬁbisﬁe}:yl@xyphenyl)&-propenol
hydr oxyphenyl ] - %e? Ehg\ @fde—87 [aeygw NVR
300 WHz, CDC J =28
I(—Iz, 1H 2 Ang Ei‘iq § Q#(mﬂzlé'%d\ﬂ‘g 55'7'(115 =8 Hig, 121("A?3 6. 90
HzJ a HEO lAH-I),Eﬁmfdd [6:273Hﬂ,¢HJ3-1rH)8658,(s,31Hl,CECH)l-SAZGdﬁ)&gg (él =J
6 Hz R’%@@"#%@@ é(rsfm%é'ﬁ']ﬁlz 23 (g, -7
Hé 2 H, lArm'i[g 2)]354&1)*7(152 %H, 1175@1%111!:]?57@'@ 2
t
([aeﬂn]anl)SIZ) 63a238}§%2)_ ggrl(gmm 1?%%2“’0%% err ?r g]z)
Hz, 2-ArQ), 1292%3,123612125_&2%‘1@83-@@ @26@22& %gﬂ& E:m = 4 H,
2-ArC), 123.92 CHClJ) 314844 (3-Arcd),1148.27 (-3’-@-(23)1,31@1 80, 137.70,18180,930/42)

40.55 (adamantyip 3] ob bl 120ad 1o BHTRG 102 ko o8 el kBTN |

3250 (br, 09, 2969, 295!152157.(2%%@92&% 04)25,98,2018922. mgdrlﬁ,lzwm( DCI ) me

456 (M), 455 (M errTA’m ﬁﬁ%%@lsﬁﬁ?@ ?ﬁ%’%i Brog. For

Qo

I co—

Cerr]Herr]F[err C,

(2)-2-(3-Tri fl udh mm}zm«p@m@/ﬁaww )4585/

met hoxyphenyl ] - qpentenol (5w): obtained from (2)- 2-(3-

trifluoronethyl phenyl)-5-[3-(1-adamantyl) - 4- hydroxyphenyl ]-2- 35 pentenol
(5v) via treatnent. with dinmethyl sulfate (0.25 g, 2.0 mml) and potassium
carbonate (2019 g, 1F6r (Zke2-(3-Bromoeiphenyl)s-phenyl-2-pefitenol (5f)oscale .5.82 al e

Q.87 ool viel fhanoll §idialLo5% ANMR B30 Wi¥ez, CDR) §7.39 (de, 7 = 2,8 Hz, 1
H, 2-ArH), 7.08-7.29 (m, 7 H, 3 x 2-ArH and 4 x 5-ArH), 6.98 (dt, ] =2, 8
Hz, 1H, 5-ArH), 5.77 (t, ] = 7.5 Hz, 1 H, C=CH), 4.25 (s, 2 H, CH,OH), 2.67
(t, ] =7.5 Hz, 2 H, ArCHp), and 2.30 (q, ] = 7.5 Hz, 2 H, ArCH,CHj); 13C

25 NMR (75 MHz, CDCl3) 6 141.17, 140.44, 139.72, 131.33, 130.10, 129.70,

128.78, 128.37, 128.22, 127.17, 125.85, 122.26, 67.70 (CH,OH), 35.67, and
30.26; IR (film) 3350 (br, OH), 3085, 3060, 3025, 2920, 2860, 1590, 1560,
1495, 1475, 1455, 1410, 1365, 1100, 1080, 1070, 1030, 995, 790, 750, 700, and
670 cm1; MS (DCI) mfe 299/301 (M* - OH, 1:1).

30
For (Z)-2-(3-Bromophenyl)-5-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2-pentenol (5g): scale = 3.2 mmol, yield =
87%; TH NMR (300 MHz, CDCl3) §7.38 (ddd, ] = 1,2, 8 Hz, 1 H, 2-ArH),
7.27 (t,] =2 Hz, 1 H, 2-ArH), 7.13-7.24 (m, 2 H, 2-ArH), 7.01 (d, [ =2 Hz, 1
35 H,5-ArH), 695 (dt, ] = 1,8 Hz, 1 H, 5-ArH), 6.86 (dd, ] = 2, 8 Hz, 1 H, 5
ArH), 5.80 (m, 1 H, C=CH), 4.26 (m, 2 H, CH20H), 2.61 (t,] =7 Hz, 2 H,
ArCH),), 2.28 (q, ] =7 Hz, 2 H, ArCH,CH>), 1.44 (m, 1 H, OH), 1.25 (s, 6 H,



| CDCl[err]) 8 7.51 (m 1 H 2-ArH), 7.42 (t; J =8Hz, 1 H 2-AH), 7. 35(
1H 2-ArH), 7.24 (m 1 H 2-ArH), 6.92 (m 1 H 5-ArH), 6.86 (dd, J =
Hz, 1 H 5-ArH), 6.74 (d,J =8 Hz, 1 H 5-ArH), 584 (m 1 H CCH, 4.
(m 2 H CHerr]OH, 3. 78 (s, 3 H OCHerr])g2 61 (t, J =17
ArCHerr]), 2.25 (g, J =57 Hz, 2 H ArCH[err]CH err]), 2.04 (br s, 9
fg??]agt A (%57 *igoen Hgéfz%a(;? 6 o 21X GHia) ; BCNMR (ct%cny%fi'i 66, 1&424404)
}gg SZ }gg ";’? }@@139338%812 33219134131@0@8712982}ﬂ2942 ,427.3%, 1264%129.7%2: )C)
123.90 (d, J[er % lﬁgzl &%&g@k@% %%*q@'?%%ﬁ 35—%‘{1 3@%36@‘%043
40.60 10 (adarmhsa,lam@m,] IR(ﬁimmssE&hhamm%o;ﬂpw@ﬁo EHOBB‘!QUadanEntyI
at er nar 35 45 r
512555 A2 A i M BT iy ot s ()
469 (M H)+, 25€alp9‘5f°(§zéﬂs1 25; a7 3 t G

Cerr]JHerr]F[errfderr]: C, 74 02 H 7. 07 Found C, 73.96; H 7.05. 15
0 (0,0 TET ot RS SIS koS = .
Eut y: gl net. Ey& si tMeﬂ\yﬂ%titgphB\a&)(lHﬂdg %l;} Mrsca;e 3.47 nr;nol f
ut yl di net Si 5) @(dz_t ggsxr}q %H)O 20
7j . The bi I th ﬁ d I

.?Je 1 \%egcsltn 'SSZ?S @%dmz;ﬁf&&m:%}ﬁfmﬁew 7<m8 $H, 2 :S%-igrgﬁa};z:%
i RN oSt Cadrs s
(10 nmL) was tre - tl'b [ra %

fluoride in THF2@2 (dAIﬁﬂSHZBDI'hﬁﬁQCHQ)hléSMd:Iﬂ,QH ,anddl.24(s, 83 nin
ol Ui on (167 g”%ﬁ?%"ﬁzm G %W'@Cﬁ*ﬁéggﬂ”q”m?é 2

sol ution (1 Was partitl r.‘and wat er .

The organic phad2? 12646, 25#9»3%112%%}3? Zm sul fate,
filtered, and c ssdzt:sw;@msovm 10, 31.81, 31.75, and 16.11 (C=CCH3), IR

2 phen S L s el FORDACI, S8, o 655, 3085, WAL, .
7.09-7. 12 (m 21350 2213\5)-‘008551070 885,825, 785,760, 706, arisl 680-m" 5M&(IQGB = 8,
g;:HZ 4. 30 Wyeﬁﬁsig%[d&]m QET%W MH) ,5273, (tAr CIJ—|[ ;”7];4? 2.125’.
(q, J =7 35 Hz 2 H ArCH err] CH[err]) 2.08 (s, 9 H adamantyl), and 1.73
(s, 6 H adamantyl); FoE(Z3-208 Bropropheéiyl)-5qa{tadahantyy3-(m 1 H 2-ArH)
6. 97 (d. methoxyphenyl}-2-pentenol (5i): scale = 5.4 mmol, yield = 78%; 1H
NMR (300 MHz, CDCl3) 5 7.36-7.39 (m, 1 H, 2-ArH), 7.23 (t, ] =2 Hz, 1 H,
25 2-ArH),7.16 (t, ] =8 Hz, 1 H, 2-ArH), 7.07 (d, ] =8 Hz, 1 H, 3-ArH), 6.94
(dt, ] =2,8Hz, 1H, 2-ArH), 6.63 (dd, ] = 2, 8 Hz, 1 H, 3-ArH), 6.56 (d, ] = 2
Hz,1H,3-ArH),5.77 (¢, ] = 8 Hz, 1H,C=CH),425(d, ] = 5Hz, 2 H,
CH,0H), 3.75 (s, 3 H, OCH3), 2.62 (t, ] =8 Hz, 2 H, ArCH)), 2.28 (q, ] = 8
Hz, 2 H, ArCH>CHj>), 2.05 (br s, 9 H, adamantyl), and 1.74 (brs, 6 H,
30 adamantyl); 13C NMR (75 MHz, CDCl3) § 158.71, 140.60, 139.93, 139.67,
136.21, 131.49, 130.18, 129.81, 129.22, 127.30, 126.30, 122.32, 120.31, 112.00,
67.85 (CH,OH), 54.92 (OCH3), 40.64, 37.14, 36.66, 35.48, 30.33, and 29.10;
IR (film) 3355 (br, OH), 2900, 2850, 1560, 1450, 1410, and 1245 cm-1; MS
(DCI) mfe 483/481 (MH*, 1:1), 465/463 (MH* - HO, 1:1).
35 : _
For (Z)-2-(3-Bromophenyl)-5-[3-(1-adamantyl)-4-hydroxyphenyl]-
2-pentenol (5§): scale = 2.6 mmol, yield = 95% (3:1, Z:E); TH NMR (300



J=2 Hz, 1 H 5-ArH), 6.86 (dd, = 2,8 Hz, 1 H, Ar 6.51 (d, J =8 Hz, 1
61 CT-9092A H, 5-ArH), 5.91 ( J=8 Hz, 1 H C=CH), and
2.71 (t, J=8 Hz, 2 H ArCH2); IR (KBr) 3520 (C]—I) 3345 (OH), 2900, 2850,
1240, and 700 cnferr]; M5 (DCl) me 389 (Mi+}3 388 (M), 371, CrHg9ilS
(derr]Herr]+); Anal. Calcd for C[err]H[errfCIerr] [err] 0.3

5. 32. - Phany! - SIS, EDCIahh karistmmen 705 mnd Hndvynt . 410 b 280 7 ¢

0.600 g, 1.55 mesio)(myyasH; 2-2aHExI5 A7) ] & MHE)W Hy O=CGH); 509.(b95, OH, ArgH)o! )

For 18- The cOgRad 1 Eact PR tid S 8e A AT S (2 B 47 O

resi due was pur ﬁﬁdz@@lzhalﬂﬁrﬂn BOH, adoantydpandh76 & 631} adamaatyl); eﬁﬁ:lt i on

with methyl ege eiyfer, dardaly %86 (@ PenoLAPESDY (€T 8EEONIHE) to give
e obo e ) it f, it ey %%?ﬁezgfﬁ(@“”@&%m%ef oy
(m 2 H 20 AH) = BER521 ASCHCHgE 13 NME (S Mz, EG 34531145277, 1o, 1 H

5-A 6. d
231 U 2 1 | iR Pigen, §5§§3r21§§3§5}§%'@%§5#% b, Byl ap e/t
ArCH err]), 2.3229.82J129.60,129.38, 137.58; 129.36; Z:l—ﬁé%-ﬁﬁ 12§35212‘§-86,912ﬂ 60,

‘;‘diga?ﬁny' )1 'lﬁnd IZZ]E? f% 4 r?rOS 9@50 i35 41y 35lpBCur ed)

Hz, 2
H ArCHerr]). 292%3“‘1351&%83(5@!)’%&9 P§34§ %Q@aﬁﬁﬂ%nt yl) - 3-
hydr oxyphenyl | - steruso 42051240, 3700, 995, ahd785can-1; MS(DICH 28466 F168VR (ioa

W OO err]), die 1 #ﬁ‘ 1%5 {10855} anal: (lcke év'ﬂlagﬁpéz”’f g3 H S
ArH), 6.60 (dd, $.68. Fatmd: C16906;5E068), 6.36 (d, J = 2 Hz, 1 H 5-ArH),
5.80 (m 1 ke C=CH), 5.00 (s, 1 H ArOH), 4.28 (m 2 H, CHerr]OH, 2.56

08" (br & 0 1 adameRCAP-CBrmOpken) S A bispRnIXIPReRy ] C R {75
\';4[4; r ]@éﬂqc [ er g ]2) ;{repéhollm)aébale?& 1867, xﬁﬁ%lﬁgwg.ﬂ%; gmmamz(se? M—I&fsg ?]zc( ]g )
3 Hz, 2-ArC), 5Dt (5?39\1'?6%(?% 51,24, 7 {1 éﬁg}!},ﬁ)ﬁ?ﬁ 2“‘5?'9’/'&55,{&0{ arrjc, f
= 3 Hz, 2-ArC), 8IH8, BH, BiArH), 660 (dd, ] =2, 8 Hz, 1H, 3-ArH), 6.58 (t, ] = 1.5 Hz, 1
20 H,C=CH),6.42(d,]=2Hz, 1H,3-ArH),439(dd,J=15,6Hz,2H,
CH,OH), 391 (t, ] = 6.5 Hz, 2 H, 3-ArOCHp), 3.54 (t, | = 6.5 Hz, 2 H, 3-
ArOCH)y), 1.71-1.81 (m, 2 H, 3-ArOCH,CH>), 1.55-1.65 (m, 2 H, 3-
ArOCH,CH>), 1.29-1.44 (m, 8 H, 4 x CHp), and 0.86-0.92 (m, 6 H, 2 x
CHjs); 13C NMR (75 MHz, CDCl3) 3 148.41, 148.23, 141.49, 137.69, 131.78,
25 130.43, 128.50, 127.79, 127.76, 122.83, 122.68, 113.81, 112.87, 69.00 (3-
ArOCHy), 68.75 (CH,OH), 68.60 (3-ArOCHy), 28.87, 28.70, 28.16, 28.05,
22.46, 22.40, 14.08 and 14.04; IR (film) 3355 (OH), 3265 (OH), 2955, 2930,
2870, 2855, 1515, 1465, 1430, 1270, 1235, 1170, 1140, 1085, 1070, 1035, 985,
800, and 785 cm-1; MS (DCI) m/e 461/463 (MH*, 1:1), 443/445 (M+ - OH).
30 |
For (Z)-2-(3-Trifluoromethylphenyl)-3-(4-decyloxyphenyl)-2-
~ propenol (51): scale = 7.4 mmol, yield = 80%; 1H NMR (300 MHz,
CDClg) § 7.51-7.54 (m, 2 H, 2-ArH), 7.39-7.42 (m, 2 H, 2-ArH), 6.85 (dt, ] =
3,8 Hz, 2 H, 3-ArH), 6.61-6.67 (m, 3 H, 2 x 3-ArH and C=CH), 4.44 (dd, ]
35 =1,6Hz 2H, CH,OH), 3.85 (t, ] = 6 Hz, ArOCH>), 1.71 (quint, ] = 6 Hz, 2
H, ArOCH,CH>), 1.24-1.41 (m, 14 H, 7 x CHy), 0.85 (t, ] = 6 Hz, 3 H, CH3);
13C NMR (75 MHz, CDCl3) § 158.40 (3-ArC%), 139.86, 137.59, 132.57,



(CHerr]OH), 40.62 (adamantyl CHerr]), 37.05 (adamantyl CH2), 36.38
(adamantyl quaternary), 34.85,30.11, and 29.03 (adamantyl CH); IR (film
3500 (OH), 3280 (br, OH), 2910, 2870, 2850, 1420, 1320, 1310, 1165, 35 1125,
1085, and 1070 cnferr]; Ms (DCl) me 455 (M Hy+, 135 (C[err]H[@-II-@ogz)o‘
Andal. Calcd for CJerr]JHerr]F[lerr]Jerr]: C 73.66; H 6.84. Found:

73.58; 'H, 6. 84.

(2)- 2 (3-Trifl u&?gﬁgﬁﬁ'ﬁ‘&?@m 20,428:13, %a%gm@ﬁ%f 4 Hz, 2-ArC), 124.16
L agrone %@a:%g’mﬁéﬂgm@?ww2936 o (5
1
o ot
car bonate (0. 16 23402930, 850, 1605, 1630, 14754 @elaae.eweioﬁ% 2511 t?xsxs'sgg] e =

1.3 nmol, vyi 8l d14662%'1iM9(DtWWe(43QQWZ41ﬁ@GH-Ensz)[ err] 7.51 (m 1 H,
2-ArH), 7.40 (m 2 H 2-ArH), 7.17 (d, J=8 Hz, 1 H, 2-ArH), 7.07 (d, J = 8
Hz, 1 H 5-ArH), 6.63 (dd, J—28Hz 1H5ArH) 6.55 (d, J = 2 Hz,

5-ArH), 5.84 (m 1 HFoum-(Mrzﬂugmmthylpheuyl)-a (a-dek@lo@ﬁ[leny])ez-l) 3.74
(s,3 H OCCHerr] le=72%

\m%l?l .ng%r (}%‘7 Hz, 2
H, ArCH CH

adamrantglfgr]ang 6&18)@5?’8%7§§a ,2@;)4 W@W—%ATCBC?-PBKFr]])-Qerr] ,
,%\52)721%896251%3%71&[%%&%6%%25 IlH?CQ@H)?@GQld& = 2] B¢z, [1Hf 3-3\:4 gz( 2-

;

Jlerr]c,f =15 %Z%cdlﬁ @g %gﬁﬁéﬁj(ﬁd& e’r?],l{zf”i’w ‘Q&%l% 120. Zg
%%1124( 65 83 Eqﬂﬂzrlwmam%ymﬁﬂﬂmmﬁ;ﬁ(ﬂﬂpﬁﬂ21 29 10
adaman an

(adamant y| Y Fﬁi’% I ﬁﬁ%?%%@%%s,?%g %%HMBO

1100, and 1070 &Fﬁlz)f bgi(ztﬁm Q158774 (3rATC), 1339013969, 13684,

(C err] H erns+) 13253¢1291285 129.09, 28017, 12564 &P ¢4 FI, H0XrC), 124.24 ( %Fé f
or

erm) Her) Hend b 78 adh e SRS, #/es, 3199 ¥k
Found: C, 72.88;2948, 25.88, 2268, and 14.11; IR (film) 3330 (br,OH) 2925, 2855, 1600,

2 et S Y A OE el

7 20-7.33 (m 3 (MED), D07 (m 3 H 2 x 2-ArH and 1°x 5-ArH),
6.64 (dd, Jog 2,8 Hz, lH 5ArH) 6.55 (d, J =2 Hz, 1 H 5-ArH), 5.75 (t,

I=8 Hz, 1 HC=CH), %or %ZS 2 (3Zrnﬂu9;|£r%2{lly?];?1én;’l)-gil(Zgéécy?oxyphen 2! Dz
propenol (5n): scale = 5.7 mmol, yield = 99%, ca. 5:3 mixture of Z:E
isomers. - A solution of the crude mixture (2.46 g, 5.5 mmol) in
pyridine (23 mL) at room'temperature was treated with acetic

25 anhydride (0.73 g, 7.2 mmol) and 4,4-dimethylaminopyridine (10 mg).
The solution was stirred for 1.5 h, and was then diluted with diethyl
ether and poured into a separatory funnel containing 1 N HCl
solution. The layers were agitated and separated, and the organic layer
was washed with saturated sodium chloride solution, dried over

30 anhydrous magnesium sulfate, and concentrated in vacuo to yield 2.6
g of a yellow oil. The crude material was purified by column
chromatography (40:1 ratio of silica gel/ crude product; elution with
5% to 10% ethyl acetate in hexanes) to afford 1.1 g (42%) of the acetate
target compound as a single isomer: TH NMR (300 MHz, CDCl3) § 7.46-

35 7.48(m,2H,2-ArH), 7.31-7.39 (m, 2 H, 2-ArH), 7.09(dt, ] = 2,8 Hz, 1 H,

' 3-ArH), 6.98 (br s, 1 H, C=CH), 6.80 (d, ] =8 Hz, 1 H, 3-ArH), 6.66 (dd, ] =
2,8Hz, 1H, 3-ArH), 6.56 (t, ] =8 Hz, 1 H, 3-ArH), 494 (d, J=1Hz,2H,




2.62 (t, J=8 Hz, 2 H ArCHerr]), 2.30 (q, J = 8 Hz, 2 H,

ArCH err]CH err]), 2.03-2.08 30 (m 9 H, adamantyl), and 1.74 (br s, 6 H,
adamantyl); 13C NWVR (75 MHz, CDCl[err]) [err]

158. 68, 140. 92, 140. 22, 138. 33, 136. 10, 128. 59, 12§526 128. 01, 127. é—% 092A
126. 20, 120. 32, 112. 01,68. 06 (CH err] OH), 54.89 (0OCH3), 40.68, 37 1?

36. 65, 35. 62, 30. .11 i 2 , 1610,
20005 3552, 39 B 235 4o Bl SISO, s Tl cERMZRAE 1010
Z:(% 2983[2 err ] ?/%(%mm; ] w7203 OOHGH3), 1168-1:500, 14 H, 32 CH), and 0.86 (t,

or
hydroxyphenyl ] pe%téé§ %4 QS@WPR%%% é%b?bq-)%)ﬂil el 3@1@8%}; ?—ﬁiII\/R
(300 Mz, @%13231,13009 128.89, 128 bAr(m) =33 (m
1H 2 ArH),56 A}C-)ﬁ4l59,1 06( e He, B A, 11978 311582, 60.00, 5

5- Ar 6.62 (d 2

o Gerricy . S8R FLI029E2 oz 55%%%@#@@%&&?%#@@%”@

2 H ArCHCH2), Iz(ﬁma%&zass ﬂ74a(ﬁa@b.t1y45§’ 1325917.246n1220 H6Sdaddi2§ ), 1.73
CDCl [err]) [err] 9. 3 132.

(m 6 H adamanty 91 q TP 7 ). [ &r te

[ err]jc,f = 32 I-& 2.18 mmy)) in methangl(30.9gmL) svastreated yyith 2| Na Hl Hz,
ArC), 124 103 (sélut&i!?(tt 4 ek, 87 iniriol) éitd’\iﬁh stitfedl atrefloR. £8P 201 Q’ﬁe

(L0 " Sl A i s
CH: IR (fil rr) dfaDwaler, axﬂ-l)axtrﬁaéd wﬁBEﬂe 2ther Sodiurhictloridecwd70
(C?:[{ 2: H H g/rsr](E)Cla)qgo%ﬁfg ?ﬁ u’or one d{% Sﬁégél"éw*idﬁﬁ y‘rrant yl) - 3-
met hoxypheny! ] ?rgas!era eEs wen@cmm iwashed sequentially] H NVR
(S:OOJ Ntlzé ﬁzﬁ@ [ Qﬁith)w&e? aﬁ&gﬁ%ra%ed*so&nﬁh@ﬂoﬂdééol%n? dried?ovért) ., 20 7, 01
Sty 6 52 (a atpydrghyaghesiuch Sitape, itered and soncehiaped 10 affoti096 | o
3.34 (s, 3 H Ogbearbjorless dil. (Burificdtionaby nalumh)chmmd I(IZO T silica6 x
136,08, V138, 1. E5l/ ¢fdelrobs %@%ﬁfﬂe‘ﬂ dﬁ%eﬂ{ﬁéfkﬁ%?%% Sa
129. 36, 127. 99, 2éforded 087 g (92%)7ef the progiuct (5u asaclparzqolqﬂeeagﬂ H4. 16 (d,
Jierr]c,f =26 HNMR S00MHZ COCl) 64576 thee H, -ArH)7.307 40 2 HA9- 42
Cadarmnt y1 3 o kirky, 796 Q8 7 =2, 8 Hz, 1 H, 3-ArH), 6.95 (brs, 1 H, C=CH), 6,80 (d, ] =

8 Hz, 1H, 3-ArH), 6.67 (dd, ] =2, 8 Hz, 1 H, 3-ArH), 6.56 (t, ] =8 Hz, 1 H,

3-ArH), 4.52(dd, ] = 1, 6 Hz, 2 H, CHOH), 394 (t, ] = 7 Hz, 2 H, OCH3),

1.78 (quint, ] = 7 Hz, 2 H, OCH2CH>), 1.21-1.48 (m, 14 H, 7 x CHy), 0.87 (t,

25 ] =7Hz, 3 H, CHs); 13C NMR (75 MHz, CDCl3) § 157.05 (3-ArC), 139.66,

132.42, 130.19, 128.83, 128.59, 125.52 (q, ]3¢ = 4 Hz, 2-ArC), 124.98, 124.49,

123.95 (q, 3. ¢ = 4 Hz, 2-ArC), 119.80, 111.63, 68.41, 68.34, 31.90, 29.62,

29.58, 29.39, 29.34, 29.20, 26.10, 22.68, and 14.11; IR (film) 3380 (br, OH),

2925, 2855, 1580, 1325, 1245, and 1125 cm-1; MS (DCI) m/e 435 (MH™),

30 434 (M+), 417 (MH* - H20).

For (Z)-2-(3-Trifluoromethylphenyl)-3-{4-(2E),(6E)-3,7-dimethyl-
octa-2,6-dienoxy}phenyl)-2-propenol (50): scale = 2.0 mmol, yield =
67%; 1H NMR (300 MHz, CDCl3) § 7.52-7.54 (m, 2 H, 2-ArH), 7.39-7.45
35 (m,2H,2-ArH), 6.86 (d, ] = 8 Hz, 2 H, 3-ArH), 6.63-6.68 (m, 3 H, 2 x 3-
ArH and ArCH=C), 541 (dt, ] = 1, 6.5 Hz, 1 H, C=CHCH;0), 5.03-5.06 (m,
1 H, CH=C(CHa)2), 4.40-4.45 (m, 4 H, ArOCH; and CH20H), 2.02-2.10



(adamantyl CHerr]), 36.83 (adamantyl quaternary), and 29.01 (adanantyl
CH):; IR (KBr) 3385 (br, OH), 2905, 2850, 1325,1130, and 1070 cnierr]; MS
(DCl) me 443 (M), 442 (M), 441 (MH) , 135 (C(err]Herr]+). Anal. Calcd

30 for (Jerr]Herr]Ferr]err] [err] 0.3 err] CJg err] CH erg. r]: C
72:23; H 6.75. Found: C, 72.37; H, 6.59. Fgl?;g C150b2A

'Z)-2-(3-Trifl | )-8 [ 4+ (1 tyl)-3- 1z
E)u%._w di( met Llyl sfﬁ%‘?%%@%&é’@n%@ﬂﬁéﬁwﬁégﬁé é“b?i%mﬂ‘{mﬁ% d 35

; 82%2 [err] H NMBHEODQAW)A 1580 (3eAr() 141322,]139.851117567, 132456, 23081) , 7. 40 (m
Sah. 661 (0S8 4L GAR), bt DA sl G BEs =R AR ) 5 gy
(m 1 H 64 124.15,123.77, 11931, 124:36 (ACH-68:44, (CHAOH),64.81 (A50GH2)2 H,
gﬂ;{ ;]r ﬂ*)di[%-r fr5§9.so, 26127 25.66217.67 HAnd'16.61; Eltir(fiim) %@}bﬁ%iﬁ?& 292%51 atyl)
1.43 (m 1 H, ‘?5'3.58@ 1%3?,5' ?ﬁl%%w*%@@)q@ .)Z"é/e%g? 6 H

Si (CHerr])[err{MHpAI3 (MER-EED)MHz, CDC [err]) [err] 154.50, 139.76,
139.43, 139.28, 5 137.17, 132.07,130.88, 12950, 128.75, 126.88,125.24 (d,

Jlerr]c,f= 4 Hz, 2-ArC), 123.97 (d, J[errlc,f = 4 Hz, 2-ArC), 120. 38,
119. 15, 67.85 (CH err FMZ,)-MWA@W&W phenydr3-(3,4- tisderylgxyphenyl)y2-

Ciferrl), 3f952pf i gi: sgalRlL ! 9% aﬁéaa%OIﬁZNiggodmwmy' CH),
26.39 (Si O(CH eF1 3] , 90& ] *.3.742 2 IR
(fil n)(sle,% (Lre,Cr %% ,é%@&,é 3-ALE) 6. a[n=§d§‘2»112 ,I&%g?ﬁ-")ﬁ@@,%s,
?gfl 83]5an[ e]r ; 1 J =\5HeCH, MSWW@ slimﬁ,lm?, 3-2GP1){ 6831t) ] =Wz, 1

err err .
Cerr]Herr] F eﬁ%g@ )?5%3 . 6%’%8(§;5.73§I§22.HExa 9%‘05:
General Pr oceduBéGf(brIi‘éhiZh H,LHpO0ar),4.69-579 (m; 2 1, GHCHpO)|1.55-1.63
equi val ent ) 15N a3 4 CHHORLOVARNOHN 1 2411065 (@), 2B H, 14 % A¥,)0:830% @, 10 - 10

O G nder 2 8902 (R b AR e 2458 5842, 14892 10 RIT a1y
L%, SRR 2 it 4 251 A S0
(18 coutval on 2 3o SRS UGN 72 UkETS AT 08 M 5305006
di et hyl ether a(@Hg@) 6809 Hy@), 6854(CHO); 31915 29.59, 2957, 20.3312%:18,2981; c
layer was weghedseiri 582 2269, and 14.11; IR (KBr) 3400 (br, OH), 2960, 2920, 2850,

1515, 1475, 1430, 1330, 1270, 1235, 1170, 1140, 1125, 1100, 1070, and 1020

cm-1; MS (DCI) m/e 590 (M*).

For (Z)-2-(3-trifluoromethylphenyl)-3-(5,6,7,8-tetrahydro-5,5,8,8-

25 tetramethyl-2-anthracenyl)-2-propenol (5q): scale = 3.0 mmol, obtained
1.14 g of a 2:1 mixture of target compound to impurity. Acetic
anhydride (0.35 g, 3.5 mmol) and 4,4-dimethylaminopyridine (10 mg)
were added to a stirred solution of the mixture (1.12 g) in pyridine (11.6
mL), and the solution was stirred at room temperature for 5 h. The

30 solution was diluted with diethyl ether and poured into 1 N HCI

~ solution. The layers were agitated and separated, and the organic layer

was washed with saturated sodium chloride solution, dried over
anhydrous magnesium sulfate, and concentrated to yield 1.14 g of a
pale yellow oil. Purification was accomplished by column

35 éhromatography (40:1 silica gel/crude product; gradient elution with
3% to 15% ethyl acetate in hexanes) to afford 0.80 g (20:1 mixture of Z:E
isomers) of the acetate. 1H NMR (300 MHz, CDCl3) 87.62 (s, 1 H, ArH),



saturated sodi um chl oride solution, dried over anhydrous magnesi um 25
sulfate, filtered, and concentrated. Purification by colum chromatography
(20:1 ratio of silica gel/crude product; elution with hexanes to 2%to 4%
ethyl acetate in hexanes) afforded the desired product. 30 For
(2)-1-(t-Butyl di met hyl si | oxy)-2-(3- br onopheny¥) - 3- phenyl - 2- prEp&982463) :
scale = 2.62 mol, yield = 96% [err]H NVR (300 MHz, CDCl[err]) [err] 7.39
(dt, J=2,8 Hz, J754-738&aﬂ4)3H7Am),(7t47 G, TR A1), 7_3%74DW,H)H,MB 8994 (m 5°

0D s pk by Te died Boalin SR QT Tiealr oo

(126 gOH 153(%[ &Hp [Qgﬁb,rzf()S(s[&Hm(Bm ,8.78 M4§H X dzg%gxo%mgé‘ﬁmﬁ?
) 8E 17 ) 1
122. 52, 67. 80
122,52/ 67 0 (i B 20 L I <ar ot AL S e
22{30 2]885 NES(SEC ?as%lmoazaamﬁlmmmp&nmm(@ﬁﬁw 3@5&1 695
C err
(Bt - Batyi d.%%g?é?i%%?é dg“%%c PEHDIRM pxp 350 205, 175
tetrahydro-5,5 dCS'Q)e% 9-.m21, (RED mieAsl MEHM = 5. 41
mmol , yield = 98%0( M(ﬁgﬂ%@) é %ﬁﬂiol)dra dissdlved 1 H

2- A 7.3 7 85 (d, J
2 2rII:I|)z T ol Apmeﬂw‘;?,<§é@%and;}§%ah&dr the qitrred [
C=CH), 4.38 (5, sdlibiorovha trbsti with 209 NADES(3.38 i, msemm dhe]), 1.20

S (cta e r]) ot s ey ot ey B 2oy e ddlion loatPteh il

(2)-1-(t-Butyl d.tnsm} te |roguy9enmqrah§emdpwewppr ustoesam!ated
t etrahydro-5,5, andnestracted FWRR Wi thyiCéther= 2.3

ﬁi’, S“ﬁ' Ar A?': d7ﬁse?7:§ 414 fﬁ“ﬁ“ﬁ&ﬂ‘b%“wdﬁa [ermﬁagfy” ] 63‘84 géja.zss
EJT 2 HCHAr H ancarid-Saturateéd?sbdidm] chlotidezsolatioh, ditiéd oveOanhy dﬂmﬁ? (s, 4 H,
Si [C((a 23|r—|][ er E ]e; { LZ r’?‘iggésﬁénbg'ilgg%S&%% C?—PM g‘i pLy %?? %)Of(fglf" 21 @’lﬂﬂﬁsf 75

MHz, CDO [err]) dibr Prifieation bymlmmdwomtoga (20:0 silica gel/crude

133. 13, 131. 68, 1%;,.0? é%@ 0,
124. 95, 124. 58 llé %q'ﬁé e fi: erarj%a-lrt? é
34.55, 34, 532 6% overa m ster) of e pro a pale w oil.

1H NMR (300MHz CDCl3) §7.63 (s, 1 H, ArH),754-759(m,3H ArH),
7.47 (s, 1 H, AtH), 7.35-7.42 (m, 3 H, ArH), 6.89 (5, 1 H, C=CH), 6.80 (dd, J
=2,9Hz,1H, 3-ArH), 4.52 (br s, 2 H, CH20H), 1.72 (s, 4 H, CH>CH?),
and 1.34 (br s, 12 H, 4 x CH3); 13C NMR (75 MHz, CDCl3) § 144.80, 144.67,

25  139.61, 139.21, 132.80, 132.46, 131.62, 131.30, 130.89, 129.16, 128.82, 128.36,
126.66, 125.75, 125.50 (q, 3¢ = 4 Hz, 2-ArC), 125.01, 124.64, 124.36 (q, PPc¢
= 4 Hz, 2-ArC), 122.22, 68.52 (CH,0H), 35.01 (CH2CHy), 34.58, 34.53, and
32.45 (4 x CHa); IR (film) 3320 (br, OH), 2960, 2930, 1325, 1165, and 1130
cm1; MS (DCI) m/e 439 (MH*), 421 (MH* - H20).

30
For (Z)-2-(3-Trifluoromethylphenyl)-5-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2-pentenol (5r): scale = 1.84 mmol, yield =
87%; TH NMR (300 MHz, CDCl3) § 7.50 (br d, ] = 8 Hz, 1 H, 2-ArH), 7.37-
7.42 (m, 3 H, 2-ArH), 7.17 (d, ] =8 Hz, 5-ArH), 6.99(d, =2 Hz,1 H, 5-
35 ArH),6.83(dd,] =2, 8 Hz, 1 H,5-ArH), 5.84 (t, ] =8 Hz, 1 H, C=CH), 4.29
(s, 2H, CH,0H), 2.61 (t, ] =8 Hz, 2 H, ArCHp), 2.25(q, ] =8 Hz, 2 H,
ArCH>CHpy), 1.64 (br s, 4 H, CH,CH3), 1.24 (s, 6 H, 2 x CH3),and 1.22 (s, 6



(4 x CHerr]), 29.72,25.95 (SiC(CH3)3), 18.46 (SiC(CH3)3) and -5.29
(Si(CH3)2); IR (film 2955, 2930, 2860, 1470, 1360, 1255, 1125, and 1110
cnferr]; M5 (DCl) m'e 563/561 (M+, 1:1), 433/431 (M+ - OIBDMS, 1:1). 25
For (Z)-1-(t-Butyldinethylsiloxy)- 2-(3- br ongghenyl ) - 3- (4- CT-9092A

dectyl oxyphenyl) - 2 propene (6d): scale = 5.70 nmmol, yield = 97% 1H NWVR (300

MHz, CDC
2ArH) 78£r9r( X' 2 ArH)
et} 550 duny 1R Ktk o ial Eptiffench 1244 1958 Y%sesé

eéa[ 6. ]6(138 6. 66 (rasus &BZQS,XISBSGr(qLBBﬂ—@w,Z-AxGMIZQISZJZSH 12645 H , HZ
err | u >

2 H A OCH[err]%rg 27_‘[‘12%51 % Wéﬂ €<q’ 134{-]% 23’@2 88

Si (C(CH err])| z), 94, 33.14,85:097 34113, 33.93, 3L87.31-81, and BOF40 IR (Kl )a H

Si (CH er r]) [5er r3320 (be/@iis; 2866 2035, 2460, 143@01.1@11325 i810,h145,8186, 1110

141. 74, 137. 65, 83,125. 61, 122. 54, 35
114. 00, 68. 08 ( fé%"%%@?%é Pﬁéﬁ% 7‘3311963‘92 29, 56, 29. 38, 29. 32,
29.23,26. 02, 25. 91 (S O(CH3)3), 22.69, 18. 43(S|C(CHS)3) 14.13, and -5. 40
Si(CH3)2): IR (fil 300, 1250,

( I( )2 IR nﬁa’?%?zﬁg%&ﬁ%‘&kﬁ% 6"&?’398%’1‘"4%&5&; 885, 848 780,
and 695 cni err]tem#bﬂ?mtb@sﬂyﬁiz'mmﬁnol (5_) sqalg = 2.91 mmol, yield =

(2)-1- (t- Bujy| desve: TH INMRYS00 MEE3CEXY Wm]és@zéH%-ArH) 692-

b 0" 8, SR AT st ol A LA sy 1L

613 EQ (ZerH\)J :72516(td1 =8 Hz, El'llrfv—‘a'll‘klu ZS(GJHSSH@QHMW.Sﬂ%'ﬁAfOQ(QW%

=2 H, 1H 3 ??gwg é%ﬁﬁ%ﬁﬁ;ﬁg&lﬁ@&? t, J =7 He,

2 H 10 ArC[er ﬁ-rlr?fé , b=§5 Kz, 1 H,OH), 124 (5, ‘qulés fn:dg[?&saé = 75
(quint, J=AsHz, M2 942 45 Hz, /332

& Qe oo EHW% i@%@é&a&s@#@ﬁ Fofst@ls i Lbd (zsir%»gz i
?4% 014[1 eE 5, ] )A £ g r128.70, 32619, 196130 125.78;115.00(2; p#g]Hz,QJ‘Ai'CIL% lzmomz;)S 6.
15 122. 51, 11 $0°4 15 Ba S0 Ry 3de, ot .15 it a0 R g 0 0 0 <
29. 37, 29. 22, 29. 02296952925, 3860, 3600,031516, 1455] 1385} 136022220)) and 835 cnsic( CH3) 3)
14.12, and o¢b. s @CHHleB40 (MR {OHYD 2955, 2925, 2855, 1515, 1470, 1270,

1260,
For (Z)-2-(3-Fluorophenyl)-5-(5,6,7 8-tetrahydro-5,5,8,8-

tetramethyl-2-naphthalenyl)-2-pentenol (5t): scale = 4.16 mmol, yield =
65%; 1H NMR (300 MHz, CDCl3) §7.16-7.28 (m, 2 H, 1 x 2-ArH and 1 x

25 5-ArH), 6.9 (d, ] = 2 Hz, 5-ArH), 6.94 (apparent tt, ] = 2, 8 Hz, 1 H, 2-
ArH), 6.79-6.86 (m, 2 H, 1 x 5-ArH and 1 x 2-ArH), 6.71 (apparent dt, ] =
2,8 Hz, 1 H, 2-ArH), 5.78 (t, ] = 8 Hz, 1 H, C=CH), 426 (d, ] = 5Hz, 2 H,
CH;OH), 2.61 (t, ] = 8 Hz, 2 H, ArCHy), 2.28 (q, ] = 8 Hz, 2 H, ArCH,CHp),
1.65 (br s, 4 H, CH,CHy), 1.40 (¢, ] = 5Hz, 1 H, OH), 1.24 (5, 6 H, 2 x CH3),

30 and 1.23(s, 6 H, 2 x CHj); 13C NMR (75 MHz, CDCl3) 5 162.64 (d, J1.¢ =
246 Hz, 2-ArC), 144.66, 142.45, 140.67 (d, B = 8 Hz, 2-ArC), 139.73,
13821, 129.69 (d, 3. s = 8 Hz, 2-ArC), 129.13, 126.48, 126.41, 125.76, 124.29
(d, J& ¢ = 5 Hz, 2-ArC), 115.52 (J2. ¢ = 21 Hz, 2-ArC), 113.98 (J2.¢ = 21 Hz,
2-ArC), 67.92 (CH;0H), 35.55, 35.15, 35.10, 34.15, 33.95, 31.89, 31.84, and

35 30.48; IR (film) 3300 (br, OH), 3020, 2960, 2925, 2860, 1610, 1580, 1490,
1460, 1435, 1410, 1385, 1360, 1260, 1235, 1220, 1190, 1090, 1070, 1005, 890,
825, 785, 760, 720, and 700 cm-1; MS (DCI) mfe 349 (M+ - OH).



1240, 1140, 1085, and 1070 cnferr]; M5 (FAB) me 717/715 (M+, 1:1). 20
For (Z2)-1-(t-Butyldinethylsiloxy)-2-(3-bronophenyl)-5-phenyl -2- pentene
(6f): scale = 1.57 mmol, yield = 98% [err]H NVR (300 MHz, CDCl[err]) [err]

7.39 (dt, J = 2,8 Hz, 1H 2ArH) 70772§(m7H BXZ%#@%?A'
5-ArH), 6.98 (dt, J = 2,8 Hz, H, 5-ArH) 75 (tt, J = :
C=CH), 4.25 (d, J = 1.5 Hz, 2H CHerr]Csi), 2.65 (t, J =7.5 Hz, 2 H, 25
ArCH err]), 2.26 (q, J 7.5 Hz, 2 H ArCHerr]CHerr]), 0.87 (s, 9 H
Si(C(CHerr])[err]) Foafd)@- Rlikr(yi-ﬁ (6,6—7,8&&MMLﬁ[SeB—tQt)'am{eﬁtyd-]ze NVR (75

Wz, CDG [ 7 1] hnabiiidleA g ABenbt 3910 findl yidd% 7d; 10 42
e N e h s L1 s

(Si (CH3) 2) ;51 RH, s-hm),?newmaxlm 13@&3%292%&393?&&& J 208, 325
s L A b 6 L

- t-Bu). For (zw;qrizszummmwmzsrq,da@mwmmﬂyzwn)sssbts,@ 7,8- 35

o eSS A el e, T,
1H 2-ArH), 7,842 8.44,143833,
CT- 9092A Aw) 12853 128.26) 128.99,1127.10, 126.47 12636, 1259% 68110 (€CHO8) 3570
SAL 08 Sath Wi Adts, 308 o of el e s B Sond g Dt 72 (0
7 Hz, 2 H A CEPG% @925{25601 )49511% 1440, 1385, 135‘!,?099,037%[_1"0]2%‘ lg?ocﬁ)ﬁ)%)s gng,
g )C()OCI(_I[serES]) 26? err ) %%ﬁﬁ’lw W CDCl [err]) [err]
144.58, 142.27,141.22, 139. 19 138. 43, 131. 63, 129. 84, 129. 55, 127. 44, 127. 13,
_ %69253128%3;11{23 ggoﬂZ)-Q?(sﬁfnﬂtlioﬂ&tlé iii% )? %—ﬁé-(i%&%&%ﬁﬁ-m ?éﬁrs )12)
'R (fiim 2655 By AsdeyPasial-dpapterdl B s 4 ey sl Bl M S bl
10 m e 539/ 541 NMR{306MHz, CDXl3) 3751 (d, o 8HZ, dqumﬁ)wéz(wsus}Iz C,
(52) 4(45 s 1@%&*@4? §|%|Hst%/ﬁ§'§'ﬁ4§2€? 31 Hizy L H,2-ATHD, 690 (d, ] =
o ot Rl B, B-ARHD, OB (A0l =2 B Foayd TR ArEIG.50 (4 =B kzai Ghe 15
(6h): scal 20= 3-APHYEE2 (mlﬁm@d-?)%m%rﬂﬁ WYBH)3480 iy = 696, ey 1) 8
745 CH,OH), 258 (t, ] = 7 Hz, 2 H, ArCHy), 2.23 (q, ] =7 Hz, 2 H, ArCH,CHp),
2.07 (br s, 9 H, adamantyl), 1.75 (s, 6 H, adamantyl), and 1.44 (t, ] = 6 Hz,
1 H, OH); 13C NMR (75 MHz, CDCla) § 152.63, 139.56, 139.30, 136.15,
133.13, 132.08, 130.63 (d, ]2 ¢ = 32 Hz, 2-ArC), 129.89, 128.72, 127.18,
25 126.32,125.26 (d, B¢ =4 Hz, 2-A1C), 123.92 (d, 3¢ = 4 Hz, 2-A1C),
116.61, 67.92 (CH20H), 40.55 (adamantyl CH), 37.05 (adamantyl CHy),
36.58 (adamantyl quaternary), 35.27, 30.76, and 29.02 (adamantyl CH);
IR (KBr) 3430 (OH), 3250 (br, OH), 2900, 1325, 1170, 1160, 1125, 1075, and
990 cmv'l; MS (DCI) mfe 456 (M+), 455 (M-H)*, 241, 135 (C1gH1s").
30  Anal. Caled for CagHa1F3O2: C, 73.66; H, 6.84. Found: C,73.86; H, 6.87.

For (Z)-2-(3-Triﬂuoroxﬁethylphenyl)-5—[3-(1-adamantyl)-4-
methoxyphenyl]-2-pentenol (5w): obtained from (Z)-2-(3-
triftuoromethylphenyl)-5-[3-(1-adamantyl)-4-hydroxyphenyl]-2-

35 pentenol (5v) via treatment with dimethyl sulfate (0.25 g, 2.0 mmol)
and potassium carbonate (0.19 g, 1.3 mmol) in refluxing acetone (10
mL) for 6 h. Scale = 0.87 mmol, yield = 78%; 'H NMR (300 MHz,



(d, J=2H, 1H 22AH, 7.39-7.43 (m 1 H 2-ArH), 7.10-7.28 (m 4 H 2
x 2-ArH and 2 x 5-ArH), 7.09 (dd, J = 2,8 Hz, 1 H, 5-ArH), 6.80 (dt, J =

1.5, 12 Hz, 1 H C=CH), 6.45 (br d,J = 12 Hz, 1 H, C=CH), 4.46 (d, J = 1.5
Hz, 2°'H CHerr]CSi), 2.20 (d, J = 1.5 Hz, ZgH. C=CCH[err]) @1650@&‘ s, 4

H>CHerr]CHerr]), 20 1.24 (s, 12 H, 4xCH[err]) 0.93 (s,

CH fil
SuL SeLer ) eebioy 2%t Yol afiizl (T 8154 1 Sacko AU
(15%5) 1r27115 éég/O , 2-Aa%])1P24 (ﬁOB(I—,I,]BMI—BBﬁQB&ﬁ, T8 57A£H)$ﬁ5 @hl) Jed, 8 H, 1 M5
e
CSi [C(CH[err])[SQ?rS'( feﬂl)( ferrl‘ii %’gﬁrﬁ),SM(m,lH C=CH), 4.30 (m, 2
(2)-1-(t-Butyl dl-%:ﬁg ;rSZH( w@@hen;/#yrsz,[mw ArCHp),2.25(q,] =
adamanty! ) - %mhﬁxzmemméﬁi r§9 b, s85dfiyD), 4.8 /BR, Vield = = 87%
e FL bk 13 5%1\1

Lo M adAani b LOns i b bt Y,

g 3- 306 Ag H) , dlsgmlaﬁ’é?,ls%ézlaz&13182113208;}1}0623@;2 &k 320Hz, 2- Hz, 14H20
A 5
o o 2k é[eﬁpaﬁ e zéﬂ’élzk%sf% tg R shi2 k), |
e e S a é:;ﬁzm%m;ﬁ ?tfqg Qiéﬁ%l@%iﬁ'ﬁﬁ’ rHr1>
adamantyl ),1 d ) | 1 ) %a :
d -0.10 6 err
'igs 66, 141(§2 Lgé%ébg A@K 905, Lerr]
129. 85, 129. 54, 1285045325262% 1188, a&‘\ﬁm&&l,lm @Cﬂ)hﬁ/@%?@ﬂvﬂﬁ @Mr] asi),

CT- 9009 (51 O Y e é?%iﬁa*f?g@&%@%?%%ﬁ%m R

(film 2950, 293't‘pumbo 1460, 1455, 1410, 1250, and 1125
cnferr]; Mis(DCl) me 595 (MH+), 465/463 (MH - OTBDMS, 1:1). 5. For

acdarant y1 )4t - bt y1 HRE GO RenEh bR anpahsmethasyphesylizs = 6 o ol
yield = 80% capertefioh(2:3:1; Z:B){5%): Ebtaamﬁahsﬂuié\s% dfmﬁt(g?]l-twes prepar ed
25'723 E71280(3} f1|9 g{ %9%1‘?22?%@"%‘&83&[%“@ (Z-isomer) 7.36
(dt, J =10 8,b ethylsiloxyphenyl}-2spentene, a by-preductiinithesynthsis of 15 ( t,
é —28HZHZ Jon i Thdbis-dllyt ttter10.700'g, .19 meioff WaS Wfssolvdd In 3¢ nfl! of 0. 7 =
3:1:1 acetic acid/THF/H>0, and stirred for 48 h. The solvent was
‘removed in vacuo. A solution of the residue, 2-phenyl-5-[3-(1-
adamantyl)-4-t-butyldimethylsiloxyphenyl]-2-pentenol (2.5:1, Z:E), in
THF (10 mL) was treated with a 1.1 M solution of
25 tetrabutylammonium fluoride in THF (1.44 mL, 1.59 mmol). This
mixture was stirred for 30 min at rt and then quenched by the addition
of saturated ammonium chloride solution (10 mL). This solution was
partitioned between ether and water. The organic phase was separated,
dried over anhydrous magnesium sulfate, filtered, and concentrated to
30 give 2-phenyl-5-[3-(1-adamantyl)-4-hydroxyphenyl]-2-pentenol (2.5:1,
Z:E): TH NMR (300 MHz, CDCl3) § (Z-isomer) 7.25-7.34 (m, 3 H, 2-ArH),
7.09-7.12 (m, 2 H, 2-ArH), 6.91 (d, ] =2 Hz, 1 H, 5-ArH), 6.75 (dd, | = 8,2
Hz,1H,5-ArH), 649(d, =8 Hz,1H, 5-ArH),5.75(t,]=7Hz,1H,
' C=CH), 4.30 (m, 2 H, CH,OH), 2.58 (t, | = 7 Hz, 2 H, ArCH3), 2.28(q, ] =7
35 Hz, 2H, ArCHCH)), 2.08 (s, 9 H, adamantyl), and 1.73 (s, 6 H,
adamantyl); (E-isomer, partially obscured) 7.40 (m, 1 H, 2-ArH) 6.97 (d,
]=2Hz, 1H,5-ArH), 6.86 (dd, ] =2,8 Hz, 1 H, 5-ArH), 6.51 (d, | =8 Hz, 1



ArH), 6.64 (d, J =8 Hz, 1 H 5-ArH), 5.78 (t, J = 7 Hz, 1 H C=CH), 4.22
(d, J =1 H 2H, CH[err]OSl) 2.58 (t,J =7 Hz, 2 H ArCHerr]), 2.22 (q,J
=7 Hz, 2 H ArCH2CH2), 2.05 (m 9 H, adamantyl), 1.76 (s, 6 H adanmantyl),
1.01 (s, 915 H SiC(CH3)3), 0.88 (s,9 H Sr(CHerr])[err]).cfo892As, 6
H- Si (CH err [err]) and 0.00 (s, 6 H, Sl(CH[err])[err]) (E- |sorrer) 7 55
t, J=2 Hz, L,

(2-_ . 7.01 (d -Af %ﬁq%éggﬁkgg @g?db%ﬁi S%Zﬁzﬁl H, g ArH)
6.72(d,J = z);IBIKBFbISSZQ@H 3%ﬁ€OH 00,2850 @mn Z@m(% 2 H,
CH err] Csi), % MS(IDC?)—:?:/J‘BB @), A8 37, 2215135%@ \in ¢Hled? H,
Ar CH ] CH

RACHEATRSE cdac ot ol Kt L A e

Si (CH err ] ) [%r r H, 8.3%r 2-Phenyl-5-[3-(1-adamantyl)—4-hydroxyphenyl]-2-pentenol
bi Spent yi oxyphe T 1. 7o MR, 155 bl Jpa kifed itk d arrﬂeﬂwlfl&fafeésm 25
NVR (300 Mz, %5 ?f%ﬁl d powdered P&ia*mmzawomtexﬁﬂ-ém 8. 165 mmol) m 2

H 2- ArH), 6.6fh ('éﬂu)dn a%ehﬁ\e for 118 18- RhéllcoofedofRattioh anx&u%ﬁ& 1 H,
3-ArH), 6.58 (t E% T H 3-ArH), 4.35

(d, J = 1.5 "%“‘ﬁ“"aif H’]Veé?'? Tgig"fs‘%ﬂle‘x &Pb‘"ﬁieﬁng SORMB’ A o err]),
3.53 (t J 1:0 6. chigmatograplly An(ilieg gell (elitidn #@ith methyléne chloride

e @E@@ﬁ@g@m
0.06 (Si (CH3)2) ovm!imw(qfaimza 3dmabiture of Z3 omemslli 3 ,

148. 09, 142. 00, 1& )832—196::1&9@3#71@%113 H22AGH 1? 23352-@51-928951

(1 (1312[ 2?r] clzls? ,002 Jgéﬁﬁr@%ﬁé%?&%ﬁ %@ )zégﬁé ob=80, 18. 43

(2 35 g( gl;g% 3)2 185685Hzl4 HE-ATH)(R78 etnﬁ- 7H25 HSC&CED) 281 (irR%(HJ CH}%OH), 3.79
1140, 1085, 1070, RILQSEBL AW fE L3241, Ay, 230 JET M 2] ) 040
810, 780, and margﬁzmﬁg), 2.08 (3,193H) adamantyd), and 1(7m4s, 6 H.z;iammyn/@( m ;
Csi[C(CH err]) [%ﬂ&:{ ﬁuﬁaﬁsw&aw& Afi3)) 59 (t'?-o?l 2] Lo ent)

Synt hesis of 7 re n.o ry brom de’
I n anhydr ous te&%@h?ﬁa@'ﬁk (Gg % s cooled to -78 [err] C under
argon and t2@®ated with t-butyllithiumsolution (1.4-1.8 Min pentane, 2.1

equi val ents). The pajg: &) b Q¥ fiGhiche Ry IiHG1)8:34 - adafithrtly)-g’8 [er71C

hydroxyphenyl]-2-pentenol (Sy): scale = 1.8 mmol, yield = 83%; 1H
NMR (300 MHz, CDCl3) 8 7.51 (m, 1 H, 2-ArH), 740 (m, 1 H, 2-ArH), "
7.35(s,1H,2-ArH),7.15(d,]=8Hz,1H, 2-ArH),7.06 (d,]=8Hz,1H, 5

25 ArH), 6.60(dd,]=2,8 Hz, 1 H, 5-ArH), 6.36 (d, ] =2 Hz, 1 H, 5-ArH), 5.80
(m, 1 H, C=CH), 5.00 (s, 1 H, ArOH), 4.28 (m, 2 H, CH>0H), 2.56 (t, ] = 7
Hz, 2 H, ArCH»), 2.23 (q, ] =7 Hz, 2 H, ArCH>CH>), 2.08 (br s, 9 H,
adamantyl), and 1.75 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) §
154.34, 139.88, 139.58, 139.23, 134.18, 132.09, 130.62 (d, Fc,f =32 Hz, 2-

30  ArC), 129.59, 128.76, 126.87, 125.26 (d, J3, ¢ =3 Hz, 2-ArC), 124.09 (q, Ilc,f =
271 Hz, CF3), 123.97 (d, 3. ¢ = 3 Hz, 2-ArC), 120.63, 116.92, 67.79
(CH20H), 40.62 (adamantyl CHj), 37.05 (adamantyl CH3), 36.38
(adamantyl quaternary), 34.85, 30.11, and 29.03 (adamantyl CH); IR
(film) 3500 (OH), 3280 (br, OH), 2910, 2870, 2850, 1420, 1320, 1310, 1165,

35 1125, 1085, and 1070 cm-1; MS (DCI) m/e 455 (M-H)*, 135 (C10H15%).
Anal. Calcd for CogH31F302: C, 73.66; H, 6.84. Found: C, 73.58; H, 6.84.




10 for 30 mn, and then added via cannula to a pre-cool ed sol ution of
ethyl chloroformate (1.5 - 3 equivalents) in anhydrous THF at -78 [err]C
The resulting mxture was allowed to warmto roomtenperature, and then was
poured into a separatory funnel containing ghethyl ether and spliggoaped
ammoni um chl ori de solution. The | ayers were agitated and 15 separated, and

t he organi c phase h sat rid ution, dried
over aghydr oﬁs mg%@?&f?d&fﬁﬁm‘ °¥°lni‘? ggbgg]r‘i&#%&ﬁ)%url fication
by ﬁol umm  chr onpéthokp hgfnﬂ]!-a-pentenolo(h) ebtamm:l freim (Z)2K3-pr oduct ; eI ution
with 1%to 2% ct

Procedure B: A%Isgl?‘/‘ﬁf %@183#&1‘9%5@-?@02 d%q%‘itﬁeﬁ%lh & é}{rﬁ gghyd ous

t et r ahydr of ur apentenol Npyhaiia eatment; with dinfethy} st fﬁﬁéQ By 3P Hﬁﬁobr eat ed

Wi th t-butysli hRdypossitid edrbohate (0.1 ¢/ 1.5 ninbl)ahrefldxitigacatbre(B) . The

Preatod wiih 2%&@%&5&3 B a1 PR Fdel?T 525 2&&%@9@%@ Fesul ting
m xture was al IGEEIQ)Mﬂh(m)IH RaArH), ZH0d(my 2k £2- AxkD), 7.02 6d )y 831, i nto a
separatory fum}e‘kr urzafs qrmn@m)chl ori de

sol ution. The Ia% g"‘éjh?ltéd énd“ﬁsarate and ?%é

g c phase was
washed with sa )053@@!131) Qig{)'&zge@rbvérl‘l&ni%rous
magnesi um 3g {@t—ﬁ 374 tst swaHa)i 28TE, 7 B9 H, CH ) ge74gdebyde (1

e al ent 0 0 and eat ed th
sgg: \tjm cya)nl de I 2 ME gg"ﬁ\gﬁwubeﬁ?%l tl'r['and rra\rllmganese
di oxide (5:1 V\%hiatftyl)lmd)fl Wédrﬂd@lﬂ;déﬁ;l‘dhﬁ(m ﬁm@b)ﬁas stirred
~at room { emper g {855 13d.79 ?39%51‘ @;w%i mmdmamsp ene chi ori de

and filtered thr ough orié- 1 nch d&qf‘dl?’i?d iﬁﬁ%f‘b\ﬁffh:d with

wat er and sat urAt@dl %%&.meﬁ; :ﬂelmﬂ
magnesi um sl f at7¢ HZ,/CEH, rmgae(aql(’ ¢ =4Hz, 2-ArC), 120.29, 111.94,678392A

E?PfﬁQtéi‘T?Sru@%@%ﬁ#W&%& S e A

gave the desir ¢3%.68 (adiagiantyl quaternari);35.48, 33.31, and 29.10 (adamantyl CH);
(2)-1- (- Butyl gl y'a368 ?6¥b'f§o%32§5°0’ 954 195y 1985115031100, and 1070 cm-
1. MS (DCI) m/e 470 (M+), 469 (M-H)*, 135 (C1oH15*). Exact mass
20 spectrum (FAB) Calcd for C29H34F302 (MHY) 471.2511. Found:
471.2496. Anal. Calcd for CogH33F302 ¢ 0.1 CH2Cl2: C,72.96; H, 6.99.
Found: C,72.88; H, 7.10. |

For (Z)-2-Phenyl-5-[4-(1-adamantyl)-3-methoxyphenyl]-2-

25 pentenol (5aa): scale = 3.82 mmol, yield = 91%; 1H NMR (300 MHz,
CDCl3) § 7.20-7.33 (m, 3 H, 2-ArH), 7.03-7.07 (m, 3 H, 2 x 2-ArH and 1 x
5-ArH), 6.64 (dd, ] = 2, 8 Hz, 1 H, 5-ArH), 6.55 (d, ] =2 Hz, 1 H, 5-ArH),
5.75 (t, ] = 8 Hz, 1 H, C=CH), 4.29 (s, 2 H, CH,0H), 3.74 (s, 3 H, OCH3),
2.62 (t, ] = 8 Hz, 2 H, ArCH)y), 2.30 (q, ] = 8 Hz, 2 H, ArCHCH)3), 2.03-2.08

30 (m, 9 H, adamantyl), and 1.74 (br s, 6 H, adamantyl); 13C NMR (75 MHz,
CDCl3) 5 158.68, 140.92, 140.22, 138.33, 136.10, 128.59, 128.26, 128.01,
127.11, 126.20, 120.32, 112.01, 68.06 (CH20H), 54.89 (OCH3), 40.68, 37.14,
36.65, 35.62, 30.27, and 29.11; IR (film) 3350 (br, OH), 2904, 2848, 1610,
1494, 1452, 1412, 1246, 1162, 1138, 1102, 1090, 1042, 1026, 1002, 808, 760,

35 and 702 cm-1; MS (DCI) m/e 402 (M*+), 385 (M*+ - OH).



ne (7a): via procedure A scale = 2.48 mol, yield = 46%

phenyl - 2- pr ope

[err]H NVMR (300 MHz, CDCI[err]) [err] 7.93-7.96 (m 1 H, 2-ArH), 7.90 (t, J
=2 Hz, 1 H 2-ArH, 730-7.36 (m 2 H, 2ArH) 704710(m3H 3ArH)
692695(m2H3ArH) 673(tJ: 31 H C=CH), J?—f_@o%%

Hz, 2 10 H, CHerr]CSi), 4.34 (q, J =7 2H CCIerr]CH[err ])[ 5]§t
J=7H, 3 H CJer ¢ 8 err
and 0.07 (s, 6 Wfﬁ(ﬁ%ﬁ?&%ﬂt@;’y {3§5@&%+§ 8166 50
(C=0), 140.44,1 dgqup_ggm -pester®l (5bb): scale = 048mmol yxeld 88%,

120, 84, 129. 70, 18MRI(S00456, E29C1P8 123 G, 1102
2 0 (771 A e i L fim;m,, e,
2955, 2930, 28@5 5md@3#@)3,8]fﬁﬂ,mﬂmrm759ﬂm51H C=CH), 4.34 (m, 2

%ﬁf&i”ioil(l%zg R st O S A A S o6

(5,6,7,8-tetrah t(brs,aiﬁnglmnnd bR r6H) adamantdhd.q37b) : vi a

procedure A scahg 6H4ad3ﬁ\éﬁi91),aﬁdq|51 (5 331f4> dﬁ)’r zgu%zz |
) 7.05

SRR P 1 S T S

C=CH), 4.421qd - B

Cerr]CHerr]), A‘ﬁﬁao@gﬁﬁ@%ﬁ) A%(qéﬂgg‘tﬁ@m E:H7 Hz, 3

ferr]),
ggﬁgrr]eaﬂ[erzr%?:” CH203% (@mwlmmybraqm@dmmﬁm%% (s,
6 H Si(CH err]3366/32.35 mﬁrdﬁM&Mmmﬁﬂrd@o[@f 'OH},R184 (CO,

144.20,143- 57 186 Yad 01 126, 20 1070 car T, MSDCBanle 471 (ME), 470

126. 16, 126. 19, 66M2}3 WH)T,CBS) 135(CpH1692CH2) , 34. 96, 33. 98, 33. 86, 31. 67,
30 31.42,27.93,25.91 (SiC(CH3)3), 18.42 (SiC(CH3)3), 14.31

(Cgerr] CH[err] CH err]) and -5.33 (Si(CHerr]) err]) IR (film 2960,
2930, 2860, 1720 (C=0) Fon@bz-ﬁémﬂumethymh &M-admﬂaﬁﬁ}&)-sﬂ{ err]; MBS

(DC) nfe 506 (ethokyphenyl}-2-propenol (See): sca 0], yigld = 90%; 'H

Z t - But yl dj 3= boet eny

EREISAHE v et i e e
procedure /20 sczi0t (d, P=8HzdH, 3-)A:‘H)Q|669453%H,]¢1=M&§D@ ,[19”])

2,80
o711 547,95 Bl 8, 18y s ] b B, ol
C=CH), 6.80 ( dd3.344g, IHHOCH3)1.98/(s:9 Hiadamanityl)) and 1169, (n?, H—Lebd[ err ] OSI
4.34 (g, J =7 h3amdnkyl and OR)] Bt RVR) (75 MHz, CDClg) 5 158.22, 140.17, 139.08,
- 138.14, 134.07, 132.56, 131.23 (d, 2. ¢ = 32 Hz, 2-ArC), 129.36, 127.99,
25 126.29,125.75 (d, 3. ¢ = 4 Hz, 2-ArC), 124.16 (d, P.¢=4Hz, 2-ArQ),
122.11, 68.60 (CH20H), 54.25 (OCH3), 40.42 (adamantyl CHj), 37.06
(adamantyl CHp), 36.83 (adamantyl quaternary), and 29.01 (adamantyl
CH); IR (KBr) 3385 (br, OH), 2905, 2850, 1325, 1130, and 1070 cm-1; MS
(DCI) mfe 443 (MH?*), 442 (M), 441 (M-H)*, 135 (C10H15%). Anal. Calcd
30 for C27H29F30; * 0.3 CH3CO2CH2CH3: C,72.23; H, 6.75. Found: C,
- 7237, H, 6.59.

For (Z)-2-(3-Trifluoromethylphenyl)-5-[4-(1-adamantyl)-3-t-
butyldimethylsilyloxyphenyl]-2-pentenol (5dd): scale = 6.7 mmol, yield
35 =82%; TH NMR (300 MHz, CDCl3) § 7.51 (m, 1 H, 2-ArH), 7.40 (m, 2 H,
2-ArH), 7.19 (d, ] = 8 Hz, 1 H, 2-ArH), 7.07 (d, ] = 8 Hz, 1 H, 5-ArH)), 6.61
(dd, ] =2,8Hz, 1H, 5-ArH), 6.48 (d, ] = 2 Hz, 1 H, 5-ArH), 5.83 (m, 1 H,



1.72 (s, 4 H CHerr]CHerr]), 1.29-1.38 (m 15 H 4 x CHerr] and
Cderr]CHerr]CHerr]), 0.94 (s, 9 H SiC(CHerr])[err]), and 0.10 (s, 6 H,
Si(CH3)2); [err]C NMR (75 MHz, 5 CDCI[err])S [err] 166.58 (0_(9}9092A

144. 38, 144. 32, 139. 95, 139. 51, 134.07, 133. 29, 431. 66, 130. 80, B

154,63, 124 55 LTI AcRDe] 1 5% £ CHOML564) 0 B2, 2], dwCiipden 235

( St C( CH3) 3) , 1@48&8&5{1&:@1—&) 2.Q67br 549 PB adamahiyl), 1742866 5930, 2860, 1720
(G0, 1470,  1468matifl, 14260 3 B Vhn BISRs, @ﬁdsﬂé(é%ﬁ;si%ahzs“@é%'> e

10 556 (MH), ﬁ-ﬂ
(2)-1- (t- But yl SiGE¥ sHmMR MEza RSAe) §854/5h 43976, 189.43, 13928
(4- decyl oxyﬁhefm)ﬂmrwpm:ss?m.so mn@sstizmkd Fid berr]H

170, Bl L 10, o o ol

3-ArH and C-O—Kadatndﬂtyﬂ dZHzT), 37.07 Gedanda lCHzﬁr%]Sﬁhﬁanﬁ §ate3mh‘?' J g

2 101 b bl 5 6 bl E‘%wsaag(s 3

Si (C(CH[ err]) [ ard3:42§SEH3)2) IR (fiim) 33201br, O 12030, zeﬂa, 285031325, 1265;,
Si (CH
i (CH[ err]id er 1235, 1165, 1180N\843, GAd 895%m R 13th12 [595721 ﬁ‘ﬁg@% 2

136, 56 1?38736@9456}1.”1@%3@%%81%2 et aniss egesrim FAD) Galesfpe. 1) 52. 00

(CRCH3), 31. 7€34H,sB30%8i MR 5AMB1AY. Fourd.570.3122.78 (Si C(CH[err])[err])
25.58, 22.55, 18.29 (SiC(CH err])[err]), 14.00, and 4.72
(Sl(CH[err])[err]) I R (flln) 2950 2930 2855 1730 (C=0),

1605, 1510, 1470 Example$(Generl Proredur : - :

1005, 985, 84§, 780, 755, 730, and 695 cn err] VS (DCI) me 538 (M+). For

bi sdecyl oxyphenyl) - A SO {4 BB B SR T Haetrions

yield = 44% [emdrtad\méemylms@ﬁdwnb)to[mhnaeaar r06The) 2 H,

Cor o ah C-ERfuql wiel ekt iR ey lipéntflonhrp x?aw(y T et
H 3-ArH), 4.3equivalents) En one portior;, éoligwesd by atldﬁlio@cpf 4-dimiathylamino-

cq err LCH[Ago r] )Wf@éﬁ? (6.0 j el;u}vqkﬁ%a uﬁﬁitﬂm,@ﬁﬁ:gé @P@g&gﬂéﬂm watthdded I =7
Ar,C[err]OCH[er @I{"é’ierfl} the reactiongnixturewpas stigred at 0-3539G for 25 rr]), 1.36
(t, J= 35 6 HThedmiktut®wids ihehl artitiohka bekweerl dlél'h%v’l etherand Satdrated X

e 1) Oy e b SR8 G e ot sy
148. 15 (3- Ar C) satitatedD s¢divin Chloridé sOltibad di‘ﬁ:d over anhydrous magnesium
25 sulfate, filtered, and concentrated. Purification by column
chromatography (20:1 ratio of silica gel/crude product; elution with

hexanes to 2% to 4% ethyl acetate in hexanes) afforded the desired
product. '

30 For (Z)-1-(¢-Butyldimethylsiloxy)-2-(3-bromophenyl)-3-phenyl-2-
propene (6a): scale = 2.62 mmol, yield = 96%; 'H NMR (300 MHz,
CDCl3) §7.39 (dt, ] = 2,8 Hz, 1 H, 2-ArH), 7.35 (t, ] = 2 Hz, 1 H, 2-ArH),
7.06-7.24 (m, 5 H, ArH), 6.95-6.98 (m, 2 H, ArH), 6.70 (t, ] =2 Hz, 1 H,
C=CH), 4.37 (d, ] = 2 Hz, 2 H, CH2085i), 0.92 (s, 9 H, Si(C(CH3)3), and 0.07

35 (s, 6 H, Si(CH3)2); 13C NMR (75 MHz, CDCl3) § 139.87, 136.30, 131.58,
130.35, 130.14, 129.17, 128.01, 127.72, 126.78, 125.87, 122.52, 67.80 (CH,0),
29.71 (SiC(CH3)3), 25.91 (SiC(CH3)3), and -5.34 (Si(CH3)2); IR (film) 2955,



72 CT- 9092A _

133. 93, 130. 90, 129. 97, 129. 22, 128. 63, 128. 30, 125. 81, 122. 40, 114. 06, 112. 99,

69. 04,-68. 57, 68. 25, 61. 00 (CH err] CSi ), 31.90,29.60, 29. 40, 29. 36, 29. 22, 29.01,
25.98,25.91 (SiC(CHerr])[err]), 25.85,24.14¢24.03, 22.68, 18?-?.

(StC(CH err])[err]), 14 30 14 12, and -5.34 (Si(CHerr])[err] %?flln')

2955, 2925, 2855, égé {721% 1112%6§0751¥66§ 8&&% wésoaand 1020
b Fﬁy'llsMS)

cnfterr]; M (FA

(2)-1- (t But yl d I)Zn(eﬁodéﬁlﬁ(ﬂlﬂhﬂ‘xylﬁiﬂenyl) 5- phenyl - 2- pent ene

(7f): wvia procedure A scale = 1.51 mmol, yield = 52% [err]H NVR (300 Mz,

CDd 7.9 J =z 2,8 H Ho 2-. , .82 (t, J =10 2Hz,
H, [gr rA]r)H) [ 7 ]34 (té Wﬁ) -F(§5Bu lgme&YiélQ*ygﬂwaW%ﬁ(ﬂ%MiW 8 2- ArH

nd 5 x 5- g—l ) , tehr&hydrot5,5,8,8-tetramethyb2hia hlhéie ro n35(6b%t ,stale < | Hz, 725
err er =

, Cg H, Lr CI[—|2)5J%12 ‘i égi =) 7“51M %err % g 208 =

Hz, 3 H CCIe riy 238 (¢ ] =@ He, 1 H, 2 it 05 H[A}IH],) and

.02 (s, eféhmrlrﬂiglgl{lﬂ)rkﬁagi , NV 2, W&m leg3ds)1lerr]

166. 50 (C=0

130. 21, (129 230 1 %éﬂ%ié s,é 5-'3’?25%% {brs, dHeGHaCHY 120 (5 6812 x 60. 83
(Ol er ] CH'H0 1] CHa} .99 (36 H.2 2CHE, (95 6 THESACCHR) A arlc0.07 GIHH) . 14. 22
.(CQerr]CH[err]g&%g@ and -5.52 (Si(CHerr])[err]); IR (film 3085,

3065, 3030, 295 2895, 2855, 1720 (C=0),

1470, 1460, 1455, 1365, 1270, 1170, 1125, 1110, 1085, 20 1050, 1030, 840, 815, 775,

Q-

O\‘F\JE-I

755, 700, and 675 cni=6f (Z)-1 éi?oiﬁw&bro&%’gpﬁé}‘ryu-s-(sws-
s CH
(D14t by oA ﬁe&a%éi% +aShehmsEa apropene (60 scle = 23

(5,6, 7, 8-t €l ahganal, y;ad&sz%,e HaNMR (300 Mz ODCRES 7161-(d; perd Hae2 H,9) :
Car %'_11“08”‘:5}**1%?*2623@?%@ uEp| Vol isia > MR ER A8 e FH 7 X
8 Hz, 1 H, 2-ArAyH and€=CH)7428\(dof +1 Hz, AH, @\Hdosl)Al m (s, 2 ,CHiCHp)~ 2 Hz
1_H 5- 4Agg|)( 61.8%-1( m,J12=HZ4§¢Ha)é K th(%, / ;'ZH 1 H
o asy. 'S schhfac ﬁ&i@% 16,14@ 414(1.447 33%39 TRAP
ég[ CH e]r E:L E:m()a]r r133.13, 164 685131462-113037"2,%2)36 130208, 428. oz 12644/ 126.38,126.10,

err err
CH err]), O. 870}3 %]12!4 %i m’éﬁ )Ojgﬁ% i%‘*@%?fsy 3748
Si (CH err]) [ er ri4x CHa: 39N 3)12118%@(51@5%3) and 6529 (Si(CHa);
144.56, 142. 23, (Bl 933 294b, 2860, 1470, 1360, 1 255,11 anggangrmw[g? 20 35

e ATt 1 Dk T
35. 74, 35. 2@535. 13, 34. 13, 33. 92, 31. 91, 31. 85, 30. 34, 25.91 (Si CHB) 3), 18.39
(500810, 143 (OBl bbb
decyloxyphenyl)-2-propene (6d): scale = 5.70 mmol, yield = 97%; 1H
NMR (300 MHz, CDCl3) § 7.35-7.41 (m, 2 H, 2-ArH), 7.16 (t, =8 Hz, 1 H,
2-ArH), 7.09 (dt, ] =2, 8 Hz, 1 H, 2-ArH), 6.88 (d, ] = 8 Hz, 2 H, 3-ArH),
30 6.61-6.66 (m, 3 H, 2 x 3-ArH and C=CH), 4.34 (d, ] = 1 Hz, 2 H, CH,0Si),
3.85 (t, ] = 7 Hz, 2 H, ArOCH3), 1.71 (quintet, ] = 7 Hz, 2 H, ArOCH2CH>),
1.20-1.42 (m, 14 H, 7 x CHp), 0.91 (s, 9 H, Si(C(CH3)3), 0.85(t, ] =7Hz,3
H, CH3) and 0.06 (s, 6 H, Si(CH3)); 13C NMR (75 MHz, CDCl3) 5 158.02,
141.74, 137.65, 131.69, 130.35, 130.19, 130.17, 128.62, 127.83, 125.61, 122.54,
35 114.00, 68.08 (CH20Si), 67.88 (ArOCHpy), 31.89, 29.72, 29.56, 29.38, 29.32,
29.23, 26.02, 25.91 (SiC(CH3)3), 22.69, 18.43 (SiC(CH3)3), 14.13, and -5.40
(Si(CH3)2); IR (film) 2955, 2930, 2855, 1605, 1560, 1510, 1470, 1300, 1250,




73 - CT-9092A 840 cnjerr]; M5 (FAB) me 534 (M), 533
(MH+. Anal. Calcd for CJerr]Herr]Jerr]Si: C 76.35 H 9.42. Found: C,
76.78, H, 9.40. For

(22), (4E) 1-(t-Butyl di nmet hyI si | oxy) - 2- (3- cargoet hoxyphenyl ) -

5-15, 6, 7,8-tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napht hal enyl ) -2, 4- -fl;exagil ene

Lo o), o S s 8 B

ArH), 736 /550562 (MHE ALY), 7.22 (d,J = 2 Hz, 1 H 5-ArH), 715

(d.J.=8 H, 1H 5ArH) 704(dd Jm2.8 e 1 H 5-ArH), 6.80 (br d, J =
12 H, 10 1 H C brd, J =12 H, 1 H C=CH), 446&,2H,
CHerr]OSi ), 4. 35 ( ori?‘-’?-ll-(i Wldur@@ﬂsrlpmzrﬁ?rp;omgphenya-s B,

%Cglr'lg ]eE:lr-l][ )ersr ]1 lﬁ?déd?lo:é‘ypkég )-ZprSpeére e sedle = 1.6 Bombl, yield = 180%31H
CH err]), O. 91%@@“@’( 3 ﬁ[ﬁ‘fﬁgﬁ]%‘%ﬁ dﬂsgi'lzﬂ)f
Si (CH err]) [ er ZArH)&.11 @R 1| 9 F2/HA], ZArH):6.66 Qd,IT@'szZlBH FPACHO) ,

139707137 29, $3 S8 3P HRIPTASD 58001 FL S5 649 Gy =2 Hz0,
123. 00, 122. 60, 87Had-Artl) 434)(dd ¥ 2 Wz 299, CHoOSI) 389/ =7 Hz, 2 H,

?g é(z CEIFe(r)(ri] f’fm )3333(«425}@ 213 MCBOEH: }h[m(qlﬁm ;137 r 1) and

15.32 (S (CHB) @% 12@60@1{“2@5 7‘5%6%%1‘;%&) RASiY; (m,

(14[1)335 14;;30, éigo zsammmiz)mmml(?a,m& ﬁm-mﬁmsl () HEﬂic@H@)d).]arﬂﬂF 1, M5
e or -

(2)-1-(t-Butyldi rre&h %.g'l )Ziz:ﬁsg car Eérre%h %fg%;

(1- adamant yl ) - E(PLZ 54@92(?3@1 \13%1 ul27.85, 135&55\ =

a-z 811m|_rlol 2121 %1:22512’5%9(1!1134@ 49:6%) 68161, 68.14.31.98) 31918 29.68 129,60, 2957 2. 8 25
r

R e e L
?. 6? (_dg H\; = M-BZSS(Sl(ﬂIH@z)“\:RIXﬁhﬁ)ZBSSQmZEJZSSSZ[IE’ES 147011233}126})sz :7),9H(br
c’q err] CH err] )1548’(:1;@6% go@%&a %QJ%%IH(JS é’@rﬁ?ﬁ?[t% I—f ArCH err]),

2.24 (g, J =8 Hz, 2 H 30 ArCH2CHZ) 2.04 (br s, 9 H adamantyl), 174(br

s, 6 H ad nt yl St -
S T S S L
126. 20, 120. 34,CDCB)&. 393(7dt3)2- QQHI_!-H, Il]m-hrl-ﬁf? OB7 2003 Y H,/8x 29ArH
(A err] CH errlahg £25%4eil), 6'98 @, L2278 181 20 52R), 575 (65 12515, 7.5 Hz, 1
H,C=CH),4.25(d, ] = 1.5 Hz, 2 H, CH05i),2.65(t,]=7.5Hz,2H,
25 ArCHy), 2.26 (q, ] = 7.5 Hz, 2 H, ArCH,CH)), 0.87 (s, 9 H, Si(C(CH3)3),
and 0.00 (s, 6 H, Si(CH3)3); 13C NMR (75 MHz, CDCl3) § 141.43, 141.01,
139.35, 131:47, 129.77, 129.42, 128.15, 127.29, 126.51, 125.72, 121.94, 67.09
(CH20Si), 35.82, 30.16, 25.77 (SiC(CH3)3), 18.27 (SiC(CH3)3), and -5.52
(Si(CH3)2); IR (film) 3085, 3060, 3025, 3030, 2955, 2930, 2895, 2855, 1590,
30 1560, 1495, 1470, 1460, 1455, 1360, 1255, 1125, 1090, 1070, 1050, 1005, 840,
815, 775, 750, 700, and 675 cm-1; MS (FAB) m/e 429/431 (M*, 1:1),
373/375 (M* - t-Bu).

For (Z)-1-(t-Butyldimethylsiloxy)-2-(3-bromophenyl)-5-(5,6,7,8-
35 . tetrahydro-5,5,8 8-tetramethyl-2-naphthalenyl)-2-pentene (6g): scale =
2.4 mmol, yield = 94%; 1H NMR (300 MHz, CDCl3) 7.35(ddd, J =1, 2, 8
Hz, 1H,2-ArH),7.23(t, ] =2 Hz, 1 H, 2-ArH), 7.18 (d, ] =8 Hz, 1 H, 2-



35 (SiC(CH3)3), and 18.38 (SiC(CH3)3); IR (film 2950, 2930, 2905, 2850, 1725
(C=0), 1460, 1455, 1440, 1410, 1280, 1260, 1160, and 1120 cnierr]: MS (DCl) |
74 CT-9092A mfe 575 (M#+), 574 (M+), 573 (M- H+, and 443

M+ - OS CH CH )
T

1-ad tyl 4 t 7 d
AT YL A Ay P HRYRASTY O d PR bt Bt 2 o
a ca. 1:1 mxt u6.91(6m ZJH,(&AYH)ZSH(taheWJHz,tl-H C=CH),422(d,J=1H,2H,

but yl di net hyl
' bﬂtgl d: gt hgl :: I oxyp%;én Zﬁ%z(ﬁ mk )(qé aerl’ l]‘lract | 5ns io
wer e pool ed and -éér‘%érftlrg 2& ?5/@ H}@G‘QH@ 6%3 6Hh§xl%{3)epaz(§?rpound,
1- (t - butyl d|5ret9|Iyﬂ,Si¢(®H§)3)2anﬂﬂod (sp6 Hj S{(CIY)9adC INMRY75- MHz, CDCl3) §

but yl di net hyl

cod ferr) [ye?'rﬁ 41438 ]}%Sﬁ%{% 0, 129 B 5t A os, )
2-ArH), 6.94 (d12Q45; 126437, zssq,mznm?zmcnzqswsworsszzl $5114,34.18), 5-ArH),
6.66 (d, J = 15338 '“?19313'1"8753@31")Z§ﬁ ﬂ%&k@f’é@ 4ndlis.33 c@gﬁ%&ﬂ 28 (d,J
=1H 2H CH J=7 H,
2 H Ar CH[err][ )rq %15%14%3]%5118@:)3“ o 151; ):Iamanty 1),
1.03 (s, 910 53!!54&]0\&-@{)*111) 0ARAL. @alc&fdxlc kB r¢,)é874,1 1, 0. 32

, 6 H Si(CH H, E- ,
=, o S (G RRIE o g e S ager (&t (e o
5-ArH), 6.72 (d,J = 8 Hz, 1 H, 5-ArH), 5.88 (t, J =7 Hz, 1 H, C-CH) 4. 41
(s, 2 H .CHerr] 8 >Fo,25@{asg4- .sa% 15 blombofdny
Si O CH ORY
e e B e TR,

2955, 2930, 2995, @’BBscHé?Q&ﬂﬂﬁﬁfno 4092% 13t NMR\B00 MB%, CDCIHIF 7 4bH) |
G16°(1k). Anal (E 3 it LR 7o elg GV ERE S ] 7o G £, 2 50
(2)-1-(t-Butyl dzm;mduz:oswm,vmdddbma;abwpmmmsso(dt1 15,

A < Gter i&ﬁ@g"e“gﬁ‘&ﬁm fé%f
30 Ar H) 7. 36- &ﬁz@&ﬂ.@ (dzlﬁrl-ﬁH% 3):167/r s, 4 I, CEl2 6. 62
(br s, J = 205 1'124(5,1*2HQ=§3@H3)§0§§(£,@¢-I;351(G( 3)land 0.09. (s B, H), 6.37 (d,
2 ﬁz , b SiCH; fk dali 2953, 2030, F860; 1585, 1495, 450, 1460, 140571860, (1 -
1360, 1255, 1215, 1190, 1125, 1070, 1050, 1030, 885, 840, 780, 700, and 680
cm-; MS (DCI) mfe 552/554 (M+, 1:1), 421/423 (M* -

OSi[C(CH3)3)(CH3)).

For (Z)-1-(t-Butyldimethylsiloxy)-2-(3-bromophenyl)-5-[4-(1-
adamantyl)-3-methoxyphenyi}-2-pentene (6): scale = 4.36 mmol, yield
=87%; 1H NMR (300 MHz, CDCl3) § 7.33-7.36 (m, 1 H, 2-ArH), 7.18 (¢, |
=2Hz, 1H,2-ArH), 7.12(t, ] = 8 Hz, 1 H, 2-ArH), 7.07(d, =8 Hz, 1 H, 3-

30 ArH), 6.88(dt,J=2,8 Hz, 1 H,2-ArH), 6.63(d,] =8Hz, 1 H, 3-ArH), 6.56
(d,J=1Hz,1H, 3-ArH), 5.75 (t, ] =8 Hz, 1 H, C=CH), 4.20 (br 5, 2 H,
CH2085i), 3.76 (s, 3 H, OCH3), 2.60 (t, ] = 8 Hz, 2 H, ArCH>), 2.24(q,] =8
Hz, 2 H, ArCH2CH>), 2.05 (br s, 9 H, adamantyl), 1.74 (br s, 6 H,
adamantyl), 0.86 (s, 9 H, SiC(CH3)3), and -0.10 (s, 6 H, Si(CHa)z; 13C

35 NMR (75 MHz, CDCl3) § 158.66, 141.72, 140.19, 139.33, 136.04, 131.63,
129.85, 129.54, 127.45, 126.88, 126.24, 122.00, 120.38, 112.03, 67.23
(CH0S5i), 54.89 (OCH3), 37.16, 36.64, 35.63, 30.22, 29.12, 25.89



ArOCH err]), 3.88 (s, 3 H CJerr]CHerr]), 3.47 (t, J = 6.5 Hz, 2 H,
ArCCH err]), 1.70- 1.79 (m 2 H ArOCHerr]CHerr]), 1.55-1.60 (m 2 H,
ArOCCHLerr]CH err]), 1.24-1.41 35 (m 8 H, 2 x CHerr]), 0.85-0.91 (m 15
H 2 x CHerr] and Si (C(CH3)3), and 0.05 (SiggCH3)2); [err]C -$0%2
CDCl[err]) [err] 166.89 (C=O, 148.15, 148.00, 140.09, 138.34,134.08,

o2 0002 114, oK de ‘éi? @%ﬁ%’n “5%%@@‘ Iﬂflag ) 29502930,
(AracH err]), 52905128561470,1460.c1455) 1 141 , 2B 66 Ms (DCI>81/9395

(SiC(CH err]) [ eqNHY), £65/463 20685 - Cﬂlﬁiﬂl@l P1g(CB) 3) , 14 02 and -5.34
(Si (CH3)2): IR (film 2955, 2930, 2860, 1725 (C=0, 1515,
1470, 1435, 1265, 1205, 1170, 1140, 1080, 1050, 1005, 840, and 5 780 cnierr];

MS (DCl) m & 554 (MEr, (@%&Wldnﬂ&thﬂsﬂb{:pﬂ-l}bwmbph&&%[3-(1@r r]).

mxtre of acermght A SRR R bRy I Ppifené (45 sERiF Y0 ' °
stirred at roormQhp¥ield crr 80%.oga. ?zflmxwrevﬁg :Biisomers. v‘ﬂysmmpmmcbent r at ed
in vacuo and thgag peéphte %;Vmédiﬁ@dtpfo@éﬂmmm@&aBOGE&PWS(ﬁ&eﬁtt0

30:1 f | 10%to hyl

acet a'[ Zt : g gexa Z@ﬁ(gg/iw w&g@Pﬁé&u w 9“‘3’%5&@6 Spr openol

L @”’“"%“%1@% s P 0
' A ( ﬁ& b ?%93% 3 ’

3- A 6. 93- 6. 5 He,

@Hr?o;[e&]m mHéAﬁ‘lz(ggf Hgsg 751@H)22ﬂ:ltzbﬁe7FH]rziﬁkﬁj3HL4mq(fJ J=5
: exe . A1) 320

[e”]CN”R”W%a%[Zgggiéb;a“% %597%2@ i

140. 45, 138. 90, 2 ' 4 5% aglamanyyl) 7501 §5; 997

127. 42, 127164, a4, SIC(CE)3)) 0.88X, 9 H,ISiCICHE)R), T-&) (s, 6BT) SI(CH4))), andOOO(s,

(oL 11 6 I SiCHqn) Trhomiy 7998 (bosisi ey 358 7.0 (208 2 ) o

282 (MH+). For AmD,7. kﬁtdas&&,ﬂdiyz:mmmos(w %ZHBItH,tS"AM &;86 5,8, 8-

et r amet hyl - 2- n@al) g, oy 2: 5% pgnm%ﬁ F&ahﬂﬁ-ﬁrﬁzﬁ@ﬂ; yyeld 51 o
1H NVMR (300 44 30
TR sy £33 A AL g i SRR
20 (q,] =7 Hz, 2 H, AICH,CHy), 1.12 (s, 9 H, SiC(CHa)3), 0.82 (s, 9 H,
SiC(CHzs)3), 0.32 (s, 6 H, Si(CHgs)2), and 0.01_(s, 6 H, Si(CH3s)2).

For (Z)-1-(t-Butyldimethylsiloxy)-2-(3-bromophenyl)-3-(3,4-
bispentyloxyphenyl)-2-propene (6k): scale = 1.52 mmol, yield = 90%; 1H
25 NMR (300 MHz, CDCl3) 8 7.37-7.41 (m, 2 H, 2-ArH), 7.10-7.24 (m, 2 H, 2-
ArH), 6.67 (d, ] =8 Hz, 1 H, 3-ArH), 6.59 (dd, ] = 2, 8 Hz, 1 H, 3-ArH), 6.58
(t,] = 1.5Hz, 1 H, C=CH), 6.41 (d, ] =2 Hz, 1 H, 3-ArH),4.35(d, ] = L5 Hz,
2 H, CH20Si), 391 (t, ] = 6.5 Hz, 2 H, 3-ArOCH>), 3.53 (t, ] = 6.5 Hz, 2 H,
3-ArOCHjy), 1.71-1.78 (m, 2 H, 3-ArOCH,CH)j), 1.57-1.65 (m, 2 H, 3-

30 ArOCH,CHj), 1.27-1.41 (m, 8 H), 0.86-0.93 (m, 15H, 2 x CH3 and
Si(C(CHa)3) and 0.06 (Si(CHz)y); 13C NMR (75 MHz, CDCls) § 148.22,
148.09, 142.00, 137.80, 131.91, 130.21, 130.12, 129.07, 127.86, 125.85, 122.51,
113.86, 113.00, 69.06 (3-ArOCH)>), 68.57 (3-ArOCH)>), 68.15 (CH0Si),
29.70, 28.90, 28.71, 28.05, 25.91 (SiC(CH3)3), 22.45, 22.40, 18.43 (SiC(CH3)3),

35 14.06, 14.03, and -5.35 (Si(CH3)»); IR (film) 2955, 2930, 2860, 1590, 1560,
1515, 1470, 1430, 1390, 1270, 1240, 1170, 1140, 1085, 1070, 1050, 1030, 1005,



ArH, 6.76 (dd, J = 2,8 Hz, 1 H -3-ArH), 6.65 (s, 1 H C=CH, 4.45 (s, 2 H,
CHerr]OH), 4.33 (q, J =7 H, 2 H CJerr]CHerr]), 1.51-1.59 (m 5 H,
CH err]CH err] and OH, exch), 1.32 (t, J =7 Hz, 3 H,

CJerr]CHerr]CHerr]), 1.17 (s, 6 H x Cigperr]), and 0.93 €y.9092A 2 X
CH err]); 13C NWR (75 Mz, CDCI[er [err] 166. 42 (C=0, 144.35, 35

144. 05, 139. 47, 7 . 127. 76,
197 47 126, 63, T é@?@%ﬂ afgﬁéfbﬁfﬂé&ﬁ%ﬂ%ﬁh 03 33 b8,
31. 65, 31.44, 247436245 M err]CH err]); IR (filnm 3100-3400
(br, OH), CT- 9092A 2960, 2925, 2860, 1720 (C=0), 1460,

%17%25( ':\L/IESS 1265 éZO pl]él OGe%grs PrgCSedu%g?m? Otﬁnllerrk, M5 (DCI) nme 392 (M),
(2)-2-(3- CaEboethoxyphenyI) 3-(5,6,7,8-tetrahydro-5,5,8,8- 5 »

tet t hyl - 2-ant hr r e :97%
Lorr]H NVR ( (300 Y Mﬁ%%%é‘%fe”"%ﬁﬁ%(%‘a gg%idiﬁqk%ayf“@é%@%d =12
Hz, 2 H, ArH), anhydrous tetrahy pﬁaraniﬂégﬂﬂ (was coaled o +78 °G wletbr s, 1

H [ 57%) 6. 82 aggdn ahd-tréated Wwith tlb uﬁleﬁm Q@l@?}“‘l {f4-t)e Min feritine, M
CH err]CH err] )4 é&ﬂwfl%ﬁs)iljé@?ﬂlle reagtio alﬂ"igl{%‘ﬁﬁf st} dat -78°C

OO er r | CH dor | @of 80 mhyn, ahdthsvRdded chanﬁﬁﬁ fcea ipre-cheled sdlfifiost of( C=0) ,

12, 55, 128 76, %3@?’3@*%@@ e %8”%9@%@%%@@%% e,
- 61.07 (Cerr] G hngmmew%ﬂ pmfletprwrmsn xsenmexapemumsamx

ggng 2338 %:316(2) 1720 qf, uﬁb%e?af%% 136 12%10 ﬂ d111 1085,
and 1020 cnf er SR Z“% ug\&h qmg utighs Yergyujere pgptafe )
- (2)-2-(3-Cabboee aratedh,emdlhée nitcphasexwad eraghed vitly satueard godtiium scal e =

1.86 mol, ylrelcm I ] é gu ; & 96- Er3 00
iy m@?ﬁﬁi Rl mokains vl

CHerr]OH), 3. ?el?bm_ﬁfdd]ug"[élﬁﬁ&ﬂm %ethiyl’ 4pH

Ar OCH 72 { et et §éiatf Bo-1. 45

14 H, [$r§]64[emx#3é Vgtb?‘%eﬁ" PTPE ) cn?:[ereﬁ]c)ﬁ[ [err]C NVR (75 Mz (m1
CDCl[err]) 2Derr] 16@Procedhire B: C?Qoluhon of aryl bromide 6 (1 equivalent) in

12825, 127 3o, ehbUOR MyipiE I M3 ol 55 ghifcgon
(Cd err] CH errland Beated with tSou gtion 10,4518 Mdn pentate,®, and
14.14; IR (111 BquiddlentsR" The pale yellow reaction mixture was stirred at.-78 °C for
30 min, and then treated with anhydrous dimethylformamide (2
25 equivalents). The resulting mixture was allowed to warm to room
temperature, and then was poured into a separatory funnel containing
diethyl ether and saturated ammonium chloride solution. The layers
were agitated and separated, and the organic phase was washed with
saturated sodium chloride solution, dried over anhydrous magnesium
30 sulfate, filtered, and concentrated. ‘The crude aldehyde (1 equivalent)
was dissolved in methanol (0.1 M solution) and treated with sodium
cyanide (5.4 equivalents), acetic acid (a few drops), and manganese
dioxide (5:1 weight ratio of MnO2/crude aldehyde). The mixture was
stirred at room temperature for 2-14 h and then diluted with
35 methylene chloride and filtered through a one-inch pad of Celite. The
filtrate was washed with water and saturated sodium chloride
solution, dried over anhydrous magnesium sulfate, filtered, and




OH), 2925, 2855,1725 (C=0), 1605, 1510, 1470, 1440, 1390, 1290, 1270, 1250,

1200, 1180, 1110, 1090, 1020, 980, 885, 825, 755, 710, and 700 cnferr]; M 30
(DCl)-me 424 (M), 407 (Mt - OH). For

(Z) - 2- ( 3- Car boet hoxyphenyl) 3- (3, 4- bi sdecyl gxyphenyl )-2- pro P

scale = 0.53 mmol, yield = 96% . 1H NWVR (300??/Hz CDd [err]) Ift'gtrqr9 9é§94 7. 97
(m

3-

J

2°H, 2 ArHiondy i byf col Ratodta
S i sk g ks LA
7

" A OCH 3.49 (t, J=
Cg{ err] [e'h'éldneﬁ g%%e(ﬁteﬁeﬂ?ea*ﬁggléﬁ Ar E;[Cgaﬂ]r]OCH[ Ea(ra;]r%) 1.74 (t(?IUi nt,

=7 Hz, 2 H, ArC[rrr]OCI—I[err]CH[err]) 1.55-1.61 (m 2 H,

1r (2:[1 rr ]3?]—5 err] CH MKZ)-IJ(;«% M:ﬁggldi?)gﬂﬁarﬁ&bﬁ'ﬁhﬁﬁm-]s&l[ e]r ;] ),
(m err

[err]C NMVR (75 gi; ?‘I &Vr? i‘é?j Dgbmigsol? eA?S 148 20

GO

(3-ArC), 139. 5@%3 Mz, CDC13)6793-796(m,1H 2-ArH),790(t] 2

131. 17, 129. 79, 2 9.01,

5676 65 o1 6%—?287 #ﬁ ﬂ%‘tﬁ 2 HD9-ArHEY, 704216 (O3 1L 3-APHS,

31. 91, 29. 60, 29 692-6 7344, Jox2 Hep 188 G=CHY 4-40(d, [ # 2Hz, 2R (KBr)
3500 (br, 8). HCR08ADLIEEY] <ITHR, 1 & Q0,CHSLISRY = 74448 H).295, 1265,

1235, and 1140 &
(2)-2- ?g Car bo%&%’é’ﬂﬁﬁf aﬁéﬁcﬁéﬁgoqﬁ# gi—lg§é(pé-l3)z,o3(;8 nmol ,
yvield = 99% | Mﬁlﬁ;ﬁﬂ{@r@],)leJWAlQBé(ﬁ,I%ﬁ 2,8 Hz, 1
H 2-ArH), 7. 8%3??4 1&9%41291 2/’{2? s Eg ;,(Ig gtﬁ 6718%* 2- ArH)

0 2 1 H,
ZJ—CI7-|) " 473(7m(q Cﬂzo%y),ﬁ}micmcg,@& 3), 18 (S(IQ(CHa)BI), rr] G—i)
2.67 (t, J15 7(COACH:CHE) aNdCiS 34 (SHCH2)) AR (Film) 2955 2980, 2895} 12855, 172

RS EIA pa eggérp& mﬁs%, 57{’6#%?9 5@%}{% 1578, 5084, %8%%%6) err]C

141. 27, 140. 12, 28d. 685 ; OMS {BEAB) #7/e B9S (MBH)S. 57, 128. 31, 128. 24, 128. 17,

H
Hz,
J
A

© 125.78,67.73 (CH err]OH), 60.93 (CORCH2), 35.73,30.26, and 14.22 20

§085. 3060, 3025, 5050 FobkA)Iasutyidbmetiiejoxy):i-arbaethoxyphenyl)-3-
1390, 1370, 2@80 5,3258-@6&2@&,5,3@@cﬁa&z&hynmphmenﬂmpwne7(5wn{ errl;
VB (DOl) me 311 (M
(Z) - 2- ( 3- Car bo& Sab % sé’\f@g %%)Wgtyr‘ 77 %; %1 MR (300 MHz,
| CDCl3) 6 7.94-7.97 (m, 2 H, 2-ArH), 7. 36-7 38 (m, 2 H, ArH), 7.05 (d, J= 8
Hz, 1 H, 3-ArH), 6.75-6.83 (m, 2 H, 3-ArH), 6.64 (br s, 1 H, C=CH), 442 (d,
] =15Hz,2 H, CH08i), 433 (q, ] = 7 Hz, 2 H, CO;CHy), 1.54 (br s, 4 H,
25 CHzCHp), 1.34 (t, ] =7 Hz, 3 H, CO,CH;CH3), 1.19 (s, 3 H, CHz), 1.18 (s, 3
H, CHg), 0.98 (s, 6 H, 2 x CH3), 0.95 (s, 9 H, Si(C(CHa)s), and 0.06 (s, 6 H,
Si(CHz)z); 13C NMR (75 MHz, CDCls) § 166.54 (C=0), 144.20, 143.57,
140.00, 139.30, 133.79, 133.26, 130.87, 129.94, 128.67, 128.34, 127.30, 126.67,
126.16, 126.10, 68.28 (CH054), 60.94 (CO2CHy), 34.96, 33.98, 33.86, 31.67,
30  31.42,27.93,2591 (SiC(CHa)3), 1842 (SiC(CHz)s), 14.31 (CO2CH,CHz)
and -5.33 (Si(CHa)zy; IR (film) 2960, 2930, 2860, 1720 (C=0), 1470, 1460,
1280, 1260, 1195, 840, and 775 cm-1; MS (DCI) mje 506 (M+).

For (Z)-l-(:-Bufyldimethylsiloxy)-2-(3-carboethoxyphenyl)-3-
35 (5,6,7 8-tetrahydro-5,5,8,8-tetramethyl-2-anthracenyl)-2-propene (7c):
via procedure A, scale = 2.21 mmol, yield = 43%; 1H NMR (300 MHz,
CDCl3) 5 7.94-7.98 (m, 2 H, ArH), 7.58 (d, J=9Hz,2H, ArH), 745(s, 1 H,



25 tetranet hyl - 2- napht hal enyl ) - 2- pent enol (89): ale = 1.3 rrrml, yi eld =
84% [err]H NMR (300 MHz, CDCl[err]) [err] 794(d J = 8 Hz, ArH),
7.88 (s, 1 H 2-ArH), 7.36 (t, J =8 Hz, 1 H 2-ArH), 715728(m 2

2-ArH and 5-ArH), 7.00 (s, 1 H 5-ArH), 68 (d, J=8 Hz, #@E&)A .83
(ty J=7 Hz, 1 H CCH, 432440(m 4 H, err]CI-l[err]Cl—l[er i

e O 2 St 7207 Rk Ay, s B BT dhced i b 1 2 S 5

o[ er r] CH er r ] G ArH), 4,47Ud2f=(1Hz,2 H, CHL09) B341(§)] = 2Bz, 2 RACOCIHR)H, 2 X

et L1 A ey V2 b, i 95y s, 034142 50

129. 08, 128. 33, 198 H2SiIAEHDY, and O:10((s1§ B, 51(CH3)2)5 PONMR (75 MHz,
(O err] CH[srr]@b‘:lg Bhlssséicﬁ@ 315141@ ?&;éﬁlﬁé 3413935 134.07, 13320

B Jaeel et son Mgk a8, DA, skl A0S AL e

(OH), 2960, 29
EﬂFiB) S8 1, 12455 67.95 90PROSH761. omq) CHY} 3805, 36352 42895 pect T um
(720 S [ SisEE SR R U R e W sk v T
5,5, 8, 8-t et r amé€rQ), m%pmmylzﬁsmwohbmmddmgml MSADED:mje 64 ol |

yield = 939 1 %leyl-@m%m [err] 8.04 (d, J =2 Hz, 1 H,
2-ArH) , 7.3/9(d|§ty\|¥—2 % 1 H, 2ArH)MQ)7 52 (dt, J=2,8 Hz, 1 H, 2-ArH),

7.44 (t, J =8 Hz, 1 H, 2ArH) 7.25(d, J =2 H, 1 H 5-ArH), 7.20 (d, J
=8 Hz, 1 H b5-A H) Fof (Z)-1¢(¢Butyldithethylsilody H—(&cﬂwmetﬁoﬁﬁphﬁi 134 = 12

2 b afert ﬁﬁﬁsg *?fWi’ﬁ?Sf%fer% m?lf“eﬁ‘%%dﬁs H

C=CCH err]), 1. 55’19?@-919(111] H,2-AeH l,t734}7.441m-|2 H32+H,
CH 5 1.

Cerr) o3y g 1s>7<gg o1z, 2L 3R, 680689 (3 P2 260 Aritland

(7)o~ (3. Car bofeet En%?e‘%i’fkﬂﬁ Zlm W34 H, COrCHg), 3.86 (1] =7

net hoxyphenyl | Hz, 124} AROCHS); 1.72 tquintet] 27 Hz, 2'H) ArQCHCH,)P820-1142 Nl\/ﬁ

MHz, CDO [err J
Hz, 1 H, 3 Ar}-l)nliag%f&%?(‘%%zézg@ %&‘%&5&5}?‘1@'%‘“ %ﬁpdﬁ@ Hz, 1 H,
2- ArH), 7.05 @ngnesés,ﬂﬂ,&(@h)a),,&?@cmmwa cmezs)asmm@oz, Ar H) , 20
6.54 (d,J s, 2 H,
CH[erg]C]—|)263|_‘387§8W3§37I—?Ali }ri g?'ar] 5458/1%%4?@% rré)hz 61
(t, J=8 Hz, 2 H28 6(3&8@%6’]1 (680 2Q§1)r ﬂ(*mﬁé) err])
4 (br s, 9 KCOMMBITS,29.42,29.24,29.18, 29.09, 25.88, 25.78 (SiC(CH3)3), 2558,
22.55, 18.29 (SiC(CHg3)3), 14.00, and -4.72 (Si(CHg3)2); IR (film) 2950, 2930,
2855, 1730 (C=0), 1605, 1510, 1470, 1440, 1390, 1360, 1290, 1250, 1200, 1175,
25 1110, 1005, 985, 840, 780, 755, 730, and 695 cm1; MS (DCI) mfe 538 (M*).

IR

(30
2
1

For (Z)-1-(t-Butyldimethylsiloxy)-2-(3-carboethoxyphenyl)-3-(3,4-
bisdecyloxyphenyl)-2-propene (7e): via procedure A, scale = 1.29 mmol,
yield = 44%; 1H NMR (300 MHz, CDCl3) § 7.92-7.96 (m, 2 H, 2-ArH),

30 7.36-7.37 (m, 2 H, 2-ArH), 6.63 (d, ] =8 Hz, 1 H, 3-ArH), 6.57 (br s, 1 H,
C=CH), 6.55 (dd, ] = 2,8 Hz, 1 H, 3-ArH), 6.38 (d, ] = 2 Hz, 1 H, 3-ArH),
4.39 (d, ] =2 Hz, 2 H, CH205i), 4.34(q, ] = 6 Hz, 2 H, CO2CH>), 3.89 (t, | =
' 7Hz, 2H, ArC40CH)>), 348 (t, ] = 7 Hz, 2 H, ArC30CH)>), 1.73 (quint, ] =
7 Hz, 2 H, ArC40CH;CH>), 1.54-1.59 (m, 2 H, ArC30CH2CH?2), 1.36 (t, ] =
35 6 Hz, 3 H, CO,CH>CHj3), 1.19-1.38 (m, 28 H, 14 x CH3), 0.83-0.90 (m, 15 H,
2 x CH3 and SiC(CH3)3) and 0.06 (s, 6 H, Si(CH3)2); 13C NMR (75 MHz,
CDCls) § 166.42 (C=0), 148.15 (3-ArC), 148.00 (3-ArC), 140.01, 138.39,



and 1.73 (br s, 6 H adamantyl); [err]C NWR (75 MHz, CDCl [err]) [err]
166. 00 (C=0), ' _

158. 66, 140. 03, 138. 74, 136. 17, 133.-31, 130. 20, 129. 64, 129. 07, 128. 40, 25

128. 35, 126. 25, 120. 28, 111. 95, 67.89 (CH err] OHy2 54.89 (OCH3), S52TXH092A
(C2CH3), 40.65,37.13, 36. 65, 35.52, 30.31,29.70, and 29.08; IR (film 3400

(br, OH), 2905, 28593,11732159(1,@2@7 12929, 128463, 194,50 Jiéﬁ%ﬂ?ﬂkoligégs ?9‘9110

VB 45
Y o R MO TP P N
Er?t Blcj);(y Fg?% ![ ]h ES?SS%BI) (SiCOrHz)3h 25E|85124I14st24r03 22.68,18(42 (5iC(CHR)3 5 14.30;
but yl d?/net hyI s?llg h eny i:;)%g en )ghelﬁ(éﬁi‘ %glkgé%tlmgcﬁg's%ﬁl;ed in 35
30 nL of 3: é 1326§c1 (1685, fmd 1020 emil; Lﬁi(ﬂﬂ)m&m MBI )0 vent

was renoved in vacuo. The residue was purified by colum chromat ography on
silica gel (elution wt t.hyl ene,, chl ori

CT- 9092A net hanol / newﬂg‘/k k- 'ﬁ“&qﬂﬁf@%ﬂg?vé 20&%"98%\9%&\@!\1&)52 (3-

car boet hoxy phenphengl-pPenterse] (Hnix Ipr eéedurblA,)sl:dleFEElJSXhﬁh{d))(yiﬂwﬂ)Bﬂ%

NVR (300 M. OIS kg et 85 gr'1 201 H St g Lor 1

J=15 szl R Hz, 33348, ] = &Hz, H, &Aﬂi),zo&mﬁ(m,m&(hﬂi H,

~ 2-ArH), 6.91 (dAd{maslstzs-A}H# 50&%'1)=1§ 73 HAq

o 464(6)3(%10I 45# éﬂp dﬁ%éd %ﬁsz] gﬁq‘gf;é 267 6,1 =27§5H%&?H3 -8 He, 2 |
E'aa’r?;ﬁ{*[ le)rr])l 7Atm-lj);:12.26((f,18=7ﬂ5H722H:1 ACHLCH, 1WHI]=)7I-& QEH,&S
Cqerr] )C/:H[ err] CE% E”@%ﬁr@@g #‘C@%P&?ﬁ%éﬁﬁ%% §31C(S 6 H,
EI(C:-E) 2) . h | ; mzmdo], lw»(lnsmﬁsylw{%zﬂasw

utyl di net hy SI 8020, 128:@6!&98&91 13631 2&{ ?\OQ'Ikdq) teps
Lo e eat Bl s Y AR IRR O et £ bt on
ot 2%hzz'aﬁz“;Wmﬁ’%mqgg‘%ﬁzggg‘%m%%ﬁ e

) 1110,'1
(300 Mz, oF [%gﬁ?ﬁ% 3) 815 , 755, 700, and 275 cm-1; MS (DCI) m/e425
(MH*), 293 (M* - OSi[(C(CH3)31(CH3)2).

" For (Z)-1-(t-Butyldimethylsiloxy)-2-(3-carbomethoxyphenyl)-5-
(5,6,7,8-tetrahydro-5,5,8 8-tetramethyl-2-naphthalenyl)-2-pentene (7g):
25  scale = 1.40 mmol, yield = 100%; 1H NMR (300 MHz, CDCl3) §7.92 (dt, J
=1,8Hz,1H,2-ArH),785(, J=1Hz, 1H,2-ArH), 733 (t,]=8Hz,1H,
2-ArH), 7.12-7.17 (m, 2 H, 2-ArH and 5-ArH), 7.01 (d, J=2Hz,1H, 5-
ArH), 6.84 (dd, ] = 2,8 Hz, 1 H, 5-ArH), 5.81 (br t, ] = 7Hz, 1 H, C=CH),
4.36 (q, ] =7 Hz, 2 H, COCHj), 4.28 (d, ] = 1 Hz, 2 H, CH,05i), 2.60 (t, ] =
30 8Hz,2H, ArCH),2.24(q, ] =8 Hz, 2 H, ArCHCH>), 1.64 (s, 4 H,
CH2CH?), 1.38 (t, ] =7 Hz, 3 H, CO2CH2CH3), 1.24 (s, 6 H, 2 x CH3), 1.22
(s, 6 H, 2 x CHj), 0.87 (s, 9 H, SiC(CH3)3), and 0.00 (s, 6 H, Si(CH3),); 13C
NMR (75 MHz, CDCl3) & 166.64 (C=0), 144.56, 142.23, 139.63, 139.28,
138.54, 133.35, 130.28, 129.75, 128.04, 127.06, 126.40, 126.33, 125.76, 67.39
35 (CH206i), 60.94 (CO.CHy), 35.74, 35.20, 35.13, 34.13, 33.92, 31.91, 31.85,
30.34, 25.91 (SiC(CH3)3), 18.39 (SiC(CH3)3), 14.35 (CO2CH2CH3), and -5.36
(Si(CH3)2); IR (film) 2955, 2930, 2860, 1720 (C=0), 1270, 1120, 1110; and



7.89 (t, J=1H, LH 2-AH, 7.39 (t, J =8 H, 1H 2-
H 2- ArH), 6.92 (d, J = 2 Hz, 1 H 5-ArH), 689(d J=2,
ArH), 20 6.76 (d, J=8 Hz, 1 H, 5-ArH), 5.83 (t, J =8 Hz, 1 H C=CH),
4.33-4.42 (m 4 H, CH[err]O—Iand CJ err] CH r]CH[er] H,
OcH err]), 2.61 (t, J = 8 Hz, 2 H, ArCH), 2356 (q, J =8 HzocgsgﬂgéA

ﬁr?g[ ?[r]ng[_eErgr , 2. 09“‘&%}‘6%’]"&%3?@’3&1{%’23 (]I\%}Z)%(ﬁhal d;lqsﬁflaamantyl) and

(2)-2-(3- Carbo@hﬁn@gﬁﬁ@,lz&asaﬂ,mmlmychHW}QZ propenol (8k):
scale = 1.08 mol, y| eId = 96% [err]H NIVR (300 M—lz CDCI[err]) [err]
7.94-7.97 (m 2 H

AH) T35 ém I—%. =8 H, 1
H 3-ArH), 6.63 (br Eor ) iﬂ(ﬁﬂiﬁﬁuwl qthnlsllgx)e-& cmboeshmrmengdh) . 6.39

ArH), 7.28 (m 1
8 Hz, 1 H 5-

(d,J =2 HZ5 1 537’8‘-{7&1 d?é—isi,ﬂis-tétranﬂetﬂgﬁzhé hthdle nd0 3.90
(1,3 =65 L eatt 34 ﬂ%ﬁ‘ ) 6;48(t J
6.5 Hz, bd'fafPf‘) re Apicale m@qlq P 163 (t,
= 6 Hz, 1 H MHz,CDGE)57@5(dm=2m,mmﬂkmrzﬂ{&cﬂ=)2.8mzH 24 (m 8

3
o 1o Aty 2 g i ) T el
148. 20, 139. 61, BHzo H, 70 @d, [ 22, 881z, 13 AR, 680 (ud, [ = 12 Hz,
128. 57, 127.199, 2R, BCLCHY 6937.(Bi4, }931@?1299@&?%)3&43&8 i:Hzosl),

A e e e icte, e
(g{-o) . 1510 14m@3ﬁ),HMtJP£BHZZGH,ﬁO£CHi@H3).120C(s. 61H92xGH3D1|18nd 760
cnjerr

Pr ocedur e f or D&/‘nﬁﬁfé ﬁ?‘ 3%; (R/a ﬁgggcg?@? ﬁggsﬁ{aﬁng 3

MhQ er r]/ al condNMRED M CPGldAd ﬁéﬁl(CEQ),tméss ,dA048, 10:4hol 8 in
met hyl ene ofsl orizdq7 93449)133.76513020% 12992 L85! 28VAS 124.51,1128.771128.66,0Pper ed

eacssary' oo, B2 AE o Crboth, S SHLRE B, B #Wﬁﬁwms

fil Le(rjed t Er ouB1. 24, @690i(SiCPRB)NIS. m&cmm,uaeowkcmgmﬁm id was .
t t

the al dé“hyde”ﬁr@ﬁﬁﬁaggaﬁs@e# SUCHAARER) 20602956, o179 vacuo: an

(2)-2-(3-Carbo Q=Y B420,11160,31380.c4365, 1260, 121861110 1085, 840, 780, and 78F cwivip| |

yield = 85%g 1H,;NiR(OEE m)d 546 VP9, 45 (N - IOBI[CEHERICH)D). P

 For (Z)-1-(¢-Butyldimethylsiloxy)-2-(3-carbomethoxyphenyl)-5-[4-
(1-adamantyl)-3-methoxyphenyl}-2-pentene (7i): via procedure B, scale
= 3.81 mmol, yield = 25%; 1H NMR (300 MHz, CDCl3) § 7.91 (dt, ] = 2, 8

25 Hz,1H,2-ArH),783(t,]=2Hz,1H,2-ArH),731(t,] =8Hz,1H, 2-
ArH),7.14(dt, ] =2,8 Hz, 1 H, 2-ArH), 7.04(d, ] = 8 Hz, 1 H, 3-ArH), 6.63
(dd,J=2,8Hz,1H,3-ArH), 6.55(d, ] =2 Hz, 1 H,3-ArH), 5.79 (br t, ] =8
Hz, 1 H, C=CH), 4.26 (d, ] = 2 Hz, 2 H, CH,05i), 3.90 (s, 3 H, CO,CHa),
3.73 (s, 3 H, OCH3), 2.60 (t, ] = 8 Hz, 2 H, ArCH)3),2.24(q, =8 Hz,2 H,

30 ArCH>CHjy), 2.04 (br s, 9 H, adamantyl), 1.74 (br s, 6 H, adamantyl), 0.86
(s, 9 H, SiC(CH3)3), and -0.01 (s, 6 H, Si(CH3)2); 13C NMR (75 MHz,
CDCl3) 8 137.11 (C=0), 158.64, 140.29, 139.67, 139.30, 136.01, 133.50,
129.92, 129.78, 128.08, 126.87, 126.20, 120.34, 112.00, 67.32 (CH20OSi), 54.86
(OCH3), 52.09 (CO2CH3), 40.67, 37.15, 36.62, 35.65, 30.20, 29.11, 25.88

35 (SiC(CHj3)a), and 18.38 (SiC(CH3)3); IR (film) 2950, 2930, 2905, 2850, 1725
(C=0), 1460, 1455, 1440, 1410, 1280, 1260, 1160, and 1120 cm-1; MS (DCI)



CHO, 8.07-8.11 (dt, J =2, 8 Hz, 1 H 2-ArH), 7.88 (t, J =2 Hz, 1 H,
2-ArH), 7.15-7.50 (m 8 H ArH), 4.35 (q, J =7 Hz, 2 H, CCIerr]CH[err])
and 1.-35 (t, J =7 Hz, 3 H CJerr]CHerr]CHerr]). 20 For

(2) - 2-(3-Carboet hoxyphenyl )-3-(5, 6,7, 8-tetraf4dro-5,5, 8, 8- CT-9092A

t etranet hyl - 2- napht hal enyl ) - 2- propenal (9b): scale = 2.13 mmol, yield =

3098& [err] H NI\/R"(/39¢5 +P@ﬁ4[(M"‘)£B7§(19[ 7&){ dlﬁé (h?f-@; (8 039 (_d';3 Hi :1
H o 2- ’25 ArH) 6#%%(2 )31(1 Ij 3HA Ar H gng7c(_g|;) J 2(2) z(deE] —18HH2,3 i\rlljii
i ggH%g, 5 e, o H)“"% Abxcpodtiofbpbtter
and 0( 98 (S 6 Kfaga?awqg‘*r'ﬁ’hqﬁém Jh Len)]'l] 22-pentene (7)): via ’
'Egzrzzim(e?h)c/:?r 2025&5f%°;2%’)%81%§§gﬂm%%w ??Hh ons;lrlfaal = 88%
J =2,8 HZ 1
L (00 b kphmrs.mmmm L or B s
(s, 2 H A H) , BuE}ﬂd{Iﬁethlyléi'lox&pHeﬁ l]@ﬁbﬂ Z %é ZEb9 E‘%ara”te'?r nsA H,

6. 92 (dd, r]), 1.73

(s, 4 H Cl\llpir rfvél‘:f QPP}%‘-‘I alé{‘)&b&ceg%'afé&p gme 1T QG% Gﬁ[é?h?tt%!hd
OCH err] CH err] Fompdanti)/ik-((-batyldimetiydsil )}2)-p é-%?ﬁ-(ﬂﬁ&lanlﬂw (GO,

134, 18/ 133, 89 R%?ﬁﬁ?‘ems‘?m?fngg 215{" 43, 2301 351 SR oo Mz

129. 51, 128. 86, ]15 )§£ ﬁ%ﬁg%@ZMSH%??(%M(MkH ?%;H» 88
(CH[err]CH[err 9484, ji82 Kz ), (CH:O
),
g%erg] (1:';53 er‘f‘%ﬂ%“ﬁfgg% hi %@éﬁ%ﬁ% d rr%g'b@a m e 441
(V). For (2 1€Hzmzamea,wﬁzammeﬂ4},aasxqppemmlm Ay o Ao
0 e e e AT
Hz, 1 H 2- ArH) SiCGCER); 0 SQM,Sxﬁ(QHmWsa(s.am&(eﬁa)ﬂéa;:a&ao}%ngZH 2-
A 7.37 7 riiafl h
H,rH%-ArH) (592H ﬁ(@fﬁ» (Elsé&‘ﬁ:ba s H’?BWH 2#{% ¥

, [err
CJ err] CH

), eMH){@BB](yJ-on 1. 46
(m 14 H, 7 x d—l[zeIH,)c=caHoL441 (s, 2H, CH2051),2.69(t] 7 Hz,2 H, ArCH)), 1.04

(s, 9 H, SiC(CH3)3), 0.84 (s, 9 H, SiC(CH3)3), 0.34 (s, 6 H, Si(CH3)2), and
0.02 (s, 6 H, Si(CH3)2); IR (film) 2955, 2930, 2905, 2855, 1490, 1255, and
840 am-1; MS (FAB) m/e 617 (MH*), 616 (M+). Anal. Calcd for

25 C39HgoO2Siz: C,75.91; H,9.80. Found: C, 75.62; H,9.77.

. For (Z)-1-(t-Butyldimethylsiloxy)-2-(3-carbomethoxyphenyl)-3-
(3,4-bispentyloxyphenyl)-2-propene (7k): via procedure B, scale = 1.33
mmol, yield = 84%; 1H NMR (300 MHz, CDCl3) 3 7.91-7.95 (m, 2 H, 2-

30 ArH), 7.36-7.38 (m, 2 H, 2-ArH), 6.63 (d, ] = 8 Hz, 1 H, 3-ArH), 6.62 (br s, |
=15Hz, 1H, C=CH), 6.56 (dd, ] = 2,8 Hz, 1 H, 3-ArH), 6.37 (d, ] =2 Hz, 1
H, 3-ArH), 4.35(d, ] = 1.5 Hz, 2 H, CH;06Si), 3.89 (t, ] = 6.5 Hz, 2 H,
ArOCHp), 3.88 (s, 3 H, CO2CH3), 347 (t, ] = 6.5 Hz, 2 H, ArOCH>), 1.70-
1.79 (m, 2 H, ArOCH2CH3), 1.55-1.60 (m, 2 H, ArOCH,CH3), 1.24-1.41

35 (m,8H,2xCHp),0.85-0.91 (m, 15H, 2 x CH3 and Si(C(CH3)3), and 0.05
(Si(CH3)2); 13C NMR (75 MHz, CDCl3) § 166.89 (C=0), 148.15, 148.00,
140.09, 138.34, 134.08, 130.57, 130.01, 129.20, 128.69, 128.33, 125.81, 122.42,



0.87 (t, J=7 Hz, 3 H CHerr]). 15 For

- (2) -2-(3-Carboet hoxyphenyl ) - 3- (3, 4- bi sdecyl oxyphenyl )-2- propenal (9e):
scale = 0.46 mol, yield = 93% 1H NVR (300 MHz, CDCl[err]) [err] 9.70 (s,
1 H CHO, 8.05 (dt,J = 2,8 Hz, 1 H 2-ArH) 258.03 (t,J = :
7:50 (t,J=8 Hz,1 H 2-ArH), 7.39 (dt, J=2,8 Hz, 1 H 2- 20 ArH), 7.33 (s,

1 5. ¢ Hhlara g okl i 3ty 1

3.95 (t, J = 7 (G02GH3), 20:8%12866} 28:15,26:01) 25.91 BIC(CH3)),22

Arg err] OCH er rsic(CHAd), ﬁﬂ.@ha&&a Ei(mﬁ; hﬁ fgg{s[z%sj @Uk@ﬁd%r r1),
Cotor 11 ol S1'1 1 AGROW 1515, 1420 1435, 3265, 1286, 1350, 1140, 1080, 1059, 1005, 40 e

0.83-0.88 (% &80, ca-1xMSHDCD In}/e 5564 (MEC)NAES (M5 - \OSI[CCCHL)3NTR)2R 193. 45
(CH=0), 166.14 (C=0), 151.46, 151. 17, 148. 36, 139. 63, 134. 55, _

134. 15, 131. 28, 130. 79, 129. 24, 129. 00, 126. 27, 126. 01, 114. 42, 112. 32, 68. 91,
68.57, 61. 09 ( Clixample B1Generab Procedure fop Synthesis of 8 25. 91, 25. 78,
22.68,14.30, and 14.12; IR (KBr) 2960, 2920, 2875, 2850, 1715 (ester C=0), 30

1675 (CH=0), 1665, 1615, 1%,5, 57%&15, 1475, 1430, 1285, 1270, 1245, 1210,
1145, and 1120 cnf erkster ‘tslik olyed n g mpgtyre of geefic

(2) l— 3- ( Ségmboa@mmahy&c)ﬁ@mm(&meomrm an@fshirrecicat 130!!5 0.76 ol ,
' )él 84 (dt J0=2,[ %‘#’%@%?%7%%@4%& Cﬁ“‘ﬁ%‘?ﬁ&"@g J=8
Hz, 1 H 2-Ar ro_anwmrfesicbne was E&riﬁedlb)( columnichromatography (30:1 ¢o 30:1(t J
o 1 1 Sl ol cigh ati Bk el el ios iy -1

. CT-90
ArCJ-l[err]CJ—l[errlP)l,‘emsiAO (t, J=7 Hz, 3 H CJerr]CHerr]CHerr]); M
(DCl) me 3B (MH ). For _ :

Lot rametnyl - - napht EAOAE B ket i)%%ﬁvﬁz%?%agms@?ﬁsﬁéd _
R ey o e S LR
- ! 1 - , 7. - o A m , A o !
2 . o s B At 6 o T L) a2 (s 5 1 28 CHOM 153G |
4.38 (g, J2A0 (g, J="7241z2 H, COXCH)) 1¥8 ¢, J )5 Rz, BH| OH,2xch), And1.353 (t] )= 2. 64
(.9 =7 W, 2 74, 3H,COCHCH3); 13C NMR (75 MHz, CDCla) §166.42 (C=O),

140.45, 138.90, 136.03, 133.74, 131.06, 129.55, 129.22, 128.83, 128.73, 128.07,

127.42, 127.04, 68.37 (CHR0H), 61.09 (CO2CH3), and 14.30 (CO2CH,CHa);

IR (film) 3400 (br, OH), 2980, 1720, 1370, 1265, 1195, 1110, 1090, 1022, 760,

25 and 700 ecm-1; MS (DCI) m/e 282 (MH*).

For (Z)-2-(3-Carboethoxyphenyl)-3-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2-propenol (8b): scale = 3.35 mmol, yield =
91%; 1H NMR (300 MHz, CDCl3) 8 7.94-7.99 (m, 2 H, 2-ArH), 7.37-7.44

30 (m,2H, ArH),7.05(d,]=8Hz,1H, 3-ArH), 686 (d, ]=2Hz,1H, 3-
ArH), 6.76 (dd, ] =2,8 Hiz, 1 H, 3-ArH), 6.65 (s, 1 H,C=CH), 445 (s, 2 H,
CH>OH), 4.33(q, ] =7 Hz, 2 H, CO2CH)y), 1.51-1.59 (m, 5 H, CH2CH> and
OH, exch), 1.32 (t, ] =7 Hz, 3 H, CO,CH>CH3), 1.17 (s, 6 H, 2 x CH3), and
0.93 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CDClg) 8 166.42 (C=0), 144.35,

35 144.05,139.47, 139.26, 133.71, 132.83, 131.13, 129.76, 128.92, 128.58, 127.76,
127.47, 126.63, 126.28, 68.78 (CH20H), 61.02 (CO2CH3), 34.92, 34.03, 33.88,
31.65, 31.44, 27.92, and 14.32 (CO2CH2CH3); IR (film) 3100-3400 (br, OH),



ArCH2CH2), 1.66 (s, 4 H, CHerr]CHerr]), 1.39 (t,J =7 Hz, 3 H,
Cderr]CHerr]CHerr]), 1.26 (s, 6 H 2 x CHerr]), and 1.23 (s, 6 H 2 x
CH err]). For (22Z), (4E)-2-(3-Carboet hoxyphenyl)-5-(5,6,7,8-tetrahydro- 15
5,5,8-’tetrarrethy|-2-naphtha| enyl ) -2, 4- hexadignal (9h): scale ‘—zaqg%nml_,
cyield = 89% [err]H NWVR (300 MHz, CDCl[err]) Jerr] 9.72 (s, 1 8.02

e 2 80 Bttt el 1806, it ioks el aghs b o g2 ) 12

7.27 (d, J = 8 and 750 em-k-MSHDCIY myle 3921(M+), 375AMF HOH)L H, 5-ArH), 6.74 20

(br d, J:12Hz 1 H CCH, 436 (q, J =7 Hz, 2 H, CCIerr]CI—l[err]),Z.43

(d,J = 1.5 Hz, 3 c=CCHerr]), 1.66 (br s, 4 H, Cngr [ err 1.36 (t,

J=7H, 3H Cq erF?m)é-(%&[quYP}\emb&(S 6,7 8- teiralydrp-658.8- and 1. 21
EZ) 523 |(‘| éa b Mét%—g;anthracenyl)-z-propenol (8¢): scale = 0.95 mmol, y1eld =

nmet hoxyphen W%Mﬁ%y%&" %ﬁeﬁfm' g-g?/ d{(er |1iZH NVR
30

ot 5?3%‘ AL
Al ),6.82 ),453(dd, ] =1

Lo (e ) ea«emwwi %z), :Qz(,mc%@m andszés- -7%&
1 H 3-Ar |'|)10 3015 8, 89<¢H§aﬁdfd: g&%ﬁéﬂ* NMR ﬁMED@h%l@@We”])

N Y eri] O er 15208 a0, el vl 13081,

ArCH err]CH err
adamantyl ); 13d2953, (12&769—12,822)(2&98,r1]2¢58,e‘125}981m% 124256{585266 76 (ester

130, 4. 100,22, 15TAIIB YK %2@ @*ﬁ%@%‘*ﬁ%‘ﬁ% BT, 3

(Cqerr] Cl-l[err]ﬁm'“f@2 3460, (broOED,

CT-9092A Far5 (K@L&%rIMIMymmnnw 51§0$1M0 Eadmdzo‘hn Ms

met hoxyphenyl ] - yi ‘el d = 93% [err] H NWVR
(300 MHz, CDO [ )Fgﬁh f@a{ B ,802(dtJ—8 1 Hz, 1 H,
2- ArH), 7.81 (t, J =1Hz, 1 H 2-ArH), 7.44 (t, J =8 Hz, 1 H 2-ArH),

i S A R "ﬂ%@ﬁ@“ﬁ?@%@é %ﬁﬂf?ﬂ S A
(ZS H, 3ArHCH[ngTr[ f%%ﬁ% 7. 9;(312:2 21 m%gg? bjr}:]iﬁ 2LArHS, 688 é?éﬁgt ?'Z)
7 m
and 1.39 (U, = gblo 13 e 1 S | O’ LR & Ed o 1= 8 Hiz 2 H, 3-ArH), 446
(brs, 2 H, CH,0H), 3.90 (s, 3 H, CO;CH3), 3.86 (t, ] = 7 Hz, 2 H, ArOCH3),
1.72 (quintet, ] = 7 Hz, 2 H, ArOCH2CHj), 1.20-1.45 (m, 14 H, 7 x CHy),
and 0.87 (t, ] = 7 Hz, 3 H, CHj); 13C NMR (75 MHz, CDCla) 3 166.96
25  (C=0),158.22, 139.39, 138.19, 133.98, 130.78, 130.45, 129.69, 128.92, 128.64,
128.25, 127.39, 114.05, 68.74 (CH,OH), 67.88 (ArOCHp), 52.19 (CO,CH3),
31.89, 29.56, 29.37, 29.31, 29.21, 26.01, 22.69, and 14.14; IR (film) 3400 (br,
OH), 2925, 2855, 1725 (C=0), 1605, 1510, 1470, 1440, 1390, 1290, 1270, 1250,
1200, 1180, 1110, 1090, 1020, 980, 885, 825, 755, 710, and 700 cm-1; MS
30 (DCI) mfe 424 (M*), 407 (M* - OH).

~ For (Z)-2-(3-Carboethoxyphenyl)-3-(3,4-bisdecyloxyphenyl)-2-
propenol (8e): scale = 0.53 mmol, yield = 96%; 1H NMR (300 MHz,
CDCl3) §7.94-7.97 (m, 2 H, 2-ArH), 7.33-7.43 (m, 2 H, 2-ArH), 6.63 (d, | =
35 8Hz1H,3-ArH),6.62 (s, 1 H, C=CH), 6.56 (dd, ] =2, 8 Hz, 1 H, 3-ArH),
6.40(d,J=2Hz, 1H, 3-ArH), 444 (d,] =6 Hz, 2H, CH,0H), 434 (q, J =7
Hz, 2 H, CO,CHD), 3.89 (t, | =7 Hz, 2 H, ArC4OCH3), 349 (, ] = 7Hz, 2 H,



10 For- (Z)-2-(3-Carbonet hoxyphenyl ) -3-(3, 4- bi spentyl oxyphenyl)-2- propenal
(9k): scale = 0.99 mmol, yield = 96% [err]H NVR (300 MHz, CDCl[err]) [err]
9.72 (s, 1 H CHO, 8.07 (dt, J=2,8 Hz, 1 H 2-ArH), 7.93 (t J=2 Hz,

2-ArH), 7.53 (t, J=8 Hz, 1 H, 2-ArH), 7.42 Gt J=2.8 Hze 75 329%9&2‘ ArH)

7.85 (s, 1 H C=CH), 690(dd J—.2 H) Y’H 3-ArH) o
H o 3-A 6. 39 Ar t , .
Ar OCH[ rerHi]) ééﬂ?é%m 74:(31@%]] ?ﬁ @Cﬁ%)CZHzCHz); 1é551 6k (mp2H,

g ﬁr%[e”]%:H CHy), 2.36(t, 3 #@an ,1%1&6335&628(m 2 H
CH[(rarr]ge 2%) E&%&‘%ﬁz’éﬁé@%‘@%&%ﬁﬁ%&@ |on of’
18-crown-6 (5 : ggxgﬁg) q;a};:mmmmggzg(mgu?mﬁ?;ﬁssﬁ 1; &7%?“8
(et hoxycar lgony 27 226333 2

% &
Ly of M oMl i, S ZL 250,347, 3565 vas
added, fﬁl |OI ovvfedzm admo;ammﬁz;anwmmsmo (DPB zﬁede?ezg;ezgsmm?hv? 32; )
) el anyar of ol G708 (LO) s e R 1ol hna ol SR A RS e

separatory funr@5 @H*i ni ng di ethyl ether and saturated amoni um chl ori de
sol uti on. 'Iihlﬁe | ayers were -agitated and separated. The ether |ayer was
washed further wth saturat ed sodi um chl ori de solution, dried over

anhydr ous magnesi um E9R r2:(3-Carhaethoxyphenybdhphenyl2-pentenol (8f)cscalen was

acconpl i shed by= 878 maicl)¥i el 99%; GHNMRGM 0L} 5795 @tof =2, 81 ca

0 e the
U5 get _compound i1 %?A%Wm L5H Y S ERS ﬁﬁ%hﬁz SR
(22) (42) - 4- ( 3- Aehibaeﬂmmymﬁﬁ,)lszmﬂiyhd&as-mMllét)%tzsa-lﬂaéﬂ sgalz e8
T A AT R S s O &fﬁ@m A
4-ArH), 7.08-7. MW AFCHQ)AR (g6l 27542 CHs) /and 1.38 (86=(% "1 H,
C=CH), 6.67 (d,Hg, FH|COCHICHY); ﬂeﬁm@m MHz,TBC13) § 166.40 (C=0),
141.27, 140.12, 138.53, 133.01, 130.48, 129.43, 128.57, 128.31, 128.24, 128.17,
125.78, 67.73 (CH;0H), 60.93 (CO,CH3), 35.73, 30.26, and 14.22
20 (CO2CH2CH3); IR (film) 3420 (br, OH), 3085, 3060, 3025, 2980, 2930, 2860,
' 1720 (C=0), 1495, 1455, 1390, 1370, 1280, 1225, 1170, 1110, 1085, 1020, 1000,
755, 700, and 675 cm-1; MS (DCI) mfe 311 (MH*), 293 (M* - OH).

For (Z)-2-(3-Carboethoxyphenyl)-5-(5,6,7,8-tetrahydro-5,5,8,8-

25 tetramethyl-2-naphthalenyl)-2-pentenol (8g): scale = 1.3 mmol, yield =
84%; 1H NMR (300 MHz, CDCl3) § 7.94 (d, ] = 8 Hz, 1 H, 2-ArH), 7.88 (s,
1H, 2-ArH), 7.36 (t, ] = 8 Hz, 1 H, 2-ArH), 7.15-7.28 (m, 2 H, 2-ArH and
5-ArH), 7.00 (s, 1 H, 5-ArH), 6.84 (d, ] = 8 Hz, 1 H, 5-ArH), 5.83 (t, [ = 7
Hz, 1 H, C=CH), 4.32-4.40 (m, 4 H, CO,CH,CHj3 and CH,OH), 2.64 (t, ] =

30 7Hz 2H, ArCHy), 2.27 (q, J = 7 Hz, ArCH,CH>), 1.65 (s, 4 H, CH,CHpy),
1.38(t, ] =7 Hz, 3H, CO,CH2CH3), 1.24 (s, 6 H,2 x CH3), and 1.22 (s, 6 H,
2 x CHj); 13C NMR (75 MHz, CDCl3) § 166.54 (C=0), 144.63, 142.38,
139.99, 138.76, 138.31, 133.20, 130.55, 129.58, 129.35, 129.08, 128.33, 126.42,
125.72, 67.85 (CH,0H), 61.03 (CO,CH,CHa), 35.66, 35.18, 35.12, 34.14,

35 33.94, 3191, 31.86, 30.51, and 14.36 (CO2CH2CH3); IR (film) 3410 (OH),
2960, 2925, 2860, 1720 (C=0), 1270, 1025, and 755 cm-1; MS (DCI) mfe



(d, J =12 Hz, 1 H CH=CHCJ err]), 4.32 (q, J =7 Hz, 2 H CJerr]CHerr]),
3.31 (s, 3 H CJerr]CHerr]), and 1.34 (t, J 7.Hz, 3 H,
CJerc]CHerr]CH err]); [err]C NWR (75 Mz, CDCl[err]) [err] 166.72 (C=0),
166. 35 (C=0O, 142.77,138.38,136.95,135.77,13f8 09, 10 134. 24, CT-9092A

130. 82, 130. 47, 129. 58, 128. 72, 128. 52, 128. 10, 127. 70, 120. 58, 61. 01

R L?ES&B]%S@*H*?M A Sl bRt AR R G E L )
and 700 cnf er r |{MN@ Zéﬁﬂef'zmm I\Ad4)325ﬂ-5 For Met hyl
(22),(42)-4-(3-car boet hoxyphenyl ) -5- (5, 6, 7, 8-

hydro-5, 5, 8, 8- ht hal enyl giad te (10b):
Scal 0 21708 miol - N QZEUENE- éo@%@eﬁ%@w%%%ﬁy&sﬁé SRERBIRr~ 20, 100)
ERERIT s wovrse o pieant )
" . ° Gho frri Rnclo g (&1 5%%

7.06 (d, J= 8 2 ‘A 73 (dd,
J=2, 53 Hz, ‘i’-_i%# 99 @fah-(i’dSHz;llIzI, 212‘\1'1'!), 52 Gt P8 dHz, ) H,

J=12 Hz, 1 H @tﬂﬂ%m&)uﬂzﬁ@r m@ = b7, 4 ;& ‘; L ) 3 25

o1, H S ernh e gl ALl P B

(7 - F ZaHa b 92 (s,
6 g, 2 x CHer rH) C=C#1); $.87 BeRL,(Z&512Hz, 1 EDTUICH), UM6[(br d]] 163150 H5 (CrO)
1

130, 8, 10. 70, S@@W}?é@ﬁ%@é H o318 SiCechy, e s,

(g err] cH err [4H, CHAH) B3 (¢t ISIHS.%H;M@QHB&(BL =%HzdH, 14. 31

CH 23602 0 (G0,
(151:%“12]40 [1356]@32!523%858%—8%%9%@1110 %%gﬁgzﬁ:gd—%? cnerr]

447 (M), 415 30 (M+ - OCHerr]q). For Methyl
(22), (4Z) - 45(3- car bd&irKWﬂBoxﬁet{ﬁxﬁpHex@yl)—S—[4-(1-adaman 1)-3-

soal 6 2 0° 76" nibipticSphBRHAperieAB) (<5l 1 p9s e”tﬁ%% 106 (ar.
135 =28 &@gugm ;Dca?g:s Wt ﬁgk&Hz;l_l H, W ;)67(:,58; %d-( o=
. 9
ML o itep e R i A
C:l—lzc:l-lcqcar 2D) , 6158Q, 0%251271 E&,3—ArH) m(fti]ﬁmz%flﬂ)c-@}ﬁ%:w(br% biH, TN
GTer ] and PR AT CORCHR) ST 3 of ol 2 SHlo L BETPE
2, q,] 8Hz 2H, ArCHzCH2),204(brs,9H adamantyl),
and 1.73 (br s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) § 166.00
(C=0), 158.66, 140.03, 138.74, 136.17, 133.31, 130.20, 129.64, 129.07, 128.40,
25  128.35,126.25, 120.28, 111.95, 67.89 (CH2OH), 54.89 (OCHs3), 52.17
- (CO2CH3), 40.65, 37.13, 36.65, 35.52, 30.31, 29.70, and 29.08; IR (film) 3400
(br, OH), 2905, 2850, 1725 (C=0), 1450, 1440, 1410, 1285, 1270, 1245, and
1110 em-1; MS (DCI) m/e 461 (MH*), 460 (M*), 459 (M - H)*, and 443
(MH* - HyO).

. M8 (DCl) nfe

30 3
For (Z)-2-(3-Carboethoxyphenyl)-5-[3-(1-adamantyl)-4-
methoxyphenyl]-2-pentenol (8j). A ~1:1 mixture of Zj (3:1, Z:E) and 1-
(t-butyldimethylsiloxy)-2-phenyl-5-[3-(1-adamantyl)-4-t-
~ butyldimethylsiloxyphenyl]-2-pentene (3:1, Z:E) (1.6 g) was dissolved in
35 30 mL of 3:1:1 acetic acid/THF/H20, and stirred for 48 h. The solvent
was removed in vacuo. The residue was purified by column
chromatography on silica gel (elution with methylene chloride to 5%



(C=0), 166.41 (C=0), 145.12, 144.69, 142. 97, 138. 61, 136. 51, 135. 74, 134.51, 5
132. 58, 131. 54, 131. 10, 130. 82, 130. 50, 129. 22, 128. 76, 128. 49, 126. 62, 125. 82,
© 125.21,124.62,120.37,61.01 (CJerr]CHerr]), 51.28 (CJerr]CHerr]),

35. 00, 34. 60, 3452, 32.44, and 14.24 (COerr]eglerr]CH err]): (fr%g
2960, 2860, 1720 (C=0), 1365, 1270, 1195, 1175 and 1110 cnierr JEODQ)

me 497 (M 0 F '
(2;) (4Z§ 4- %3 c%rig gpﬁox ﬁt@@} 8 %ﬁ?&%ﬂ’? (§)3(aent adi enoat e
(10d): scal e = carkpethexyphenyd)-a-(3-(badananty W@mtmﬂoméwlﬂ'])

[err] 7.95 (dt 2. IfteRol @4Wbas1ed"bnéa/§dd) g&zf%nﬂhe thgmgggu dfe): 4*81?”")

7.34-7.41 - A 8 8

H, C=CH), Es.masg\' : (31’99%% EP‘EW é‘féﬁn{l &8, 1)Hz.d K3 2-ArH);7.8 (Hi b H

5-ArH), 054 79 (Hﬂlﬁlz-fﬂtcﬁ-l)jzw(twmﬁfﬂ-)\rm B2 (8, 1 B, BYArH), 6.91
rr err e

& err] o err%)* LS8R etD 2 Gy 25 B 5 oA e 7

1.17-1.42 (m |1| ,75761@9[582](9]—5&111291BBQ%CH)Mas#m(m&H,OHi@Ir])

[1§r8r]860 TZ? gZLSaHHt 8%@"223@ WQQZ%&S‘{'JB %’ﬁz &¢¥125. 00,
119. 42, 114. 11, ?915123@!1\@&0[1&” &H, pamantyl), 1.39 (¢, ] =

(o err] muerrB)Hz,al}Beozmma)ZQos@s 92, SIO:(CHQ and 0, ezz 68, and

1‘2‘73?1225,(Ehb?@%?’u(%ﬁﬁ?é%&f&%%méﬁﬂ%z@“@ i 120 e

(DCl) me 479 bwiyidimethylsiloxyphenylle2=ppntenp] (490omg)was,tonverted in two

l(o ?géegslzz)xspggﬁ hﬂé%t?éaﬁﬁiﬂn)tdl M%ﬁé’ggmtylamfma X mugl flyoride and then _ 6%
[err] H NVR (306}/19%1& %m%arémrﬁw &7 (lrh the synthesis 0§ 5x.7. 38- 7. 48
30 (m 2 15 4PérifjcationsF §j &olechEi'Bm 65 silita "(elt?hdh 5 ArH and
et D Sl LAk g Mk e
H Arderr] OCHPtﬁpB}) NNR@OOWZ7CBQ13BSH%MCIGW B(Bﬁ;l[leH;HArI-B,ZS (s 3

H, CH

H 520[19%5]( m[evrdg)a qwﬁ !Ele énﬂjx erﬂg ﬂ)c?ﬁb?{;[,hzcilﬂ%rr])
cqerr]CH[err] ¥(d 13 1), 6,89 (dd,{ <248¥z 1 H, GndrbDg3- 0. 88
(m 6 H 220 CEI[%f(dlL-S[Hz,rﬂH 511\&}!)75 J =88z £H 10=CH),4l331£42 &%, 4CO

166. 27 (C=0), %ﬂ%ﬁ?o#&&éo%@:ﬁé%&é 3% gt 148 = 8 Hz, 2 1,
ArCH_z), 2.29 (q, J=8Hz,2 H, ArCH>CH>), 2.06 (s, 9 H, adamantyl), 1.76
(s, 6 H, adamantyl), and 1.40 (t, ] = 8 Hz, 3 H, CO;CH2CHj3).

25 For (Z)-2-(3-Carbomethoxyphenyl)-3-(3,4-bispentyloxyphenyl)-2-
propenol (8k): scale = 1.08 mmol, yield = 96%; 1H NMR (300 MHz,
CDCly) §7.94-7.97 (m, 2 H, 2-ArH), 7.36-7.44 (m, 2 H, 2-ArH), 6.64 (d, | =
8 Hz, 1 H, 3-ArH), 6.63 (br s, 1 H, C=CH), 6.57(dd, ] =2,8Hz, 1 H, 3-

. ArH), 6.39 (d, ] =2 Hz, 1 H, 3-ArH), 4.35 (dd, ] = 1.5, 6 Hz, 2 H, CH,OH),

30 3.90(t, ] = 6.5 Hz, 2 H, ArOCH)), 3.87 (s, 3 H, CO;CH3), 348 (t, ] = 6.5 Hz,
2 H, ArOCHj), 1.70-1.79 (m, 2 H, ArOCH,CHj), 1.63 (t, ] =6 Hz, 1 H,
OH), 1.55-1.65 (m, 2 H, ArOCH2CH}>), 1.22-1.44 (m, 8 H, 4 x CH3), and
0.88 (t, ] =7 Hz, 6 H, 2 x CH3 ); 13C NMR (75 MHz, CDCl3) § 166.80
- (C=0), 148.33, 148.20, 139.61, 138.28, 134.00, 130.82, 129.85, 128.92, 128.67,

35 128.57,127.59,122.57, 114.04, 112.93, 68.99, 68.74, 68.58, 52.17 (CO2CH3),

28.88, 28.66, 28.15, 28.01, 22.44, 22.36, and 14.02; IR (film) 3430 (br, OH),



86 : CT-9092A 130. 93, 130. 75,

128. 62, 128. 54, 128. 37, 123. 68, 119. 28, 114. 05, 112.67, 68.93, 68.57,61.03
(CJerr]CHerr]), 51.22 (CJerr]CHerr]), 31.91,29.58, 29. 37, 29. 34, 29. 13,
28.98, 25.95, 25.83, 22.68,14.30, and 14.12;g9 R (fil m 2925, 92 720
(C=0, 1510, 1470, 1265 1200, 1170 and 114?8 cnferr]; MS (DC 49 5

hept adi enoat o (1073 o400 129 G 5, 1) i Mo %%ﬁ&%ﬁkéﬁemow 262

nm ([err] = 10, Hd@;loqoaaa;wanmqmm VMS (DXTY) ewfe 4DYMEHY), 828 (Ml - DD, 8 Hz,

110 H 4-ArH), 7.70 (t,J = 2 Hz, 1 H4-ArH), 7.39 (t,J =8 Hz, 1 H,
4- A 7.04-7. 1 x _4-A d 7-A 6.60 (d, =12 Hz, 1 H
CI—I:E:I:DCCIerr]) %’“Bé 3&3@&@@3&%@@@ dJ(12Hz 1 H, ’
CH=CHCO errp), 4.35 (q J = 2 H CJerr]CHerr]), 3.14 (s, 3 H,

CH H 7.5 Hz
ﬁqii E:L[epra]r g%%err]?&aﬁgan%eﬁgﬁi?% (Ft WS@t%—& %@’@éﬁ‘i‘?‘?‘f &Q[Seﬂ"ﬁe&%[err])
[l i r2 r ]9 g T'z\l/zR g 25 ;grgnéi%tgq&}gm)sopmoq of skobel §.®1®1¢ﬂm&3&110ﬂd?)(p .1 M).

129. 35, 129. 30, 129. 10, 127 02 wwagf gg ;ﬁﬁéﬁﬁ&ﬁﬁ@g&% err]CHerr]),
36. 37, 32. 30, arlgmpergIr Op wasadded ifynegessorn s,
2980, 2950, 2855, &Ramhét‘eaa)tmﬂ%xﬁ oixSTfhelBﬁﬁvxl vds flitdred1085, 20

e
t et r ahydr o- 5, 5,With a'fhﬂ filtrate\ywas poncemérated im vaaue, gridg) :
scal e = 0.62 Ml ol daprmmmam Wiuriaigher 1) (o111 7.2 (0.

J 25 =8 He, H, 7.85 (s, 1 H, 4-A (t, J = 8 Hz,
4- ArH), 715724(m 2H 4ArHand7ArH) 7.00 (d, J =2 Hz, 1 H,

éﬁrcﬂ)cq 6. ais) (dd, J=BordZ)2-(31CatboétHy eﬁ B@-pﬁenﬂ'ﬂ-ﬁréﬁenal (9h): scale

err

GG er T} 208k ol it S dlerfshadt 1 bl

OCH err]), 2 63CHO), &C%—Sﬂll—(ﬂb]?lﬂ8Hzﬂ-l[-b2r4ﬂH),Z88E(t,(}q=2H23mH:2-8rl-ﬂ,, 2 H,
Ar CH CH 3
coyerr] O err] b g;%%ﬁm%e HEPRERy e te €187, 2"

CH err]); [err] , [err]) [err] 166.80 (C=0O, 166.47 (C—O)
144.71, 142208, 142. 26, 138. 53, 138. 20, 137.98, 137. 28, 133.51, 130. 29, 130. 12,

128,21, 12606, 126 G300 Bl by Bl I bbbl SR )y 5102
(CO er r] CH er r tespmrethyl-2-naphthdlenyd2epropenab(9t)7 salé €213 miaal) yieldd= 1170
cnierr]; M5 (DGoh, ENMR (860 WiHz,C1C13) §9.78 (s, 1 H, CHO), 8.09 (dt, ] = 2, 8 :

Hz,1H,2-ArH),7.92(t,J]=2Hz,1 H, 2-ArH), 755 (t, ] =8 Hz, 1 H, 2-

25 ArH),7.38-743 (m,2 H, ArH and C=_CH), 7.20(d, J=8 Hz, 1 H, 3-ArH),

7.12(d, ] =2 Hz, 1 H, 3-ArH), 6.97 (dd, J=2,8Hz,1H,3-ArH),4.36 (q,] =

7Hz,2 H, COCH?»), 1.60 (br s, 4 H, CH,CHp), 1.35(t, ] =7Hz, 3 H,

CO2CH2CH3), 1.22 (s, 6 H, 2 x CH3), and 0.98 (s, 6 H, 2 x CH3).

30 For (Z)-2-(3-Carboethoxyphenyl)-3-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-anthracenyl)-2-propenal (9¢): scale = 0.89 mmol, yield =
88%; TH NMR (300 MHz, CDCls) 3 9.80 (s, 1 H, CHO), 8.08 (dt, ] = 2, 8
Hz, 1H,2-ArH), 7.93 (t, ] = 2 Hz, 1 H, 2-ArH), 7.74 (s, 1 H, ArH or
' C=CH), 7.66 (s, 2 H, ArH), 7.57 (s, 1 H, ArH or C=CH), 7.36-7.49 (m, 3 H,
35 ArH), 692(dd,]=2,9 Hz, 1H, ArH), 4.33 (q, ] = 7 Hz, 2 H, CO,CHy), 1.73
(s, 4 H, CHyCHp), and 1.31-141 (m, 15 H, 4 x CH3 and OCH,CH3); 13C
NMR (75 MHz, CDCl3) § 193.57 (CH=0), 166.32 (C=0), 151.49, 146.93,



87 : CT-9092A (Mt); Exact mass spectrum (FAB) Cal cd for
Clerr]Herr]Jerr] Na: 497.2668 (M\a[err]). Found: 497.2652. For Met hyl
(22), (42), (6E) - 4- ( 3-car boet hoxyphenyl) 7-(5,6,7,8- 5

t et rahydro-5, 5, 8, 8-t et ranet hyl - 2- napht hal enyé) 2,4,6-octatri e%ﬁ%ﬁg}(
scale = 0.47 mol, yield = 74% UVnax (CH[errl]G-i) 348 nm ([er 300)

10 (3008, 1 T 8588 had sy ash S gl adstr )

'3 x 7-ArH and 01-29751,18886,1273512591212&.33,]12&88%0%&9@6!12),3468841 (br d, J

= 10 12 He, 8 = 4. 35 J
=7Hz, 2 H, CO[e ﬁﬁg—{a% ?é‘g 4‘3 kﬁZ err 6%28 rr]) : (g (:ql 5
Hz, 3 H, oc:cw IBsiKBI) 02939y 1720/ pster CrO) CH—Q) 470,Hz 3

H Ol err] Of er 13631270, 112101180, {F10, 51\8*109061:\('}'[1\858 &?@4411 *) 6 H 2
x CHerr]): [err]C NVR (75 Mz, CD[err]OD) 8 168.5 O 90 '(C=0),

145. 89, 145. 69, 143. 19, 140 96, 140. 17, 138. 62, 135. 27, 15 134. 69, 132. 02, 131. 50,
129. 44, 129. 26, 127. &on@-zmam hyl)=2P(493ecydox §BJ;%;%?JW]CH[err])
51. 64 (COCH 0 err
oL S el S 1)
1460, 1440, 1365C &9 O)08.08 (sitp] = 3n&|1-m;5®}brq-Arli-I},7QHt(D€2) n e
fg;)(l(v?zg 414!(52 HM*IHQCNEHDMSI (t90%= ¥z WI@!A:H),?:@ (dt,J=2,8 Hz, 1H, 2-
adamant yl ) - 3- ne C?yf#?%@& Uétiéz'(zlﬂf:f'mgga@gz@d%ﬁ%l
Zi 2| g{)— 3908@4 %HHVBMDMI@EU-IEQH,)AWFM,B%B,(&H , COsCH3), 175 1 H

r t
791 (ot 92, 8<qaéﬂ’e5*ﬂ7il222§ ALELCHD, 140136 T 0 74 G0 G0
=2,8 Hz, 1 H 7087 2 H 7-ArH and CH=CHCO err]), 6.05 (t,
J=8 Hz, 118 C-CH) 572(d J:12Hz 1 H, CH:CHCO[err]) 3.89 (s, 3 H,

A CH , 73 CH
pwelerr L en]). SRS 3 Bl bhitecaar s 1)
A(rjgu;g ﬁm )CH[ F(ra;m)qpehaD(seOtxcake =9.46, @amf&ps%sgn NMR (30(73&1&2{) f g) H,
a

142. 20, 139. 71, Q#%ga%m'sﬁﬁ% 2’ %égngQé%ﬂH)’ & Q_
129. 96, 128. 23, 11215,1161 2041H), 7500t 7= 8 Hzy 1 H, 2-A1H)47.89 (@b | « %8 Hiz, BH, 22

(Ar OOl er 1] @ er Atha), 7d3 @51 ¢0ALTH), Qi) ) = 2401651 H, F AR, 3 @B s 30. 94,

(22), (42) - 4- (3-F%r %%%&%ﬁ?@%&dyl 7 4 Hz W Ha gk 499 (q, ] = 6 Hz, 2 H,
CO2CHpy), 3.95 (t, ] = 7Hz, 2 H, ArC4OCH3), 345 (t, ] =7Hz, 2 H,
ArC30CHy), 1.77 (quint, ] = 7 Hz, 2 H, ArC4OCH;CH3), 1.55-1.60 (m, 2
H, ArC30CH,CH?>), 1.35 (t, ] = 6 Hz, 3 H, CO2CH;CH3), 1.19-1.40 (m, 28

25 H, 14 x CHy), and 0.83-0.88 (m, 6 H, 2 x CH3); 13C NMR (75 MHz, CDCl3)
3 193.45 (CH=0), 166.14 (C=0), 151.46, 151.17, 148.36, 139.63, 134.55,
134.15, 131.28, 130.79, 129.24, 129.00, 126.27, 126.01, 114.42, 112.32, 68.91,
68.57, 61.09 (CO2CH>), 31.91, 29.57, 29.33, 28.98, 28.85, 25.91, 25.78,
22.68,14.30, and 14.12; IR (KBr) 2960, 2920, 2875, 2850, 1715 (ester C=0),

30 1675 (CH=0), 1665, 1615, 1595, 1570, 1515, 1475, 1430, 1285, 1270, 1245,
1210, 1145, and 1120 cm1; MS (FAB) m/e 593 (MH*).

For (Z)-2~(3-Carboethoxyphenyl)-5-phenyl-2-pentenal (9f): scale =
0.76 mmol, yield = 88%; 1H NMR (300 MHz, CDCl3) §9.62 (s, 1 H,
35 CHO),8.04(dt, ] =2,8Hz 1H, 2-ArH), 7.80(t, ] =2 Hz, 1 H, 2-ArH), 745
(t,] =8 Hz,1H, 2-ArH), 7.11-7.31 (m, 6 H, 1 x 2-ArH and 5 x 5-ArH), 6.79
(t ] =7.5Hz,1H, C=CH), 440 (q, ] = 7 Hz, 2 H, CO,CH>), 2.85 (t, ] = 7.5



4-met hoxyphenyl ] - 2, 4- hept adi enoate (10j): scale = 0.29 mvl, yield = 76%

[err]H NMR (300 MHz, CDCl[err]) [err] 7.92 (dt,J = 2,8 Hz, 1 H 4-ArH),

7.83 . 88 CT-9092A(t J 2 Hz, 1 H 4-ArH), 7.37 (t, J —8
6.

Hz, 1 H 4-ArH), 7.25 (dt, J =2, 8 Hz, 91 (d, J

7-Ar H) 687r(H)dd J2%(3Hz 1H 7- ArH) 6%/2?(d J—8(Hz g‘rkﬁoé;?%
6.57 (d, J=13 t 5. 73
Cas 3 S e, Fd “ﬁgﬁ ﬂl’é@%%l‘l&éﬁlzﬁﬁz&”ﬂ@%«w

od err] CH er r ] ) Hzz3 H, C9,CBLGH: DqT) m/a830D(MEH)3 H CO[err]CH[err])
2.62 (t, J = 8 Hz, 2H ArCH[err]) 2.34 (q, J = 8 Hz, H,

Ar CH CH , 9 H, adagmnty|), 1.74 ( . adamant y! d
1?38[?“]\] [:er7rL)z, @F?&q%gﬂn\%%h%nxl -5-(pévZSr?@fmF¥ff a,&arézg-) o
CDCl [err]) [Serr{etraife k%l—(l@ra@hthiﬁﬁ yDR2-péittehal ;;%) scale = 0.62 mmol, yield

157. 13, 142. 28, 1330% *%@ﬁ%ﬁ)ég)é§3 (@éﬁ@’r%@ églg 0. 12 10

128. 18, 128. 07, 12

21]9 |5% 3;9(1)3 ggsgc, %Acgﬂﬁm,lﬂ,mﬂﬂﬂ,qe@m ]lCEH[ZeAIrI-I)HEIH) 5I2§
e, s ke bt ) e

158 (A o B S S g 2

E) 27), (le) 4}0(ﬁ e:ﬁ@%@ﬁ%@mﬁ)d %@%ﬁgH%;% Hz, 2H eI |

I spent yl oxyphe 5 «; %#{5

85% H NNFﬂzg%% 9

7.3%-[7?£1r51(m 21. (ﬁéﬂﬂxmﬂmﬂn(ﬁﬁm&m 56- 6. 66 (m 3 H X

5-ArH and 20 CH=CHCJ err]), 6.31 (d,J = 2 Hz, 1 H 5- ArH) 5.78 (d, J =12

Hz, 1 H CH=CH 389 (t. J=6.5H, 2 H A OCH 3.87 (s, 3

H CJerr]CH e?ﬂ )errégrﬂz?/?‘m)gz B—@@whomhenxb@éy grr )YQSO'(S, gSH

CO[err]m[a.rsr])s,S,B,szibtﬂaxﬁ&;%ﬂz-ﬂaﬁ!hthé}reﬂgﬂ ZHebhtiRnal [9h)is@éde LS4 (M 2 H,

ot Al ko 1 2

?1 1
(20)20)034[ iZB] 06, 1802 fdt, 42, amagimmn. 9% @4 =BHz, 1 H, 2-ArH), 779 (br d, ]
58,01 (A GO e ] *4‘3@@%?% m; 2 E A 789 gﬁ ?1;?9%152-235
(CO err] CH err 4 bf?%?l(d i&%ﬂz Hl, 53ArH); 797 (ddp] 52, 8 g AeH)A634; | R
(1i1m 29590 2bRd, 1220 Hi£HQH, C2080), 43640 Wﬁz m% 4294, 71170, 1140,
1110, and 1000 fgifzr S, é{c%),(l%éor )1.36 ?t,]-@le 3 [e”])

COCH,CH3), 1.23 (5, 6 H, 2 x CH3), and 1.21 (s, 6H,2xCHj).

For (Z)-2-(3-Carbomethoxyphenyl)-5-[4-(1-adamantyl)-3-
25 methoxyphenyl]-2-pentenal (9i): scale = 0.93 mmol, yield = 88%; 1H
- NMR (300 MHz, CDCl3) §9.59 (s, 1 H, CHO), 7.99 (dt, ] = 2, 8 Hz, 1 H, 2-

ArH), 7.79 (t, ] = 2 Hz, 1H, 2-ArH), 7.41 (t, ] =8 Hz, 1 H, 2-ArH), 7.10 (dt,
J]=2,8Hz,1H,2-ArH), 7.08(d, ] =8Hz, 1H, 3-ArH), 6.79(t, ]=7Hz, 1
H, C=CH), 6.65 (dd, ] = 2,8 Hz, 1 H, 3-ArH), 6.56 (d, ] =2 Hz, 1 H, 3-ArH),

30 3.89(s,3 H, CO2CH3), 3.74 (s, 3 H, OCH3), 2.78 (t, ] = 7 Hz, 2 H, ArCH3),
2.64(q, ] =7 Hz, 2 H, ArCH2CH)), 2.08 (br s, 9 H, adamantyl), and 1.74
(br s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) § 193.08 (CH=0),
166.76 (ester C=0), 158.88, 155.58, 143.64, 138.64, 136.75, 133.98, 132.77,
130.49, 130.22, 129.16, 128.34, 126.55, 120.23, 111.82, 54.91 (OCH3), 52.16

35 (CO2CH3), 40.64, 37.50, 37.11, 36.72, 34.40, 31.38, and 29.09.



Exanpl'e 10a: General Procedure for Synthesis of 1la-j A mxture of ester 10
I n nmet hanol /t etrahydrof uran/ 2N sodi um 35 hydroxide solution (1:1:1, 0.1 M
was heated at reflux for 14 h. The reaction mxture was then allowed to
~cool to roomtenperature and 10% hydrochl origg aci d sol uti on way-ggddegd until
t e sol ution reached 89 CT-9092A pH 1. The resulting

{ Lgugyg?mxtc“Lﬁaﬁﬁsmﬁf@i?@ﬁhf%ﬁigmﬁ?}’?m (1 adarngndyd PO ones i
sulfate, fil ter@&?hm%ﬁg?fPﬁaPeé‘&i ( "es‘?aé%?gh@ MaRoleyielb = 3% fHom

F(ZEQ; a?zz§ 34p?gtNMRX3(K) me ,lﬂEﬁlsOIGZEm )1 H?QHO)éBmZ (d_t,]:%,_l Hz, 1H, 2- ccale -
205 ol |y e|§?ﬁﬁ?§?f&ﬁn%%§fe?¥+% TARE 128 R B, 2, ¥ as507
([err] = 233500)=81HHavk HIBArM)6.886/95(n, 2B, S}Méwag?(%m%@w 36

4- Ar H) ! 7.86 (t(’ml‘]z Hgs% 14'67 4;#-‘ I§%7%6§ﬂi2 @ %1'14 ’ -
7.13 3 H 5 6..95- 6. 2 H - ) " 1°H , 6.71
(d, J (:m12 He. ﬁtﬁ[%ﬁ@&gﬁéwﬁﬂw ’951'(1412&, ﬁ:A@PhEY,?*zLW(Sﬂ%%?
CH=CHCO err]); ddumnaiyl), 176(3)% HCRiamahei), ahd1.39 /0= 73£,G1) . 169. 54

(C=0, 143.47,1(3% §. 83, 137. 47, | |
135. 51, 135. 15, 137°T4°T30"66, 129. 91, 129. 63, 129. 09, 128. 67, 15 and 122.57; IR
(film 220003400 (br, COerr]H), 1695 (C=0, 1625, 1600, 1580, 1435, 1305,

A M) .
by % [ e SO eneiaialo pau et 1)
( 252 . (42) - 4- (3-CHCRBATE Gy L CHO)B.07 i) P 08 1, DISEAR 793, | - 25 .
e = L- Tt )
yield = 8% 3ot %%Wgﬁz@gﬁ%&@dﬁ%gﬁ}ﬁj

21, 100) ; [ 6r] HArNR 7 C=C) 6:90c0d, [ =25 8 Hz, 3 H,B3-46H),16.73(d;i] =8 Ar H) ,

189 (1)) = 2 g1 @Ahq»zt@«dz%g&ﬁzﬂﬁ sy 8oty des %ggi@%}g
(d, J = 12 H, Mﬁﬁ% . 3{45,‘:5{5_-5_5‘4@, B8 ~err]),

1.52-1.65 (m 41.86 (i} 2 LBy ArOCHRQH7), £.5641.66 (i, 2HIL3AOCHIOHY), 8255496 H, 2-

(o) 1ib. go. {7 S DeblEag GISTLaRAmGI 1) 17029 (507, 169,05

136. 09, 135282, 134. 32, 132. 35, 129. 81, 128. 71, 127. 46, 121. 76, 36. 04,
Example 9: General Procedure for Synthesis of

A solution of 18-crown-6 (5 equivalents) and bis(2,2,2- .

trifluoroethyl) (methoxycarbonylmethyl)phosphonate (1.1

25 equivalents) in anhydrous tetrahydrofuran was cooled to -78 °C under
argon. A solution of potassium bistrimethylsilylamide (0.5 M in
toluene, 1.1 equivalents) was added, followed by addition of a solution
of the aldehyde 9 (1 equivalent) in tetrahydrofuran (0.05 M final
concentration). The reaction mixture was allowed to warm to room

30 temperature and then was poured into a separatory funnel containing
diethyl ether and saturated ammonium chloride solution. The layers
were agitated and separated. The ether layer was washed further with
saturated sodium chloride solution, dried over anhydrous magnesium
sulfate, filtered, and concentrated. Purification was accomplished by

35 column chromatography (30:1 to 40:1 ratio of silica gel/crude product;
elution with 5% ethyl acetate/hexanes) to provide the target
compound. |



30 35:05,34.82,32.03, and 31.87; IR (filnm 2500-3400 (br, CJerr]H), 1695
(CO, 1615, 1585, 1440, 1415, 1365, 1285, 1225, and 910 cnierr]; M (DCl)
me 405 (M+), 387 (M - OH). Anal. Calcd for CJerrJHerr](err] . 0.4
Herr]: C 75.85; H 7.05. Found: C, 75.89; 6.96. 35 ~

(22),(4Z2) - 4- (3- Car boxyphenyl ) -5-(5, 6, 7, 8-tetériahydro- 5,5, 8, 8- CT96924
tetramet hyl - 2- ant hracenyl ) - 2, 4- pent adi enoi ¢ aci.d (11c): scale = 0.69 mol,
yield = 100% np 211-213 C, UWVnax éCH err]OH) 332 nm S[err'] = 90

CT- 9092A 21, 100), 2sBomMetihydr(RE),4Z)44-(@B0arbopvoriyphangl){53phenyiz2 4-

DVBO-d[err]) [ édm&ié@aféjtjgﬁsiaﬁ’-—so.@’m&z K iérgALHg?s%-T 73@1}& (3gg . _4-AH),
7.69 (d, J =1 : A 56 (s B%; TEL MR { 3 H,
ArH),(7.00 (s%@é@ﬁ r ﬂdﬁi&ﬁ%h%?&tf&h 86 (Gl=3 B3, & n?]é-, 5.94

(d, J=12 Hz5 1 ArHRIZ30287¢ni, D H, 4-AH)57.06-7.114nk} 3 Hﬁbqsgék’f%[ﬁts.ba (rand 1.29

(Lo Tor o ALepLAR, e GiIEC I oy Wy - ) ThE Clehiis), 3 12
136. 94, 133. 90, (@3] 362Hz, 1H, CBi=CHCD3) 482 (4.30= B Hz 20H X20.CHR), BB 11833 52,
126. 38, 125. 29, 1R4CRHCHY),

. #id i.%ig?;%rﬂ%ﬁi‘g@%cgﬁ 3);1’@[1 ; (KBr)
i, iR oal U e o e ks e
/;galzi_ Cal cgog grm[mlr, mwsz,mapmh 129558 128721128 62, 128:1?)_7 .12?70,*120.658761.0120;1 ;ldz 21
AR @d,‘é@%@ﬁiﬂﬁi@?&f@ o TR R CRA Ry TR ) B0y, ) >
(CH err] OH) 31472h(C=€D)5 1435, 126570195, 1753 1110, (1085,-1020, 759, and V00 kark] H NVR

300 MHz, , /.96 (m 1 H 4-ArH), 7.88 (t, J=2 Hz, 1 H,
A 7 50 PR AT M 6 5y (0, g%t 2 H, 5 AR 6 86 (s,

1 H CCH), 6.63 -6.69 (m 3 H CH=CHCJerr] and 2 x 5-ArH), 5.85 (d, J=12
JHz, 1 H 245 CH=CHCGforMethyl $22)/(42)-4-(B-carbBethdxyphéiy-Bi(Sj5,7,8- 1. 70

g 0. 68t 2 E%teg%%ﬁ?@i&%ﬁéﬂ%@%ﬁﬂ%%ﬁéf%%“@m‘ﬂ?[l25T W
(1 5;30)7 ) igg. 23, Egﬁlgﬁ%\r @ﬁ#&?ﬁﬁ‘&&ﬂ@i@mmm (e = 20,100),
L 71,121, 47, HhB. AR (B (800 MHz, CDCl3) §7.94-7.98 (m, 1
IR E 2 Y e i i R TR
1255, 11752010232, PBH5-AA9), 6800s, BHD5-aMland@ C=THY, 678 (dWF] 208 HZMeHA51
' 5-ArH), 6.64 (d, ] = 12 Hz, 1 H, CH=CHCO,),5.80(d, ] = 12 Hz, 1 H,
CH=CHCO), 4.32 (q, ] =7 Hz, 2 H, CO2CH3), 3.25 (s, 3 H, CO2CH3), 1.50-
1.58 (m, 4 H, CH2CHb), 1.33 (t, ] = 7 Hz, 3 H, CO;CH2CH3), 1.17.(s, 6 H, 2
x CHg), and 0.92 (s, 6 H, 2 x CHg); 13C NMR (75 MHz, CDCl3) § 166.90
25 (C=0), 166.38 (C=0), 145.04, 144.45, 142.72, 138.85, 136.23, 136.03, 134.26,
132.64, 130.88, 130.70, 128.67, 128.60, 127.81, 127.30, 126.39, 119.65, 60.95
(CO2CHy), 51.24 (OCH3), 34.88, 34.13, 33.89, 31.61, 31.38, and 14.31
(CO2CH2CH3); IR (film) 2960, 2930, 2860, 1720 (C=0), 1460, 1440, 1280,
1265, 1195, 1170, 1110, 1085, and 755 cm-1; MS (DCI) mje 447 (MH¥), 415
30 (M*-OCHza).

For Methyl (2Z),(4Z)-4-(3-carboethoxyphenyl)-5-(5,6,7,8-
tetrahydro-5,5,8,8-tetramethyl-2-anthracenyl)-2,4-pentadienoate (10c¢):
scale = 0.76 mmol, yield = 94%; TH NMR (300 MHz, CDCl3) 8 7.96 (dt, |

35 =2,8Hz,1H,4-ArH),791(, J=2Hz 1H,4-ArH),758(d,] =12 Hz, 2
H, ArH), 747 (s, 1 H, ArH), 7.29-7.40 (m, 3 H, ArH), 7.01 (brs, 1 H,
C=CH), 6.75(dd, ] =2,9Hz, 1H, ArH), 6.72 (dd, /=1, 12 Hz, 1 H,



(M#) .- Anal. Calcd for CJerr]Herr]Jerr]: C 74.64; H 7.61. Found: C
74.50; H 7.56. 30 For

(22) .(42) - 4-(3- Car boxyphenyl ) - 5- (3, 4- bi sdecyl oxyphenyl ) - 2, 4- pent adi enoi ¢
acid (1le): scale = 0.32 mml, yield = 100%ggUVmax (CH err]dtchdgz‘@ﬂ nm
(Ferr] = 20,200); 1H NNR(SOOM-lz CDCI[err]) [err] 8.01 (s, ArH),

7.92-7.96 9 A C=

6. 75 (d, B @%é er‘rl E‘%ﬁﬁd@w‘*%’f@ (fﬁzl%ﬁ'ss -

,(Aa H)J 6. ig l(_;ld C@ﬁl-h),as&(s, 11 ;Zs(mfg&ﬂz@gz)azndn )C?-m;m;? 5j )79
= NEMR (7k_;lz§,1H Pcf‘—i!é ¢CH err]),

i N AN iré[ﬁ il y E@Qe” , 15121 691%@@97@ §1,|.136 51, 13574%51 o1

Ar d er r] OCHper ri32tsp131.54, 18140; 13062, 130.56,326122,112876,°118.49,326.62, 85.82,87 (m

S 7B ¢ oo " iz P o e n S 88 Igolic) 28 e ah:

130. 94, 129. 64, 820143 9nd 14, 24COCHICHI IR il 2960, 2860, 1720XC2(Me 1365,

14 15 1R (KBr) 38 é@&%@%@ﬁ%@éﬁm@%@@?@?ﬁ?&%ﬁ??ﬁiéﬁ%ma”im

1240, and 1140 M5 (DCl) me 607 (M#), 563 (M- 2 x COerr]H +
2H) +. Anal .1gCal cd for Cerr]JHerr]Jerr]: C 75.21; H 8.97. Found: C,
75.22; H, 8.97.

For . : .
(22), (42)-4° (3- Garb 1,22), (424 (3-carpogthoxyphendd %z o (11f): scale =
0.40 mmol, yi eldecyl®gfphenyiled 4pentatiehcite (26d): scalé =ci.37 mmal, §ield.= 1H NVR
(300 . Ol croghie W@’ﬂ%@%ﬁ@% (22858 7H8%"%ﬂ i@s e
2-ArH and 5 x E‘f:/fr H%légr 7.3_4;2412(111, 2 By, 4-AED, 6:82 ¢:r f¥8 =
7.5 Hz, 1 H5 C’.i:mmﬁaﬁﬁ(s(,de—észD%md" QQI?CHSCHZ(E& 6(61(d1F =

Hz, 2 H ArCH
[err]C NI\/Rr ( 7[5er a: K‘# f-j?oﬁﬁfbﬁgﬁ‘iﬁfﬁ)%éé@?%%r
143. 14, 142. 60, mzcbxal,m Il€7mzmm33m$mm)437o

1L Ll ket o gl s, 0

755, 725, and &FOanal .
Cal cd for Qper risggs, mmrmss 135641184.91 33448, 131.09L 130158, 128 66, 128.00,

119.42, 114.11, 67.91 (ArOCH3), 52.17 (CO2CHj3), 51.24 (CO2CH3), 31.88,

29.54, 29.36, 29.31, 29.16, 25.98, 22.68, and 14.12; IR (film) 2925, 2855, 1725

(C=0), 1600, 1510, 1470, 1435, 1280, 1270, 1250, 1195, 1175, 1110, 1085,

1070, 1000, 825, 755, and 710 cm-1; MS (DCI) m/e 479 (MH*), 447 (M* -
25 OCHj).

For Methyl (2Z),(4Z)-4-(3-carboethoxyphenyl)-5-(3,4-
bisdecyloxyphenyl)-2,4-pentadienoate (10e): scale = 0.41 mmol, yield =
86%; 1H NMR (300 MHz, CDCl3) § 7.90-7.96 (m, 2 H, 4-ArH), 7.38-7.48

30 (m,2H,4-ArH), 6.79 (s, 1 H, C=CH), 6.56-6.65 (m, 3 H, 2 x 5-ArH and
CH=CHCO»), 6.32(d,] =2 Hz,1H, 5-ArH),4.78 (d,] = 12Hz, 1 H,
CH=CHCO,), 4.33(q,] =7 Hz,2 H, CO,CHp), 3.90 (t, ] =7 Hz, 2 H,
ArC40CH),), 3.45 (t, ] = 7 Hz, 2 H, ArC30CH3), 3.25 (s, 3 H, COCHj3), 1.74

(quint, ] =7 Hz, 2 H, ArC4OCH,CH?>), 1.54-1.60 (m, 2 H,

35 ArC30OCH;CH,), 1.35 (t, ] =7 Hz, 3 H, CO,CH2CH3), 1.19-1.40 (m, 28 H,
14 x CHjy), and 0.83-0.88 (m, 6 H, 2 x CH3); 13C NMR (75 MHz, CDCl3) §
166.93 (C=0), 166.27 (C=0), 149.06, 148.17, 142.78, 135.03, 134.97, 134.45,



5.66. Found: C, 74.08; H, 5.61. 25 For
(22), (42) - 4- (3- Car boxyphenyl )-7-(5, 6, 7, 8-tetrahydro-5, 5, 8, 8-
t et r arret hyl - 2- napht hal enyl ) - 2, 4- hept adi enoi ¢ acid (119): scal e = 2.21 rrm)l ,
. yield = 75% 1H NMR (300 MHz, CD[err]CD) [ergd 7.89 (dt, J =
%ﬁggg%ﬁ‘ 7.15

4-ArH), 7.82 (t,J =2 H, 1 H 4AH, 7.34 (t, J =8 H,
(m 21 4An Wﬁf"m 6, 19854, 12537, 3 cp, E‘l%&ﬁ&%@&’@ﬁ%%%%é ot
=8 H, 1H, c-é&? 29151 m(C@zG{ism&mmi&Z?W,Emzpﬂs,J =8 Hz,
2 H Ar m[err])zsaszzaﬁsazsha—zﬁss*ma‘b Ehd /M@'z‘lm(fil

CHerr]CHerr]) (r) and 1. 52)8351_}@(5 “ R
CHerr]): [err]g:%ws(a](éé Qééfz Cﬁ% '82“1-"7 (%@"#85@@:—0)
145. 62, 143. 3, 184HY). 139. 75, 139. 46, 139. 04, 35
. 138. 28, 134. 96, 131. 69, 129. 37, 129. 08, 127. 72, 127. 52, 127. 48, 126. 85, 120. 99,
36.37, 36.32, 36.19, 35,06, 34.85, 32.67, 32.34, and 31.43; IR (film 2400-
3500 (br, OQ er r] H) . FonMethyb@2) £43)-463sarhoethoxyphenyb7-pheryk2,4- VS ( DCl )
92 he tadﬁr&@@mfﬂ‘fs@al@’éo wxﬁmaﬁ)ytel dAD P, ﬁ%* cd (S%SHQ

rr]H 1 2: H,
Cherr1 L ert] O e5éd van @ 100656 WENMIR (00 e, G0OTS 3788 (s F 5, B85 3o
g 208 8- ltetHhrrFI'hﬁI-Aﬂ!Iha?FRﬁﬂtd%ﬂm,12[-,1,414-&51”239&?}198(1-12,@H 4-%‘[—)) [scal ]eH:

mo I e err

NMVR (300 M. %ﬁﬁ%&% cﬁ'&‘ 27129132,7123@ (m 2 H
4- ArH), 7.43-7¢ .r60&1(t.4r=r—§5Hz,a§:I.7C .rﬁ?‘kl(d—u-alZ(Hi W and C=CH),
6.73 (d. J = 12CH=QHEO, ?HggCH)

l\l s,
A RTAER R el e TR R 3 o g
1.18 (s, 6 18 z(tﬂ@n[ﬁz,rmmwmmm@cnm)smbsm 56
(9105, 140, 56, 15500, 16489 (G0 14508, 10 45 139.60,139.43,139.33, 13301 15144, 50
124. 76, 124. 07, 1533.26 12947512945, 229&1231@&27@23&% 6&21mcae:leo 5L6 15

16.19 (C=CCH3) ; (¢ 1383?49233@%9 M%a( 1690
(C=0, 1585, 144;9 éﬁ% @w i il 399
(M- - CO err] H%Rn 7?- 118313179{&10,

77.30; H, 72081.1020,760, and 700 afi;1; MS?DQDmIé(MS (MH*) 3B (M+ - 0CH3)

(22),(42)-4-(3-Car boxyphenyl )-7-[4-(1-adamantyl) -

For Methyl (ZZ).(4Z)-4-(3-carbomethoxyphenyl)-?-(5,6,7,8-
tetrahydro-5,5,8 8-tetramethyl-2-naphthalenyl)-2,4-heptadienoate (10g):
scale = 0.62 mmol, yield = 85%; H NMR (300 MHz, CDCls) § 7.92 (d, ]

25 =8Hz 1H,4-ArH),7.85(s,1H, 4-ArH), 7.36 (t, ] =8 Hz, 1 H, 4-ArH),
7.15-7.24 (m, 2 H, 4-ArH and 7-ArH), 7.00 (d, ] = 2 Hz, 1 H, 7-ArH), 6.84
(dd, ] =2,8 Hz, 1 H, 7-ArH), 6.57 (d, ] = 12 Hz, 1 H, CH=CHCOy), 6.07 (t, ]
=7Hz,1H,C=CH),5.73 (d, ] = 12 Hz, 1 H, CH=CHCO»), 4.36 (q,J=7Hz,
2 H, COxCHy), 3.21(s, 3 H, OCH3), 2.63 (t, | = 8 Hz, 2 H, ArCHy), 2.35 (q]

30 =8Hz, 2H, ArCH,CH»),1.64(s,4H, CHCH»), 1.38(t, J=7Hz, 3 H,
CO2CH2CH3), 1.24 (s, 6 H, 2 x CH3), and 1.22 (s, 6 H, 2 x CH3); 13C NMR
(75 MHz, CDCl3) 3 166.80 (C=0), 166.47 (C=0), 144.71, 142.48, 142.26,
138.53, 138.20, 137.98, 137.28, 133.51, 130.29, 130.12, 128.21, 128.06, 126.46,
126.39, 125.64, 119.07, 61.01 (CO2CHy), 51.09 (OCH3), 35.22, 35.15, 35.09,

35 34.15,33.94, 31.89, 31.84, 31.13, and 14.35 (COCH2CH3); IR (film) 2960,
2925, 1720 (C=0), 1270, and 1170 cm-!; MS (DCI) m/e 475 (MH*), 474



met hoxyphenyl ] -2, 4-heptadi enoic acid (11li): scale = 0.54 mmol, yield =
100% WVWmax (CH err]OH) 280 nm ([err] = 8,600), 270 nm ([err] = 10, 500);
[err]-H NVR (300 MHz, CD{err]QD) [err] 7.90 (dt, J=2,8 Hz, 1 H 4-ArH), 7.84
(t, J=2 Hz, 1 H 4-ArH), 7.35 (t, J =8 Hz, 18H, 4-ArH), 7.17 CI-9092A2, 8 Hz,
1.H 4-ArH), 25 7.01 (d, J=8 Hz, 1 H 7-ArH), 6.56-6.61 (m 3 H 2 x.

f . crooer ﬂ?@@ﬂf f*gﬂ%%zgﬂw B) Celed for GiEgORNE” 72668 0y 0, 113,
2.33 (g, J=8 rr]) 2.06 (br s, 6 H adamantyl), 2.01
(br s, 3 H, adamantyl) and 1.73 (br s, 6 H, adamantyl) 13C NWR (75 MHz,

30 f'f[ ) o0 145 SO Ml GZEL {;g](gﬁ)ﬁ (&rbJethoxypheny1)-7-(5,6,7,8-

138. 07, 137. 53, ltetrabydra-5, 5'a,smtramthybzaapmbaltﬁymezm,ﬁ&ctmxempte

121. 07, 113. 16, 3 d 30.63;
IR (KBr) 3420 (ﬁoﬁﬁéﬁd H"ib"éé’"%@ %ngéw ,&,é)d!iﬁg&%ﬁ@ €30, “and
1245 cnjerr]; @90 W) é 4-AtHD), cal cd

| f7 grSSS " C[7 er r13He(d Jd 2H3, 1H; M)emwsﬂm,?ﬁﬁfﬁ&m),n%nﬁﬂm;{C

09
(22). (42} - 4 (3 X7 BRAGTSED. %ltdxfaﬁ.%ﬂﬁﬁﬁyﬁﬂﬂcwﬁﬂ(brdf-
met hoxypheri ] IﬂthlaH,ﬂ#@i))&SﬂdLﬂ (12H3,1 KpGHeCHOOD 486w, ] 57 #Hz = 87%

U SRR S ol el 1

5 ArH), 6.77-6.563 ¢Hz€H¢):H)35®1557('EF 3H.CQCHCHY) 21dsclctodperr])
g. aO (otCHBS] = 756%%@1)16& 63,(Zx CH3) WPMB&S% 71 (s,
ArCH err] CH err ’1‘19%'9 #@)ﬁﬁmﬁjﬁ )l%{réoﬂ%%ﬁg&(@ l%gﬁéé?:m yl);

13C NWR ( 7513\/H2134®‘IB%.OZJ 131[56;, 129.44,12926( 12782, 124673,024.09,-123,55, 120.03,

130,54, 129. 67 SPHEOIIHSHR QPAIHE R S o 2 0le.

40. 12, 36. 57, 36. @F@Ha ); and, 1462 (C{RCIg2GH3); IR (filom) 3969, 293032869, 1820

CJerr]H, 290 1146071446, 1365 12’63512054517@&51@21@95 ad7erer-1cMerr]; M
(DOI) nie 487 () %g(gggl L]&EM Cal cd for
Cerr]JHerr](e ( : C 76.19; H, 7.14. 15 Exanmpl e -

10b: Synt he20 s of 11k For
(22), (42) - 3- Met hyl - 4pSPpfelh S Y UEAN A 3RalbimRethoky pRéd Iy 441 -
adamantyl)-3-methoxyphenyl]-2 4-heptadienoate (10i): scale = 0.81
mmol, yield = 69%; 1H NMR (300 MHz, CDCl3) § 7.91 (dt, ] = 2, 8 Hz, 1
H, 4-ArH), 7.84 (t, ] =2 Hz, 1 H, 4-ArH), 7.36 (t,] =8 Hz, 1 H, 4-ArH),
25 721(dt,J=2,8Hz,1H,4ArH),7.05(d, ] =8 Hz, 1 H, 7-ArH), 6.62 (dd, |
=2,8 Hz, 1 H, 7-ArH), 6.54-6.58 (m, 2 H, 7-ArH and CH=CHCO), 6.05 (t,
J=8Hz,1H,C=CH),5.72 (d, ] = 12 Hz, 1 H, CH=CHCO3), 3.89 (s, 3 H,
ArCO2CH3), 3.73 (s, 3H, OCH3), 3.21 (s, 3H, CO2CH3), 2.63 (t, =8 Hz, 2
H, ArCHy), 2.36 (q, ] = 8 Hz, 2 H, ArCHCH}>), 2.04 (br s, 9 H, adamantyl),
'30 and 1.73 (br s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) 3 166.40
(C=0), 166.30 (C=0), 142.20, 139.71, 138.19, 137.30, 136.27, 133.62, 130.16,
129.96, 128.23, 128.10, 126.31, 120.22, 119.17, 111.94, 54.89 (OCH3), 52.12
(ArCO2CH3), 51.06 (CO2CH3), 40.66, 37.13, 36.66, 35.12, 30.94, and 29.10.

35 For Methyl (2Z),(4Z)-4-(3-carboethoxyphenyl)-7-{3-(1-adamantyl)-
4-methoxyphenyl]-2,4-heptadienoate (10j): scale = 0.29 mmol, yield =
- 76%; 'H NMR (300 MHz, CDCl3) 5 7.92 (dt, ] = 2, 8 Hz, 1 H, 4-ArH), 7.83



5,5, 8, 8-tetranet hyl - 2- ant hracenyl ) - 2, 4- pent adi enoi c acid (11k). A 20
suspensi on of potassiumt-butylate (1.40 g, 12.5 mmol) in THF (40 nL) was
cool ed under a nitrogen atnosphere to -5 [err]C. A solution of 4-(3-

car bonet hoxyphenyl ) - 3- et hyl - 2- but enoate (Tr osch, KM et 9
Birochem cal and Bi ophysi cal Research Communications 1992, 189, 739 2(‘61 66 g

6. 00 I T

ctirred al 0 [eft EL C20 0 LR 3R | 2 e B 48D, 735G 7 5B

5,5, 8, 8-t et r ame} Fyd-ArEh68Tdde =i 2ddmy HH, 7AsH), 6.823dd, ] S200Hzy0IH, 7-n THE (5
m) was added sheMbN6.23(d, besmcnpv-mﬁ 457 (dey 8 1B 1L RR=kicéD),m n at

q
Ot el s Bho 1L i A &%aﬂs&ﬁwf R BT, i vos
poured intoSa seFdizilyCO;QH3), 3TR(ssH Bk OTMA), 8.201(4)8H, d@mnqmzcﬁt,ghase

hed wi t h_yghe d t
rﬁst\é\?Zde a\rllmd concerftratgﬁéﬁfpfésf{gdz %@%&%ﬁ@fagg&ssagg ©
through a sili cadapaantylli 1.74i(s.6 b adamantyd), landh.38 e kA Hize3 #)l oride to 5%

th | / met hyl Cf-t}bHd l\ﬁiﬁR ml whi ch
V\nzs glngsolrrSedyle e%ﬁf‘ rﬁce to ‘r}%m Cﬁ%@?gﬁgéﬁg@a&z&nﬁé 34 g,
55%: np 186-7 EEH&Q d%%i’f ) 1 00),
222 nm ([ erg) 123513)(»28 07 [1@517121"12623?419 01, 111 59 61.02 (cozcﬁI 18586, S1\k® (300

He, gl 1an %Op O‘ng/% %63685%5{2%298@ 15;3314 ﬁg—ﬁ&ji;)zhfsm, 7. 31
(d, J =8.5 Hz 2905, 285Q; 1y20 0C€0).(M95J12?08and 1235 ein-AMS (DEIBm/é 529 J=8. 5, 1

CH:Z—’CH(lquer 'rA\]r;_D ]%4@_1;5 (égg“,(‘s% %ﬁ ﬁa?c:ﬁf% Wfﬁ%&#er ffgzl[ err]), and

1.29 (s, 12 H, 1C NWR (75 MHz, CDCl[err]) [err] 168.96
(CO, 168.180 (C=O,

15075 1 30 150 Dra b b Bulidottinibotif £ 2 10
34. 40, 34. 36, 32. laspentgrbbwphwyl)ﬂ?l-@eﬁtadxmlm Qgﬁe,mmﬁa elal650, 10
S o e R gty OB BT ey P
Exanpl e 11: Ge 918r1 B, fef &), 6.5616.60(ms3 H, 2 x 5-ArH and

20 CH=CHCO»),6.31(d,]=2Hz,1H,5-ArH),5.78(d,]=12Hz,1H,

CH=CHCO3), 3.89 (t, ] = 6.5 Hz, 2 H, ArOCH>), 3.87 (s, 3 H, CO,CHa), 3.44
(t, ] = 6.5 Hz, 2 H, ArOCH?y), 3.25 (s, 3 H, CO;CH3), 1.70-1.80 (m, 2 H,
ArOCH2CHy>), 1.54-1.60 (m, 2 H, ArOCH2CH>), 1.25-1.43 (m, 8 H, 4 x
CHy), and 0.86-0.94 (m, 6 H, 2 x CH3 ); 13C NMR (75 MHz, CDCl3) &

25  166.92 (C=0), 166.75 (C=0), 149.06, 148.16, 142.76, 139.05, 136.06, 134.93,
134.58, 130.81, 130.59, 128.67, 128.59, 128.34, 123.71, 119.30, 114.00, 112.65,
68.91 (ArOCHy), 68.52 (ArOCHb>), 52.16 (CO2CH3), 51.22 (CO2CH3), 28.81,
28.64, 28.13, 27.99, 22.43, 22.35, and 14.02; IR (film) 2955, 2870, 1725
(C=0), 1595, 1510, 1470, 1435, 1265, 1200, 1170, 1140, 1110, and 1000 cm-1;

30 MS (DCI) m/e 495 (MH+), 463 (M+ - OCH3).

Examplé 10a: General Procedure for Synthesis of 11a-j

A mixture of ester 10 in methanol/tetrahydrofuran/2N sodium
35 hydroxide solution (1:1:1, 0.1 M) was heated at reflux for 1-4 h. The
reaction mixture was then allowed to cool to room temperature and
10% hydrochloric acid solution was added until the solution reached



Manganese di oxide (5:1 weight ratio MiQ2/al cohol) was added in one portion
to a solution of alcohol 5 in nethylene chloride (0.1 M. The reaction

m xture was stirred in a stoppered flask at roomtenperature for 4-40 h.
Addi tional MQ2 was added if necessary to 20ggtake the reactl(@r o892

compl etion. The brown slurry was filtered through a one-inch pad o? éellte

vas concent rat el & i SR Rla i whs SR dnetiien
purification. 2shloride (2 tonportxons), and the orgamc phase was washed with

Scai e - 5.0 oyt o i rel e ﬁgétﬁ[férr?? gﬁ@ﬁ‘i ”%‘5‘)(5 1
H CHO), 7.63 (8‘5‘33/ %%eﬁes U Was evawated m: pgniane

7.47 (s, 1 t§ Cafﬂﬂ)theﬁc&i?edﬁ\&am& Hz, 1 H 2-ArH), 7.36 (s, 1 H 2 ArH)
7.09 (dt, J = 3,9 Hz, 2 H 3-ArH), 6.73 (dt, J 3,9 Hz, 2H 3 30 ArH),

3.91 (t, J = 7 H, 2 H, ArOCHLH’rr]) 1.73 (qU|nt J =7 He,
Ar OCH2CH2) , 1. 16- 1. 4Bor RZ)A4Z (3-C‘Zatbbl[<}eph¢1)yl)-5-;ﬂl'en6'l-2,4§pentididm,oxéBatid

L) b S e i e iy
J[err] c,f =4 H!iééo)A q&é gé%m%(fmlo 9027R|5é§n
113 ?Z (18 A&laé)(laémm,rma) z-mmmmﬁﬁ{ 73?%752(1%923?42&%17266
an
1510, 1475, 1425, f%é‘“??iof‘ ?Egjﬁ%ﬁ%%&g‘ é‘lﬁ) fZHJ; ?%ic%ﬁ ;433
( MHH) . 95 -@H@Dz)md ;
(2)-2-(3-trifl uw@méypn?rmld:?zo% e{%?ﬁ& 9 1481@

le = 1.8 | = 95%%
hoCHO), 7 62 (40883,138.47, 1355113515, 1471%66( 13991145 6) 155,09, 1284675 o 1)
; zllg Ets 5 }_582am&uz257 m(fnm)zzoodqurbc@mﬁl@e(cm , 62971600, 15862 %H%d
J=8 Hz, 1 H 3- %5@7 11%9 @@9&@3}0 §5°A é@%‘}’l gﬁ';ﬂ,;g/ 2
ArOCH err]), )( mnai @alcd\f@xﬂ[ﬁupwpaﬁa]% 1-11429: Eomd(ew:uo;H "7 x
CH2) , and087 , H CHerr]); [err]C NVR (75 MHz, CDCl [err])

8 10 193.16 (C—O) 158 98 (3 ArQ), 151 28, 140. 32, 134.50, 134. 37, 134. 00,
129.68, 129.34,126.50 (q, J[err]c,f =4 Hz, 2-ArC), 125.04 (q, J[err]c,f =

4 Hz, 2-ArQQ 123. 60Foﬁm);(‘lzmmt&rsaxﬁﬁ\dx@umﬁ,s,vr,d-eetrahydm-s,s,s,s-
31.89, 29. 53, 29. Eo’ejtrame&\yl- -napqitﬁalenyl)-z 4-pentadienoic acid (11b): scale = 1.35
' mmol, yield = 98%; UVmax (CH3OH) 308 nm (g = 15,200), 228 nm (g =
21,100); TH NMR (300 MHz, CD30D) § 7.91-7.96 (m, 1 H, 4-ArH), 7.89 (t,
J=2Hz, 1H, 4-ArH), 742-7.46 (m,2 H, 4-ArH), 7.13(d, ]=8 Hz, 1 H, 5-
- 25 ArH),6.82and 6.85(2s,3 H, 2 x5-ArH and C=CH), 6.68(d, ] =12 Hz, 1
H, CH=CHCO3»), 5.86 (d, ] = 12 Hz, 1 H, CH=CHCOQ3), 1.52-1.65 (m, 4 H,
CH,CHpy), 1.19 (s, 6 H, 2 x CH3), and 0.89 (s, 6 H, 2 x CH3); 13C NMR (75
MHz, CD30D) 8 170.29 (C=0), 169.63 (C=0), 145.89, 145.32, 143.52, 140.66,
137.87, 136.09, 135.52, 134.32, 132.35, 129.81, 128.71, 127.46, 121.76, 36.04,
30 35.05, 34.82, 32.03, and 31.87; IR (film) 2500-3400 (br, CO2H), 1695 (C=0),
1615, 1585, 1440, 1415, 1365, 1285, 1225, and 910 cm~1; MS (DCI) m/e 405
- (MH?*), 387 (M*+- OH). Anal. Calcd for CgH2804 - 0.4 H2O: C, 75.85; H,
7.05. Found: C,75.89;H, 6.96.

35 For (2Z),(4Z)-4-(3-Carboxyphenyl)-5-(5,6,7 8-tetrahydro-5,5,8 8-
- tetramethyl-2-anthracenyl)-2,4-pentadienoic acid (11c): scale = 0.69
mmol, yield = 100%; mp 211-213 OC; UVmax (CH30H) 332 nm (e =



22.68, and 14.11; IR (film 2925,2855,1690 (C=0), 1580, 1325,1270, and 1165
cnjerr]; I\/IS(DCI) me 433 (M#). 15 For

(2) - 2~(3 trifluoronethyl phenyl)-3-(2-decyl oxyphenyl )-2- propenal (12c):
scale = 2.0 mmol, yield = 93% [err]H NVR (30 Mz, CDCI[err]Q:-I{_ngz]AQ 77
(s 1HCHO)787(s 1 H CCH, 7.58 (d, J =8 Hz, 1 H 2- ArH)

S g, 1 H o A8 Bgn G %@#ﬁ%@g&m%@éﬁrd@ﬁ&%éﬂjé o, i

H 3-Ar H) 6. 612, 8tHz,J1 H, 8-ArH), 7.M,(s 3t B, $)ArH), 939(d, ] 3 12 Hz, D, 52 ArH),

LG gt g SRR e o0

CDA [err]) [er 208 684/dcj = 12 Hz, 1 H, CH=CHCO,), 1.67
146, 68,139 84. 1§ 443;3 ),3?1& 1121;@39 @lea ) BENMRAs Mgl errlc. T =
111. 95, 68. 62 (Mﬁ#ﬁ“ ?%@7@ 5}97@%7039@? i'éié?a 8472 22. 68,

and 14.11; | R (136194 13396, 138.‘36 m 18x27, 130809130@513(3% 1282591283521 1165

(oI ts T § Pz %5‘?% fl@g gﬁﬁﬁ%mm A218 IR
oct a- 2, 6- di enoXi§ )1 9 £16901Cs0) »143%1 d = 92%
1H NVR (30Q0M42L296Dﬂéoeahh)12fzsroiﬂ-19M§>( +) and311 + 8 Hz, 1

S0 g o e i Nt et o D

3-ArH), 35 6. %4721 H) 6583, 9 , 2 H 3-ArH), 5.41 (dt, J= 1 7Hz 1H,
~ C=CHCH err]O, 5.03-5.06 (m 1 H CI—I:C(CH[]eE]r_l])[err]) g i15(5d1J65 I(—Iz S
ArOCH err]), 2.03-2.12 H C=CHCH err err an

3 X Cl[-l[ er ]r i) [err] @%I\&},ﬁ)‘{- 39€arboxyphenyl)-[5-( ecylorypbenyl)a4-

f?ff[éé” %3}5%rﬁeﬁg&eﬁél&%@xlﬂﬁkﬂé_(f’sl 48, gﬂd 4 6, 5 38 Oer]'c f
e 15 Wit SaResly Sl ok o 6 25703 s bR Goo bl
123. 65, 118. 74 mggm)mmsﬁ(nﬁawﬁmé@mw{trl#zm 149, 202D, 23856, 17. 67,
1325, 1310, 1'255("%%2?%@ ﬁﬁ@%ﬂ#ﬁ%ﬁ%&%ﬁ%ﬁé‘%ﬁm For
(2)-2-(3-trifl chrbcdHimhba H=GHCOzand 2854k, dy] #-12-HzrloHgnal
(12e): scabg = é{ltmb,smk?ﬂ?&%ﬂ%{d&%?ﬁ&&dw; 7Hz, 2 H,

ArOCH,CH3), 1.21-1.42 (m, 14 H, 7 x CHp), and 0.88 (¢t, ] = 7Hz, 3 H,

CHa); 13C NMR (75 MHz, CD30D) § 169.25 (C=0), 160.30, 143.78, 140.51,

136.75, 135.62, 132.16, 129.82, 129.71, 121.47, 115.08, 68.92 (ArOCH>),

33.07, 30.69, 30.50, 30.46, 30.34, 27.12, 23.74, and 14.45; IR (KBr) 2400-3500

25  (br, COzH), 2950, 2920, 2850, 1695 (C=0), 1605, 1510, 1465, 1440, 1420,

1300, 1255, 1175, 1025, 935, 915, 890, 830, and 750 cm-1; MS (DCI) m/e 451

(MH*). Anal. Calcd for CogH34Os: C, 74.64; H, 7.61. Found: C, 74.50; H,

7.56. .

.H,
H

30 For (2Z)(4Z)-4-(3-Carboxyphenyl)-5-(3,4-bisdecyloxyphenyl)-2,4-
pentadienoic acid (11e): scale = 0.32 mmol, yield = 100%; UVmax
(CH2Clp) 342 nm (e = 20,200); 1H NMR (300 MHz, CDCl3) §8.01 (s, 1 H,
4-ArH), 7.92-7.96 (m, 1 H, 4-ArH), 7.40-7.45 (m, 2 H, 4-ArH), 6.91 (s, 1 H,
C=CH), 6.75 (d, ] = 13 Hz, 1 H, CH=CHCO,), 6.64 (d, ] =8.5Hz, 1 H, 5-

35 ArH), 6.58(dd,]=2,85Hz 1H,5-ArH), 6.31(d,] =2 Hz, 1 H, 5-ArH),
5.79 (d, ] = 13 Hz, 1 H, CH=CHCO3), 3.89 (t, ] =7 Hz, 2 H, ArC4OCH)>),
3.42(t, ] =7 Hz, 2 H, ArC30CH}>), 1.73 (quint, ] = 7Hz, 2 H,



10 CDCl[err]) [err] 9.72 (s, 1 H CHO, 7.40-7.68 (m 4 H 2-ArH), 7.37
(s, 1 H C=CH), 6.91 (dd, J=2,8 Hz, 1 H 3-ArH), 6.79 (d, J:8 Hz, 1H
3-ArH), 6.50 (d, J =2 Hz, 1 H 3-ArH), 4.00 (t, J =7 Hz,
CHerr]OAr), 3.45 (t, J=7Hz 2 H

7

, CH err]gpAr), 175188( '
CHerr]CH err]OAr), 1.55-1.67 (m 2 H CHerr]CHerr] QAr), %14g(m 28

(222 Cacrrif) SRR 7150t 2, éré%é&sa?ﬁairé%éléﬁzm.zw

t et r amet hyl - 2- ddttCllxdrand 0.82087(ema H( 2 RIQH3)s $3C NMRI(75 MHz, CDClg) 81 = 78%
2 Yenr ég"q?’a““% @%@Q CDp 136 1eona a8 A58 7 138l 1963, 57,
and C=CH), 64,1129.39,129.14,3 2807, 193,97, 117.78,4 14415, 11288, Ar H)
1.74 (s, 4 H @s[earsssm[sarqd )2958'“@936 30.38039.89, 2894} 25.94,04F] £3.68)and €71 C

D e i1 {g@@%@:@&@gﬁ@ 1700 (C=0y, 1585, 1515, 1435, 1310,

132. 20, 131. 33, 1280.124028nd 1140 envt; M$ ADCIBmI260706MEHS, 563, (M 4 29 CRGEB6 25

CHerr]CHerr . . . el <Br
5660, 2930, 16852 g&?%%ésﬁ?sﬁﬁ?%%ﬁ%ﬁ%%ﬁﬁ%ﬁqﬂﬂ& 73455
(2)-2-(3-trifl Jr &% t hyl phenyl)-5-(5, 6,7, 8-tetrahydro-5, 5, 8, 8-

t et r amet hylip2- napht hal enyl ) - 2- pent enal (12g) scale = 1.39 mol, vyiel d 30

= 89% 1H NMR (300 7.50
J=8 Hoz 1 H, 2( ArH) Yoy <§§P§5>%@?a£%be Rhﬂ}ylwoi%dle&mﬂa Ar H)
7 nggd 1JH— g%&%)j?m mmouyiémass%}wmﬁgoﬁ)m%ﬂﬂ%%m édHZJ
1.H C RQ‘BE t2’% 3 2
Ar CH] er ﬂ_DCI-l[ er 1380 (t)] 58 Ha1 H, 229H), 7,38 o i &L2rAr .75)6(-3276111,46 2 X
g;gezrz%)z ?deﬁ anAeraHdSsz-ﬂﬂ)essbxd -Iﬁ-lz 11—1 CH—CHCOz) 6.04¢,9092A
t et r amet hyl - 2- %gﬁ'g‘f 3@4%‘%“3«5&%@0 Y fs'ﬁ&&'é- 963){3226&)4*1 7o d =
95% [err]H Nl\mzam NrieH g d 283 | ]8=E.56-Iz(25H Ar€CH,CHY), BT NMR (75 J = 8
R 529%‘*‘11@@-“=Oﬁ‘lﬁl4 JEB0 YR Py g g 368“
A ]rz CH[ é|34 l@%rﬁ.)l” 9,6129(43; 129.34 lez 14](%[9}26;096}11{ .86,3p)41, and5 (s,

X rr 1495 1620, 1605, 1585, 1440,
(2)-2-(3-fl ”0”1998”994)5 15’14059?5 7ss§ 5% VA 9760 Sk, 345 (DCT) mje 323
- (MH*), 305 (M+ - OH). Anal. Calcd for CogH1504 - 0.1 HoO: C, 74.11; H,

5.66. Found: C, 74.08; H, 5.61.

&
I

25 For (2Z) (42Z)-4-(3-Carboxyphenyl)-7-(5,6,7 8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid (11g): scale = 2.21
mmol, yield = 75%; 1H NMR (300 MHz, CD3OD) 5 7.89 (dt, ] = 2, 8 Hz, 1
H, 4-ArH), 7.82 (t, ] =2 Hz, 1 H, 4-ArH), 7.34 (t, ] = 8 Hz, 1 H, 4-ArH),
7.15 (m, 2 H, 4-ArH and 7-ArH), 6.9 (d, J = 2 Hz, 1 H, 7-ArH), 6.80 (dd, |

30 =2,8Hz 1H,7-ArH),6.58(dd, ] =1, 12 Hz, 1 H, CH=CHCO,), 6.06 (t, | =
8 Hz,1H, C=CH),5.75(d, ] = 12 Hz, 1 H, CH=CHCO), 2.61 (t, ] =8 Hz, 2
H, ArCHp), 2.29 (q, ] = 8 Hz, 2 H, ArCH,CH>), 1.65 (s, 4 H, CH2CHy), 1.23
(s, 6 H, 2 x CH3), and 1.20 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CD30D)

- 817010 (C=0), 169.78 (C=0), 145.62, 143.35, 143.25, 139.75, 139.46, 139.04,

35  138.28, 134.96, 131.69, 129.37, 129.08, 127.72, 127.52, 127.48, 126.85, 120.99,
36.37, 36.32, 36.19, 35.06, 34.85, 32.67, 32.34, and 31.43; IR (film) 2400-
3500 (br, CO2H), 2960, 2925, 2860, 1695 (C=0), and 755 cm-1; MS (DCI)



10 tetranethyl - 2-napht hal enyl ) - 2-pentenal (12i): scale = 2.73 nmmol, yield
= 94% [err]H NWR (300 MHz, CDCl[err]) [err] 9.59 (s, 1 H CHO, 7.22-7.31
(m 2H 1x 2-AkiHand 1 x 5-ArH), 7.03 (d, J =2 Hz, 1 H 5-ArH), 6.98

(apparent tt, J =2,8 Hz, 1 H 2-ArH), 6.88 d, J 2,8 Hz, H rH,
6.79 (t, J =8 Hz, 1 H CCH, 6.72 (dd,J :422?8 Hz, 1 H, 2-Ar§l)ﬁ%ﬁ£ 15

(apparent dt, J= w Lo 24 Ar 2, 79 (t = , err]), 2.64
(g, J = 8 Hz, 2"‘if, %{*e?ﬁ?*ﬂf&?ﬁ%‘}@%’f%ﬁ%@l% *we?%reﬁ]-) 127
(s, 6 H 2 x CH3#7. Found: 2 7722; 61,7472 x CH err]). For
(Z) - 2- phenyl -5-(5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl -2- 20
napht hal enyl ) - 2- pent enal 12%(: scale = 0.78 mol, vield = 95% [err]H NMR
(300 MHz, CDO [err] )F%@Zi),(gi §E@-4:(31Caqbom¢nyn-l'&¥ /aBtetrahydrer 2 ArH),
Z- aZ (2 dA J=8% 225,5;8,8;?531’% l-zznéﬁlt!ﬁll_elnil);z,iﬁ%a&i%goicfa&ﬂFdilhﬁ s8de = go (m
- Ar : = < . =
c= 2, 78 (1, 0300l yield 673 MYy (GHIOH) 348 i € 533,200 Tef Kok ™
Ar CH[ er r] CH[ er r (300 MHz) CiQD) 1H NMR(300Mklz, CDJODY § 7.94-728 (0,2 H, ¥ 2 x
CHerr]), and 1 ( , ' _
(2)-2-(3-trifl uﬁ?@%‘eﬁﬁq&iﬁ“’gﬂgﬁ?% g?rzgn(ﬂ/l“) t,3 x 7-ArH and C=CH),
net hoxyphenyl | -678 Ie‘hﬁ}izl ,CH Q)6 ) (b = 12 Be.d H, €s6H), p84r | H
NVR (300 Mip _Cpirlera iy, 1 BT, CHCHC O3, 2.5 (, ] S8 Hz,3 Bl CECHa); 185k, 1 H,
2- 30 ArH), 7. , = \ S Ar : ( %5 .19 (d,
8 Hz, 1 H, gg&%ﬁ@bﬁ-ﬁé‘?@ 3 "é&é@h : 151%2;4; f,i:éx?éﬂ%h M 8 He,
5- ér g% (6(7SEMHZ. CDs[OIB) §i170.56 (€=Q); 169.89 (C-80D), 145.71, 14256}r42.46,H, ) 65
y 9. S ) f ; : e .
75 ke S R e e T P s
6 H adarmnl24.76, 124.0¢,123.78, 121.58, 36.24, 36.13, 35.19, 35.03, 32.21, 3216, and
g- ( 3ng%51yl 16.%9 @ec&g@ﬂgg(mzhb wf&siwo!m%ur d ,&bp@-zm,gﬁssngiadolZl) :
092A i'sonen?&‘_"?irls?gf H@% {%%‘éqﬁg? éﬂ'}ﬁ“ﬁépéﬂ)wg‘é%%ﬂg. 60 (s,
CHO, 7. 3339 (M*¢GOsH), ARalAChicd far QgoH320% - 0133 I]I;Dz(Bt (27%61(3%!,—1, B398 (d, J
Hz, 1 H, . 5- . , =2,8 Hz, 1 H 5-ArH), 6.78 , J = 8 Hz,
5. ATH) . 6. %“}? €, %73, 729" C=CH), 3.80 (s, 3 H OCHerr]). 2.79
J=8Hz, 2H 5 ACH), 2.64 (g, J=8 Hz, 2 H ArCHerr]CHerr]), 2.02
. 9 H adgmantyl), Fere2),({£)-413-Carbbxyplieny i 2-[4-(1-adamantyl)-3-
methoxyphenyl}-2 4-heptadienoic acid (11i): scale = 0.54 mmol, yield =
100%; UVmax (CH30H) 280 nm (e = 8,600), 270 nm (€ = 10,500); 1H NMR
(300 MHz,CD3OD) 87.90(dt, J=2,8 Hz, 1 H,4-ArH), 784 (t,J=2Hz,1
H, 4-ArH), 7.35(t,] =8 Hz, 1 H,4-ArH), 7.17 (dt, ] = 2,8 Hz, 1 H, 4-ArH),
25 7.01(d,]J=8Hz,1H,7-ArH), 6.56-6.61 (m, 3 H, 2 x 7-ArH and
CH=CHCO), 6.05(t,] =8 Hz, 1 H,C=CH),5.76 (d, ] = 12 Hz, 1 H,
CHCO»), 3.72 (s, 3H, OCH3), 2.64 (t, ] =8 Hz, 2 H, ArCH>), 2.33(q, ] = 8
Hz, 2 H_, ArCH>CH»), 2.06 (br s, 6 H, adamantyl), 2.01 (br s, 3 H,
- adamantyl), and 1.73 (br s, 6 H, adamantyl); 13C NMR (75 MHz,
30 CD30D) & 170.10 (C=0), 169.78 (C=0), 160.11, 143.20, 141.32, 139.76,
139.06, 138.07, 137.13, 134.96, 131.72, 131.59, 129.38, 129.12, 127.15, 121.49,
121.07, 113.16, 55.34 (OCH3), 41.94, 38.28, 37.74, 36.08, 32.42, and 30.63; IR
(KBr) 3420 (br, COzH), 2905, 2850, 1695 (C=0), 1450, 1415, 1290, and 1245
cm-1; MS (DCI) mfe 487 (MH*) and 443 (MH+ - CO;H). Anal. Caled for
35 C31H3405-0.33 H0O: C,75.58; H, 7.09. Found: C, 75.59; H, 7.02.
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For (Z2)-2-(3-trifluoronethyl phenyl)-5-[4-(1-adamantyl)-3-
nmet hoxyphenyl | - 2-pentenal (12m: scale = 1.06 mmol, yield = 87% [err]H 10
NVR (-300 MHz, CDCI[err]) [err] 9.58 (s, 1 H CHO, 7.57 (d, J=8 Hz, 1H 2-

ArH), 7.45 (t, J =8 Hz, 1 H, 2ArH) 7.30 @8, 1 H 2-ArH), 7c9%dopi 2
2-+ ArH and 5-ArH), 682(tJ: 1 H C=CH, 665(de—1 gﬁhz

5-ArH), 6.57 (d, J = A 279(tJ
= 8”I:I|)z, 2 H, ,(ArCH err %(%Q (ﬁCﬁfﬂ@xngzxzﬁ%@a&(iw err]) 2.04
(s, 9 H adamar§thoxyphenyil2 4] ¢Btaésen<ac Reida@ajiarscle)= 028 mmol, yield =

(Z) - 2- pheny! - 5-8724 THAIMR.(F0DIVES; COODNNEI =281-B?'itH”@Ar 2fgg scale =

oy, ., S ARG Mate e LB s, (5 1

6. 96- 7. 03 (.5. FDZAF;; @%m(m,agi (7t-Aril) ;@&é%%%ﬁﬁ%ﬂiw Z 3 8
Hz, 1 H 5-ArH 5 1 1 ? Elﬁ-a
(2t 07J(Br85H29 @E &U{ &Fﬁ%%g? He), 3.224q4 = &Mr{'&wﬁ C'je”] For

(2)-2-(3- truflMS)(mmﬁ,wdamddtyﬁ dndt 1.68 ¥} FHDaddmarity]); 1

Toenoxyeheny| | SERERIREE) 5 147 (0258 1k 0 (G0 e ed éé’ zkf””‘
2- Arl|:|)|) glgg Eg?gémg%s?,m%omgggz 128.08, mss&nzsaa %.12m é&
o (i 5 SRR AR e oo e S,
30 (dd, J =3

Sﬁanénl*w )A,rafzgmmm%? MS(BTY amt:ﬁrmi &i§+§'£¢a£rtxich Fg "
%%;,é;ﬁ;ﬁea'yfiﬁ%&éﬁ%ﬁzﬁm% BEIASH L — s (ere) 1 o

(300|sz @Bd [err]) [err] 9.74 (s, 1 H, CHO, 7.65 (d, J=8 Hz, 1 H, 2-

b s SIS G L 10D

688(dd J=2,8 Hz, 1 H, 3-ArH), 649(d J: 1 H 3-ArH), 334(53
E O(C% erzr](é t2 00 (Fbr(ﬁzﬂm%@ ﬂSI )-sﬁsgﬂ,@mw&ol

or phen

but yl di mot hyl sErPE: ?ﬁﬁ%{ a Ay

utydlmet E Slsjs!tenslon of potassxun?t ;-butylate (1 40 g, 125 mmol) in THF (40 mL)

was cooled under a nitrogen atmosphere to -5 °C. A solution of 4-(3-
carbomethoxyphenyl)-3-methyl-2-butenoate (Tramposch, K. M. et al.
Biochemical and Biophysical Research Communications 1992,189, 272)
(1.66 g, 6.00 mmol) in THF (5 mL) was added to the slurry. The

25 mixture was stirred at 0 °C for 30 min. A solution of 5,6,7 8-tetrahydro-
5,5,8,8-tetramethyl-2-anthracenaldehyde (3b) (1.33 g, 5.00 mmol) in
THEF (5 mL) was added slowly to the reaction mixture. After stirring
for 30 min at 0 °C, 4 mL of water was added. After 3 h of additional
stirring, the solution was acidified with 1 N HCI to pH 2. This acidic

30 solution was poured into a separatory funnel and shaken with ether.
The organic phase was washed with water and brine, dried over
anhydrous magnesium sulfate, filtered, and concentrated. The crude
product was purified by passage through a silica gel pad using gradient
elution (methylene chloride to 5% methanol/methylene chloride).

35 Removal of the solvents gave an oil which was dissolved in
acetonitrile to precipitate 11k as a white solid (1.34 g, 55%): mp 186-7

~* °C; UVmax (CH3CH20H) 318 nm (g = 16,000), 222 nm (g = 45,000); 1H



yireld = 90% [err]H NVR (300 MHz, CDCl[err]) [err] 9.60 (s, 1 H CHO, 7.59
(d, J =8 Hz, 1 H 2-ArH), 7.46 (t, J=8 Hz, 1 H 2-ArH), 7.31 (s, 1 H,
2-ArHy, 7.11 (m 2 H 2-ArH and 5-ArH), 6.82 (t, J=7 Hz, 1 H, HC=CCHO,
6.65 (dd, J 10 =1, 8 Hz, 1 H, 5-ArH), 6. 52 64, J= 2 Hz, 1 H TPAobd2A2. 73
(tvJ= 7 Hz, 2 H, CHZAr) 2.61 (q, J=7 Hz, 2 H, ArCI-l[err]CH[err]) 2.07 (s

0o G L) R By, Bha BBE R Db b GloRi Bt B penane, 28

33_ ].:L|5 A SOlt Et : 0iA.88f(d1 =& Henl H, AxtD7.b4 i, drt 13 Hay2l Hy A, 2.39-7.42 (m, 2  in
. i
a:1|hydlrjglrjget e?réﬁ?’?ﬁ?ﬁ%@ngm YH N}g@p{' E— ]léé'rle%?‘&\é%i’g ol ution
of potassi um bi §ddiJie88y1 Ha, 1 HnAtH), 6 SMHMQEL{&%%@JP 1 HzgliHal ent s)
was adlolggi f;slnl mmcmz»qm«mm&@:@ﬂ)m 58, 2H, I, hNa A, S(Ie]zact o
i

%qg'lt\l:?e vva)s al | %ﬁéﬁ%géﬂaié# WS%WM{%S@Q@%@%E%@@&C@ into a
‘'separatory funn&b6.32nk44i38, hét.26,440.50, 19824y 134470, 133.18,432 52,150:85, llBO.é’SJ oride
et i he | 336,72, P3B.86)236.45 A2 30 MhaB1 RORD1 34 86 121107, PIINE, 4By ST Vs

washed further wt

t'ed
anhydr ous mgne%éﬁniﬁégﬁé’gﬂ%?éﬂ@d R GRBr) 296529252860, 1690(C=Q)alé5h was
acconpl i shet) by 1468, msuo,ctsmzmmohm-maslmﬁm 269 SMH©2428.| Analde

Droduct’ oL 01 Opafid e dBunt LM aCH Bok! BRSARSE) b i Fpe e 1o

decyl oxyphenyl) -2, 4- pent adi enoate (13a): scale = 2.8 nmmol, yield = 75%
[err]H NVR (300 MHz, CDCl[err]) [err] 7.36-7.53 (m 4 H, 4-ArH), 6.78-6.86

(m 3H 2x 5AH aridC= N 6.60-6.66 (m_ 3 H 2 x 5-ArH and
CH=CHCO[ err]), edure for ), 386(t J6Hz 2
H ArOCCHer18), 3.25 (s, 3 H CJerr]CHerr]), 1.71 (quintet, J=6 2 H

TP ool v iy o e 1

CDA [err]) [errin ope mation+0)a salstionf(adeotol 5 itvmethylengehkitide 661 M).
15447, 133. 26, Thg hobdion Hixbie uhad Siked 1R dipperld Hask ¥ ot 0 JLoT 11 C.

= 4 Hz, 4-ArO),
temperature for 440 h. Additional MnO> was added if necessary to
20 take the reaction to completion. The brown slurry was filtered
through a one-inch pad of Celite and the collected solid was washed
with methyl_ene chloride. The filtrate was concentrated in vacuo, and

the aldehyde product was used without purification.

25 For (Z)-2-(3-trifluoromethylphenyl)-3-(4-decyloxyphenyl)-2-
propenal (12a): scale = 5.9 mmol, yield = 90%; 1H NMR (300 MHz,
CDCl3) §9.69 (s, 1 H, CHO), 7.63 (d, ] =8 Hz, 1 H, 2-ArH), 7.53 (t, ] = 8 Hz,
1H, 2-ArH), 747 (s, 1 H, C=CH), 7.38 (d, ] = 8 Hz, 1 H, 2-ArH), 7.36 (s, 1
H, 2-ArH), 7.09 (dt, ] = 3, 9 Hz, 2 H, 3-ArH), 6.73(dt, ] = 3,9 Hz, 2 H, 3-

30 ArH), 391 (t,J =7 Hz, 2 H, ArOCHy), 1.73 (quint, ] =7 Hz, 2 H,
ArOCH,CH>), 1.16-1.40 (m, 14 H, 7 x CHy), 0.85 (t, ] = 7 Hz, 3 H, CHa);
13C NMR (75 MHz, CDCl3) 5 193.14 (C=0), 161.31 (3-ArC), 151.30, 138.01,
134.67, 133.10, 132.74 (3-ArC), 129.34, 126.49 (q, J3c s = 4 Hz, 2-ArC),
125.79, 124.98 (q, ]3¢ = 4 Hz, 2-ArC), 114.69 (3-ArC), 68.19 (ArOCHp),

35 40.60, 31.87, 29.52, 29.30, 29.04, 25.92, and 14.10; IR (KBr) 2960, 2920, 2870,
2850, 1675 (C=0), 1600, 1570, 1510, 1475, 1425, 1325, 1310, 1260, 1180, and

1165 em-1; MS (DCI) m/e 433 (MH*).



(q, J[err]c,f = 4 Hz, 4-ArC), 119.68, 114.18 (5-ArC), 67.96 (ArOCCHerr]),
51.22 (COerr]CHerr]), 31.87,29.53,29.35,29.30, 29. 14, 25. 97, 22. 66, and
14.10; IR5 (film 2925,2855,1730 (C=0), 1600, 1510, 1325, 1310, 1255,
1175, and 1165 cnferr]; M5 (DCl) me 489 (Myg. For Methyl CT-9092A
(2Z),(42)-4-(3-trifluoronethyl phenyl)-5-(3-

decyl oxyphenyl) - 2, 4- pent adi enoate (13b): scale = 0.90 mol, yield = 10

95% [err]H NVR (300_MHz, CDCl[err]) [err] 7.51 ((dd J=2,7 H, 1H,
4-ArH), 7.48 (s, 1 Howm(Zr243-triflugromethylpheryl}-B-(3-decyloxyphesyt2- J = 8 Hz,
Lh S-ArH), 6 plodehal t1zbh: !.é)al&‘é@wmn@oﬁ?t_efﬂ 50 HNMR Y300 Berz0- 66 (dd, )
T L A I AN PO
Hz oca [ H, ]1&(3:H5[ Ar DtHR2eArH), 7.48 (381 1 2-ArH), 7A0((s, 1 HOBEEH)) 7.38 (d,55= %H{; 1( Sn 27 H,
Ar err er " r ] i =
Hz, 3 H CHer rﬁﬁéﬁ%ﬁgsﬁmémﬁi’%&?’eﬁ @t ’]e% ?1§§%6?g§ 35'&8)’

158. 72 (5- Ar C) , 6486, )= 8§ ¥iz, dd1134rHD, 6.58 (t, ] =2 Hz, 1 H, 3-ArH), 3.57 (¢, | = 7

135. 92, 133. 26, 18%, D8I, %, 3571865 &8, £ H, KAOCHRCHp), 128L 137 (h, T4 #1172
4-ArC), 124.18 = o b5 . 0.76, , 114. 42,
) 0 2 ok ErILSt Ry, i 1 Ry b ch e it S 110

14. 11; ml( R (1809| nM932NC=Q); 158.98 (3 ArC), 453,28, BI32, msol,lam?,lmmo; gz?.es,r]; l(vg
DCl e 4 tiy)_ - i | U -5-(2-
55 Uecy! oxypheie) :352303@92%4a%%?rg‘f?@c@%fcé-%%%{%@g%% °
72% 12:1 m xt u’ﬂé- lﬁ.ﬁﬁmz» 18Ri22.53229 329,27 28982583, [err]

5 A and Gty e Sadinls IR (liny2ses, B6s, 1600 (Ch 1880 1a8s. 1rnd 2 ™
--Ar an — . R = -Ar , . , = , ,

H, atmwerrﬁlf%e‘ggsl!%mmé’ﬁé@?ﬂfio, 588 (d, J =12 Hz, 1 H, 30
CH=cHCJ errl9, 3.95 (t, J = 7 Hz, 2 H ArOCH2), 3.28 (s, 3 H,

CH , 1.7 [Nk lfia &) 5.1.21-1. 47
(Cﬁ’][.eiiﬂ H,[$r§] %:H[err ﬁ%’h%%@%?%“’?%@%&% @rzjc NMVR (75
MHz, CDO [ er r | )Plopenpl {126):srale=2p muwi, vield 593 H NMR 300827, 136. 00,
133.11, 131.55,CD&%)%%9.728&)1H, CH ,m(slfﬁit&dm,%&qagssfnf,ﬂﬂ

N tg.
(A 0) 12317i8‘3‘f2%b[8’2#-?@#£}e'ﬁ{11)1,c?§ . (éf%};g%&@% %c?t 73 68.38

2

26. 07, 22. 6720 are 2,8 Hzl 1 HB3-ArH)6.9208F <2BHz, 1 H, 30A1H); 6)77 (#d2p=228Hz,and
1165 cnferr]; Mo BXASHIT6S19E T £ 82, 1 H, 3-ArH), 4.03 (t, = 7 Hz, 2 H, ArOCH,),
. 1.85 (quint, ] =7 Hz, 2 H, ArOCH;CH>), 1.22-1.54 (m, 14 H, 7 x CH3), and
0.87 (t, ] = 7 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) § 193.46 (C=0),
157.90 (3-ArC), 146.68, 139.54, 134.30, 133.16, 132.11, 130.30, 129.04, 126.58
25 (q, Pcs=4Hz, 2-ArC), 124.82 (q, Pc ¢ = 4 Hz, 2-ArC), 122.47, 119.97,

111.95, 68.62 (OCH>), 31.89, 29.59, 29.57, 29.37, 29.32, 29.13, 26.12, 22.68,

and 14.11; IR (film) 2925, 2855, 1690 (C=0), 1600, 1455, 1325, 1250, and

1165 ecm-1; MS (DCI) m/e 433 (MH*).

30 For (Z)-2-(3-trifluoromethylphenyl)-3-[4-(2E),(6 E)-3,7-dimethyl-
octa-2,6-dienoxylphenyl)-2-propenal (12d): scale = 1.35 mmol, yield =
92%; 1H NMR (300 MHz, CDCl3) §9.70 (s, 1 H, CHO), 7.63 (d, ] =8 Hz, 1
H, 2-ArH), 7.53 (t, ] = 8 Hz, 1 H, 2-ArH), 747 (s, 1 H, ArCH=C), 7.39 (d, ]
=8 Hz, 1 H, 2-ArH), 7.36 (s, 1 H, 2-ArH), 7.10 (dt, ] = 3, 9 Hz, 2 H, 3-ArH),

35 6.75(dt,J=3,9Hz, 2 H, 3-ArH), 541 (dt, ] = 1, 7 Hz, 1 H, C=CHCH0),
5.03-5.06 (m, 1 H, CH=C(CH3)y), 4.51 (d, ] =7 Hz, 2 H, ArOCH3), 2.03-2.12
(m, 4 H, C=CHCH,CH3), and 1.55-1.69 (m, 9 H, 3 x CH3); 13C NMR (75



101 : CT- 9092A For Met hyl

(22),(42)-4-(3-trifluoronethyl phenyl)-5-[4-(2E), (6E)-

3, 7-di met hyl - oct a- 2, 6- di en- oxyl phenyl ) - 2, 4- pent adi enoate (13d): scale =
1.20 nmmol, yield = 62% [err]H NVR (300 MHz,96CDCl [err]) 8 7.5CTABRA M 1
H+5 4-ArH), 7.47 (s, 1 H 4-ArH), 7.38-7.42 (m 2 H, 4-ArH), 6.79-6.84

3 H 2Xx 5-
ot err)) | Wi Bcky e T Ce0), il selatey 1A Sy e, , _
H, C=CHCH[ err] O34 sﬁ,assaomzm(m),mmmﬂmmms(iz (wPes® Hzlz, 2 H,
AroCH err]), 3. 209 15@5@( Egiﬁaz&c%z%éﬁlimﬂukﬂsz(s-

oot ol 5,55 o ) 7,

(75 MHz, CDO [e
141. 37, 139. 3, 123!15028%346%53 1600, 1550,11510,83253132621119 HSG)]}I&RQIGIE,ahW 86,
126.40 (q, J 2 J = 4 H, 4-ArC
123. 74, (1(}9. 7gerﬂ§§’€ 11‘1%6%89% E,qé\rOCI[—f(ra;]rf) 51. 22 "9
(COerr]CHerr]), 39.50,26.26, 25.67,17.67, and 16.64; IR (film 2925, 1725
(G20 1670, 1000, 158Gy (A2 i §iphentF5-0 Abnddeoieats 21

DCl) me 485

Ezz))(4Z)e 4- (3- PFQI%‘NE? i/epﬁérhlmmyﬂ(!@e@ 94%; TH NMR (300 MHz,

bi sdecyl oxyphengDCI3) &9mms,amipﬂbm)e7m668(ns,maﬂezmu)4m3mu Hyield = 94%
Cay 6876 (SR 8- é%@l%ﬁiﬁ%&@ f @%z Ialgagl 1 20,
H 5-ArH), 5.79650(dF=2Hz 1H, HABEE00LY An), 345 (4 §=7> H,
g&[g”%gril[)errf)ﬂﬁ fz‘HtHéA!f'i 17’!514 2 %}r 1(5-137'&:1 2H, w2 h
CH eéerr]CH err] d#é&gzé&rhlﬁl(‘fﬁ@ i‘ill‘ %‘lﬁ@éﬁ?@'éﬁé %9 (m 6
H 2 x CHer5])CHrr]C NVR (75 Mz, CDO [err]) 25 8166.81 (C=0),

149. 23, 148. 33, 14231 139. 58, 136. 64, 134 49 133. 46,131.00 (g, Jlerr]c,f = 38

Hz, 2-ArC), 129.12,128.08,126.57 (q c,f =4 Hz, 2-ArQ), 124.02 (q
Jerr]c,f = 4 Hz, 2- EoC;Z)-uartuﬂuptpms{ p @yl)-a-(ém,sﬁetr 10-5,5,88-

123, 78,119, 47, % &&9@ G120 4%%3.%“;151, 21
14.10; 1R (KBr) %2 ?ﬁgﬁqrﬂsé@%1 5 5 TH, Al
1?1{0’5’ 1]325ivrlsa%0 724,68, GAD3 1 0rH)] B'58 (4, 113H, AFH)37.45-0.58 (m B, BRArHadd705
C err
[N b e o7 E@%% 690 (] =2,9 Hz, 1 H, ArtD), 174
t et rahydro-5, 5, es,.gn Saézalfw)x@m),d%ﬁm&@zq 13f): 35
scale = 1735§Trr7>t:5n7m ?Sd%z@&‘;‘/&o qsmbgszi?uﬁo( 541804673010/ 1348 762 (5. 1
ArH), 7.02 (s, 13212 342,11 ‘é b%ﬁ-g’ @35% 1&5&% 1%43‘33%?&
1,12 Hz, 25 (CHzCHZ).3481 3461 and 32.43 and 32:38 (4 x CHa); IR (KBr) 2960,

2930, 1685 (C=O), 1605, 1325, 1165, and 1125 cm -1.

For (Z)-2-(3-trifluoromethylphenyl)-5-(5,6,7,8-tetrahydro-5,5,8,8-

tetramethyl-z-naphthalenyl)éz-pentenal (12g): scale = 1.39 mmol, yield
30 =89%; TH NMR (300 MHz, CDClg) § 9.80 (s, 1 H, CHO), 7.50 (br d, ] = 8

Hz, 1 H, 2-ArH), 7.39 (t, ] =8 Hz, 1 H, 2-ArH), 7.31 (s, 1 H, 2-ArH), 7.21

(d, J=8Hz, 1H,2-ArH),7.10(d, =8 Hz, 1H, 5-ArH), 7.04(d, =2 Hz, 1

H, 5-ArH), 6.88 (dd, ] =2, 8 Hz, 1 H, 5-ArH), 6.82 (t, ] = 8 Hz, 1 H, C=CH),

2.79 (t, ] = 8 Hz, 2 H, ArCH)y), 2.65 (q, ] = 8 Hz, 2 H, ArCH;CH)), 1.65 (brs,
35 4H,CH;CHy),1.25 (s, 6 H,2x CHj), and 1.22 (s, 6 H, 2 x CH3).



102 g CT-9092A 1 H, CH=CHCJ err]), 5.89 (d, J=12 Hz, 1 H,
CH=CHCJ err]), 3.28 (s, 3 H CJerr]CHerr]), 1.72 (s, 4 H
CHerr]CHerr]), and 1.33 (s, 12 H, 4 x CHerr]); IR (KBr)

3010, 2960, 2930, 2865, 1730 (C=O, 1620, 1465,1 , 1320, 1310, 124%’11-3&&A1170’
and 1135 cnferr]; M5 (DCl) me 492 (M#). 5 For Methyl

27), (42)-4-(3-trifl | - 1< T B-

'E et.a aglyda-o- 5,( 5, 8,r ;3 t gﬁ %E#1%“0“9?%%%“%55‘2%?717)3%WP*WéBPan?'Qf%at e (139):
PN AR i Ny v putitisperpl i c‘li?ﬂa%,lz & @yi;f i
, J = , 95%;/TH 0 MHzCDCEa) '6(71';(?1,_’7.4 J&8 :
4-ArH), 10 7.1 J =8 H _4-A 7.1 SIS H~7-ArH),
6. 9Er3H%d,J =2 Hi,‘&gs'&f*ﬁ‘ﬁx?%;&éﬂhéadrﬁfi} 6.856.98 (M 3 H, ArH); 656t, ] 58220 (d,
J =12 Hz, 15H HZREGHTHCH)]279 & 078z, 2HAKHY), 285Ky, =8z, 2H,/2 (d,J =
o, 5 H A O e PEp R 67 0, i Gk SR e el kG 3G 1B w6 1y
4 H CHerr]CH EL2%CHS).23 (s, 6 H 2 x CHerr]), 15 and 1.21 (s, 6 H 2 x
CH err]); [err]C NWR (75 MHz, CDCl[err]) 8166.50 (C=0,

144. 76, 142. 58, 141. 77, 139, 15, 138. 69, 137. 73, _136. 97, 132. 51, 128. 50, 126. 52,
126.39.125.79 (q, J[EPF ?%’,‘f'(é%l&OFEPh%l}'))'@)@6,i7283tma\,hy_@zst57®8@q, Jerrlc, f =

4 32’3146¢r clloR %?&ﬂﬂeﬂ@l@n‘ﬁm%l)é%;&xﬁ5 (025):3stalle3= 273%¢hnvd], §feldl. 80,
an . ; LI . y -~

1495, 1460, 1435, T ,'égwéﬁo 1GP6 %9 (s 4 £1, GHOY, 7.28:7:31 (m, 2
1070, 825, 800, ahti 1262rAsk] and 1. x SvArH)T.03 (d,§ = Hz, 1/H;)5-AEHD, 6198 hy|

27) . (42) - 4- ( 4- tdutarene e 3- i -

(5, 5? 8,( 8- % etr ;maulﬁl - % nsa'gﬁ Eﬁgjﬁy -'g,%ltﬁﬁ%[§ Pg';oatz'esg?iﬁ I?I’ Ss-cAeﬂ-Ie)" =
0.96 mol, yiel 82 Bis » a2 ( %Fs&ﬁzﬂ%r ATHD, 663 d, J = 8
Hz, 1 H7- 15 H) (appalénidi =278 Ha, 1, H/2-ATED/LYS GnP= Fiz,2 EY WrCH) 264 dd, I
b b ot b AR i
Cerr]CH err])CHa)oind 1.246s,6 8 22 CHy)H, ArCH err]), 2.32 (q, J = 8 Hz, 2
H ArCHerr]CHerr]), 1.64 (br s, 304 H CHerr]CHerr]), 1.24 (s, 6 H 2

x CHerr]), and 1.22_(s,.,6.H, 2 cJerr]CNVR (75 MHz, CDCl[err])
[err] 166.97, 166.57 Féf, (%)f%'PF\FBY‘55‘%JE?Gé'l@@&@ﬁm&mﬁhﬂﬁg,
igg gg, ﬁ,g gg, 1ﬁipﬁ%¢mteﬁle(m)cscﬁl& ®.78-mmnfol Ayield =1m,4]ﬁ )
- 90 - 0%, r X - , re’ err]),
35. 16, 35. 14, 35. 08" 489‘2 é@é@%‘%&%?éﬁa(ﬁg%fg%ﬁ?&"fﬂﬁn?ﬁﬂ
2960, 2925, 2860, 7.22%d, | €8®)z, 1H0H-ArH), 7.05 (d, ] = 2 Hz, 1 H, 5-ArH), 6.92-7.00 (m,
2 H,2-ArH), 6.88(dd, J=2,8 Hz, 1H, 5-ArH), 6.75 (t, ] =8 Hz, 1 H,
C=CH), 2.78 (t, ] =8 Hz, 2 H, ArCH}»), 2.66 (q, ] = 8 Hz, 2 H, ArCHCH}>),
25 1.66 (brs, 4 H, CH2CHp), 1.26 (s, 6 H, 2 x CH3), and 1.24 (s, 6 H, 2 x CH3).

5

o IN

8

For (Z)-2-(3-trifluoromethylphenyl)-5-[3-(1-adamantyl)-4-
methoxyphenyl]-2-pentenal (12k): scale = 0.60 mmol, yield = 100%; 1H
NMR (300 MHz, CDCl3) §9.63 (s, 1 H, CHO), 7.61(d, ] =8 Hz, 1 H, 2-

30 ArH), 750(t, J=8Hz 1H,2-ArH), 7.30 (s, 1 H, 2-ArH), 7.19 (d, ] = 8 Hz,
1H,2-ArH), 6.96 (d,] =2 Hz, 1 H, 5-ArH), 6.92(dd, ] = 2,8 Hz, 1H, 5-
ArH), 6.85(t,] =8 Hz, 1 H, C=CH), 6.80 (d, ] =8 Hz, 1 H, 5-ArH), 3.83 (s, 3
H, OCH3), 2.80 (t, ] = 8 Hz, 2 H, ArCH3), 2.65(q, ] =8 Hz, 2 H,
ArCH,CHy>), 2.07 (s, 9 H, adamantyl), and 1.78 (s, 6 H, adamantyl).

35 | S

For (Z)-2-(3-Phenyl)-5-[3-(1-adamantyi)+methoxyphenyl]-2-

~ pentenal (121): scale = 0.96 mmol, yield = 89%, ca. 6:1 mixture of Z:E



35 1510, 1455, 1435, 1360, 1220, 1195, 1170, 1160,840, and 820 cnferr]; M
(DCl) me 421 (MH). 103 CT- 9092A For Met hyl _
(22),{(42)-4-(3-fluorophenyl)-7-(5, 6, 7, 8-t et rahydr o- '

5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2, 4- heptggli enoate (13i): gTpRbgozal. 35
mmol, yield = 91% 1H NWR (300 MHz, CDCl [err]) [err] 7.21-7.27 (m 1 H 4-

A 7.17 (d, 80- 5
6 05 (m 3 1 9mER IR b CCtys (Zasmen qeds, {3 Chion, °; P
4-ArH), 6.51 (d7-33-439 (m, 3&%%ﬁ%mﬁa;tmgm;gmﬂ%& ngmzHl H;—CH),
5.71 (d, J12H§,A1:H gHEObes é" I%Ei
1 64

EE)r g 84HZH CHzéﬂg)(t ]fﬁﬁ(EHg b%@O@[%Hr?FHai‘rﬁiﬂ(t = B e: ']2)x
Cld_l[ egr]) [et}r]ﬁrﬂbﬁ);(ﬂa«%h 44.74, 14 %4#212%(%?6?4%&11 (é j[aiélr r2] f:wf =

err = =
g Hz, [4 A]r(C::) %éég%?%é %5‘}’102 129.38 (d, J[err]c,f = 9 Hz, 4-ArC),
126.45 (d, J[err]c,f = 3 Hz, 4-ArC), 125.67,124.77, 119.04, 115.98

(J[err]c,f = 21 Hz, ,A(g). -(g.hqﬂﬁg 6&&&@1 Hﬁlfﬁé (?édfé‘ﬁf@)ﬁ 51. 09
CO2CH3), 35.15 394 31 2960,
(15 292)5 2860, 1‘7‘5’8“?’@3%}9“}%52 1%)‘9 "1 epde £4406 ayRg), mb@=(1 87%:; 45 790,
and 700 cn{mr]NNm(amn-Izj@Dw&mos,lmcme),Mﬂd] 8Hz, 1H,2-

27), (4Z) - 4- ph
getzaﬁret)hyl 5 ﬁ% %ﬁés‘l %@?%@%gﬁ%ﬁ% A’é@a??‘“bzéé%b nmol ,
yield = 72% [e 4{3&96%9161}1?8”1,{1%1}ﬁGS(dd,]?—mSm,lfHH 4d ,
: d, §-Ay

ér;l)HZT iGH,( 3 at%zzhi\rl%sg-hﬂﬁ 57&&,@@&%&%&?@@( §1—§912 n
1 H, cuﬂzmcqerfw ?1%9 9 -§!‘iﬁ H, H, adamantyl)y;, 1 H
CH=CHCO err19 , md97(68(s,6H-|ad@ﬂaﬂtleCH[err]) 2.62 (t, J =8 Hz, 2 H
ArCH err]), 2.36 (qQ. 25 J = Hz, 2 H ArCHerr]CHerr]),1.64 (br s, 4 H,
CHerr]CHerr]), 1. 24 6 H 2 x CHerr]), and 1.22 (s, 6 H 2 X CH[err])
[err]C NMR (75 Mz, Emd%)ez-pﬁ\ynyleﬂf-(lﬁdananm&@);;tﬁt;og{gpg;(nyg-z- o
144. 66, 142. 55, 1 é’mﬁ all 62n) schle/= 348 A d1 yibkd =6 §

.74, 7 341 3 9, 31. 84,
and 30, 04: IR (EDGH) SHSE GaE, GBI, z%éel $441 (455 863, 1435,
30 1360, I1AV5, mswm,m-zws(ﬁﬁmanmnmm,qrésmywr@o:messoea
(M), 371 (M- (P 290k 1 H, 5-ArH), 6.58(d, ] =2 Hz, 1 H, 5-ArH), 3.7 (s, 3 H.,

OCHj), 2.79 (t, ] =8 Hz, 2 H, ArCH)), 2.68 (q, ] = 8 Hz, 2 H, ArCH,CH»),

2.07 (br s, 9 H, adamantyl), and 1.76 (br s, 6 H, adamantyl).

25 For (Z)-2-(3-trifluoromethylphenyl)-5-[2-(1-adamantyl)-4-
methoxyphenyl]-2-pentenal (120): scale = 0.30 mmol, yield = 100%; 1H
NMR (300 MHz, CDCl3) §9.65 (s, 1 H, CHO), 7.60 (d, ] =8 Hz, 1 H, 2-
ArH),7.49(t,] =8 Hz, 1 H, 2-ArH), 7.33 (s, 1 H, 2-ArH), 7.26 (m, 1 H, 2-
ArH), 6.97 (d, ] = 8 Hz, 1 H, 5-ArH), 6.89 (m, 2 H, 5-ArH and C=CH), 6.67

30 (dd,]=3,8Hz1H,5-ArH),3.77 (s, 3 H, OCHj3),3.08 (t, ] =8 Hz,2 H,
ArCHp), 2.65(q, ] = 8 Hz, 2 H, ArCH,CH>), 2.04 (s, 3 H, adamantyl), 1.94
(s, 6 H, adamantyl), and 1.74 (m, 6 H, adamantyl).

For (Z)-2-(3-trifluoromethylphenyl)-3-[-4-(1-adamantyl)-3-
35 - methoxyphenyll-2-propenal (12p): scale = 2.13 mmol, yield = 94%; 1H
" NMR (300 MHz, CDCl3) 89.74 (s, 1 H,CHO), 7.65(d, ] =8 Hz, 1 H, 2-
ArH),7.57 (t, ] = 8 Hz, 1 H, 2-ArH), 7.51 (s, 1 H, 2-ArH), 741 (m, 2 H, 2-



For Met'hyl (22),(4Z)-4-(3-trifluoronethyl phenyl)-7-[3-(1-

adamant yl ) - 4- met hoxyphenyl ] - 2, 4- hept adi enoate (13k): scale = 0.30 35 mol,

yield-= 82% 1H NVR (300 MHz, CDCI[err]) [err] 7.49 (m 1 H 4-ArH), 7.41

(t, J =8 Hz, 1 H 4-AH, 7.31 (s, 1 H 4-A8%), 7.23 (m 1 HCEo9093), 6.91

(dy J=2
2

Hz, 1 H, 7ArH) 686(dd J=2,8 Hz, 1 H, 78£\rdl-£ 674(d J) 104
CT-9092A 8 Hz, Haﬂd@J@H)@l@f(dgifs\ 13[3-103' 6.88 (
6.07 (br t, J = &rrl),
60 (bt b Fe g Bt o ot A et B e B,

2 H, ArCJ-l[err])adﬁnﬂhtjl&,anﬂt?Z(%HZa&hmﬁﬂ err]CH[err]) 2.04 (s, 9 H,

adamantyl), and 1.74 (s, 6 H, adamantyl); [err]C 5 NWR (75 MHz, CDO[err])
[err] 166.71 (C=O, 157.18,141.77, 139.29, 138.72, .138.36, 137.01, 132.56,
132.49, 128.39, 126. For (2p2-(34rifluosomethyipherryl)-5e[4-(fastarhantyl)=32- Hz,

4-ArC), 123.70, bﬂ;@lﬁﬁnéﬂ@]ﬁfyﬁ @1 sl e(ﬁ%rﬂrgrll err| '
o T Ll A Rk B OSspe  EO  1

éq7§r r }:ghﬁ:‘jr] E) 8$%H Z‘a‘\ﬂ{%;.ds (W?/sggl;[ I:I,]Z%ﬂl‘l) ,7aldsy 1 H, S-AM3), 7611 H,
( 1 )
i o 23 ”;[ 7z 1H, 9H9hg8§5994 t
It 5&;9%%1 éﬁ? ég o é%%&mﬁw“%gﬁ;, mﬁnz%mw;g?r 3
] dd e ’ 1
e, 17 B @aqtynm%ﬁm‘“m““’”mam & Bice & 2

C=CH), 5.70 (d, J = 12 Hz, 1 H CHECHCOerr]), 3.78 (s, 3 H ArOCH err]),

3.19 3 H, = , ArCH err 2. 37
(q, 32 2 Hﬁﬁ"kRg!Fh %Méﬁ—‘%gﬂammyl[) !

(s, 6 H ad ntyl); 13C NWVR (75 MHz, CDCl[err]) [err] 167.14 (C=0,
157.11,142.57, 138. 33 Alg8lutidnlof /182%&roWnt6 §5 ﬁ&a?&%@ 22,2

(ot o7 o o+ Rindgrasshys S tikartaniignaihyBphoaphonase 21 = (111 m
2905, 2850, 25 equivalen®s)Xin arfiairous tetrdltyidrofutan was CWe(iQGI-78 eCuidér (M) ,
125 U Gt Lo S AT D UG 03 M ro y00 1
(22), (42) - 429 3- toluene,ch-bequivalentshway added, followed by addition of a solution
of the aldehyde 12 (1 equivalent) in tetrahydrofuran (0.05 M final
concentration). The reaction mixture was allowed to warm to room
temperature and then was poured into a separatory funnel containing
diethyl ether and saturated ammonium chloride solution. The layers
25 were agitated and separated. The ether layer was washed further with
saturated sodium chloride solution, dried over anhydrous magnesium
sulfate, filtered, and concentrated. Purification was accomplished by
column chromatography (40:1 ratio of silica gel/crude product; elution
with 3 to 5% ethyl acetate/hexanes) to provide the target compound.

2
H,
H

30 :
For Methyl (22),(4Z)-4-(3-trifluoromethylphenyl)-5-(4-

decyloxyphenyl)-2 4-pentadienoate (13a): scale = 2.8 mmol, yield = 75%; -

1H NMR (300 MHz, CDCl3) § 7.36-7.53 (m, 4 H, 4-ArH), 6.78-6.86 (m, 3

H, 2 x 5-ArH and C=CH), 6.60-6.66 (m, 3 H, 2 x 5-ArH and CH=CHCO3),

35 5.81(d,]=16Hz 1H, CH=CHCO),3.86 (t, ] = 6 Hz, 2 H, ArOCH)), 3.25
(s, 3 H, CO2CH3), 1.71 (quintet, | = 6 Hz, 2 H, ArOCH2CH>), 1.24-1.50 (m,
14 H, 7 x CHy), and 0.85 (t, ] = 6 Hz, 3 H, CH3); 13C NMR (75 MHz,



.30 adamantyl) - 3-net hoxyphenyl ] -2, 4- hept adi enoate (13m:
yield = 96% 1H NVR (300 MHz, CDCl[err]) [err] 7.51 (d
4-ArHy, 7.42 (d, J =8 Hz, 1 H 4-ArH), 7.38 (s, 1 H

8 Hz, 1 H 4-ArH), 7.08 (d,J =8 H, 1H ZphH), (dJZF[Egbng\i H,
7- <ArH), 656(m 2 H CH=CHCJ err] and 7-ArH), 608(t J = )

C= 5.74 (d, Hz, 1 - H CH=CH , ,

5 ?3.) (o> 51 oahie) §nbesz (G0N 168,00 (5-Ag, 14 66013982 1363 AB6AT) 13506, 35 (g

J =8 Hz, 2H, mg{q@l]o@lm:d))u%lo@zm 196&2( B\, 4-APG') 312153(8 6
H, adamantyl) r %@ Hz)

cDA [err]). 8166 %dﬁcefc_bﬁz 8’5‘%@5“194@ 134 1%
138. 70, 137. 09, 186036H3x,32 8752953, 293512930 29(1d, 2519Z22]66, And: wzo;tm 4- Ar C)
128.54, 126. c,f =
270 Hz, (:F3;léL z% %8524?75?]9&?91 %51(@9%)1?}%3?5 r3ﬁ1)(7§ pf s
(qurr]CH[err]}:m 2}35 08,30.98, and 29.12; IR (film
2905, 2850, 1730 (C=0), 1325, 1250, 1200, 1165, 1125, and 1070 cmierr]: MS

DCl) me 525 ( MH+ o) H t
g:al cél fore C[erﬁ] H[)erF Eﬁ@ iﬁ@f‘%ﬁgﬁ(g\%‘ 'J éﬁ‘rf%ﬁ%’@ n@%@azzﬁgiggurﬂ)
Fo[ hI\/let hKI (ZZ) dedylpxyphenyl)-2 A7péntadienoate Bb)zls):alﬁ-— 0.90 mmol yield = y

met hox en 0
[err] Hyﬂl\/R a?ﬁi“ﬁ@%}err qgsg? ]2—957?% %ﬁ)’?%ﬁ 07 08
(m 3 H 2 x 4 f I H At :‘:g ?déwmﬂﬂ ﬁt,ia&HZath . 6. 52-
g gg Egl ? TZ i6)84?b1°€HHDG—QEB%J“j-I)6€)fU .18, SWArf), 6.668dd)7.= 2, IZHESIJH) 15
(CQerr]CH[err] (;Iﬂ_ggﬁé”?snt& ﬁ%ﬁ»ﬁf’?ségg&' 3'93&% Hz,
ArCI-l[err]Cl—l[err]A)tH)ZSBZ d = 12 Hg, 1H, §H~CHi 356, f=7HzXHs, 6 H,

d tyl -

adaman yl) 506r1:r39 o S{%ﬁﬁ)@% ), 1155-1.85 (e, 384, ArDC5EH,), 1.21

136. 18, 129. 05, 12:754m, 14 3@7297f178}15&3ﬂ%¢?§§@484ﬁ4[ err]),
20 52.00 (CO2CNBHzZ, @DCE 33166165 (€=M)15872.G-R8CY) 142.38,013996) 036.60 (fil m

1025, 760, iﬁﬁ%@ﬁmﬁzﬁ%ﬁﬁﬁ&?ﬁzﬁéﬁﬁﬁﬁﬁﬂ&@%Qcﬁ’fe%%}?z A

(22) . (42) - 4- (3 mw cq;r]’memmnehﬂ» 122.3,100.767H5.29, 11442, 67.66

adamant_yl )0 Bl e gﬁ £ qﬁol ,
yreld = .80_ (film) 59%85( 1730 (c.a%iﬁs ﬁ;ﬁ% 325%4211 1165 cm-iéng :ﬁllcrym/e

489 (MH*).

For Methyl (2Z),(4Z)-4-(3-trifluoromethylphenyl)-5-(2-

25 decyloxyphenyl)-24-pentadienoate (13c): scale = 0.92 mmol, yield =
72%, 12:1 mixture of Z:E isomers. 1H NMR (300 MHz, CDCl3) § 7.42-
7.57 (m, 2 H, 4-ArH), 7.33-7.37 (m, 2 H, 4-ArH), 7.07-7.13 (m, 2 H, 5-ArH
and C=CH), 6.80 (d, ] = 8 Hz, 1 H, 5-ArH), 6.72(dd, ] =2,12Hz, 1 H,
CH=CHCO3), 6.48-6.70 (m, 2 H, 5-ArH), 5.88(d, ] =12Hz, 1 H,

30 CH=CHCO»),3.95(t, ] =7 Hz, 2 H, ArOCHj)), 3.28 (s, 3 H, CO,CHj3), 1.78
(quint, ] =7 Hz, 2 H, ArOCH;CHy), 1.21-1.47 (m, 14 H, 7 x CHp), and 0.87
(t, ] =7 Hz, 3 H, CH3); 13C NMR (75 MHz, CDClg) 3 166.77 (C=0), 157.29
(5-ArC), 142.93, 139.27, 136.00, 133.11, 131.55, 130.23, 129.21, 128.68, 126.30
(q, P § = 4 Hz, 4-ArC), 124.71, 123.89 (q, J3. 1 = 4 Hz, 4-ArC), 120.43,

35 119.73, 68.38 (ArOCHy3), 51.18 (CO.CH3j), 31.50, 29.58, 29.38, 29.33, 29.19,
26.07, 22.67, and 14.11; IR (film) 2925, 2855, 1730 (C=0), 1325, 1250, and
1165 cm-1; MS (DCI) m/e 489 (MH*).



4-ArH),- 7.41 (t, J=8 Hz, 1 H, 4-ArH), 7.37 (s, 1 H 4-AH, 7.31(d, J =7
Hz, 1 H 4-ArH), 6.92 (d, J=8 Hz, 1 H, 7-ArH), 6.82 (d, J=3 Hz, 1 H, 7-
ArH),-6.62 (dd, J=3,8 Hz, 1 H, 7-ArH), 6.58 (d, J 13 Hz, 1 H 30

CH=CHCO err]), 6.11 (t,J= 8 Hz, 1 H,

CH), 5. 75 12 Hz
CHeCHCO err]). 3.74 (s, 3 H, OCHerr]), 3. 200?5 3 H, cqerr]SJE«gP?ﬁ‘ 2.92
(m 2 H ArCHerr]), 2.34 (m 2 H ACHerr]CHerr]), 2.01 (br s,
adamantyl), 1.90 (m 6 H, adamantyli}«and 1.71 (m 6 H, adanantyl) [err]C
NVR (75 MHz, CDC [ er #py I\[Ie!:hy] (AHg4E (&tﬂﬂ,uoromethylphenyl)-S-[4-(2E),(6E)-

157. 58, 149. 01, 1317.@5,@&@,1 n-b391 K (13d)
o o L G e ot e 5
42. 07, 37. 84 536 47ArH} 7147, 321 m«mmxmaz m, QfH | ENr9, 672689, (m} 84, (CO,

1325, 1165, D) o
525 (MH+) . 135 §§rr erﬁﬂ*’ﬁ%%‘?%%f@ﬁ%&%ﬂéﬁﬁgﬁ% le] °
0.20 CH err]Cg Z]P@A[lérlxq:H‘CHQQz)ESSl!:lEt,]e?Hdz 1, €eCHCHF0),65; H,
gdg?réntS l) - 3- rnE\EQB‘S\NUW1H2aH=£ e%?‘élg"gr(a sc‘gméf%éf)ss%é{rﬁé (4

yi el d —y86% [e W%/% P Fe‘&&‘? 3¥ld¢i1557‘1-§§(ma~PH,3-P< 4-
bt s g;gg;;;;gmg;gg@ e ROt |7
10 Hz, 1 H 13 3 $3.1131.02 6&1 12786,
[cq e]r rC] Ic\l:HM[?eE r7]5) e q@g}%lf?mmmmz (%m,f%ﬂm(#ArG)HZSﬂamm,l );

err 16 5IANC ), 3 2

158. 21, 142. 10, 1 1 qf c’é@ ?35(9 5@’

e SR o i e,

126. 36, 124. 18 (d|3101[1e50,]t165 and 1825 criv M (DQIBrfP485 MBI r] ¢, f = 271 Hz,
CFlerr]), 122.96, 15 120.08,112.03,54.23 (ArCCH err]), 51.26

(CO{err]CH err]). 40.36.37.03, 36 96. and 28.98; IR (filn) 2905, 2850, 1730
(C=0), 1325, 1255, 120B0r Mathyl R7),(4Z34-(3rtrifludromethylpbenyi5(3)07 (MH+), 135

(Lerr]Herr] g blsﬁ@%lmé%mw rRtatiierlogtd {136 sE%lELef%m&ol {Rerdle H
(22) . (42)-4- (3. ? gqcmpzaplzsa(m,:m 4-ArH), 6.81 (s, 1 H,
:itditm;gt m) & 20t- ’ mmsmm?ni %PDZWASHM@Q) s;zeaaeré .’efm 1 ?gal ¢
C 8, 1 H 4 m‘%?%ogg[@i 2R @%C%b%é 1z h,—? A-AH),
7. 29 CszAr),343 t,] =7Hz,2 H,CH,OAr), 324 (s, 3 H, COzCH3), 1.70-1.79
(m, 2 H, CH2CH20ATr), 1.54:1.61 (m, 2 H, CH;CH20Ar), 1.24-1.45 (m, 28
H, 14 x CH2), and 0.83-0.89 (m, 6 H, 2 x CHz); 13C NMR (75 MHz, CDCl3)
25  3166.81(C=0), 149.23, 148.33, 142.31, 139.58, 136.64, 134.49, 133.46, 131.00
(q, Pc,t = 38 Hz, 2-A1C), 129.12, 128.08, 126.57 (q, P ¢ = 4 Hz, 2-ArC),
124.02 (q, B¢ = 4 Hz, 2-ArC), 124.00 (q, J1c ¢ = 273 Hz, CF3), 123.78, 119.47,
113.82, 112.79, 69.00 (CH;0), 68.50 (CH20), 51.21 (CO2CH3), 31.90, 29.58,
29.32,29.12, 29.01, 25.94, 25.80, 22.67, and 14.10; IR (KBr) 2925, 2855, 1730
30 (C=0), 1595, 1510, 1470, 1435, 1325, 1310, 1270, 1240, 1200, 1165, 1130,
1095, 1070, 1000, 800, and 705 cm-1; MS (DCI) m/e 645 (MH*).

For Methyl (22), (4Z)-4-(3-trifluoromethylphenyl)-5-(5,6,7,8-
~ tetrahydro-5,5,8,8-tetramethyl-2-anthracenyl)-2,4-pentadienoate (13f):
35 scale = 1.3 mmol, yield = 82%; 1H NMR (300 MHz, CDCl3) 5 7.62 (s, 1 H,
ArH), 7.52-7.57 (m, 3 H, ArH), 7.45 (s, 1 H, ArH), 7.36-7.39 (m, 3 H, ArH),
7.02(s,1H,C=CH), 6.74 (dd, ] =2,9Hz,1 H, ArH), 6.72 (dd, ] = 1, 12 Hz,



(d, J =8 Hz, 1 H 4-ArH), 7.07 (d, J =8 Hz, 1 H 7-ArH), 661(dd,J:
8,2 25 Hz, 1H 7-ArH), 6.54 (d,J = 13 Hz, HC=CHC(O err]), 6. 8(d :2Hz,
1H7AH) 6.06 (t, J =8 Hz, 1 H C=CH, 573 (d, J = 12

HC=CHCJ err]), 3.73 (s, 3 H ArCCHerr]), 3. (s 3 H, CQerr]

2.68 (t, J =8 Hz, 2 H CH2Ar), 2.31 (q, J = Hz, 2 H, ArCH[err]gé-%érr])

208 (S 2 o Atk hacde) Bbay e Pur IR ROt Bk L Y-
[err] 166.69 (CEMCHH4152(s,41HSCHIGH,),lantiBR33 0, 12 H, 4 x CH3); IR (KBr)

16 97 125 72 %éal‘%?*@ (29902885, ﬁ’?&’@‘ﬁé[ 50 ﬁ“‘sa?% 5y 13t 48 1348 O,
119.30, 119. 05, W‘tl}:ﬁ@dH )ml;”m

37. 06, 36. 53, §4. 75 30 89, 29. 03, 26. 40 18.90 (C(CH3)3), and -3.39 (Si (CH3)2):

IR (fil 2930, 2906, 285 4 .125 o 1128, '856,
and(8|36n?:n[ err]; %8 #@g%&%&%ﬁ ﬂﬂ-?%& lp@@?yiﬂ'g’ggﬁl )+, 135
(CJerr]Herr]+) teWdroéﬁﬁﬁc&tetraxﬁémyﬂz%&phthﬂenyl)]-Tﬂdrap]:adlé‘noith. (13g):H,

7.58. Found: C, le 13:
CGener al OlI;pocedure ?or hﬂ}lﬁ Smldf-a(%’A m%é ofMe}g éﬁg@?%mr&) ©
net hanol/tetrah]d’r%ﬂ&;l\ M@iﬂtﬁﬂ@]ﬂ?d‘hﬂlﬂi&%ﬂéﬁ@i H;4AdD; M) was

heated at refl uy.faqd, | Asszm AS0H, N7 UBHAAHI DAY 69804 020001 to

28?$f§??222ﬁ2§%ﬂ% ArE LB 2 Ak, TR HiARD, R LTSS T

Tce)t hﬁlr:aﬂg cglr:)reﬂfédliﬂﬁ@)/ﬁﬁ‘b(tﬂasﬂz,latidCbﬁé?ps?(d,dlqamaHz , Wbk vvashed with
goncgntrat ed. Tétiﬁéﬁ%wm%g}%o; 64?: (bgrg}%%n(? nggr-l% %? sOGrH% %hxs ckd t hen
rred In vacuo JUCI{Z 2 7 2 2: ',

(22? (eﬁtzédléléﬁgl -EhdfﬂZMsom 2wt CFR WizoCDﬂSW'l%&SdfC&) cture
R s ie?ﬁés aﬁéﬁeﬁ% ey ip b B p o

ﬁ/az 70(33[ erzrzfdg;nmﬁ'sw 125791, ]5@,@): 4 Hz/4-AnC),[12516]1, 123175 ﬁp@c;f =[@lel Hmmg: /(A\ ?ao
and C-0p . b, 6418943 108 COIHY 3812, 5, a3, 06 518 P h 5332(97 Y
Hz, 20 1 H, G—Iz@i(ﬁ!im) 2960, 292533860, 1730 (C60),71495, 1460} @5@]@55

(quint, J =28 H2131(8 1'280%1@%?25 ]1@')5 %7&))825186@ -ahdP50( &1L MS{(DCTYm/e
CH[err]) and 4§?(‘MH

For Methyl (2Z),(4Z)-4-(4-fluorophenyl)-7-(5,6,7 8-tetrahydro-
5,5,8,8-tetramethyl-2-naphthalenyl)-2 4-heptadienoate (13h): scale =
25 0.96 mmol, yield = 82%; 1H NMR (300 MHz, CDCl3) §7.16 (d, ] =8 Hz,
- 1H, 7-ArH), 6.91-6.98 (m, 5 H, 4 x 4-ArH and 1 x 7-ArH), 6.82 (dd, ] =2, 8
Hz, 1H,7-ArH), 6.52 (d, ] = 13 Hz, 1 H, CH=CHCO3), 599 (t, ] =8 Hz, 1
H, C=CH), 5.69 (d, ] = 12 Hz, 1 H, CH=CHCO3), 3.24 (s, 3 H, CO2CH3),
2.61(t, ] = 8Hz,2 H, ArCHy), 2.32 (q, ] = 8 Hz, 2 H, ArCH,CHpb), 1.64 (br s,
30 4H,CHyCHy), 124 (s, 6 H, 2 x CHj3), and 1.22 (s, 6 H, 2 x CH3); 13C NMR
(75 MHz, CDCl3) § 166.97, 166.57 (d, J1c.¢ = 246 Hz, 4-ArC), 144.07, 142.39,
138.09, 137.99, 137.23, 130.71 (d, J3.¢ = 8 Hz, 4-ArC), 126.44, 125.67, 118.84,
114.79 (J2. ¢ = 21 Hz, 4-ArC), 51.15 (CO2CHia), 35.16, 35.14, 35.09, 34.14,
33.94, 31.89, 31.84 and 31.06; IR (film) 2960, 2925, 2860, 1730 (C=0), 1600,
35 1510, 1455, 1435, 1360, 1220, 1195, 1170, 1160, 840, and 820 cm-1; MS (DCI)
mfe 421 (MH*). -



CH err]); [err]C NWVR (75 MHz, CDerr]OD) [err] 169.90 (C=O, 160.40
(5-ArC), 143.42, 141.17,136.29, 135.98,134.69,132.11 (5-ArC), 129.49,127.69
(q, Jferr]c,f =4 Hz, 4-ArC), 125.00 (q, J[err]c,f = 4 Hz, 4-ArO),

121.90, 115.17 (5-ArC), 68.97 25 (ArOCH2), 3%805 30. 68 30. 47, épgéng

30~ 30,23.72, and 14.43; IR (KBr) 2500- 3500 CJerr]H,

1320, 1255, 1160, -anu DL MURH @GR SpReif b et Cy (o

Jerr]Herr]g ebrﬁ: :Sﬁetfameshyl-l-maphﬂﬂaleﬁdhﬂﬂ-héptadibn&ﬁte 131i)7 s€ile =3N3Fo0r
(22421) péﬁ'{zédﬁeggl nggilﬂﬂ J( bbh%| al y| epp'i %%%‘miéfi m xture
of 2Z:2E i soner éé(i—if i’iﬁé}l %Sn? ?@f JF 2Hepl @i)(?)‘Al'I‘JMWn([err]
Z i\Zi_é%OO)? 4[15”; pxssmma(npzxmmmiemhﬁiM(agpﬂéneat, =2 86z, 1H!

- Ar

6.90 (s, 1 H, é@ﬁ#é«%}% Tz(*ﬁ? AizH'lﬂCZH?C%ﬁ?#S%?n& b&gﬂ%l@ﬁrﬁciﬁ%@(d J
=8 Hz, ‘1 H 5-avdd, Ia-i@l-(z,II:E.QHF@HQOﬁ,swma)I-L@ﬂ@H{;HZ&:(ﬂJﬂ 1 H,
CH=Cch err]), MQHtA@Hz) 2% 2? %”l’?

ArCCH err]), l.w ( @ ll—bé‘;lécr? {n 14H 7 X
CH err]), and O Y fs. 2]‘@113)15

CDC [err]) mrrmmume.sslmom@m of =246 Hz, 4-ArC), 144

142. 97, 140.95, 1 13 2 f =4
T NPT e érr 1 Pty e, %%ﬁ%@% i#%ﬁﬂvoi[l%résc
122.87, 116. 19, 1&@%&% 645 (d, J‘a&@ﬂzsa-m&‘,)smm 48478, 30. 39,

30. 18, 27. 00, 23. 7149 rl(is.m ¢ =121 K& 4-ACP 'Q&H%?-%%H}

3060, 2925, 2855 5’7 o 147 35 2o d
1165 cnferr]; 9154 W 31 %31:@3445}‘1 31.10; IR (film) 2960, o
Cerr]H errlsy ezsz,staso,]lwcm),auo 1580, 1290, ﬂssﬁmsqzes ﬁsr 11%0,62%9. 10

e ) 780l TSP DR oo e )
of 2Z: ?E I SONners. Uvmax (CH err] OH) 320 nm ([err] = 2,900), 245 nzn ,(A(ral—D:
BB i i o ko s A LT
GGy, 6. 74 6. o Hamediviy2 fenqate (33pg scale 710.69
CH=CHCQJ er r30 , mmbdl, yield = 72%; 1H NMR (300 MHz, CDCl3) § 7.19-7.30 (m, 3 H, 4-
ArH),7.16 (d, ] = 8 Hz, 1 H, 7-ArH), 7.03-7.07 (m, 2 H, 4-ArH), 7.00 (d, ] =
2Hz,1H,7-ArH), 684 (dd, ] =2,8Hz, 1 H, 7-ArH), 6.55(d, ] = 12 Hz,1
H, CH=CHCO»), 6.00(t, ] =8 Hz, 1H, C=CH), 5.69(d, ] =12 Hz, 1 H,
CH=CHCO»), 3.19 (s, 3 H, COCH3), 2.62 (t, ] = 8 Hz, 2 H, ArCH>), 2.36 (g,
25 J=8Hz2H, ArCH,CH»),1.64(brs, 4 H, CH2CH)»), 1.24 (s, 6 H, 2 x CH3),
and 1.22 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CDCl3) 5 167.15 (C=0),
144.66, 142.55, 142.41, 138.15, 137.83, 129.03, 127.94, 126.97, 126.42, 125.67,
118.74, 51.08 (CO2CH3), 35.27, 35.16, 35.10, 34.15, 33.94, 31.89, 31.84, and
~ 30.04; IR (film) 3020, 2960, 2825, 2860, 1730 (C=0), 1625, 1495, 1455, 1435,
30 1360, 1275, 1190, 1170, 825, 765, and 700 cm1; MS (DCI) mfe 403 (MH*),
371 (M+ - OCHj).

For Methyl (2Z),(4Z)-4-(3-trifluoromethylphenyl)-7-[3-(1-
adamantyl)-4-methoxyphenyl}-2,4-heptadienoate (13k): scale = 0.30
35 mmol, yield = 82%; 1H NMR (300 MHz, CDCl3) § 7.49 (m, 1 H, 4-ArH),
7.41(t, ] =8 Hz, 1 H, 4-ArH), 7.31 (s, 1 H, 4-ArH), 7.23 (m, 1 H, 4-ArH),
6.91(d, ] =2 Hz,1H, 7-ArH), 6.86 (dd, ] = 2,8 Hz, 1 H, 7-ArH), 6.74 (d, | =



(dd,J = 2,8 Hz, 1 H 5-ArH), 6.55 (t, J=8 Hz, 1 H 5-ArH), 5.97 (d, J = 12
Hz, 1 H CH=CHCOerr], 2Z isonmer), 5.38 (d, J =15 Hz, 1 H CHCHCO err],
2E isomer), 3.974.05 (m 2'H ArCCHerr]), 1.73-1.87 (m 2 H,

Ar OCH CH 20 1.22-1.58 14 H, CH d 89
3rH, E:Ie-lE;]rr]gerE]ear]C NVR (75 MHz, (QD[err]Gibm?err][erlgg)SOa? %%82 (m
(5-ArC), 143.43

132. 10, 131. 51, 1§#&40%3%%%%1§§%33d§8@1 32 Had JaCHrLHGOR), 6474br t.d 48= 4
Hz, 4-ArC), 126Ha 1HACSCH)SI(GIHRHEzAHR, CGH=CHECO), 3.784s, I, OLZH4,

120. 77, 113. 43, 1?%8%:%19(1%@!% #¢ ] L7359 39 19’3_ 34450, 25
0 94,57 27,23 2 m@mﬁm@mmﬁi?w,ééﬁm%merr]
Ms (DCl) rde547NMM'(75M bmi@sﬂemr(cq%&isﬂsrmebeng ¥38.99, 87: H.

(59 (AT (5 FRABN7i, K3 56,132 40, 128.49, 13673, 126,23, 12580, 123.72 (A, P

di met hyl - oct a- 2=8Hze¢mﬂ)1mmu19wqmea;maa(momag), 51.024CD,CH3}! e

Sort e'_ﬂqase%@%wwm g 8

CD{err] QD) [err 125 evt;qMSi( (MH‘@;N‘HM+ M&(M—BD*‘(I&S 3 H 4- ArH),
6.84- 35 6168 Anil. X 5-ArH
and CH=CHCO err( 01'31;? &d @a: 12 Hz Clglzg%gr]) rFou% dt J =1,
7 Hz, 1H C-CH 504507(m 1H G—lzC(CH[err])[err]) 4.48 (d,
J= 7 Hz, 109 CT-9092A ArOCH2), 2.04-2.11 (m 4 H,

C=CHCH CH VR (75 Mz,
oLert %S] 81[78r % @%&%2’8‘%@%‘%&%7%%@5 (

141. 93, 141. 15, 13ethe |-24sheptadienoates(13D2 spale(=0.86 opmol,3iekB=129. 56,
127.68 (q, 4er5i%; fl}FMZ(BOGWQCD@éslﬁlé-QB J( rsrﬂ104-fArH)47U7o7fbAf oF

BT I AR AR T Ry b2, 88fa 41

3035, 2975, 2930, Z-BQﬂ-I)LBU@ (dCI:@BHﬁ,HQH 270 d]), 6.55@dd, 12,1Hz,1H,

2 et ol S il T (1)

Anal Cal cd for Cl
349 (8t COpCHY), 2.62- (¢, <17

71.29; H, 6.16.
bi sdecy! oxymhenHz) 22{ %@H&ﬁdlfr@, F=H£2ABEARCHICH;) 204 (5, 9 H,
adamantyl), and 1.75 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) §
167.14 (C=0), 157.11, 142.57, 138.33, 138.12, 137.96, 137.87, 132.92, 129.06,
127.96, 126.95, 126.75, 126.23, 118.71, 111.59, 55.08 (OCHj3), 51.08
(CO2CH3), 40.57, 37.14, 36.87, 35.06, 31.34, and 29.11; IR (film) 2905, 2850,
25 1730 (C=0), 1495, and 1235 cm1; MS (DCI) m/e 457 (MH*), 425 (M-

OCHay)*, 255, 135 (CyoH15%). Anal. Calcd for C31H3603: C, 81.54; H, 7.95.
Found: C, 81.33; H, 7.81.

For Methyl (2Z),(4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-

30 adamantyl)-3-methoxyphenyl]-2,4-heptadienoate (13m): scale = 0.46

- mmol, yield = 96%; 1H NMR (300 MHz, CDCl3) 751 (d, J=8Hz,1H,
4-ArH), 742 (d, ] =8 Hz,1H, 4-ArH), 7.38 (s, 1 H, 4-ArH), 7.21(d, ] = 8
Hz,1H,4-ArH),7.08(d,]=8Hz, 1H, 7-ArH), 664 (d,] =8 Hz,1 H, 7-
ArH), 6.56 (m, 2 H, CH=CHCO; and 7-ArH), 6.08 (t, =8 Hz, 1 H,

35 C=CH),574(d,]=12Hz,1H, CH=CHCO,), 3.75 (s, 3 H, OCH3), 3.20 (s, 3
H, CO,CHa), 2.66 (t,] =8 Hz,2 H, ArCHj), 2.36 (q, ] =8 Hz, 2 H,
ArCH2CHp), 2.06 (s, 9 H, adamantyl), and 1.75 (s, 6 H, adamantyl); 13C



Trifluoronet hyl phenyl)-5-(3, 4- bi sdecyl oxyphenyl ) -2, 4- pent adi enoi ¢ aci d
(1l4e): scale = 1.09 mmol, yield = 73% 3:2 m xture of 2Z:2E isoners; 15
Wmax (CH err]OH 350 nm (sh, [err] = 21,200), 242 ([err] = 13,100); [err]H
NVR (300 MHz, CDCl[err]) [err] 7.36-7.72 (m106 H, 4-ArH), 6.9XT-9092AH,
C=CH fromE- isoner), 6.83 (s, 1 H C=CH fromZ-isoner), 6.59-6.71 (m 3 H,

2 x 5-ArH aEd (:Iﬁﬁ%@aemgi)r 9.5(1 89 20 beHy 'ié:é q %6' soner),
g—é%—l% e‘rJr] 30 13879@@9%3\;6%%33'%2 SC EZS% i 4(1? Z-Hijzﬁwerr] from
EHI[ Z??ﬂ))ﬁ\r frg%ﬁsgﬁsmwmsﬂﬁgﬂ : é%_ 54708{#@3)
E-isoner), 1.70 1%3«78 ﬁ'ﬁeﬂzu&'}%a[l :Bp]wé m;sr'ng ?3 rér-‘ %

CH[ er r] CH| er b] O@6)68, 35.08-30. 982 a(\d1292la HR (filnXx2905] 2850, )7309401&(0), 2329).12B0,(m 6

E i go)r(reﬂ-l[ er1[3]6) gfb§<,i-ﬂ8§from -1 sonerwg%éqgﬁﬁ ﬁ-‘ égés ﬁgﬁ%_’gr fCr gnmd
C=C, both i sonerl3p (Csekles); Expetrmassmpectram Galed fpf €52 3NadMNat):

(CH err] QAr), 31-,49(243@ Féurd: 357522412 28.99, 25.94,25.79, 22.68, and 14. 10;
| R (KBr) 2300-3300 (br, CJerr]H), 2955, 2920, 2850, 1690 (C=0O from Z-i soner),

1675 (C=O from E-i sonmer), 1615, 1590 1510, 1470, 30 1430, 1330, 1275, 1235,
1205, 1165, 1040, 113ForMéth mzo(ma-pmm%m-mmtym» 630 (M+). Anal .

P51 0 R g a%eaﬁnf;mgé%f%& L

5,5, 8, 8-t et r ametI6% ddi 4 ArHD; 7.04-9
1 <233 {Iogl)d ;néoy 3%@&4(-{&&{{%{&12?)7 rs&—& 409)7-A28, asz([err]
[errj 7.68 (s, éﬂ] i)herl’b'A'ﬁzan‘Pgh tlﬁr %g)[iéfﬁfl H,

ﬁrtl)b’ ; gg Elg sea(dwu)lzﬁzméﬂcmccné(m)g%« %1—;;&4—@,(3119«:@;&1& % H,
% s, 1421 EZ 014[ Sr r ]%H[ éﬂaljnﬁnt)dl»@n,d BB (lfrrs, §E§-I,1£a%1antyla. Bq NMR(75 auzﬁ];)qsl L
(1;‘2 g/g'z135 52”1 r13(t4?@§sq961 4 1138 295 RS0 dane. 3506
125,53 124 70, 1 ?iz?oﬁ&zzé g} 1635 zé@%iﬁsisi 1 s@%ﬁp?ﬁ‘%eu% s
33.46, 33.3@0 ars2.000(CRD,(Ha) 4065)37.14336.65) 35.19160.90 36 29110; IRTFibm) P9O5,

3050, 3010, 2850, 1730 (C=0), 1610, 1495, 1450, 1435, 1410, 1250, 1200, 1170, 1140, 1040,
1025, 760, and 700 cm-1; MS (DCI) m/e 457 (MH+).

6
VR

For Methyl (2Z),(4Z)-4-(3-trifluoromethylphenyl)-7-[2-(1-

25 adamantyl)-4-methoxyphenyl]-2,4-heptadienoate (130): scale = 0.31
mmol, yield = 80%; 'H NMR (300 MHz, CDCl3) §749 (d, J=8Hz, 1 H,
4-ArH), 741 (t, ] =8 Hz, 1 H, 4-ArH), 7.37 (s, 1 H, 4-ArH), 7.31(d, ] = 7
Hz,1 H, 4-ArH), 6.92(d,]=8Hz,1H, 7-ArH), 6.82(d,]=3Hz,1H, 7-
ArH), 6.62(dd, J=3,8Hz, 1 H,7-ArH), 658 (d,] =13 Hz, 1 H,

30 CH=CHCO),6.11(t,J=8Hz,1 H,C=CH),5.75(d,]=12Hz,1H,
CH=CHCO,), 3.74 (s, 3 H, OCHj), 3.20 (s, 3 H, CO,CH3), 2.92 (m, 2 H,
ArCHy), 2.34 (m, 2 H, ArCH,CH3), 2.01 (br s, 3 H, adamantyl), 1.90 (m, 6
H, adamantyl), and 1.71 (m, 6 H, adamantyl); 13C NMR (75 MHz,
CDCl3) 8 166.68 (C=0), 157.58, 149.01, 141.68, 138.98, 138.67, 136.95,

35 132.62, 131.74, 128.53, 125.69 (d, B..¢ = 4 Hz, 4-ArC), 123.84 (d, 3¢ = 4 Hz,
4-A1C), 119.4, 113.08, 109.94, 55.07 (OCH3), 51.12 (CO,CHy), 42.07, 37.84,
36.74, 33.19, 32.90, and 29.08; IR (film) 2910, 2850, 1730 (C=0), 1325, 1165,



2960, 2930, 2985, 1695 (C=O0, 1610, 1430, 1325, 1310, 1280, 1250, 1225,1180, 10
and 1135 cnferr]; Ms (DCl) me 479 (MH). Anal. Calcd. for
Cerr{Herr]Jerr]F[err] 0.25 Herr]G C, 74.59; H, 6.15. Found: C, 74.56;
H 6.14. For (22),(4Z)-4-(3-Trifluoronethyl gggnyl)-7-(5, 6,7, 8ctreyggpn dr o-
5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2, 4- heptadi enoic acid (14g): scale = 15

AR (300 M. lﬂfégnur”ﬁﬁ (OCh i 55 MF 9, B3 (CiHs ), Apeh aied 37 (1
J=8 Hz, 1 H, 4-fonga ®3F13020¢Hs€1 HyCHa 16, 767; JH26.80., Found: &, Ar H) |
7.13 (d, JstyzgsHH 6.99 (d,J= 2 Hz, 1 H 7-ArH), 6.79 (dd,

J=
2,8 Hz, 1 H, 7ArH)6 (d J=12 Hz, 1 H, CH=CHCO err]), 6.08 (t, J=8 Hz,
1 H C=CH), 20 5.76 (d, J=12 Hz, 1 H, CHECHCO err]), 2.62 (t, J=8 Hz, 2 H
4

ér_lf}'[ e]r g—l% ®.27 (q, Fdr Mﬂhﬂ(m,(ﬂ)ﬂmxﬂub}%&?’l henyll)-56[-44(1- s H,
err err
Gierl): fert] Edmﬂnfﬁ‘?nmsﬁ‘wﬁﬁﬁﬁ%’@??l%%@#&a%le s

145. 64, 143. 43, 1mabyxelde= maémmim @6&)5@744&2551294716,&-27 53

(q, Jlerr]c,f =aqphz7.od(dY 81—?229}?33—@!{) I—fC-'dH 6046.67 %v\\
124. 67, 121. 24, 3 |
2500- 3500 (br | &aﬁ ‘%‘g@@gg@v ié@a%&g 58, (J3'm
2%57(1)355@12??] Y. H,Iﬁilmz)nsﬁ(sl3ﬂ Oﬁmn ,3(:28535}3 H]COOCHA1.98.6/9, 760,
“derr] H[err] qe t}l)’r%'dlg‘ L‘% c?d@qﬂﬂ”zz Wg;%nqpcb)
73.25; H, 6. 90. 8366 ér(C=O), 15821, 142.10, 139.42, 139.13, 13635, 135.84, 133.80, 133.38,
(22), (42) - 4- (4 53%9%??23243 ?Izgi-!@d ?Z9tﬁ '12@58] %fhﬁ}ﬁ' 4-ArC),

hy!
Vel d o 106 UvReS Aﬁd@:zﬁmﬁ@ ?335@1»1@@% ﬁa»@.ﬁz%o
gﬂngrEDD[egr)é?D%‘IﬁO@?ﬂﬁZ(w 54236“@(31-1&) ?1 26 (COACH3), 4086, 87.03, 36% Wnd 1 H6 E730
d, J = 12 He, 2898 @é ;159 ‘65(1132]581!2—55 1208, "é—g%&gd;)z

12 Hz, 1 H, mdaom&mq:;) (MHﬂJiaS (€10thist). Anal{Galed for 2. 27 (q J =g

~

Ijz, 2 H 111 1.67 (b 4
H, CH[err]CH[erﬁa?l-hlloiFZ? & 7256Hg2691>?9@[e9ﬂ1§%?3ﬂ%%125 6 H,(erS
CH err]); [err]C NI\/R(75M—Iz CD[err]OD) [err] 170.43,163.23 (d, J[err]c,f

46 Hz, 42¢v O), 14FobMéthyl GZ)N42)-4134flupRonpthflphéRyl) 7A[4@2. 19 (d,
et 2,8 st Tty oy bR pHandc b ep bioiue s o 11 -
scale = 1.29 mmol, yield = 79%; TH NMR (300 MHz, CDCl3) 8 7.50(d, ] =
8 Hz, 1 H, 4-ArH), 740 (t, ] = 8 Hz, 1 H, 4-ArH), 7.36 (s, 1 H, 4-ArH), 7.22
(d,] =8 Hz, 1H, 4-ArH), 7.07 (d, ] =8 Hz, 1 H, 7-ArH), 6.61 (dd, ] = 8, 2
25- Hz,1H,7-ArH), 6.54 (d, ] = 13 Hz, HC=CHCO), 648 (d, ] =2 Hz, 1 H, 7-
ArH), 6.06 (t, ] = 8 Hz, 1 H, C=CH), 5.73 (d, ] = 12 Hz, 1 H, HC=CHCO),
3.73 (s, 3 H, ArOCH3), 3.19 (s, 3 H, CO,CH3), 2.58 (t, ] = 8§ Hz, 2 H,
. CHjAr), 231 (q, ] = 7 Hz, 2 H, ArCH2CH?), 2.05 (s, 9 H, adamantyl), 1.73
(s, 6 H, adamantyl), 0.99 (s, 9 H, t-butyl), and 0.26 (s, 6 H, Si(CH3)2); 13C
30 NMR (75 MHz, CDCl3) 8 166.69 (C=0), 154.55, 141.67, 139.11, 138.85,
138.65, 137.28, 137.13, 132.55, 130.38 (d, ]2 = 32 Hz), 130.16, 128.53,
126.97, 125.75 (d, J3c.¢ = 4 Hz), 123.80 (d, . = 4 Hz), 120.33, 119.30,
119.05, 51.10 (CO2CH3), 40.44, 37.06, 36.53, 34.75, 30.89, 29.03, 26.40, 18.90
(C(CH3)3), and -3.39 (Si(CH3)2); IR (film) 2930, 2906, 2854, 1730 (C=0),
35 1324, 1264, 1254, 1166, 1128, 856, and 836 cm-1; MS (DCI) mfe 625(MH*),
623 (M-H)*, 567 (M-t-butyl)*, 135 (C10H15+). Anal. Calcd for
C37Hg703F3: C,71.12; H,7.58. Found: C,70.80; H, 7.30.

II'C_—:II
ND N



5 36.32,36.10, 35. 06, 34.85,32.59, and 32.34; IR (film 2400-3500 (br,
CJerr]H, 2960, 2925, 2860, 1695 (C=0,

1605, 1510, 1455, 1435, 1360, 1280, 1220, 1160, 840, 825, and 760 cnferr]; M5
(DCl') me 407 (MH+), 389 (Mr - OH). Anal. C3phgd for C[err]H[ecrr]_ﬁggrA[]F C,
79.77; H 7.69. Found: C, 79.40; H, 7.51. 10

(22), (42) - 4-(3-Fl uorophenyl)-7-(5, 6,7, 8-tetrahydro-5, 5 8, 8-

t et ramet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoi ¢ aci d %14|) scale = 1.13 mmol,
yield = 74% mﬁmp@p@rdmlmwg_mmmsmm 242 ([err] =
9,700); [err]H NWMR (300 M—lz ChCl{err]) [err] 7.16-7.26 (m 2 H 1 x 4-ArH
and 1 x 7-ArH), 7.00

4-ArH and 1 15 x 7- Arqxblxtuse ?i eﬁt&f)ﬁé IBrH‘eﬂFnﬁi/wﬁzﬁy‘é’Qﬁi‘ﬁ'ﬁaﬁ\' E’HA‘M 6. 59
(d, J = 12 &, hydroxitieesolutom (1}1:1, 651 BB was hdatedatruﬂuaafdﬂ 1-¢iCHThe 5. 71 (d,

JEl2w, 1 2 i o ol 1d 4237 (q,
N E:H[err]) andﬁ%mgﬁ%?)m@{ﬁ;a ].%Ea @ﬁ:&z%a? [grrH])Z

[err] 165.20 (CE@ eél‘é?dl:ﬂ\ dbﬁﬂ Ifiixture wis e)?ﬂ'ﬁctkﬂ wr&h'ﬁiéih lene
ori

145. 14, 144. 74 8, 137.93,
136.49, 129.41 € ‘ilhﬁrﬁﬁmlfég“zaégﬂ%“’)‘?ihﬁéﬁ" , 115.97

(d, J[err]cld =béihejHdried- We‘r?) ﬂ%oﬁs.n(agneélhm stulfate, filtetediandi- Ar C), 35. 14,

?35q grgr ]3|4_f|) 14282 09%%\1;1%&% }%Je%%aslgvaﬂﬁagd £r6in pé3nd T8 pdrlibns)

1610, 1580, 1490, and3hen driecbgpvacum 1220. 25 1190, 885, 825, 785, and 760
cnerr]; M5 (DCl) me 407 (M#). Anal. Calcd for Cerr]J]Herr](Jerr]F:. C
79.77: H 7.69. Foung:

;o H, . : 7 X L. 76. F
(22), (4Z) - 4- Phenyl - 79?13 862Higg‘g"é@'wHP’EP‘Be‘g‘r}’H"?“tY&‘%%eﬁ!ﬂ°"§Phenﬂ)'
napht hal eny1§ - ZWMMaddde Séh%O&mhml,- Idis 100%, 1551i el d = 30

81% Wmax_ (CH E%s&ﬁ erﬁgxfl_%ago Q@@ﬂ)s&omﬁm (d, 3

[err] H NVR (300
6. 80

Il
=8 Hz, 1H 7-2 Q.?O@,%%yr : 530,980) Zﬂnmz(ex-M
(dd, J = 2, 8 HzC g §87mm7§n5eﬂ,¢wammmﬂ,spmqmm 5.99

SO 47670 6h,3 1,2 54581 pria CHECHICEL A 0 1 = T2 (1 s,

=8 Hz, 2 H, 35 ¢
4 H, CH[err203H[EIH,]QH—CH@OQ)33$(ﬁ]-%HzQi[—EmpCH@)ndim(. J=6HZ,22 x

139_63. 130 44, ?@%géfw bf@i%ﬂﬁ%z%ﬂ%ﬁ%ﬁ?ﬁﬁ Wﬁ”ﬁ*‘*"
CT- 9092A 127. 45CHZ) NMR(75 MHe, GB30P) $369801C=0), 169.4M45341Q), 14342,and
32.34; | R. 141.17, 136.29, 135.98, 134.69, 132.11 (5-ArC), 129.49, 127.69 (q, B¢ =4 Hz,

4-ArC), 125.00 (q, B¢ = 4 Hz, 4-ArC), 121.90, 115.17 (5-ArC), 68.97

25 (ArOCH3y), 33.05, 30.68, 30.47, 30.44, 30.30, 23.72, and 14.43; IR (KBr) 2500~
3500 (br, CO2H), 2955, 2940, 2920, 2870, 2850, 1700 (C=0), 1600, 1510, 1470,
1450, 1420, 1325, 1310, 1255, 1180, and 1160 cm-1; MS (DCI) m/e 475
(MH*Y). Anal. Caled for C2gHa3O3: C, 70.87; H, 7.01. Found: C,70.83; H,
7.03.

30
For (2Z),(4Z)-4-(3-Trifluoromethylphenyl)-5-(3-decyloxyphenyl)-
2,4-pentadienoic acid (14b): scale = 0.80 mmol, yield = 99%, 18:1 mixture
of 2Z:2E isomers. UVpax (CH30H) 322 nm (e = 19,000), 234 nm (e =
12,300); 1H NMR (300 MHz, CDCl3) § 7.56 (d, ] =7 Hz, 1 H, 4-ArH), 7.41-
35 7.51(m,3 H,4-ArH),7.06 (t,] =8 Hz, 1 H, 5-ArH), 6.90 (s, 1 H, C=CH),
6.64-6.74 (m, 2 H, 5-ArH and CH=CHCO?), 6.61 (d, ] = 8 Hz, 1 H, 5-ArH),
6.38 (t, ] =2 Hz, 1 H, 5-ArH), 5.94 (d, ] = 12 Hz, 1 H, CH=CHCO»), 3.56 (t,



(firlm .2400-3500 (br, CJerr]H, 3020,2960, 2925, 2860, 1695 (C=0), 1620,
1495, 1455, 1440, 1360, 1285, 1245, 825, 760, and 700 cnferr]; M5 (DCl) me
389 (M#), 371 (M+ - OH). Anal. Calcd for C[err]H[err]qerr] . 0.2 Herr]O
C, 82.69; 5 H, 8.32. Found: C, 82.76; H, 8.1a4. For CT-9092A
(22),(42)-4-(3-Trifluoronethyl phenyl) 7- [3 ( adamantyl) 4-

h henyl ] -2 d 9 = 75%
lorr] ﬁyﬁwﬁen{s]oo AR AR, A5 64 ()2 gﬁ@tﬂﬁﬂi’ 1710 350 1 T, 37
(d, 10 J =8 HH,?lxgﬁth-aﬂd-OSs&:BéﬂmﬂlH );ABCINMR &5 Mz CD@la}8, 1 H,
4-ArH), 6.91 (d16§95(@—62( é5-7 )thﬁ @430 f‘?ssjieﬁséﬁ %6 15031 ArH),
6.73 (d, J= 8 Hz 6. 08
(t, J(— 8 Hz, ‘1#&2&'@%78@6 mtﬁr‘“{@' @&%‘Jé 498 (s,
3 H OCH er r$) 12282 116.19;-815.88, 686@(1\&00329}331 3@.7658(166,3046;830'39 2 H,

Ar CH CH

Ao Crten 1 CrLer 1 b 1a2ai G37eabl 1, BT o4 aacfi SO o6, os,

157. 17, 145. 10, 12855 6253 e@),ﬂseosswemﬂezm 1325, mswzsmpndrl]lssf = 32
Hz, 4-ArC), 128.431.1M8. (ﬁ:ﬂ%ﬁe it é&?{;&ﬁﬁ &, %&l ?&Fﬁéﬁa 343%1% 70875

124, 47,123.79 1 =271 Hz,
CF3), 118. 41, 1(12*33&55’; '{”C%{Q:g@']"i Ag. ( }f “a

56, 37. 13, 36. 86, 34. 77, 31. 50, and
29.10; IR 200 (film) 2400-3500 (br, CJerr]H), 2905 2850, 1700 (C=0),

(oo analdt &ﬁ%&«sﬁ%ﬂ&%ﬂv&i %Z?)ﬂe%%ﬁwn-
6.51. Found: C, 2Azpetadiencic add (tée): s e = 0.61 mmol, yield = 100%, 3.5:1
R e
\Ill, —%_Ef 1 i 627@"@11 16{9@'%),709-7815'@ 11 5- rA}'fom(ﬁrga KHIC=CHD), 8 HZ 1
C=CH) , ?72 (d, eﬁg(@%ﬁ&#@tgﬁ@ﬁ‘i ﬁ%”v@iﬁ'cﬁc%% err])

2.64 (t, J = 7 $dd, Ji 2, 8Ha, 1 H,6-Ad),16)5 (2,]4;18(-{;,11-1 ArkD), 5971, ] = 12

freﬂ*][ er erh/g*E ;gridztl ﬁﬁmr ?3'? gﬁ miz?m c-tnedymantyl )
157. 12, 145. 98, 139mey)1397-405(1y f%’ﬁa 1B 1891(99 234, ArOCH2CH?2),
é42179g83i22920aﬁ2m3ﬂ.5&@ﬁ, 14H) ¥ix CHI>)ant1.86-0:80 ¢in, B)H, GH35 3G NMR 6?092695
35 (C=0), 1495%%%@63?@5 {6z %@cﬁ%@ ]1?#92'4 ﬁ/m 255,
135 ([ er r] H er 13448, 18240, 13L5L,d3144, 1315 139.98, n;;mpz,rmp% 02757 (@ PeiC,
81.05; H 7.76. Fpupdy LC)BPre8, 194.97 (. s = 4 Hz, 4-ArC), 123.07, 122.14,

120.77, 113.43, 112.94, 69.45 (ArOCH>), 33.08, 31.34, 30.75, 30.70, 30.50,

25  30.34,27.27,23.75, and 14.45; IR (film) 2500-3500 (br, CO2H), 2925, 2855,

1695 (C=0), 1595, 1455, 1325, 1290, 1250, 1165, and 1130 cm}; MS (DCI)

mfe 475 (MH*). Anal. Calcd for CagH3303: C, 70.87; H, 7.01. Found: C,

70.83; H, 6.91.

(De

30 For (22),(4Z)-4-(3-Trifluoromethylphenyl)-5-[4-(2E),(6E)-3,7-
| dimethyl-octa-2,6-dien-oxylphenyl)-2,4-pentadienoic acid (14d): scale =

0.74 mmol, yield = 98%, 11:1 mixture of 2Z:2E isomers. UVmax
(CH30H) 324 nm (g = 12,600), 234 nm (e = 9,200); IH NMR (300 MHz,
CD30D) 87.56 (d, ] =7 Hz, 1 H, 4-ArH), 7.41-7.50 (m, 3 H, 4-ArH), 6.84-

.35 6.88(m, 3 H, 2 x 5-ArH and ArCH=C), 6.65-6.70 (m, 3 H, 2 x 5-ArH and
CH=CHCO»), 5.88(d, ] =12 Hz, 1 H,CH=CHCO»),5.37 (dt, ] = 1,7 Hz, 1
H, C=CHCH0), 5.04-5.07 (m, 1 H, CH=C(CH3)2), 448 (d,]=7Hz, 2 H,



113 ! CT- 9092A For

(22),(42)-4-(3-Trifluoronethyl phenyl)-7-[4-(1-adamantyl) - 3- _

met haxyphenyl ] - 2, 4- hept adi enoic acid (14nm): scale = 0.75 mmol, yield = 77%
[err]H NI\/R(BOOM-IZ CDCl[err]) [err] 7.46 Qg9 J =8 Hz, 1 H, ¢TA90§2,A7 355
(m 2 H 4AH, 7.17 (d,J = 8 H, 1 H 4-ArH), 7.07 (d,J = 8 Hz, lH,

ArH), 6.60-6. GOAQGC}E)'& 2O 9ana 1258-1. (xi'l 91—?3‘?
T 00 e e AblonSsdio L1010 BAdbTs A Heher 1)
2. 36 Eg ; " 7_HEL9% 141,16 3433, 13598, 204, 17%58513307(5#&)3(13038}1»29)56,8”85
(C=O0), 158.74, 1%@539%9&%2'&%1%@1%é%&6 ]féébiaﬁl 736 (d,

Jerr]c, f = B2 mo:-nmsy(s-mmessnmcmﬂznaemmwzssy,emnand_ 4 He,
4-ArC), 123.84

L 0.2 ot I b e 1,0
an
%3(,:[25, ]ﬁso %153515?&%01)1??&7%;@;@ AIHS} L?Eka]fg[szﬁil?:g[Qdﬁa‘i*)c ?3‘7’2*‘92- y

err err +6';.n uncg ggr ! err err err]: C .92; H,
6.51. ‘Found: C, °f2 840% B/
(2221, E4Z)-41(Phe|nyl 7-[4-(1-adamant yl ) - 3- met hoxyphenyl ] - 2, 4- hept adi enoi ¢
aci 14n (o] = 284
(sh, [erri —S8a080) #gl?g 5 k)-gycgﬁ‘gﬁ.ﬂugﬁg:(%w\/ ﬂﬂsﬁ( err][(?r_?]H NNrI%m(BOO

Mz, CDO [err]) bisdeey mhelwlka, Pﬁntedlﬁnmw% 808(m 3H 2 x 4

ArH ilnd 1 x 7- ATHAuo?e 1phen )-5%(3;K~bisd@c§'l hefigl diéflbi)c 6. 56
0 ki et Do ‘“Z%%im e
ArCHerr]), 13. 4U\(xﬂax(23{30H')¢350HB}( , Bl= er.mﬂ).e'lﬂ](@H[E;m IPENMR(CBWS 9 H,

d tyl d t '
adamant y1) , andwieg bt %7 S AL Y] 691 16 1RO LCR b EDC [err])

130, 97, 137. 76, 1i5PmE), £8 o1 HCoGH fromyZ-isamerlg6 SH71(m. HH, 2k ATH 1
118.07, 112. 06, 54nazzfq£m{ceo§)1531@, J632 Hz, 1H 35 ATBl R6m02-is6iné¥), 6.204d 2P 12;

|2 0150) 2400 2000B 1y SE A 2 Abie) S o7 Rl e oo 1,

700 cnferr]20; Kionf Bcispmer); 5263, (/=15 HaphH, QE+CHOQy fromeEijother); ] C3: C,

(27). (a7)- a- (3. TS0 o ohe?%%o &f@ Fé’%ffazaén%n iR
net hoxyphenyl ] - Wﬂbﬁ-’t%ﬁi(teflﬁl @‘509132 17001 79{meRq = 77%
[err]H NVR (300 HyldH> GHED[A&D,HJ.SI-i GBf(in iHECHQCI-&OIAr)AH-H)l? (rh, 28 H, 4 2 H,
?6, ArH), 7. 28 (4. crip) ahff 0.85-0%88 (i’ 6 B, 2 D) B NME 73z, BDErf5H) - 6- 82
25 171.80 (C=O from E-isomer), 166.81 (C=0 from Z-isomer), 112.56-151.52
(27 peaks from ArC and C=C, both isomers), 68.99 (CH20Ar), 68.51
(CH20Ar), 68.31 (CH20Ar), 31.90, 29.57, 29.35, 29.12, 28.99, 25.94, 25.79,
22.68, and 14.10; IR (KBr) 2300-3300 (br, CO2H), 2955, 2920, 2850, 1690
"~ (C=0 from Z-isomer), 1675 (C=0 from E-isomer), 1615, 1590, 1510, 1470,
30 1430, 1330, 1275, 1235, 1205, 1165, 1140, 1130, 1070, and 1015 cm-1; MS
(FAB) m/e 630 (M*). Anal. Calcd for C3gHs5304F3: C, 72.35; H, 8.47.
Found: C, 72.45; H, 8.48.

For (2Z), (4Z)-4-(3-trifluoromethylphenyl)-5-(5,6,7,8-tetrahydro-
35 5,5,88-tetramethyl-2-anthracenyl)-2,4-pentadienoic acid (14f): scale =
1.0, yield = 100%; UVmax (CH3OH) 332 nm (e = 23,800), 282 nm (¢ =
23,100), and 279 nm (e = 22,800); TH NMR (300 MHz, CD30D) 4 7.68 (s, 1



114 - CT-9092A J=3 Hz, 1 H, 7-ArH), 6.60-6.67 (m 2 H 7-ArH
and CH=CHCJ err]), 6.12 (t, J =8 Hz, 1 H C=CH), 5.74 (d, J = 12 Hz, 1 H,
CH=CHcO err]), 3.74 (s, 3 H OCH3), 2.90 (m 2 H ArCHerr]), 2.35 (m 2 H,
ArCH err]CH err]), 1.89-2.08 (s, 9 H, adamanyyh), and 1.62-1. 761(9092@4 H,
adamantyl ); 13C NWR (75 MHz, 5 CDC [err]) [err] 170.74 (C=0O),

157.57, 149. 02, 1 g
132. 53, 131. 79, 1@%‘ %H% 53?‘ ﬁg é‘%"‘??‘" 3T A’F{’Jiz“w“/?%“f?e 91 (d,
Jerrlc, f =3 He,7 9 Hep 183, Arfd), 368 .Q:J-Ia@-@bi)(@%} J=

42.18, 42. 05, 37. 8&,&&)7676&1@% BNd HL 104, CHRCHED)), 846804 300992 H¥, 1 H,

VB (D) i e 511CHRRHCER. 178 «é@&?{zﬁ%ﬁn& £ 2, %&d?%é)z%f"[ erel
d err] H err] & er NMR&75 MHZ, CD30D7CDE 1360 $67.92HC @), 144.06,243%2, H41.45,47. For
(22), (42)-4-(3-T§ 2518’ 70.958. tﬁ\i'ﬁh%ﬁ’édd {?ﬁ &bsﬂdﬁm ngsé‘ 128.09, 128.06,

t hoxyphenyl ] - 2 i _15
254 AL TR (soo1208 1 5 e”%ﬁfaeh. 2340, 12044, 1.2 (G ) B 46

3H 4-AH, 7 053 mmx RBr) 2400-3300 (Br, COZHD, S658;8016, by (dd
(4 3=2 10 1 i?sogﬁ%‘fii.?%ﬁééﬁ -%ﬁﬁef@%@lsﬁﬁlmcaaseﬁ%ﬂ% (s,

ﬁuvg ZSJCH[ %rsrgl\(/l)42 and 3135 cmot; VIS £DE R e479, (MHA). 1 Anal. (E€alcd. for Gapkip@aFs) . 13C
158. 21, 1215. 28, 13%@?% C&"‘?Z‘Jz%ﬁ*s"éﬁ‘fﬁ?s‘“sﬁo‘* f31§ 22 130. 95 (d,

J[lerr]c,f =32 Hz, 4-ArC), 129.09, 126.47 (d, J[err]c,f = 3 Hz, 4-ArQ),
126.37,124. 21 (d, J| eFel Q) (SZP4It6-TrifldbramethP iRy 1258 7Site uiawdﬂoc f =

3400 5500 (b " Cop B Rt Shany akay ik Heabienoid oid B ssal 537

1165, and 11180 cOp2minol,yeldDEnp% iV a(QHSOH) 252 Bk G =19,800);dH NMR Anal .

Calcd for Cerr] )Eﬁﬂilﬂﬁ'd Zé—ﬁz )quér@m! %19 H,
6. 00. ? ! phe t
oy droxyahen L] Sk aa&ww&&“ﬂaﬁzﬁw&&ﬁ A8 e

gelner al ﬁr ocedur Hzab 0y, - AEMY 699(d] =2 17ih,e1 H, wd&mr, 6d9<(ady\pé 2p8HZ, 144, by
S <l ot g LD ) 1 CAMCE A 60 g Bl o
Mz, CDO [er2q) 526(d,J= 1BHzi1 H-CH+CHCO4), 2.62 f F& 8 Hz,25H7AsCH2.27 (d,
A-ArH), 7.19 (d. ylgyd 31, AlcHCHA Th6 (bf sP8 H, €HCE) ¥.24 (5,6 H, 2 x CHy),
and 1.21 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CD30D) § 169.97 (C=0),
145.64, 143.43, 142.79, 140.42, 139.31, 138.88, 138.66, 134.11, 129.70, 127.53
(q, e =4Hz, 4-ArC), 126.92 (q, B¢ = 4 Hz, 4 ArC), 124.67, 121.24, 36.31,
25  36.05, 35.06, 34.86, 32.54, and 32.31; IR (film) 2500-3500 (br, CO,H), 3020,
2960, 2930, 2860, 1700 (C=0), 1615, 1455, 1435, 1355, 1325, 1310, 1280, 1250,
1220, 1165, 1130, 1100, 1070, 760, and 705 cm1; MS (DCI) m/e 457 (MH*).
Anal. Caled for C2gH3102F3 - 0.15 HO: C, 73.22; H, 6.87. Found: C,
73.25; H, 6.90.
30 :
For (2Z),(4Z)-4-(4-Fluorophenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2 4-heptadienoic acid (14h): scale = 0.77
mmol, yield = 61%; UVmax (CH3OH) 252 nm (e = 12,000); 1H NMR (300
MHz, CD30D) §7.16 (d,] =8 Hz, 1 H, 7-ArH), 6.99(d, J =2 Hz, 1 H, 7-
35 ArH), 6.91-6.97 (m, 4 H, 4-ArH), 6.79 (dd, | = 2,8 Hz, 1 H, 7-ArH), 6.50 (d,
J=12Hz,1H, CH=CHCO»),5.99 (t, ] =8 Hz, 1 H,C=CH), 5.72(d, ] = 12
Hz, 1 H, CH=CHCO»), 2.60 (t,] =8 Hz, 2 H, ArCH}>),2.27(q, ] =8 Hz, 2 H,



35 1'H 7-ArH), 6.59-6.65 (m 2 H CH=CHCO err] and 7-ArH), 6.34 (d, J=2
Hz, 1 H 7-ArH), 6.04 (t, J=7 Hz, 1 H C=CH), 5.75 (d, J=12 Hz, 1 H,
HC=CHCO err]), 2.58 (t, J=7 Hz, 2 H, CHerr]Ar), 2.34 (g, J=7 Hz, 2 H,

115 CT-9092A ArCH err] CH er1fl), 2.04-2.07 (mCP-9%92A
adamantyl), and 1.74 (s, 6 H adamantyl); 13C NMR (75 Mz, CDCI[err]) [err]

1;; ig (13?60)43 (lﬁCHJ&HQ)ﬁ G73bi 8% HOCH3EIDY, 1.446(6, 64, 238@1-@)1 A2 é
JNerr]c.f = 4 %%@M@%@%fﬁ?@@ﬁ%%ﬂ@g(&g %Qg 055

g 8 Sé[e!i r 11 ng 2 4-ArC) 1455, lm,mnz,arass,sz,lmmlsmmgazmmg p@fas( ?c’;l_l O)27
1615, 1420, 1325%7%%@5%?3%%69%% 1298 %;%%:ﬁ? 5212%% [ e 497
(VH), 496 PMr)36-32936. QA-’QQ& 3485, %@%Pﬂﬁﬁ&%]&;ﬁm 0- ﬂ&lar,
Clerr]Herr]g %@H%riseoqwmc&@), 160551919, 1455,11485, €360/ 1286 1220 16136, 10

Egﬁt §/I2§3<y§)ﬁ31yl -2, % ﬁ&&u%r Ilhg{go{!f(:ﬁ()i[&#?;%+a ,,,yl ‘r A'rbi}'r ified

by col um chr o@alcabfqrpﬁgpﬂﬁ%li €, W%ﬂﬁﬁ%rﬁmdptﬁ)wm Hc;VxElLon Wi th 3%
met hanol / net hyl ene chl oride); scale = 0.55 mmol, 15 y| eld = 74% 1H NMR
300 MHz, CDC 7.45 (d, J=7 Hz 7.33-7.38 2 H,
Ak 7 30 (d - FoRIREN D B prophem) 4-C A tetratydio S5 A8y ||
SR S st st ST
J=6.5 Hz, 4% Y O (6, £:% 720, 2485 55
J=8 Hz, 2 H AW mm@wmmmmﬁnﬁ-msm,éénamwnmdanx(83. nt
6(7C:I|:||[Zerr]) rr] d&f@ﬁﬁ (d, {)=3%hf71£§ @%?@ Hl’/h)H ﬂxéﬁ% and
0.93 (t, [13 I&Pﬂ*‘ﬂ‘{@ﬂ ]= éi%]l)H feﬁrﬂ
ggg %ir ;]3%5[76;“-]{ GHQC@C?Q:@XJS (5;5&8)&2 Mﬁdl@Hﬁstd,’lﬁﬁlin 11‘%\ 0.

g
128. 46, 126. 35, @% géé%gig%}gzﬁ%i ?5%24%7@&“@&%*@2 (OCH) ,

40.59, 37.17, 36&:(6{2@32)12 m:mmcm%)mns.ea,mams)mm 86 IR

filnm 2400-33 d
(11|30mcn{ er rh gs:i’i W 26‘(5%?)’ (d flf’z[ e(rap] ) +,
135 (d err PP[ er24p ), 145414, 4252, mp@a t(qiLfef?Pél'ﬂb 74.18: H,
7.29.

137.98, 137.93, 13649, 129.41 (d, B¢ = 8 Hz, 4-ArC), 12645, 12571, 124 77,
115.97 (d, J2..¢ = 21 Hz, 4-ArC), 11391 (d, J2.¢ = 21 Hz, 4-ArC), 35.14,
35.09, 34.14, 33.94, 31.87, 31.83, and 31.19; IR (film) 2400-3500 (br, CO,H),
2960, 2925, 2860, 1700 (C=0), 1610, 1580, 1490, 1455, 1440, 1360, 1250, 1220,

25 1190, 885, 825, 785, and 760 cm1; MS (DCI) m/e 407 (MH*). Anal. Calcd
for C27H310F: C,79.77; H, 7.69. Found: C,79.21; H, 7.76.

'For (2Z),(4Z)-4-Phenyl-7-(5,6,7 8-tetrahydro-5,5,8 8-tetramethyl-2-

naphthalenyl)-2,4-heptadienoic acid (14j): scale = 0.45 mmol, yield =

30 81%; UVmax (CH30H) 247 nm (sh, € = 11,700), 220 (e = 19,000); 1TH NMR
(300 MHz, CD30D) §7.19-7.27 (m, 3H, 4-ArH), 7.15(d, J=8 Hz,1 H, 7-
ArH), 6.95-7.00 (m, 3 H, 2 x 4-ArH and 1 x 7-ArH), 6.80 (dd, ] = 2,8 Hz, 1
H, 7-ArH), 6.52(d, ] = 12 Hz, 1 H, CH=CHCO3),5.99(t, ] =8 Hz, 1 H,
C=CH), 5.73(d, ] = 12 Hz,1 H, CH=CHCO,), 2.60 (t, ] =8 Hz,2 H,

35 ArCHj), 2.29(q, ] = 8 Hz, 2 H, ArCHCH)), 1.66 (br s, 4 H, CH,CH3), 1.24

' (s,6 H, 2 x CH3), and 1.21 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CD30D) &
145.56, 143.67, 143.30, 139.63, 139.44, 136.82, 130.27, 128.91, 128.02, 127.56,



30 ."Found: C, 73.99; H 7. 39 For
(22),(42)-4-(3-Trifluoromethyl phenyl)-7-[4-(1-adamantyl)-3-
(3, 5-di fluorobenzyl oxy) phenyl | -2, 4- hept adi enoi-c acid (14s): prepared from

16s; purified by colum chromatography (20:1 lica gel / crude ¥ uct;
elution with 3% net hanol / net hyl ene chl ori de) ﬁgcal e = 0.48 rrrmﬁ 3@«3)‘%

(m 2k e a ), 1945 198910, 386,965,358 36 o], 35,00, 3485 1o, andp 1R T *°
CT- 9092A =8 Hz, cmm)mmsam(&, QO,H), 3020, 206672975, D860, 1M695-{C0], 1626, 67- 6. 78
(" g, s e, bt ha A G o i (0
1 H HC=CHCJ er r§§9( 33, (M mfncﬁmhq:gm faC17H3202- @»2&&202@92 69;

CH err]Ar), 35351-(,&32\31?5und'-€88t'|?6 R, 8ip7ArCH err]CHerr]), 2.04-2.08 (m 9
H, adamantyl), and 1.72 (s, 6 H, adamantyl) [err]C NWR (75 MHz, CDCl[err])

[err] 170.71 (C=0O, 163 22 (d, J[err]c,f = 247 Hz, 3, 5- dlfluorobenzyl)
157. 23, 145. 02, 139. 73, F8B(ZH),(423-443-Triflubrbmethylphen l)-7-[3-(1-adaman 1)-4-

136. 47, 132. 43 12 d,

Jerr]e - @@o%%%#obe%%ﬁgg@?w Eiz Lﬁﬂﬂ%é’f%f%(s-

10 difl uor obenz%% . 354634, b= 4-AH}B7.37Xd, and

523821665 (1 ggt% ) 4915%%6?91 QbArH %AH)H 2—%&?{)2 59 %i'fs@&@m 4-ArH)

(M-, 621 (M H) %iédl? ’r] @dﬁ ),

%;ar E ]2% eE L]Z)q Z[s]r-ri,ar}rlj 7-AGH)76.637d ]H. 1251)-1&;1 PFMCOz7,CB mt,r# 83—15,2[ 15

(4- nmet hoxybenzyl © S=¢1 #1 [T~ }4 hep é >fé’nm C acé%z)a? eoéﬂézfzfrom 16t ;

purified by coI u ).(2233 € £=18 He, 2H, G%(S,%‘Eut i on

W th 3% net apg f@ §; 3%C Mml €nCR) §3%

H NVR 3oo 47
ore1H 10 (5 %&%ﬁ A e et Bt i o
g QBH) 6; (10 (g cHdﬂz & +132 Hz, $-ArC)\28.43, azemmwmmt@ s <A H, &lAr CH2) ,
. - e

Ceony 875 (d, Sy B e b H@%@ﬁ@ Nif @; a;%

3.82 25 (s, 3 mlsam[laamsszos(ocas).m ,%8&34#{&1;5915@1)42 195IRq, J

= 8 Hz, 2 H20 (film) 2400-3500 (br, COzH), 2905, 2850, 1700 (C=0), 1325, 1235, 1165, and
1130 em-l; MS (DCI) mfe 511 (MH?*), 135 (C1oH15%). Anal. Calcd for
Ca1H3303Fs: C,72.92; H, 6.51. Found: C,72.93; H, 6.58.

~ For (2Z),(4Z)-4-Phenyl-7-[3-(1-adamantyl)-4-methoxyphenyl}-2 4-
25 heptadienoic acid (141): scale = 0.37 mmol, yield = 60%; 1H NMR (300
MHz, CDCl3) 8 7.19-7.33 (m, 3 H, 4-ArH), 7.12 (m, 2 H, 4-ArH), 6.95 (d, |
=2 Hz, 1H, 7-ArH), 6.90(d, ] =8 Hz, 1 H, 7-ArH), 6.75 (d, ] = 8 Hz, 1 H,
7-ArH), 6.66 (d, J = 12 Hz, 1 H, CH=CHCO), 6.03 (t, ] = 8 Hz, 1 H, C=CH),
5.72 (d, ] = 12 Hz, 1 H, CH=CHCO), 3.79 (s, 3H, ArOCH3), 2.64 (t, ] = 7
30 Hz, 2H, ArCH), 2.41(q, ] = 7 Hz, 2 H, ArCH,CH>), 2.07 (s, 9 H,
adamantyl), and 1.77 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) &
171.65 (C=0), 157.12, 145.98, 138.33, 137.85, 137.44, 137.15, 133.01, 128.02,
127.08, 126.79, 126.31, 118.19, 111.62, 55.10 (OCH3), 40.60, 37.17, 36.90,
34.93,31.49, and 29.14; IR (KBr) 2400-3600 (br, CO2H), 2905, 2850, 1695
35 (C=0), 1495, 1445, 1235, and 700 cm'}; MS (DCI) mfe 443 (MH?*), 255,
135 (C1oHis*). Anal. Calcd for C3pH3403 * 0.11 H20: C, 81.05; H, 7.76.
Found: C, 80.68; H, 7.78. |



ArCH2CH2), 2.07-2.08 (m 6 H, adamantyl), 1.99 (s, 3 H, adamantyl), and
1.68 (s, 6 H adamantyl); [err]C NVR (75 MHz, CDCl[err]) [err] 170.60
(C=O, 159. 14, 157. 80,

144. 99, 139. 57, 138. 61, 13856, 136. 59, 136. 39, 134137, 130. 57, CT-9092A
130. 14, 129. 71, 129. 46, 128. 88, 128. 48 126. 57, 125. 79 (d, J[err]c,f = 4 Hz,
4-ArC), 30 123.85 (d, J[err]c,f =4 Hz, 4-ArC), 122.29, 120. 44,

118. 50, 113. 81, 112. 75

40. 56, 37. 08, 36. 73, 34F§€({7€” @%H 2 %ﬁé@qéﬁﬁ%ﬂﬁ&%w&e&a PjtyD-3-
COerr]H, 2905nuesboxngmt}(lb2,@)hep154@ng&1&xdnmiza@le £4575 musol, ylddo,
1030, and 805 cu{zes;] THYAMROG btsﬂ\sﬂs (86§ M2, 1 8P AP35 135

i 35 |6 375 Fb 15%4%%&%:{9?%%% ) St g,
E)ZZ) I(4Z) ﬁ(Sr mmmmmmlmemnamulmaeﬁwssom =2Hz, 1H, 7-f .
by col urm chr o hrﬁqrabﬁﬂl S &#9%5%3‘-; TH6C) HERIHoa L

net hanol / net hyl 874 3), 264(te] =7 ), zyaédndr 7&3%2 Her r] H NVR

(7323?";2 CDAl [ @ % 5’31;17{%&@'5&1& f%? 667(m 5
RN S i it e s i LA
(1)2{ Hz, ] 1 ;4 ;cgmm 6136]5)5, 136.35] 182.46,2130,36Q8} 26§ 32 Hz2, 46ArC), 128.47, 8 Hz 2 H,
err]Ar r

H, adanmantyl ) §26 w?‘éhgg{r&ﬁ) i%(‘i?“&ﬁé% Z-ﬁkg:), CDCI [err] )
[err] 170.86 ,1136 41181595 1b1792,§$ 623483,
}gg gg }gg 37 (191 oélﬁ{d 29.16, Gﬁéﬂ%& % 619!)382856; 17?067(65-'@) 27. 25,
36. 75, 34. 9% ig%'g%zi&rdl F‘Ré éﬁ@i ]’1?§ ?CE§’6§+2~850
1700 15 (C=O, Anab Qadd forlTHTI3D3B3:1CIV2.92(14)6.51. Miu(dBCE)m& H38.66MH+) ,
135 (CJerr]Herr]+), 91 (Cerr]Herr] +) Anal . Cal cd for
C[err]H[err]CIerr]F[err%&ﬂC 75.75; H 6.36. Found: C, 75.58; H, 6.53. For
(22),(4Z)-4-(3-Trifl Ber (ﬁib—&rﬂmy} ﬁwa-qmwﬂr&-mgthgxymnyll-z 4
(car boxynet hOXYh t{?&i&ﬂm@aﬁd" iéld FUSWWQ.J rom net hyl
(22),(42)- 4 hen a-
(eatbo- 1 bty KEaOHD Bmun ot 27 &Oh%zé@reena FYATNETOMRIN
general pr ocedu(mcmﬁm STH5-7.29 (mx3 H, 4=ArH), 71.0137 08.Gm0l3 H, 21844,

ArH and 1 x 7-ArH), 6.60-6.65 (m, 2 H, 1 x 7-ArH and CH=CHCOy), 6.56

(d,]=2Hz, 1H, 7-ArH), 601 (t, ] = 8 Hz, 1 H,C=CH),5.71 (d,] = 12 Hz, 1

H, CH=CHCOy), 3.73 (s, 3 H, OCH3), 2.63 (t, ] =8 Hz, 2 H, ArCH>), 2.41 (q,

25 [=8Hz, 2 H, ArCH2CHj), 2.04 (br s, 9 H, adamantyl), and 1.74 (br s, 6 H,

adamantyl); 13C NMR (75 MHz, CDCl3) 5 170.48 (C=0), 158.71, 145.81,

139.97, 137.76, 137.58, 136.69, 136.20, 129.03, 127.99, 127.11, 126.28, 120.31,

118.07, 112.06, 54.92 (OCH3), 40.68, 37.15, 36.66, 35.02, 30.98, and 29.12; IR

(KBr) 2400-3600 (br, CO2H), 3055, 3030, 2905, 2850, 1695 (C=0), 1610, 1570,

30 1495, 1450, 1410, 1290, 1245, 1180, 1160, 1140, 1040, 1025, 810, and 700 cm~
1, MS (DCI) mfe 443 (MH*). Anal. Calcd for C3gH3403: C, 81.41; H, 7.74.
Found: C, 81.03; H, 7.78.

For (2Z),(4Z)-4-(3-Trifluoromethylphenyl)-7-[2-(1-adamantyl)-4-
35 methoxyphenyl]-24-heptadienoic acid (140): scale = 0.21 mmol, yield =
77%; TH NMR (300 MHz, CDCl3) § 7.45 (m, 1 H, 4-ArH), 7.36 (m, 2 H, 4-
ArH), 728 (d, ] =8 Hz, 1 H, 4-ArH), 692 (d, ] =8 Hz, 1 H, 7-ArH), 6.82 (d,



scale =70.16 muol, yield = 90% [err]H NVR (300 MHz, CDCl [err]) [err] 10.19
(br 25 s, 2 H CJerr]H, 7.46 (d,J =8 Hz, 1 H 4-ArH), 7.32-7.37 (m 2
H 4-ArH), 7.11-7.15 (m 2 H, 4-ArH and 7-ArH), 6.70 (d, J =8 Hz, 1 H,
7-ArH), 6.64 (d, J = 12 Hz, 1 H, HC=CHCO errhig 6.43 (s, 1 H @T¢dpA 6. 07
(t, J =7 H, 1 H C=CH), 575 (d, J=12 Hz, 1 H HC=CHCO err]), 4.58 (s, 2

H OCH , 2.p4 =0/ ' f%&l—i - 3.7/ H,

- Ar C:H[eE(ra]r g—l%err] S(III%}]EL‘%% ;@,6%01'}’.63 ! a%%%ﬂj&ﬁ%%&%ﬁ%ﬁg’ﬁ

adanmantyl); [er rTéfiMl HyC=(HD, -?b@'[la}qylz{bﬁp{ HED2), 344 (s, 3k 77
(C=0O, 156.53, 140CH:)1290 brh, 2 38. ATHD52.36 (th38 H, ArCI3SCHY), 1892.d6/(s, 930, 41
155, 90, 120, 75, 1Ak Fbin e T35 T S, iipating Yoo NUR oM,

34. 63, 30. 88, SandCPE1DS 17074 K0), 2057, 149.02,(145,04138:58; 186.42,382652850, 1730
35 (C=0), 1705 {4343, asm,aso.lzﬁmsl.@zazézfgd,?@ L4 AR, IS @il 1 VB
DCl) nfe 555 3 . | > Ca f ¢
o T S PP Ry e St R 1 Thsh S35 e, 10095 5515 K o 4208, £2.05,37.83, 05

118 36.74, GZ:.990 A\ 2807 IR ¢KB#): 24003666 (brs COH) 290528505 1960 Met hy|
27), (42) - 4- (3- 1.

'E ri 12 I l(.IOI’ ijet §1yl p‘t%'n 16 l/'Q' 12?-2?'11-2‘383%% ?P?lézﬁﬁi‘r dx%%Wf"—lﬁ,séiu (MH+)'_

hept adi enoatld (1835 €18HasMo Anad.Calod fior G HazOsBs; C2759; ¢, 650 Foured:)Cj n THF
(100 nL) was trepisgl drgami se with a 1.1 Msolution of tetrabutylammoni um

fluoride (3.64 ni, 4.00 mol). After 5 min, the yellow reaction mxture was
partitioned between ether and a saturated anmmoni um 10 chloride sol ution.

Th'lef org anic c I phase vvasFW@MMSmeroﬁéthﬁlpﬂehblmMW)lﬂu m
sulfate, filter ; . r ) urd &4 ed ¢ql.um
chr omat ogr aph %%%gﬂ%{%%ﬁ%%ﬁ&ﬁ&g@ mil)\tlj\?‘?%g "VQ'%%' %&%Xéqun’d t hen
2:1 et hyl ed® cH$4sei aH/Nbﬂ&K)%)O Mbiz;iCRClp) 87.59 (/1 H, deAtld734-7.46 m, 3i | was
di ssol ved 15 i npe,ane703%4, i 8 H’:ﬂ‘i ﬁ@h‘%ﬁ)%& (}0})[[-?@4(9-1) R (Haez@i tate
whi ch forned ove course of_ 18 R was ected by fLlfrdtion, Aand dried
in vacuo to gi ve{llﬁggzd 7 ﬁ%"@%@a@%@‘glf ot 8332, TEL Snf\rHD, 6.304d. )<,
E ;ar r !] H_NEI\B/RH§30(3 2Hz, 1 GDG—ABH%,]%B(I(@lell_ﬁfﬂ, 1(H, CH=€I$(226§) 333215, FH H), L 42
a3 be o Ocet, 158, ot Rudmand) bnd 1918, 6 2datdnyty; B Rk P
_ 20 (75 MHz, CDCl3) 8 171.15 (C=0), 158.21, 145.28, 139.42, 139.24, 136.25,
135.48, 133.80, 133.22, 130.95 (d, Ilc,f =32 Hz, 4-ArC), 129.09, 126.47 (d,
]3¢,f =3 Hz, 4-ArC), 126.37, 124.21 (d, ]3c,f = 3 Hz, 4-ArC), 123.06, 120.42
(q, ' = 271 Hz, CF3), 112.16, 54.22 (OCH3), 40.36, 37.04, 36.98, and 28.98;
- IR (KBr) 2400-3600 (br, CO2H), 2910, 2880, 2850, 1690 (C=0), 1330, 1250,
25 1240, 1165, and 1120 ecm1; MS (DCI) m/e 483 (MH*), 135 (C10H15*).
Anal. Caled for C29H2903F3: C,72.18; H, 6.06. Found: C, 72.19; H, 6.09.

For (2Z),(4Z)-4-(3-Trifluoromethylpheny!)-7-[4-(1-adamantyl)-3-
hydroxyphenyl}-2 4-heptadienoic acid (14q): prepared from 15 using
. 30 the general procedure above (example 12). The crude product was
purified by column chromatography (20:1 silica gel/crude product;
elution with 5% methanol/methylene chloride), scale = 0.33 mmol,
yield = 55%; TH NMR (300 MHz, CDCl3) § 7.48 (d, ] = 8 Hz, 1 H, 4-ArH),
7.35-7.39 (m, 2 H, 4-ArH), 7.19(d, ] = 8 Hz, 1 H, 4-ArH), 7.06 (d, ] = 8 Hz,
'35 1H,7-ArH), 6.59-6.65 (m, 2 H, CH=CHCO; and 7-ArH), 6.34 (d, ] = 2 Hz,
1H,7-ArH), 6.04(t, /] =7Hz,1H,C=CH),575(d,J =12 Hz, 1H,
HC=CHCO), 2.58 (t,] =7 Hz, 2 H, CH2Ar),2.34(q, ] =7Hz, 2 H,



200 1 H 7-ArH), 6.62 (dd, =8, 2 Hz, 1 H 7-ArH), 6.57 (d,J = 12 Hz,
HC=CHCO[ err]), 6.41 (d, =2 Hz, 1 H, 7-ArH), 6.03 (t,J = 8 Hz, 1 H, C=CH),
5.77:(d, J =12 Hz, 1 H HC=CHCO err]), 4.95 (s, 1 H OH, 3.27 (s, 3 H,

;
CJerr]CHerr]),2.62 (t, J =7 Hz, 2 H CHets]A), 2.35 (q, tpgﬁgm, 2 H,
Ar(:l—l[_err]Cl—l[err]) 2.06-2.09 (m 9 H, adamantyl), and 1. 77 (s 6 H,

adarmantyl ) ; %M?(:ED@H %daina @}9%&@1 ntyl);
154. 38, 142, 16 1 §5- 1 kAN 51, adama
Merter - ﬁ%%% Misz oS @(&@bﬁ@g 41046, 5858,
?Cé[J 0, ]%:124? 84] (15784,[36:34;134212(3&146, {Qg&gﬁﬂzﬂm)ﬂ!ﬁs&; 51. :2),285
err err
(O 2905, 2850)1 % r‘fc%d"f-"fi 5 4t e g, 2970, Lol fBabg %0
(w:[s (D]C:_l % m]esq5130§85 s 9&;@5&@3@@@22?@5%70&@@8 mc)dc for
err err e & 9.02. IMO
73.62; H, 7.04. 5
R T T O b 5 A e T ik S SR . 1
V\C/_a]_sgg g git edtvvl t Imfe I497dMH+), I496 (Me),(495 IVBED H VERSA(@16b15+). Alridl. Cglcd fo; ;

(0] ass ere an rous
pot assi umpcar bon qU| Na h%]ﬁ%%‘ﬁﬂ{ geneo[}g é)'gy\gt fon m xtﬁre was
stirred and %eated at reflux for 24 h. The resultlng slurry was cool ed
slightly, and tlirep (@p(mq_(anwrm%réﬂ 3.ssure The

e s B bR R e S Reisdiod ”wéﬁ% BERIE] o %?Sd“’aind
tcgnzgnar?;te:jo :Srlpunftadjbypohdnntchmamaph)emsmgeivahgelpnodl!ﬂaphy (20:1
acet at e/ hexane) . l‘{%&br oce?ur gﬁéﬂéﬁ&zﬁ#*ﬁeﬁ %rﬁa&gh%é%ﬁe h%k L!l val ent)
and the al k¥ hyielde 74%; 1H {300MELz, CRCla) 8i2idBy(d; brfeiz.dle &aAl'H).lz M
under a mtrogev:ﬁtmnhemwamm,qatm P=8 Hett BTubXeH) «7&)6(@0 -_/oﬂ:ﬁem on

o1l 0.8 eayite Sl ot ke oy S MR OB b
1H, 7-ArH),608(t J=8Hz, 1H,C=CH),573(d,J=12Hz, 1H,
HC=CHCO5), 3.86 (t, ] = 6.5 Hz, 2 H, OCH3), 2.63 (t, ] = 8 Hz, 2 H, CH>Ar),

20 236 (q, ] = 8 Hz, 2 H, ArCH2CH>), 2.04-2.07 (m, 9 H, adamantyl), 1.83

~ (quint, ] =7 Hz, 2 H, OCH;CH3>), 1.74 (s, 6 H, adamantyl), 1.45-1.56 (m, 2

H, O(CH2)2CH3> ), 1.33-1.42 (m, 2 H, O(CH2)3CH>), and 0.93 (¢, ] = 7 Hz, 3
H, O(CH_)4CH3); 13C NMR (75 MHz, CDCl3) § 170.84 (C=0), 158.09,
145.00, 139.49, 138.73, 138.61, 136.57, 136.04, 132.48, 130.36 (d, ¢ = 32 Hz,

25 4-ArC), 128.46, 126.35, 125.76, 123.80, 119.92, 119.59, 118.49, 112.08, 67.52

'~ (OCHy), 40.59, 37.17, 36.70, 35.12, 31.09, 30.27, 29.12, 28.65, 22.43, and
14.08; IR (film) 2400-3300 (br, CO2H), 2905, 2850, 1700 (C=0), 1325, 1165,
and 1130 cm-1; MS (DCI) mfe 567 (ME+), 549 (M-OH)*, 431 (M-
Ci0H15)*, 135 (C10H15%). Anal. Caled for Ca3sHg103Fs: C, 74.18; H, 7.29.

30 Found: C,73.99; H, 7.39.

For (2Z),(4Z)-4-(3-Trifluoromethylphenyl)-7-[4-(1-adamantyl)-3-
(3,5-difluorobenzyloxy)phenyl]-2,4-heptadienoic acid (14s): prepared
from 16s; purified by column chromatography (20:1 silica gel/crude

35 product; elution with 3% methanol/methylene chloride); scale = 0.48
mmol, yield = 86%; 'H NMR (300 MHz, CDCl3) §7.46 (d, ] =8 Hz, 1 H,
4-ArH), 7.32-7.38 (m, 2 H, 4-ArH), 7.17 (d, ] = 8 Hz, 1 H,4-ArH), 7.13 (d, |



hexane/ et hyl acetate. The organi c phase was washed with water (5x), dried
over anhydrous magnesium sulfate, filtered, and concentrated. The crude
product was purified by colum chromatography (20:1 to 40:1 ratio silica
gel / crude pr oduct; elution with 5-10% et hyl PI§ - acet at e/ hexana]lT-9892 AMet hyl
(22),(42)-4-(3-trifluoronethyl phenyl)-7- [4(1

3g?gamgln% |3 Pgrﬁagmnggenmh)béek&q@dmn % ﬁgjsdo 25

seis pentyl LodygicuCaley adh BNE T A 5 %ﬁ@@zw& 9%

g- ’85“%;1 7521 (d, H‘B?WHHGJGS(QJH&-HZ qu:=oil-l),573(d , 212 HZH1 H- A]r)H) ¢ o9

Ry ”‘C{”tag  898s, 2 F1OCH]2 491, /= %&%&ﬁ%ﬂ%g .

J=6.5H, PH" ArCERE: z@éo%Zm(wéi.rqden[aé\tylp.)an@ (36 Hy = 8

'(42, S n S;gﬁ; ﬁ;ﬁ;ﬁlja D, 13CNI:I?305 S%\bﬁél,z thﬁzﬁd{ﬂrq éég t 1;‘&::Of@ 25}10

(O?C:fter er) [ er7r] A8 d7; 132.43,138499126(88, 125.76, 12389, 121,68, 1?1357 112. 791 61((3)9 76? (GO)H’
rr ,

IS8 5?&1&[%” %@g&g%@%%gwm%%% e

Jerr]c, f =182 diflugrobenzyh) 68.89 (GH20), 4068, 3504,36.77-34.89, 31[02; and 20.02; 4 1,

éFQ; 0, 1132827?1(1R(I<Hr¢2400=3600=(bﬂ HY} 2905,2850,30066C£0), 16861600, 1325, 257 Hz,

40. 64, 37,20 36%3’5115%21%0 d?‘%ﬁ“‘zo%@@i@’%g@é&k@%ﬂ@gkﬂ&

CT- 9092A.and 14mt,1352(¢fuﬂwr) Anal, ealadfonem-lasosﬁs C,Z2R37; H)18567. and 1125

M5 ( DCIR, dVI-#[ 49 (M OCH +, 445 (M Jerr]Herr])+
EPTISGEE:][err] (gerr]+ Aér,\g?()é 2:%6?0r E:[err]l[-l[e;;]r%qerr]FEer?][ C] [74 4%5) H,
7.46. Found: C, 74. 40: H, 7.33. 5 For Methyl
(22), (42) - 4- (3-tri f | ROTdRE)AZ A& riflupromethylphenyl)-7-[4-(1-adamantyl)-3-

| Vi
L) G i ot )
% [err]H NMR CPIYMA £ @ 8 gely crpde Ar H) |
10 7.40 (t,J = protnct;1ehitioh with) 3% inethafiol/miettylehe/thildride); 18calel=)0.558 Hz,
ﬁArHCHE‘er rA]f ;*ho féﬁ'zdldyxﬂld 739%: 1 NMR 306'Miiz, ED¢;) 5 P46 (d L8z, 11,
4-ArH), 7.32-7.40 (m, 4 H, 2 x 4-ArH and 2 x HArCH3), 7.17 (d, ] = 7.5 Hz,
1H,4-ArH), 7.10 (d, ] = 8 Hz, 1 H, 7-ArH), 6.91 (dt, ] = 9,2 Hz, 2 H,
HArCH)j), 6.59-6.66 (m, 3 H, 2 x 7-ArH and HC=CHCO»), 6.06 (t, ] = 7 Hz,
1H,C=CH),5.73(d, ] = 12 Hz, 1 H, HC=CHCO,), 4.93 (s, 2 H, OCHj>), 3.82
25 (s,3H,0OCHj),2.64(t, ] =8Hz, 2H,CHAr),2.36(q, ] =8 Hz,2H,
ArCH,CH»), 2.07-2.08 (m, 6 H, adamantyl), 1.99 (s, 3 H, adamantyl), and
1.68 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) § 170.60 (C=<O),
159.14, 157.80, 144.99, 139.57, 138.61, 138.56, 136.59, 136.39, 132.47, 130.57,
130.14, 129.71, 129.46, 128.88, 128.48, 126.57, 125.79 (d, 3. s = 4 Hz, 4-ArC),
30 123.85(d, B¢ = 4 Hz, 4-ArC), 122.29, 120.44, 118.50, 113.81, 112.75, 69.73
(OCHyp), 55.29 (OCH3), 40.56, 37.08, 36.73, 34.91, 31.04, and 29.06; IR (KBr)
2500-3600 (br, CO;H), 2905, 2850, 1700 (C=0), 1610, 1515, 1325, 1245, 1165,
1130, 1070, 1030, and 805 cm1; MS (DCI) mfe 617 (MH*), 616 (M+), 615
(M-H)*, 135 (C1gH1s%), 121. Anal. Caled for CagH3gO4F3: C,74.01; H,
35 6.37. Found: C,73.77; H, 6.35.




J=9,2Hz, 1 H HACHerr]), 6.69 (dd, J = 8,2 Hz, 1 H 7-ArH), 6.52-6.56
(m 2 H, 7ArHandHC:CHCCIer 1), 6.05 (t, J =7.5 H, 1 H C=CH, 574 (d,
J 12 Hz, 1 H, HC=CHCO err]), 4.99 (s, 2 H, OCH[er]Ar) 3.19 (s, 3 H,
OCH err]), 2.64 (t, J 15 =8 Hz, 2 H CHermyA), 2.33 (q, Jc:r_gom 2 H,
ArCH err]CH err]), 2.04-2. 09 (m 9 H, adamantyl) and 1.72 (s, 6 H,

?Fgma]ntc v ¢ %ig VR Edp g gﬁ:gﬂh 27-g@i‘i3)adaﬂrﬁa§xt§ﬁ -3.d.
141. 49, 139. 69, 159“%2!%1981‘%‘9'@3#' ﬁlﬁaf@ mewedmnm% 79 (d,
Jlerr]c,f = 4 3 coliifrth BH.roﬁﬂatogf @oi1 stlica %El/cﬂxd&@oddh?,l 06,

119.42, 20 112 0 =

3, 5- di f I uorobenz %d@‘m %;00? eﬁécgiq—&dé% s&oﬁﬁl f?ﬁ r%f%’rli‘z 1)
68.88 (CH er?] oyle f%z%,( l:lﬁzegnﬁlz.m??»w@?(,mmsao 94, and
29.00; IR (I Ecnff%%@ xd—mi:l,(ff@% J08sz, i%&f&w?{& @n@er?]?§)+
135 (C[err]H[er ¢ 60%5 Wf{zf F:Fhs Y

7]2_269 4§ ?1 ?g PE)?JHC&HZJSM ﬁlﬂfﬁlﬂig‘lcwﬂmﬂ)z)jous,ZH OCHz),
Sdammntyl) 3. (42 ﬁ%t(#zxﬁﬁ%% g#h%,?? AL ot )
procedure AlQsi (9 9 Huadamarisyhzgnd 3:704s, &H, adamantyd); 156N I(75 yl el d
84% 1H NWR (BOQ:D? am&«céd» 1[5?74,]143 052139%2 13868 187.40138.607

a1 0 (5t D sy P T b s ol )

4- ArH), 7.11 (
6. 65- 6. 69 (m m&sszzssz m&sa,ms&ma,so,ﬁzms ¥0.00 (OCH2);30G8.87.07, ] ) . ? 09

t, J =7 He, 1 4
(2 H, OCH[ er rsl' 3§25 %%40% (chb’ rZhSO {1708
CO[err]CH[ el ])(CiODwB@E 12345—1 dAa1 /e §87 (MHD), 185 2 H,

| d
/erCIg[(eg]CH[?rTlle%fr, 9f ¢C7H ﬁfﬂf@ﬂ&dk&ncﬁﬁ%ogﬁﬁgﬁlﬁsﬁy) an

(22), (42) - 4- ( 3- ??‘Fﬁqug{' # yl)-7-14-(1-
adamant yl ) - 3- benzyl oxyphenyl | - 2, 4- hept adi enoate (16u): via procedure A

Scal'e 2 0,58 ol dS Fop (PR )2 B ibrgni iy plienif - USCF AR 7,
e . T o
- m rome n
|(_|(Zj’ i:hs e, 1 &_c"at ;(g_l l& -p?\eng]-Z i—he?ﬁétadlenoﬁ (IGVS:I;)ccorB(ﬁng Sd =12
’ ’ the general procedure except that the reflux time was increased to 48 h,
scale = 0.16 mmol, yield = 90%; 1H NMR (300 MHz, CDCl3) 5 10.19 (br
25 s5,2H,COzH), 746 (d,] =8 Hz, 1 H, 4-ArH), 7.32-7.37 (m, 2 H, 4-ArH),
7.11-7.15 (m, 2 H, 4-ArH and 7-ArH), 6.70 (d, ] = 8 Hz, 1 H, 7-ArH), 6.64
(d, ] = 12 Hz, 1 H, HC=CHCO), 6.43 (s, 1 H, 7-ArH), 6.07 (, ] =7 Hz, 1 H,
C=CH), 5.75 (d, ] = 12 Hz, 1 H, HC=CHCO), 4.58 (s, 2 H, OCHy), 2.64 (¢, ]
=7 Hz, 2 H, ArCH)»), 2.37 (q, ] = 7 Hz, 2 H, ArCH2CH>), 2.04-2.08 (m, 9 H,
30 adamantyl), and 1.75 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) 3
174.87 (C=0), 171.77 (C=0), 156.53, 145.33, 139.61, 138.51, 138.29, 136.77,
136.54, 132.47, 130.41 (d, J2. s = 32 Hz, 4-ArC), 128.56 , 127.04, 125.70,
123.90, 122.25, 121.53, 118.49, 112.49, 64.77 (OCH3), 40.60, 37.01, 36.74,
34.63, 30.88, and 29.08; IR (KBr) 2400-3600 (br, CO2H), 2905, 2850, 1730
35 (C=0), 1705 (C=0), 1435, 1420, 1325, 1245, 1165, 1130, and 1070 cm-1; MS
(DCI) mfe 555 (MHY), 135 (C10H15%). Anal. Caled for C32H33F30s: C,
69.30; H, 6.00. Found: C, 69.12; H, 5.98.




HC=CHCO err]), 5.03 (s, 2 H, OCHerr]), 3.19 (s, 3 H OCHerr]), 2.66 (t,
J=8 Hz, 2 10 H CHerr]Ar), 2.35 (q, J=8 Hz, 2 H ArCHerr]CHerr]),
2.02-2.11 (m 9 H, adamantyl), and 1.71 (s, 6 H, adamantyl); ‘IR (film
2905, 2850, 1700 (C=0O, 1325,1245,1165,1130,11m70, 1025, 805, arCTr®952A
cnferr]; M5 (DCl) me 601 (MH), 600 (M¥), 599 (MH+, 509 (M CH err] Ph)+,
135 (C[err]H[err]+) 15 For Met hyl :

(22), (42)-4- (3-tg ROk skl de (& NN
adanmant yl ) - 3- (car’éghh# Srotedule tor Syhiesis eI etnidaddrle- (16v) :
prepared via prddByoreme t pphnenyl+7ni4s(1-agamantyvbi-Irhydroxyphenyi32,.20 mol |
yield = 62% [erhre dibFob , CDCl[err]) [err] 7.51 (d, =8 Hz, 1 H,
4-ArH), 7.42 _#TFE@?EK 4-ArH) 7.37 (s, 1 H 4-AH, 7.22 (d, J =
820H21?| A ArH), 7.11 (d, J = 8 1H 7-ArH), 6.68(dd,J=8,2_
Hz, 1 H 7- AFH) 6. 57\Cd0rlhs&§ommﬂildﬁ@:fthﬁhol)%mﬂm00hﬁ) 1
H 7- ArH),

-G or 1), AR ﬁ“‘dﬁﬁﬂgﬁ@ﬂfﬁ“%@ of ebrabfyylapionium ey (.
J=7 Hz, 2 H A @mmmecyqlkrwjreaqtmm

i d 1.48
2.06 2.11 (m 9nldxnﬁ‘éawa§ hhoﬁe&%eiw@&m@fﬂ ure? %IE%{ i 9 A

s, 9 H t- yl 16: .General, Pro

gol ution of §h}£@3§l§§? ui The Wiﬂﬁmfﬁalﬂﬁxm rrhi M at
room t enper at ur avitindahy (aymnme*smis atep diltend con y o

di et hyl phosphon 01N
nmet ha%olo 1p4 egﬁélieg gﬁsﬁ elﬂ,peac@l%(sj1 aﬂﬁtﬁé‘g R/ag](é@? ?ﬂ@&d@ﬁ %igvr%
tenper at ure for PToduet; nelutign with-hexangrand then:2:1 methylene sodi um nmet hoxi de
(25 wt % i n et hehlride) hakan€)Xrdi aéqryg) ofh%!eﬂbw&le’l‘ﬁ@%nﬁvhéﬂ?éii 0.5 h

Solution T ofb BRRAReST wﬁfgaex%é;é W90 %G, ThaiRracipyaimedt o | de
122 fonned:iiveﬂﬂﬁocmu’sebf a8,h Was edllested b% ﬂdh@lﬁaﬂ%r@ﬁﬁ'ﬂ u'mr aphy
(40 3 ratio of TArdRghRES ugﬁﬁgaﬁ b aivelibl Sty B ZTF rCT ETRIMRL P
hexanes) gave t @W (dBIF(BrHNHtHy‘l-ArH)JQ (tJ=8Hz1H,4
(2E), (42)-4-(3- mmmsstmmwm,ﬁzimq&m 1H,4-ArH),7.08 (d, ] =8 Hz,
20 1H,7-ArH),6.62(dd,]=8,2Hz, 1H,7-ArH), 6.57 (d, ] = 12 Hz,
HC=CHCO3), 641 (d, ] =2 Hz, 1 H, 7-ArH), 6.03 (t, ] =8 Hz, 1 H, C=CH),
5.77 (d, ] =12 Hz, 1 H, HC=CHCO), 4.95 (s, 1 H, OH), 3.27 (s, 3 H,
CO2CH3),2.62 (t, ] =7 Hz, 2 H,CHAr), 2.35(q, J = 7Hz, 2 H, .
ArCH;CH?), 2.06-2.09 (m, 9 H, adamantyl), and 1.77 (s, 6 H, adamantyl);
25 13C NMR (75 MHz, CDCl3) 8 166.86 (C=0), 154.38, 142.16, 139.60, 138.63,
138.21, 136.93, 134.21, 132.52, 130.34 (d, J2.f = 32 Hz, 4-ArC), 128.59,
126.89, 125.73 (d, Pc¢ = 4 Hz, 4-ArC), 123.84 (d, B.¢ = 4 Hz, 4-ArC),
120.55, 119.38, 116.81, 51.25 (CO,CH3), 40.59, 37.05, 36.37, 34.36, 30.58, and
29.01; IR (KBr) 3385 (OH), 2905, 2850, 1700 (C=0), 1325, 1315, 1230, 1155,
30 1125, 1075 ecm-l; MS (DCI) mfe 511 (MH*), 509 (M-H)*, 135 (C1oH15%).
* Anal. Caled for C3;H3303F3 » CsHiz: C, 73.60; H, 7.19. Found: C, 73.62;
H,7.04.

Example 15: General Procedure for Synthesis of 16
35
' Procedure A: A solution of phenol 15 (1 equivalent) in acetone
(0.2-0.3 M) was treated with the élkyl halide (1-2 equivalents),



tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2, 4- pent adi enoate (17a):

scale = 0.81 mol, yield = 75% UVmax (CH err]OH) 326 nm ([err] = 36, 800),
232 nm ([err] = 20,900); [err]H NVR (300 MHz, CDC [err]) [err] 8.06 (dt, J
=2,8H, 110 H 4-ArH), 7.87 (t, J = 2 HzI19 H, 4-ArH), 7.6CTMEI92A = 16

Mz, 1 H, CHe(CHOO[err]), 7.52 (t,d =8 Hz, 1 H 4-ArH), 7.36 (dt, J = 2, 8
I(—|(zj, %ﬁ 4- ArHp ot&sﬁﬁn{ibdldegtﬁbl Lhkralimﬁﬂ'&tdﬁo%efeﬁiahh Su%';),(dt? 532_
16 Hz, 1 H, %cﬁ*&f&?‘? H;* rbong &élseq‘g"?—}é“ ﬁ;ﬁéﬁr‘éﬁ?‘]efms" 6“?% 3 H,

cq er r] CH[ er r] ) ,mixtete wasGstirred and heated atifeflux f@@4hr [The festltingslupryH, 2 x
CH d 0.

Corr] 1b7. 80 c2gs "3%‘83#38‘%@[‘%‘%% iééﬁéégf?%@%“%@&” :
139. 69, 137. 88, 1 Pressures [Thesresiduesas partitionesbetween rthersand avater. 1 The 40,
127.73, 126. 63, 116rghhicphadd washvaished it biihe, &ﬁe&avemmyaidas[ err]),

1128072, Tonlsi g0Bfe;Aud, b Cobbllsia T S0l Brobie b oo

cnferr]; MS (DCl umix mqumn)thmmgmphym o 4(])). raﬁorsxlldatgqu crude

(2E), (42)-4-(3- ORRiER! BRI el 3% §
t et rahydr o- 3 ?{8 tet'’r amet hyl - anﬁ]racengﬁt /lé ent adi enoate (17b): 25
scale = 1.800%mo yield = 99% [err]H NI\/R(SOOM—IZ ‘CDCl [err]) [err] 8.08

(dt, J =2,8 Hz, 1 H, Protediire B: aesémmbnaﬁdé blmm@l_}ﬁuvaieﬂtiahamé 15

iy 5 SRR bingd S Sy et (AT T 2L

H, ArH), 5.43 (dinder-a nifrogen atmospberewas| tmatgdmhseaxmh)air&de(so%
CJerr] CH er r] ) .didpérdidibin éfl, 0.98 'équmi&{té)l Gﬁﬁ& ’. %«Jsé;éﬁed fot1-18 h.
CH err] CH er, and 1..17-

CO err] CH er |5] cﬂf‘é@r Feach oggpmt@q(\ms (PPS“WJ(MWW[QM 1167. 64 ( C-O)
166. 77 (C=0), hexane/ethyl acetate. The ozg;mc phase was washed with water (5x),

199 50 145 13 1R obe ailBydriddibdy Sk ok Snd ForiEnupatpd
123.01, 119.41, Hre emdeqmosiuct wasqurified by calmuchromatography 120:1 to

2055, 9925, 7 Szf%o‘zﬁgﬁ:fﬁz el b erodity IS Vo5 1505

1210, 1195, 17(?lce 10 cmerr]; MBS (DCl) me 483 (MH), 451 (MH+
- CHerr]OH. 123 CT- 9092A For Met hyl

l(alstfoeﬁltAfil) ojyéﬁeﬁslr ;)O &Bngl € @ﬁ#?-%uorg&ﬁtgylptﬁngy-m-p yield =
amantyl)—3-pentyloxyphen 2,4-heptadienoate (16r): via procedure

B using pentyl iodide, scale = 0.59 mmol, yield = 58%; 1H NMR (300

25 MHz, CDCly) §7.51(d, ] = 8 Hz, 1 H, 4-ArH), 7.39-7.44 (m, 2 H, 4-ArH),
721(d,J=8Hz,1H, 4-ArH), 7.09(d, ] =8 Hz, 1 H, 7-ArH), 6.63 (d, ] = 8
Hz, 1 H, 7-ArH), 6.55-6.59 (m, 7-ArH and HC=CHCO»), 6.09(t,] =8 Hz, 1
H,C=CH),5.75(d, ] = 12 Hz, 1 H, HC=CHCO»), 3.89(t, ] = 6.5 Hz, 2 H,
OCH2), 3.21 (s, 3 H, CO,CH3), 2.66 (t, ] =8 Hz, 2 H, CH»Ar), 2.37(q, ] = 8

30 Hz, 2 H, ArCH2CHDj), 2.06-2.10 (m, 9 H, adamantyl), 1.76-1.90 (m, 8 H,
OCH,CH3 and 6 x adamantyl), 1.54 (quint, ] =7 Hz, 2 H, O(CH2),CHz ),
1.43 (quint, ] = 7 Hz, 2 H, O(CH2)3CH3), and 0.96 (t, ] = 7 Hz, 3 H,
O(CH2)4CH3); 13C NMR (75 MHz, CDCl3) § 166.71 (C=0), 158.13, 141.76,
139.45, 138.97, 138.72, 137.08, 136.06, 132.57, 130.34 (d, J2¢ = 32 Hz, 4-

35 ArC),128.55,126.38, 125.82 (d, J3.¢ = 4 Hz, 4-ArC), 123.75 (d, 3¢ = 4 Hz,
4-ArC), 120.63(d, J1¢ = 257 Hz, CF3), 119.92, 119.31, 112.07, 67.52 (OCH2),
51.10 (CO2CHy3), 40.64, 37.20, 36.73, 35.12, 31.02, 29.20, 29.16, 28.68, 2245,

"'O




959 [err]H NVR (300 Mz, CDCl[err]) [err] 8.03 (dt, J = 2,8

Hz, 1 H,
4-ANH), 7.875 (t, J=2H, 1H 4AH, 7.65 (dd, J =1, 15.5 Hz, 1 H,
CH=CHEO err]),7.51 (t, J =8 Hz, 1 H 4-ArH), 7.36 (dt, J = 2,8 Hz, 1 H,
4-ArH), 6.86 (d, J =1 H, 1H C=CH, 6.60-fp067 (m 2 H 2 x GTA0BRA 6. 28
(d, 2 Hz, 1 H 5-ArH), 5.32 (d, J=15 Hz, lH CH:Ccherr]) 3.91 (t, J
= 3 H,

J =
cof3 r5 ]Hz,[g”H]) ﬁ{'rﬂﬁ‘ %)%%géggs 65, pd 1128 g, (m 2
H, Ar OCH[ er r | CHMB(PCL) m/e 581 (w{tw%(mmmw( peH19)5,, 136 24- 1. 42

mz SCBCI [2€>r<rﬂ4[ ee(?ﬂrit?;l;g%ai’ (?agc_&c’)) 13(81124% C_%?&@H[H '7.46.) Fodrfd:" €& NWR (75

148. 72, 148. 23,1
136. 04, 134. 2§, 131. 31, 130. 69, 129. 46, 128. 95, 128. 05, 124.54, 118.53,113.91,

112. 59, 68. 91 (Ar OCH
51.49 15 (Cq(e;r 01[4 err ?@é@%&%%@'%%°#@kﬁ%ei? 4[ e;LL) 14. 00;
IR (film 2950, Br5dliflworgbenzylogy\phenyll-2 4-heptad1enoate (16s)

igig }232 igég ]1"35 13%‘8 il Rhsing 35 diftuorobenzyl bgon“dgfcaljf_c}zk gpip%&qgemo
cjerr]; MS (DCYV SW r4p]( 38 1 t hyl
E)ZEé (4|Z) 4133 momsmumwm,msq&m 4-ArH), 7.19(d, ] =8 Hz, 11-|I4- e,
I sdecyl ox en I = 0
[err]HyNNRy(IOSOOy Wrr er(rméﬁm%%%) 75\( , 7. 807
(t, J =2 H, 1I|=r9 iﬁ;(*d’6§9£dédﬂ§,émm&§%ﬁ6(m,51
(t,J = 8 Hz, 47-6‘[rﬁan&H@_€=dH€0§ 6.08.(8 J&27.5 HZ 1 HL-cucthn é&lzl H,

C= 25 6 59
S5 (d, J =15 I'iﬁ'%‘il( %ﬁé@qﬁe@ ﬁ{s z@‘)fj%fi(sé?@cﬁgﬁﬁ &
qur oc?[ca{r]ls])&smz(.arf{xgm%?ms gagsm,g’HmmeHz?mzwl(?%9H

err err ) ( a 5
H  5- Ar OCH »qnd g’sf“fl i‘ﬁﬁf‘g %fiﬁi 531
143 (m z%ehr]ﬁgm@ wsssa(mmmz@lga.qm@mﬁéwﬁgzi ;1@1 69[,err]C
NVR (75 30 MHz,g 3864/ 13859/1371

149, 74 149. 64, 148. 21" 13 40 2088 1573, 46,
- 128. 95, 128. 02, 138 é gfézs%““ﬁé%éﬁjli&ﬁ gé“@]f‘%*#bi%}@% 10594%8
(ArOCH2), 52022 maﬂsm,ﬂmiﬁ(dﬁﬂeﬁaﬁﬂi,éﬂiﬂuorobenzyl), 102.99 (t, Fcf—f -
31. 92, 31. 89, 29. 7 IR (fi
2950, 2920, 2870. %gﬁ% @?@) 31, ﬁ‘z‘géﬂé’ W.égars, | R
1435 1310, 1280, P6#F, 3598, a‘banﬂlz?@lliﬁdﬁhk@dmwo 1520(Q9), 1600, 1325,
cnferr]; M5 (DCl1168] F1203 and 070 cnfO3MSMDCI) Wifels87 (MH), 636-4+), 635 (M-
CT-9092A H)*, 605 (M-OCH3)*, 135 (C1oH15*). Anal. Calcd for CagHayOsFs: C

25 71.69; H, 5.86. Found: C,71.53; H, 5.82.

For Methyl (2Z),(4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-
adamanfyl)-3-(4-methoxybenzyloxy)phenyl]-2,4-heptadienoate (16¢):
via procedure A using 4-methoxybenzyl chloride, scale = 0.65 mmol,

30 yield = 84%; 1H NMR (300 MHz, CDCl3) §7.52(d, ] =8 Hz, 1 H, 4-ArH),
7.38-7.45(m, 4H,2 x 4-ArH and 2 x HArCH»),7.21(d, J=75Hz,1 H, 4-
ArH), 7.11 (d, =8 Hz, 1 H, 7-ArH), 6.93 (d, ] = 9 Hz, 2 H, HArCH3), 6.65-
6.69 (m, 2 H, 2 x 7-ArH), 6.56 (d, ] = 12 Hz, 1 H, HC=CHCO,), 6.09 (t, | =7

_ Hz, 1 H, C=CH), 5.67 (d, ] = 12 Hz, 1 H, HC=CHCO3), 4.94 (s, 2 H, OCH>),

35 3.83(s,3H, ArOCH3), 3.20 (s, 3 H, CO;CH3), 2.67 (t, ] =8 Hz, 2 H,

CH3Ar), 2.38 (q, ] = 8 Hz, 2 H, ArCH,CHp»), 2.09 (s, 6 H, adamantyl), 2.01
(s, 3 H, adamantyl), and 1.60 (s, 6 H, adamantyl).



For Ethyl (2E), (4Z2)-4-(3-carboet hoxyphenyl)-7-(5,6,7,8-tetrahydro-
5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoate (17e): scale = 0.98
mol , "yield = 82% prepared as described in the general procedure except
that sodi um et hoxide (21 W% in ethanol) wasigsed in place of ¢r-9g9zaum
met hoxide. [err]H NVR (300 MHz, CDCl[err]) [err] 7.99 (d, J=8 Hz, 1 H,
4-ArH), 7.77 (s, 1 H 4-ArH), 7.51 (d, J =16 Hz, 1 H CH=CHCJerr]), 7.38
(t, J =8 Hz, 1 H 4. AH), 7 17 ( J=8H, 1 H 4:-AH, 697 (m 2 H,
7-ArH), 6.81 (d, J =FerMethyl hzhalkﬁyﬁ&@dzﬁlzprmeﬁwlphsn;g%l%- - C=CH), 5.28
g:ccii J= ]1?:H I[-lz ]1 Hdaﬁﬁr@ﬁq-béﬂ?lox en 0]G|2,4-‘Hép5:l?dieﬂo&ﬂe (16u): via procedure

err err i = - e :
CJerr]CH err] g’%’rﬂ}%bez&é%%( x,g\ijd__s;al 7, 0'55 H}mﬂp@ﬁflgﬁ ?3%’2."%???99“/ Hz, 2
H,~ Ar CH err] BH & stale =10.68 mmol, gield <79%r THINMR (300 MHZ CDEI3) 87.30-Hz, 3 H,

O err] CH err] Chilsx ()8 HR5% HAC -&%ém&i?gézf’ d, [, ﬁ”?— ),
ol or G o) G T R b o G s bt Al g 00
igg gg igé ié iiﬁgﬁﬂﬂ@%ﬁ%@@gg??xe;%%m 895475 22Hz)8 B85, 15
) , . , : ) ) 6 -

CH 7220315, %E% ) 15 Q%‘ B 28643852, 35
(S el ot 3br) @[&Eﬁ),zaﬁdq,ﬂﬁgm,@@mm@w.pmmumg;n (riim
2960, 2930, 1720 GHafdantyl) and 89 (4, 4P, ad£Bantyd); AP1EHIm) 2905 1%0( DC e
489 (MH4) . 443 ﬁééﬁ‘i' e dure §
Synt gesi)s of 18Q¥=§§;{§H§1% ﬁé‘i&f&%&p’ gd ne{}?é\ﬂgkﬁﬁbw gOdioler
hydr oxi de sol ut ingfa 601 (MH), 600L(NDF), 599 (MBEE)EG09t(M-CHPh)+,135(C gH1 50 e

reaction mxture was then allowed to cool to roomtenperature and 25 10%
hydrochl oric_acid solution was added until the solution reached pH 1. The

resul ting cil®udy ni xFor Methyl B&)4&)-4A3ririfluoremethylpbenyl)F-416-( 2
. ond . . : r ‘
By ous magnecCSuRizD F (RS bitooiRcmony plistyll2 PheptidihoiUen):
evapor at ed f r omPHERHE ev‘??rﬁfﬁ‘{“r%ﬁﬁ‘s‘aﬁé% Qagetite, #"\Falﬁ . For
E 2 tE) ( 4tz¥] - I4- (2 3- mnbmylgel%ﬂ)ﬁilz 3H NIMR 1360 Miz,:CHAl) 3.5 @, =8 Hz, 1 I-EI),O |
et rame -2-n SRR : = mol |
Vel d s Thos np ARG £t a@'@%@%‘?ﬂ%ﬁ@qﬁ 678300
232 nm ([ er 8 =Hz 1H§p4-ArD), RiR(d.Joo8 Hiz: 1 FoiF-ArH), 6168 @ldg] 68, 2Hz, LH2, 8 Hz,
éHl;,CH4- ArH), 7. 5774A£H)- &}57?95% 12 Hiz, 14f=1,Ai‘1tb=c:1—i’c:c"5})Zl %511 éfdz’:,]églﬁz 1y- 04
Cerr]), A,%,g.b(t,hfﬁz, Ill-ﬁcéflﬂ%(é;h 12; ;li{ﬁéﬂcéz), S
: 4.43 (s,2 H, OCH), 3.20 (s, 3 H, OCH3), 2.63 (t, ] = 7 Hz, 2 H, ArCH)), 2.35
(q, ] =7 Hz, 2 H, ArCH2CH?3), 2.06-2.11 (m, 9 H, adamantyl), 1.72-1.82 (m,
25 6 H, adamantyl), and 1.48 (s, 9 H, t-butyl).

Example 16: General Procedure for Synthesis of 17 .

A solution of aldehyde 9 (1 equivalent) in anhydrous toluene

30 (0.1 M) at room temperature under argon was treated sequentially with
methyl diethylphosphonoacetate (1.5 equivalents) and sodium
methoxide (25 wt% in methanol, 1.4 equivalents). The reaction
mixture was stirred at room temperature for 12-16 h, and then treated
with additional sodium methoxide (25 wt% in methanol, 1

35 equivalent). The mixture was stirred for 0.5 h and then partitioned
between diethyl ether and saturated ammonium chloride solution.

- The organic layer was washed with saturated sodium chloride



125 - - CT-9092A ArH), 7.15 (d, J =8 Hz, 1 H, 5-ArH), 7.03 (s,
1 H CCH, 6.87 (dd, J = 2,8 Hz, 1 H 5-ArH), 6.81 (d, J =2 Hz, 1 H,
5-ArH), 5.28 (d,J = 16 Hz, 1 H CH=CHCJ err]), 1.54-1.60 (m 4 H,
CHerr]CHerr]), 1.18 (s, 6 H 2 x CHerr]),j2and 0.98 (s, 6 HCT9892A
CHerr]); 13C NWR (75 MHz, CD[err]OD) [err] 170.47 (CO, 169.37 5 (C=0),

151:21,147.03, 1 o sulfatd Niltered3 and
5 et SR b Y

1590, 1450, 141Qi1ich /crid phiiace Biicr willbshQhy! aietatdh Hekis) give (M -

OH). Anal. cCal o
10 Found: C, ;gh%gesxpg% %%uétg(r);]_qe”] 25 Herr]O C, 76.34; 7.02.

(2E),(4Z)-4-53 Car boxyphenyl ) - 5- (5 6,7,8-tetrahydro-5,5, 8, 8-

tetrarreth I th

T o U@gaxr? m Zﬁdlc i- xﬁ@méxyéﬁéayn-ggg"aew[l 60 mr_m'15
27,500), 284 nmtetF@hyqroéé@MamF@Mlj BP%?SE fly i err]
7.86 (br t, J =g@3lbl% 0.81 thmol,Afield = 75%) UN (s (OHsdHrBzﬁnm (&r-36,800),

e, éaé@k#%ﬁ%%%%eﬁ b2 B8 1 o

12 H, 4 x Cmperrﬂ,)c-A@-szWNL\/fé@m,l\lﬁ 4D, 2pENd) )= msiz,zgu C=0, 166.91

(C=O, 148.78,1 ), 259 (0 BBz HL 2 /ArkH), 736 Al J=2,8Hz, 1 H, 4

133. 88, 132. 07, 1 174557 52 12!

129. 88, 129. 75, 12‘3!@5792t§d,7b=Qm.deﬁlgmfﬁé?@!ﬁréﬁﬁfﬁm%%’Z(&I%%@zl
34.22, and 32. 1§ Hl B&Fﬂrbﬁ.{@@ F<4908 Hep 1 H6LArH), 1580 (d)).8,18344), 17H20, 2860,

1085 (G0 1o e aicG e g%gg?@,egf&tﬁ Scppicaif) 151 solt, b ™ ©
C err] H err 164, GIACHCHN 1. I7(S781'ﬂ2xgﬂsl‘>an60%(sn6|H 2 x CHay ACINMR 93, For

(2E), (42)-4- (3 M,

acit (158 scalls MELABOLYS terieh (O REFT w’““agﬁg‘“‘*” o Clerr]
= 28,500), 230 rir$9(6[9e137188:1§%?301:%4~05[é$2~%1 ‘igz 8%[’244]

[err] 8.09 (dt, 1$7732126%3,419.11,52.20 (E0ICH3) 53552(C0§CH3)23H29 3&.22,3393;!—0

(o % 2 5 1o Abang B [ ko ey ks g, o
?:Léb:i)cq Sr ?%o( d 1230-1255Ht2051 1190,5120,3)120,&:9%%9, and-98%crret; MS (DCT
2 H ArOCH err] ) N{ﬁ%’?IEU\?KH ‘gs) A; OCH% Z;H )CH[ §r§]7) ,(t 1. éo- 1?52 |(_|fn
2 H ArOCH err] CH[err]) 1.27-1.46 (m 8 H 4 x CHerr]), and 0.84-0.98 (m
6 H 2 x CHerr]); [eFdriMethyR (BERADYA-(ElrborrietR)xyiphenyl)-5-(5,6,7,8-
tetrahydro-5,5,8 8-tetramethyl-2-anthracenyl)-2 4-pentadienoate (17b):
25  scale = 1.80 mmol, yield = 99%; 1H NMR (300 MHz, CDCl3) 3 8.08 (dt,
=2,8 Hz, 1 H, 4-ArH), 7.88 (t, ] =2 Hz, 1 H, 4-ArH), 7.72 (d, ] = 15 Hz, 1
H, CH=CHCO?), 7.53 (d, ] = 12 Hz, 2 H, ArH), 7.45-7.51 (m, 2 H, ArH),
7.32-7.37 (m, 2 H, ArH), 7.01 (s, 1 H, C=CH), 6.67(dd, ] =2,9Hz, 1 H,
ArH), 5.43 (d, ] = 15 Hz, 1 H, CH=CHCO), 3.89 (s, 2 H, CO2CH3), 3.72 (s,
30 3H, CO,CHj3),1.71 (s, 4 H, CH2CH?), and 1.17-1.23 (m, 15 H, 4 x CH3
and CO,CH2CH3); 13C NMR (75 MHz, CDC13) 3 167.64 (C=0), 166.77
(C=0), 149.50, 145.74, 144.99, 142.30, 139.97, 138.77, 137.86, 137.49, 134.28,
133.62, 132.13, 131.35, 131.12, 130.62, 129.37, 129.19, 126.91, 125.44, 124.66,
123.01, 119.41, 52.25 (CO2CH3), 51.60 (CO2CH3), 34.96, 34.67, 32.44 (4 x
35 CH3), and 29.73; IR (film) 2955, 2925, 2860, 1720 (C=0), 1615, 1595, 1460,
1435, 1365, 1305, 1295, 1265, 1210, 1195, 1170, 1120, and 1110 cm™1; MS
(DCI) m/e 483 (MH*), 451 (MH* - CH30H).



170.50 (C=0, 169.00 (C=O, 151.33, 151.12, 149.50, 140.68,139.52, 137. 65,
126 CT-9092A 135. 39, 132. 01, 130. 84, 130. 28, 129. 69, 126. 35,
119. 86, 115. 07, 114. 06, 70.02 (ArCCH2), 69.60 (ArCCH2),

29. 99, 29. 78, 29. 37, 29. 19, 23. 48, 23. 41, and 14. gg IR (film Zoowg%br,
Cderr]H, 1695 (C—O) 1680 (C=0, 1615 1581 1510, 1465, 1430, :
1270, 1240, 1210, and 1140 cni err] S (DCI) me 467 5 (M), 449 (M- -
OH). Anal. Calcd. for err] H err]Jerr]: C 72.08;, H 7.34. Found: C,
72.84: H 7.84. For For ethyl ZE),( Z)-4—(3-carbomethoxyphenyl)-5-(3 4-

(2E), (42)-4- (3- By eayrﬁzgsfémbafeqssw@f kil Lo % b 2101 ©
EEREC RS Fein i WA AR o i g TRt

MHz, CDd [er8]) (f¢=r2 Ha, 1H,ddArH), 7.68,(ddJz= 1,155 He; NHICH=CHCQ4), A5 Hz, 1

" A4 ArH)42 (d? @ME%%&W% r§ rg%ie’zﬁ iwade-&inlé{%l 6. 68
(m 2 H, 5-- Ar HF @ewssmmzﬂ.gmsmm ds]3=12(-b,

SZ":C'Z"CE e,rAr]O)CH ;19]‘— =15HZ IH@-@% ZH?MH ) Q886g 5
2 H A ,OCH{err][ ?g’zéil[@ g"ué??n(fiséﬂr% ﬂ'ﬁ#rﬁl £ 0. ng

(m 6 H 2 20CH1#0-1.79 (m| 2 H,] AAOCHCHy), MM-IS!X&\[EH]A)I‘Q@‘IQQZH&)ZZ& (CO,

15135, 130 60 1‘2‘%22(%%@ 2R, 38 b8 (a6 B2 xGHad BENMB(TS oy

68. 44 ( Ar OCH[ er Mz &3&675&5@@81@35%@-@,@@%19&2@5139@8. 13794, 22. 68,
and 14.12; IR (leiSUl ﬁi@i 351081, 180.69. 96! 128.95, 198,065,202 54 L F¥5 @T@l

1615, 1585, 1510, 1
(DCl) me 607 (ng @% W%&?éﬁ%déﬂgb%g@f:ﬁm er re]r Ir-l][ err] G6:
C, 75.21; H158. QQQEH;);ESZS,ZSS%RE 10,127 .9522.407 22 847 and 14.00; IR (film) 2950,

2E), (4Z2) - 4- 3 t
Eet 3 aEret gryl ( r{zgg@%)' 15"‘?5%*8?1 1%55 zllcgrygf @@qggﬁ ﬁBP 1395 nmol ,
yield = 39% [erl }(H IIQFC& OIZGOZIZIQNE@Dd}m 1140, 21 697&'(.501@ 98§, H,

7.90 a. - A 7.44 2
CHIIg(r)r] lC_:ID-I:CI-ICCI e“?‘?] %n?ﬁ Iﬁﬁé‘jd?"i’%“?ﬁmﬁnz%% 4-Ar ,rgr)% (m (ZmH,

7- ArH), 6.76 (d, J=8 Hz, 1 H, 7-ArH), 6.36 (t, J=8 Hz, 1 H, C=CH), 5.05
(d, J =16 H20 1 H, CHoEN&hyt (2E),(42)-813{carbcinethoRyphérer)-5)(3,42. 15 (m 2 H,

bisdecyloxyphenyl)-2,4-pentadienoate (17d): scale = 0.32 mmol, yield =
75%; TH NMR (300 MHz, CDCl3) 3 8.04 (dt, ] =2, 8 Hz, 1 H, 4-ArH), 7.87
(t,]=2Hz,1H,4-ArH), 7.65 (d,] = 15Hz, 1 H, CH=CHCO3),7.51 (t,] =8
Hz, 1H, 4-ArH), 7.36 (dt, ] = 2, 8 Hz, 1 H, 4-ArH), 6.86 (s, 1 H, C=CH),

25 6.59-6.66 (m,2 H, 2 x 5-ArH), 6.28 (d, ] =2 Hz,1 H, 5-ArH), 532 (d, ] = 15
Hz, 1 H, CH=CHCO), 3.90(t, ] = 6.5 Hz, 2 H, 5-ArOCH3), 3.88 (s, 3 H,
CO2CH3), 3.70 (s, 3 H, CO2CH3), 3.40 (t, ] = 6.5 Hz, 2 H, 5-ArOCHp), 1.73
(quintet, 2 H, 5-ArOCH2CH3), 1.50-1.65 (m, 2 H, 5-ArOCH,CH>), 1.18-
1.43 (m, 28 H, 14 x CHj), and 0.83-0.89 (m, 6 H, 2 x CH3 ); 13C NMR (75

30 MHz, CDCl3) 3 167.67 (C=0), 166.57 (C=0), 149.74, 149.64, 148.21, 139.40,

- 137.94, 136.02, 134.21, 131.30, 130.69, 129.46, 128.95, 128.02, 124.49, 118.51,
113.91, 112.57, 68.91 (ArOCHp3), 68.44 (ArOCHpy), 52.22 (CO.CH3), 51.50
(CO2CH3), 31.92, 31.89, 29.58, 29.33, 29.06, 28.92, 25.92, 25.79, 22.68, and
14.12; IR (film) 2950, 2920, 2870, 2850, 1720 (C=0), 1615, 1585, 1515, 1470,

35 1435, 1310, 1280, 1245, 1210, 1195, 1170, 1145, 1120, 1090, 1020, 980, and
740 cm-1; MS (DCI) mfe 635 (MH?*), 603 (M* - OCHa).



ArCH err]CHerr]), 1.57 (s, 4 H, CHerr]CHerr]), 1.17 (s, 6 H 2 x
CHerr]), and 1.13 (s, 6 H 2 x CHerr]); [err]C NWR (75 MHz, DMSO-d[err])
[12r2r]2_'167.36 (CO, 167.34 (CO, 35 147.60, 143.97,

4,141.82,138.91, 137. 67, 136.39, 133. 32, §34. 03, 129. 60, 128 8rlgodd8. 42,
126. 14, 125.58, 119.21, 34.65, 34.33, 33.72, 33.55, 31.64, and 31.59; IR

(KB 22003500 (b1 . pOCERy 4?%}(4%%%%%??0%?@%%%@3%%%%f)l
415 (M OH) +, 3s;s,s,s«tmmwwea-naphm[a&enym,érhqpq@cnyaze @7e)pcale FO C,
77.12; H 7. 499 Lkﬂﬁ\ol 7 -@Q%"ge?aﬂé’daﬁd@@iﬁéh%]tﬁe geaggil Probédgedur e

for Synt hesis o f I
Lo ot 16"y exont Sk oo sihorie (2] 0% 18 elranad i e )19@35%{" Ay
Wltﬂ 10OI m(atgyl saﬂmﬁﬂmosm@odwmm(aoqmzmndwmgd Jrei8 Fhajilkh :
met hoxi de
stirred at roo%%}ﬁ)ratu e %Fg@%Y&f-nifkltht r'eat eg % §§ naI
S;)dl umdrr?t hO)C()I geg hﬁ%‘i—hﬂﬁt%%@ 16-1-13 HQUL%I%M 61ﬂ7e(nin
stirred for 6813ad 'sqqz,nmtmxme 21, ] stmqmﬂcemw 5esruarl 216
sat ur at ed T
saturated sodi Eﬁr;‘mé@#i@@v%a? (C%/ Qﬁr@éﬁ‘gﬁ?ﬁﬁﬁ@“ﬁ%&ﬁ@g« (i sul fate,
B'e} t(ezlgql;L ?2?. gfbm;erHIGOQGHzEHaI),fz .63¢t) Jon7 bz, 2H,LAYCH), 228 =Blz,@n silica
; u %

in 20 hexanes) ve (i’gilérsé rdgﬂ%‘i&ﬁgblgk/g{’za@mt@ﬁ/ ethyl acetate
EZtE) g} 4§) 45(§_ ﬂﬁg);pnﬁﬂ ;ﬂmyl ,Q;:“ﬁlgsangOzCHZCHS), 13c
et rahydr o- 34 (CLOp148/02 DL L, ( 19a) :
scale = 0.49
025 3-8 %qsﬁ%%ﬁ%é?ﬁ“ﬁsﬁ”?%s&??#ﬁéi% 7741
S, tA i{) = 2 535 6131%59 H&QS,HS?E} 1019.24,161t49 (COxCH]2CH3)160.22(CO2 , 1 H.

r
(0L gy, roie g s athsle i, 5@%*&#?6731%?@@9@3%5‘3@% 5 65 (s
3 H, cq er r] CH d&rqs)(CCh@izq&Ia) film) 2960,2930, A726(GQ), 16 1280y = g

Hz, H, Ar CH erbk -16 +1 24
6 H, 2 X CH[err]l) @'}r{?ii%d ,EMSWPGD %%%+%;(%%%CHQ (s

20 Example 17; ral Procedure for Synthesis of

A mixture of ester 17 in methanol/tetrahydrofuran/2N sodium
'hydroxide solution (1:1:1, 0.1 M) was heated at reflux for 1-4 h. The
reaction mixture was then allowed to cool to room temperature and
25 10% hydrochloric acid solution was added until the solution reached
pH 1. The resulting cloudy mixture was extracted with methylene
chloride (2 portions), and the organic phase was washed with brine,
dried over anhydrous magnesium sulfate, filtered, and concentrated.
The residue was evaporated from pentane (3 portions) and then dried
30 in vacuo. |

For (2E),(4Z)-4-(3-Carboxyphenyl)-5-(5,6,7 8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2 4-pentadienoic acid (18a): scale = 0.50
mmol, yield = 75%; mp 279-282 °C; UVmax (CH30H) 324 nm (e =

35  34,400), 232 nm (e = 19,100); 1TH NMR (300 MHz, CD30D) 8 8.08 (dt, ] =2,
8Hz,1H,4-ArH),7.84(t,]=2Hz,1H,4-ArH),7.71(d,]=16 Hz,1 H,
CH=CHCO»), 7.62 (t, ] =8 Hz, 1 H, 4-ArH), 741(dt,J=2,8Hz,1H,4-



(75 MHz, CDCl[err]) [err] 167.55 (C=0), 147.98,144.79,142.73,139.12, 137. 49,
137. 20, 132. 63, 128. 97, 126. 56, 126. 48, 125.86 (g, J[err]c,f = 4 Hz, 4-ArO),

125. 67, 124.37 (q, J[err]c,f =4 Hz, 4-ArC), 118.81,51.54 (CJerr]CHerr]),
35.10, 35. 06, 34. 13, 33.95,31.87,31.83, and 312%9; IR (film CT-9092A

2960, 2926, 2860, 1720 (C=0, 1625, 35 1435, 1325, 1310, 1295, 1270,

éggoé%iOF 11'%/2Arﬂ@7ﬂ15 ”%g%g?é)ﬁzcgi-elsrAsHWoBf@Eantedi)}esma _2dd28

or ro-

5.5 8 8-tetrane 1H5 ﬁa‘fjeé?‘y 2 PR B 5286, f@igiﬁg L% g5

mol , yield = 8GH=CHEOLM 1N4RL.60 (0, 4H; CHICH o118 s, 63 x gnt 0.98= 16

Hz, 1 H CH=CH G'Hb)x }6365% Mﬁzédj?lﬂﬁ(@ﬂ@—@f ?6@?“‘1 6 H 4
4-ArH 5 d = 16

R R LSS 180 130155 14557, 13004, 35586. 139 35 6 e, 2

H ArCHerr]), £3189,(180.78, Bo&aHug&; 129.00 A47568; 120‘119;65]9)1, 3511548487 s, 4 H

oo ke ) a8 sy TR i S0 o oy 5574 g hascicft (o1 1):

142. 61, 142. 29, 1861515901450, 1430, Y280, and 1225 m]ml MS (BClm/ed0S MHH,26. 50, 10

125. 78, ‘118. 56, 4. J
(CCIerr]CH[err] 1 0,34 043150, 3185 and 31. 66: IR
ol B e Sl gl P ST
fil 2960129289

(16|25m1510 1460, 1435, 1305, 1270 1225 1190, 1170, 845, and 825 cnferr]; M5 (DQ)

(28 “Caz Va L5 11 wor B @REZNE S arboxyphenylls (5,67 8-tetrahydro-5,5,8.6-

5, 5I 8, 8- tleéI r aneteqameﬂwkﬁmmhrmyyb)%pemmﬂmnﬁgfqﬁ @sbkgsip;e sdf0c = 1.09
mol , yield = Safoll LWB% (el= 36,700} 994 nmle £z, 1 H,
crcreter iy b0 ;@n&ﬂq 3250005 e d@%@imséiﬁzs%sﬂ&brqf
ioArﬁ)rH)e ?56%t @ Hiz)1L F 2- A 7604778 (o P x ArHOnd GH-CHCOS 712- 1 H,
G ertT) 3Ry 215?@%1:%%3%@#%?%%

ArCH err]), 2. 26H=CHGOR)+ 167 (3, ﬂ.m&rlzsﬁ:ﬁxﬂHB).

CH err] CH err]) NMR4%5 MHzSDM Lsilrkm‘y ¢ r1¢691 Z@d%m%ﬂ

Cert ) 580 SN 503 e 2 P 0 b sl 7, 151 S 0@411‘338231‘1‘39780

E g J~[][ er i’] Cf f =929:88, 129460)28. 9362&90 1125.08%, mlsmm 100.14,133.413 34.34, 51. 49
errjc,f = ’
oo e orr] %&2%:}5@323@ i (ﬁﬁg&&éﬁo%ﬁ i), 3016, 2068, 29%0,385;
1685 (C=0), 1610, 1575, 1450, 1410, 1365, 1295, and 1215 cm™1; MS (DCD)
mjfe 455 (MH*) and 411 (MH* - CO2H); Anal. Calcd for
25  CagHa0040.6H20: C,77.42; H,6.76. Found: C,77.37; H, 6.93.

For (2E),(4Z)-4-(3-Carboxyphenyl)-5-(3,4-bispentyloxyphenyl)-2 4-
- pentadienoic acid (18c): scale = 0.16 mmol, yield = 95%; UVmax
(CH30H) 346 nmn (e = 28,500), 230 nm (e = 18,400); 1H NMR (300 MHz,
30 CD3OD)d8.09(dt, J=2,8Hz 1H,4-ArH), 786 (t,] =2 Hz, 1 H, 4-ArH),
7.70 (d, ] = 15.5 Hz, CH=CHCOy),7.63 (t, ] =8 Hz, 1 H, 4-ArH), 742 (dt, | =
2,8 Hz, 1 H, 4-ArH), 6.99 (s, 1 H, C=CH), 6.73-6.80 (m, 2 H, 5-ArH) 6.30
(d,]=2Hz,1H,5-ArH), 5.26 (d, ] =15 Hz, 1 H, CH=CHCO»), 392 (t, ] =
6.5 Hz, 2 H, ArOCH)y), 3.37 (t, ] = 6.5 Hz, 2 H, ArOCH3), 1.68-1.77 (m, 2 H,
35 ArOCH,CHj), 1.50-1.56 (m, 2 H, ArOCH;CHy), 1.27-1.46 (m, 8 H, 4 x
CH?y), and 0.84-0.98 (m, 6 H, 2 x CH3 ); 13C NMR (75 MHz, CD30D) &
170.50 (C=0), 169.00 (C=0), 151.33, 151.12, 149.50, 140.68, 139.52, 137.65,



33:95,31.84, and 31.68; IR (film 2960, 2925, 2860, 1720 (C=0), 1625, 1610,

1580, 1435, 1305, 1265, 1190, and 1170 cnferr]; Ms (DCl) me 421 (M#). 30

For Methyl (2E), (42)-4-phenyl-7-(5,6,7,8-tetrahydro-5,5,8, 8-

t et ranet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoatl26(19d): scal e = CT68092MI ,

yield = 91% [err]H NWR (300 MHz, CDCl[err]) [err] 7.48 (d, J = 15 Hz, 1 H,

| g:HS?E:gJ[ e 5 r] ),2 13539,713201( 180.8%, EBO.Z%AIZ?%B, 126135, (19.86,135.02, 11h.ddé7ﬁ.o§r H?] .35
2.8 Hz, 1 H 7- *ﬁ%é-ﬁ@?é@*ﬁz?&ﬁ&?%ﬁ%ﬁggﬁ?ﬁ%?,}gjigﬁ&‘z, 1 H,

rH,
- CH=CHOO err]), 34-89 IRS(film) 200GEB406r (bt CEDgHT), 11595 (CHD), (1680 0S80)71613, 1380,

ArCH err]), 2. 275{¢)1465 11%8, 1315, 1270, 1240, 12 WWD@I I#Me4 7
Ar CH CH .64 4%4, &tué 1.9 % ,3
Clr—l[ e£ re]r ;] a[ rr1l ﬁ%s“%(&ﬁi'%ﬁ) dlﬂ’éf??lf‘,ri-r skl % @%évli“ﬂ@f@ [ er ?(] ).

[err] 167.87 (CE6Und1€S72%41H4788. 142. 51, 141. 87,
140. 53, 137. 83, 136. 32, 129. 11, 128. 34, 127.32, 126. 46, 125. 74, 118. 51, 51. 40

(CORCH3), 35.15, 35. 10, 34. 13, 33. 93,31.90, 5 31.85, and 31.59; IR (film
2960, 2925, 2860, 1720 FOr-QE),4Zr¢-(3-Catbadpheny)Ss(3,4-bisdecylagppheriydp2,41 170,

10522 02 B e o P ol S

hdamnt vl ) -0 ﬁem&iﬁ%ﬂ;ﬁﬁggﬁﬁ On %2{‘%’%@)? 15.200) 15 MR G

34/i_ %Sl) = gl‘?o Egmw_mwmlmlmm;éH,Al[-ArH),mﬁti,}(ﬁzpz,q B, &2, Hl H,
ArH) . 7.14 (s%“fﬁﬂn;?,}ﬁf*ﬂ?ﬁ;?Sf??oﬁfffﬁ@zi?kﬁ}?}fﬁ@kﬁﬁﬁﬁé%# d, J =

4-
2 Hz, 1 H, 7- AdY]=@ 8Hz,dd], 4ArID, 6.92 (s; 1 H, C+CH),/4.61-6.68 (M2, 5-) = 8 Hz,
1 H,

7-ArH), 6-&1-1-13%36},&%?#1 ,s\sﬁﬁgﬁg(ﬁﬂ?xg@gzﬂl i‘i&d@{fo})ﬁ
Sreord e g 228l = m«éﬁ%& 345 6= 65k, mﬁ%&ﬂﬂ, )
ArCH err] CH err %?zin&tpzmmmcagﬁmuw (m72 8, ArOCKHeCHS), 1.20r1la5eNnt y ) ;

S 1 e i) M L A P,

142.85,139.13, 1
20 ArQ), 128.9¢DCg) 8372.36(C=0) 131.44(C=0), 14892 148:25-137.91, 138.68,135,00124. 32
egd ), 51.52

(d, JJlerr]c,f =191.55 130:60! {39.621 187.80 124 Y6 518700, 914.06)198! :
ERHl Tl koot & e odlyen (g LITAE I
(M), 255, 13525.79,22.68, and 14.12; IR (film) 2300-3600 (br, CO,H), 2925, 2855, 1685

(C=0), 1615, 1585, 1510, 1470, 1450, 1415, 1310, 1270, 1240, 1205, and 1140

em-1; MS (DCI) mfe 607 (MH*), 589 (M* - OCHj). Anal. Calcd. for

CagHs5406: C, 75.21; H, 8.97. Found: C, 75.30; H, 8.96.

25
For (2E),(4Z)-4-(3-Carboxyphenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid (18e): scale = 0.53
mmol, yield = 39%; 1H NMR (300 MHz, DMSO-46) § 12.63 (br s, 2 H,
- CO2H),790(d, ] =7 Hz, 1 H, 4-ArH), 7.57 (s, 1 H, 4-ArH), 744 (m, 2 H,
30 CH=CHCO;and 4-ArH),7.13(d,] =8 Hz, 1 H, 4-ArH), 6.96 (m, 2 H, 7-

- ArH),6.76(d, ] =8Hz, 1H, 7-ArH), 6.36 (t, ] =8 Hz, 1 H, C=CH), 5.05(d, |
=16 Hz, 1 H, CH=CHCO3), 2.57 (m, 2 H, ArCHj), 2.15 (m, 2 H,
ArCH,>CHb), 1.57 (s, 4 H, CH2CH3), 1.17 (s, 6 H, 2 x CH3), and 1.13 (s, 6 H,
2 x CH3); 13C NMR (75 MHz, DMSO-d6) § 167.36 (C=0), 167.34 (C=0),

35 147.60, 143.97, 142.24, 141.82, 138.91, 137.67, 136.39, 133.32, 131.03, 129.60,
128.84, 128.42, 126.14, 125.58, 119.21, 34.65, 34.33, 33.72, 33.55, 31.64, and
31.59; IR (KBr) 2400-3600 (br, COH), 2960, 2930, 1690 (C=0), 1620, 1450,



(Clerr]Herr]+);

6. 72. Found: C,

25 73.58; H 6.70. For Methyl

(2E), (42)-4-(3-trifluoronethyl phenyl)-7-[4-(1-

adamant yl ) - 3- net hoxyphenyl | - 2, 4- hept adi enoat®>(19f): scale = Q:-Iﬂ,_goml ,

yield = 66% 1H NVR (300 MHz, CDCl[err]) [err] 7.55 (d, J =8 H,

4-ArH), 7.49 (d
4-AH), 7.24 (s

Y1370, 3t 1386 o1t} M?W £if (Muﬁﬁﬂ(y-giw o

Hz, 1 H 7- ArHOH¥, 887 Aval. s:ﬂqdzfomgzslﬂszm ¥y 0 HRHO: €, F0.120H, 7.49. 1 Hz,

7-ArH), 6.21 (t
CH=CHCJ err]),
2.64 (t, J =7

Fodnd: %:*%761}1117 , 5.24 (d, J =16 Hz, 1 H,

Anal. Calcd for CJerr]lHerr]err]Ferr]: C 73.26; H,

30

J =
1H

3.73 (s 3°H ArOCH[err]) 3.69 (s, 3 H, CCIerr]CH[err]),

Hz, 2 H ArCHerr]), 2.26 (q, J= 35 7 Hz, 2 H,

ArCH err]CH®rr]), 2.05 (s, 9 H, adarrantyl) and 1.74 (s, 6 H adamantyl);
b LO L D : 15 SF 14

13C NWVR (75 M
142. 48, 139. 23,1
130

4-ArC), 124.35
(ArOCH3), 51.54
(film 2905, 285
(DCl) me 526
Cal cd for C32H3
19: General Pro

heated at refl uxwﬂpradamoﬁhj

to roomterrperature n h drochl orig, ac, | op . was added til
sol uti on reache§9% ?ﬂg %M M@#ﬂ#@‘%@% ed wth

met hyl ene cbSor
brine, dried ov
The residue was
vacuo. 20 For (

20

25

30

35

, 147. 90,

Eybiple 3o Corch

¥t =32 Hz, 4-ArQ),

CT- 9092A 128 97 126 42 1258 (d J[err]c f = 4 Hz,
(d, Juesémﬁohaféldbﬁ 1% ux\éaz&b maﬁ aiiodsléolﬁane 54 84
ypder

d.
.TR5 Y Foom temperature updes arspn wes Sreatid sequirntialy Wit | s
( kethyl di)&hylpmphenoéc)etateal .5 ddifivalenes) rdﬂc[ eusdihh't Anal .

Bl 5y n gl 4 i Ty o,

net hanol / t et r ahyixbinerwas stirredcatureony temperatureor 1246 h, and thenotreateyl was

bdeWeéh diethiyb ether andjsatlueatedmnmnﬁmsd\lmﬂevmwdnw th

sbABuMCRethAEdE (28 Wik Hbméthanolah! owed to cool

t he

: d.
?‘é‘v?‘%?‘é{cqﬁ??#’%%@%iﬁﬂa@h’%%& e i, Rl ToCT! Ot ©
selu ydronsanagnesiany syltate ltered, andet r ahydr o-

concentrated Punficauon by column chromatography on silica gel
- (40:1 ratio of silica gel/crude product; elution with 5% ethyl acetate in
hexanes) gave the desired product.

For Methyl (2E)(4Z)-4-(3-trifluoromethylphenyl)-7-(5,6,7 8-
tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)-2 4-heptadienoate (19a):
scale = 0.49 mmol, yield = 86%; 1H NMR (300 MHz, CDCl3) 3 7.54 (br d,
J=8Hz,1H,4-ArH), 748 (d, ] = 15Hz, 1 H, CH=CHCO»), 741 (t, ] = 8
Hz,1H, 4-ArH), 7.24 (s, 1 H, 4-ArH), 7.16 (d, ] = 8 Hz, 1 H, 4-ArH), 6.94-
6.96 (m, 2 H, 7-ArH), 6.78 (dd, ] =2, 8 Hz, 1 H, 7-ArH), 6.21 (t, | =8 Hz, 1
H, C=CH), 5.23 (d, ] = 15 Hz, 1 H, CH=CHCO), 3.68 (s, 3 H, CO2CH3),
2.61(t, ] =8Hz, 2 H, ArCHy), 2.24 (q, ] =8 Hz, 2 H, ArCH2CH>), 1.63 (br s,

4 H, CH2CHy), 1.24 (s, 6 H, 2 x CH3), and 1.20 (s, 6 H, 2 x CH3); 13C NMR

(75 MHz, CDClg) 3 167.55 (C=0), 147.98, 144.79, 142.73, 139.12, 137.49,
137.20, 132.63, 128.97, 126.56, 126.48, 125.86 (q, B¢ = 4 Hz, 4-ArC), 125.67,
124.37 (q, B¢ = 4 Hz, 4-ArC), 118.81, 51.54 (CO2CH3), 35.10, 35.06, 34.13, -
33.95, 31.87, 31.83, and 31.69; IR (film) 2960, 2926, 2860, 1720 (C=0), 1625,
1435, 1325, 1310, 1295, 1270, 1170, 1130, 1110, 1070, and 705 cm-1; MS
(DCI) mfe 471 (MH*). |

8



5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoic acid (20a): scale =
0.39 mmol, yield = 94% UVvmax (CH err]OH) 260 nm ([err] = 23,200); 1H NWR
(300 WHz, CDlerr]CD) [err] 7.61 (br d, J =8 Hz, 1 H 4-ArH), 7.51 (d, J
15 Hz, 1 25 H CHCHCO err]),7.48 (t, J = 2Bz, 1 H, 4-ArH), CI-9692ZA, J

8 Hz, lH 4- A'H), 7.16 (s, 1 H 4-ArH) 6.97 (d, J =2 Hz, lH 7-ArH),

?i 83J(g o = 8 Hz, 1For MethyH2E, @zmd (muorbpﬁeﬁ 1)-t%56, 78-l'étra7\ , 6. 31
e 2 0 A aﬁwﬁ??%@aﬁ%&ape&@*@viiz émtmﬁ'é’éé’#sc%?& ciles 85;

(br s, 4 H m[mmpt;ly[iddr#%%i W(@@QM{:;ICDC&)&%L&&ML-MMH) (s 6

H 2 x CH 55,
145, 61, 14£1€r1£1])14{i " § {‘% "é'z;g&'gg ‘]\@ 6 80& 6L, 4- K01
130. 40, 127. 851 138¢ 31"71'?6 cl :C-QZH}ZSZZIWI@HS&@;IZ@ (g,

Jlerr]c,f = 4 HCHSCHQD,), aw(sstmzm-Is)SZsB(t,]%m 2 H4ABCH,¥2.25/(g, and

32,33 1R (111 36000 s 00clblon OOt B4 Y 4 O340 A00 G,

g i % r ]66 I\/E| ( gca)\d;hf?él (sfl'(ﬁﬂl-’;gl'lskﬂgﬁ Nggﬂﬂ M'Izr(j:&q&la)rd 167%74, 148665 | F[err] :
04261 1 8 ( f= ), 1

FRERIING o el e ot e e

)I\//:_S d = 88% OgVBMS,(SB‘OO;Bﬂ]’IQ‘BS%QI% 3185&hd31%6, ﬁ@mlm [35072925 J 8

R 15 7 AR G 628 dsu o ass, s, T fio e ey

7- ArH) 6. 62- 6. 825 cm ;M8 (DCDiyn/e @22 AMH*). =8 Hz, 1 H, C=CH), 5.13 (d, J=16
Hz, 1 H, CH=CHCQerr]) 2.63 (t, J=8 Hz, 2 H,. ArCH err]), 221(q J=8 Hz,

Gierr]), T oo (Bt Mathyb GGt uarepherty o it rizahydics: 1] 0D -
. [1 g B r ]221;256 ggl?B,S‘BiS-(tdu'aﬁieﬂi l]éz—nﬁ %Png Ateptddiéhbate (r1r9c) scale = 1.09
4-ArC). 127. 88, %3‘9#@2‘6@% %M %( &! 3 ?flé??’ 155 }?6'81 B 0,
36. 32, 35. 92, 35. @agzm@mg 20728 (8% 1 Br4&ASED, %17 (2] &2 Hz) 1 H0BASHDO (br,
oer 12000628 T Rl At nd LR AR PR i g %8
Clerr]H errfdy eA’HL ®61 ‘i“[léﬂ#@“@l Hod-ieH) 649 (dg) ] 28z, 13, 4AdD), H
7.67. For (2E), 64BXt,§=8Hz| 18I, QCH),5291d( p= 15 HZ} 1 1 ICHROHCOSD), 8.78 (S
t et ramet hyl - 2- ng@%&% )Zé(f‘ [hegi-ﬁdi?-f'%ﬁz |é126 ?q,?) Is_ﬁak(i_l = 0.65
ArCH2CH»), 1.64 (br s, 4 H, CH2CH3), 1.24 (s, 6 H, 2 x CH3), and 1.20 (s, 6
_ H, 2 x CHz3); 13C NMR (75 MHz, CDCl3) § 167.69 (C=0), 148.09, 144.76,
25 142.66, 142.22, 139.35, 138.56 (d, 3¢ = 9 Hz, 4-ArC), 137.59, 129.90 (d, ]3¢
=9 Hz, 4-ArC), 126.49, 125.75, 124.86, 118.66, 116.13 (d, J2c£=21Hz, 4-
- ArC), 114.33 (d,}zc,f =21 Hz, 4-ArC), 51.49 (CO2CH3), 35.08, 34.98, 34.13,
33.95, 31.84, and 31.68; IR (film) 2960, 2925, 2860, 1720 (C=0), 1625, 1610,
1580, 1435, 1305, 1265, 1190, and 1170 cm-1; MS (DCI) m/e 421 (MH+).
30 '
For Methyl (2E),(4Z)-4-phenyl-7-(5,6,7 8-tetrahydro-5,5,8,8-
tetramethyl-z-naphthalenyl)-2,4-heptadienoate (19d): scale = 0.63
mmol, yield = 91%; 1H NMR (300 MHz, CDCl3) 8748 (d, /= 15Hz, 1 H,
CH=CHCO3), 7.23-7.32 (m,3 H, 4-ArH), 7.16 (d, ] = 8 Hz, 1 H, 7-ArH),
35 6.96(d,]=2Hz, 1H,7-ArH), 6.84-6.88 (m, 2 H, 4-ArH), 6.79 (dd, ] = 2, 8
Hz,1H,7-ArH), 6.15(t,J=8Hz,1H,C=CH),5.33(d, J=15Hz, 1 H,
CH=CHCOQy), 3.69 (s, 3 H, CO,CH3), 2.61 (t, ] = 8 Hz, 2 H, ArCH3>), 2.27 (q,



mmol , yield = 48% WWmax (CH err] OH) 262 nm([err
(300 20 MHz, CD[err]OD) 8 7.47 (d, J = 15 Hz, 1 H,
7.25-7.33 (m 1 H 4- ArH), 7.18 (d, J =2 Hz, 1 H 7-ArH 697704(m2
H 1x 4-AHand 1 x 7-ArH), 6.76 (dd,J =2, 814¢z ,1H 7ArH) @{@%‘q

=2,8Hz,1H4ArH) 630(dq J—28Hz 1 H 4-ArH), 6.24 (¢t

1 H CCH), sleJZH LR Eggg %(‘s 5%172 89{%;
ot G er 2 err]) qlz%f %6}@2«@@ eﬁ 16768HC$);
CHerr]); [err] Q4881 sﬁmrsv ﬁmsiwks 1386.323120410128.34 82732

Jerrlet =g ri2eds f#fikéﬁéﬁ 0 Conh 19, 3518 313, %25%790@?1 @
J =9 Al 5
J%E:HE f =31 aiSSAawl@)l 591%(%)@560%;2860)‘1720103—93 1620/1495, 1455( .
36. 31, 35. 88, 35. qmiqws,ﬁfs#hgo?(hoglrﬁ?g?sﬁszs o700 B 2300 @598 i/o"

] = 24,900); [err]H NWMR
CH=CHCJ err]),

COerr]H), 2960 60, 1685 (C=
1580, 1490, 1455, 1360, 1320, 1310, 1265, 1250, 1200, 915, 880, 825,
795, and 695 cnferr]; M5 (DCl) nie 407 (MH). Anal. Calcd. for

| H F: Found: C.. 79, 74 7 63 35
At bl ir IrD]heny r Menil CE A i rometnyighenyh -l
napht hal eny§- mmmnyﬂéﬁjyheptammoat@ (Ek)rrsndle =y050d - 91%
F T St sty o i |
7 27 7.33 (m 347-1”@» -11¢ Oﬁ,ﬁﬁﬂbAﬁ#HzalsH,% W, 2 Hz,

1 H 7-ArH), 6. mﬂs,mmmmma(a,ﬂ—emam 4-AcHD; 6:871d, &QWAH 7= 8 Hz,

s 5 R R TS sk UREREREH U 8 g {h g e 2 M

CH err] CH| el ]) (t,  =BHes1 H; QCH), 5.28ilef = 16 Hza A, CHOCHCOS), 378 5,8 H,

CH err]); [err] )73:2}3 %C%@))%éfg,gﬂ %g%&é{g@é‘) 8&5@3143 46,

T e ot v Sy e o0 e,

S?lgrrlglébfj lgggoaa SIXBMQ%’MHzQ):l 55161?@4%&@21574@ 14468 2 10

crtei]; e, %@%@3&1@3 “132%;@%»% g6 ThaT gy 3’2‘?%%27%202

C, 83.46; 8. 20C)F PSR4, 126.8%232629, 125.79. (83 3cfFor4 Hz, 4-ArC), 124.32 (d, Bc £

(22), (42)- 4 (3- T4 Fzl0000! 100 ) 9 1V6 OFCHIY, 4057, . _

met hoxyphenyl | - §7ﬁ9h§é)§€(y4%ohf08m dig m;’;% I?T‘E';%C-é eld =
1325, 1235, 1170, and 1130 em-1; MS (DCI) m/e 525 (MH*), 255, 135

(C10H15"); Anal. Caled for C32HasOsF3: C,73.26; H, 6.72. Found: C,
25 73.58; H, 6.70.

For Methyl (2E),(4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-
adamantyl)-3-methoxyphenyl}-2,4-heptadienoate (19f): scale = 0.46
mmol, yield = 66%; TH NMR (300 MHz, CDCl3) §7.55(d, J=8Hz,1H,

30 4-ArH),749(d,] =16 Hz, 1 H, CH=CHCOy), 742 (t, ] =8 Hz, 1 H, 4-ArH),
7.24(s,1H,4-ArH), 7.07 (d, ] =8 Hz, 1 H, 4-ArH), 6.95(d, ] =8 Hz, 1 H, 7-
ArH), 6.59 (dd, ] = 8,2 Hz, 1 H, 7-ArH), 6.50 (d, J=1Hz, 1H, 7-ArH), 6.21

(t,] =8Hz, 1H,C=CH), 524 (d, ] = 16 Hz, 1 H, CH=CHCO3), 3.73 (5, 3 H,
ArOCHpg), 3.69 (s, 3 H, CO2CH3), 2.64 (t, ] = 7Hz, 2 H, ArCH)), 2.26 (q, ] =

35 7Hz, 2H, ArCH,CH)), 2.05 (s, 9 H, adamantyl), and 1.74 (s, 6 H,
adamantyl); 13C NMR (75 MHz, CDCla) § 167.53 (C=0), 158.75, 147.90,
142.48, 139.23, 137.20, 136.45, 132.72, 130.90 (d, /¢ f = 32 Hz, 4-ArC),



87% 1H NWR (300 MHz, CDCl[err]) [err] 7.57 (m 2 H, 4-ArH and

CH=CHCO err]), 7.44 (t, J =8 Hz, 1 H 4-ArH, 7.15 (s, 1 H 4-ArH, 7.05
(d, J =8 Hz, 1 H 4-ArH), 6.87 (d, J =2 Hz, 1 H 7-ArH), 6.82 (dd, J=2, 8
Hz, 1 H 7-ArH), 6.73 (d, J=8 Hz, 1 H 7-Ari#f30 6.27 (t, J=8 HET-9092A C=CH),
20- 5.23 (d, J=16 Hz, 1 H CH=CHCJ err]), 3.79 (s, 3 H ArOCCHerr]), 2.63

(t, J=7 Hz, 2 tha“vﬁwhsuhzs(fl@,]f% = 917, £.40), 2ats @ Pk eaiigierr])
2.03 (s, 9 H a ntyl), ana 8 rr]C I\/R1(75 VHz
CDCl [err]) [errﬁ"‘r}rg é (5893, 111.89, 84(Ar0CH3),51 Oz 3),40.63, 37.13
}[57 2]7 1f50 1;1213468634491931581&&0;@110,33{%& 90% 285621700 (C8), £825( 1810,
err]c = 93
118. 14, 111. 64, ??00% 1 %5 gﬁggﬁéégy'g&ﬁénﬂ 20. 07;
| R (KBr) 240®- 31!3&)«1 15)0:3[@&] Galcher)GaﬁmF%Go?a_zd,SmsZB Foomd1 165, and
1130 cnferr]; &0511 (M), 493 (M OH)+, 465,255, 135
: (C[err]H[err])+ Anal Cal cd for C31H3303F3: C, 72.92; H 6.51. Found: C,
72.50; H, 6.68. 30 For
(22),(42)-4-(3-Trifluoromnet hyl phenyl)-7-[4-(1-adamantyl) - 3-

T R0 e A S e sy A 11 T K
7.43 (t, J 8 Hz, 1 H 4-ArH), 7.24 (d, J = 1 H 4-ArH), 35 7.07 (d,

JHZ 513 EZ 7' ArHH)4 Ar "')Aﬁt%?e%ﬁe tér}ﬂfin'iﬁeth]a U/t @ﬂ%ohxun@ 2
5.23 (d,J = 16 My M)éﬂ#% &getﬂe %&H'&r@]}"ﬁez’a
133 reachGii mbiire (as theﬂ alibwe’d to cdbl@bl[reoni jemperafufedand =8 Hz, 2

H ArCHerr]CH g d % eddhed
sty ) eff@?ﬁﬁ&ﬁﬁﬁﬁ?ﬁ%ﬁ@&mid

J f = 32
1[28”2]90118 35, ltﬁ1 rﬂfe«ﬁ%orh%&%dltg@& ?)ﬂ% ll&geJﬁ?ﬂB&EGHQ(éﬁZ?A 84 318‘26 and

29.10: IR (KBr)‘]i?& iw&‘ iym's teged cand conegnitrateds’ 1305
1165, and 1130 Th‘é&éﬁlhuel‘ﬁa:«{ e¢dporated froin E%he (J?rﬁbhﬂ'ﬁnd tHeéibdried
(C[err]H[err])+ Agg{lo Cal cd for  C31H3303 6.51. Found: C,
72.79; H, 62(?0

For (2E),(4Z)-4-(3-Trifluoromethylphenyl)-7-(5,6,7 8-tetrahydro-
5,58 8-tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid (20a): scale =
0.39 mmol, yield = 94%; UVmax (CH30H) 260 nm (e = 23,200); 1H NMR
(300 MHz, CD30D) 87.61 (brd, ] =8 Hz, 1 H, 4-ArH), 751 (d, ] = 15Hz, 1
25 H,CH=CHCO»),748(t,]=8Hz,1H,4-ArH),7.18(d,J=8Hz,1H, 4-
ArH),7.16 (s, 1 H,4-ArH), 6.97 (d, ] =2 Hz, 1 H, 7-ArH), 6.83 (d, ] = 8 Hz,
1H,7-ArH), 6.76{(dd, J=2,8Hz, 1 H, 7-ArH), 631 (t, ] =8 Hz, 1 H,
C=CH), 5.08 (d,] = 15Hz, 1 H, CH=CHCO»),2.65(t, ] =8 Hz,2 H,
ArCHpy), 2.20 (q, ] = 8 Hz, 2 H, ArCHxCH3»), 1.67 (br s, 4 H, CH2CH}), 1.25
30 (s, 6 H,2xCHj3), and 1.20 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CD30D) 5
170.45 (C=0), 149.55, 145.61, 144.14, 143.58, 140.63, 139.03, 138.89, 134.26,
130.40, 127.84, 127.61, 126.97 (q, P3¢ = 4 Hz, 2-ArC), 125.28 (q, B, s = 4 Hz,
2-ArC), 120.23, 36.30, 35.87, 35.06, 34.88, 33.17, and 32.33; IR (film) 2400-
3600 (br, CO2H), 2960, 2930, 2860, 1690 (C=0), 1620, 1460, 1415, 1365, 1325,
35 1310, 1275, 1205, 1165, 1130, and 1070 cm-1; MS (DCI) m/e 457 (MH*).
Anal. Calcd. for CogH3102F3: C, 73.66; H, 6.84. Found: C, 73.41; H, 6.84.



Exanpl e 20: Synthesis of 3-(t-Butyldiphenylsiloxynethyl)- bronbbenzene 22 A
stirred solution of 3-bronobenzyl alcohol (21) (10.0 g, 535 15 mol),

4-di et hyl ami nopyridine (0.33 g, 2.7 nmol), and t-

but yl chl or odi phenyl si | ane (117.6 g, 64.2 nnnli n anhydr ous CHQgggb err]
(240 m) was cooled to O C under argon. Trie lam ne (8.1 g,

was added dropw se via syringe.and.the lon m xture S aIIovvedto vvarm
"to.roomtenperature (¥§ (52}1-4—? U?feei’@nxﬁ 2& 6,481t ?’&%ﬁa@%hed with
wat er, and the aquamhﬁez-tmphﬂm)d)@nm adieficicacid (208} E@lé F@.66rr] . The

vater. and’ ot urirol 2 RHe BTpa “ed(éﬁﬁéﬁﬂo%é@“aﬁf (& ool i pabR o™

magnesi um sul f atMFz GRS 7 éﬁ@d@k@ﬁ@rhl‘b@ﬁﬂﬂ)ﬂﬂ 133!13]38&12212 as a

cl ear, pi’:ﬂ e pel :H)/V-&HMG%J?&US@(@HI ,@% 20 1

t 5% :
oo e o St OB 1L S o B ot et o
(Asag) M;ziBngzgéﬁxq:H{d{Gq)z)zz&sw?]@&mzH , ArCN2)})2.21/ p-BHB ZH 8(H -
r r e
Sic(CHerr])[er @@'@%ﬁgﬁ‘@(br%4ﬁ éﬂzﬁhﬁy )%&_J;?égmil;:iggd]l %g:(:é
3-(t-Butyl di phe klﬁ{hlm 106 NF (1.45
85058m5 Trrog%)go twggggmgggggglig; aigtff?ous ,E@ 'f&v})ﬂ ggger
di b th 0 134
cr- %éggi at rfogﬁt&mwa&m méasammyaxﬁsmsdk(ﬁlmmmo—mmrzz (211
, mol ) i v in
%1 n, the soluti (r)tn darre gars ‘Iio%\?/tmlgér:gm’smﬁfﬁg’nia@?f er ujfﬁphﬁéggl ution
of 22 was then é’&ﬁe%mna&%m 407 (MH*) Anali Galasbifor i on was
heated at r4qbl ucsz?lazmmgosoj muw*vaoqiohauet 79.279H1, 7%69. T oom

tenperature, and p-formal dehyde (2 o8 g, 99.2 mmol) was added. The reaction
m xture was stirred-at room
For (2E),(4Z)-4-(3-Fluorophenyl)-?-(5 6,7 8-tetrahydro-5,5,8 8-

tetramethyl-z-naphthalenyl)-2,4-heptad1en01c acid (20c): scale = 0.65
- mmol, yield = 48%; UVax (CH30H) 262 nm (e = 24,900); 1H NMR (300
20 MHz,CD30D)87.47(d,]J=15Hz, 1H, CH=CHCOjy), 7.25-7.33(m,1H, 4-
ArH),7.18(d, ] =2 Hz, 1H, 7-ArH), 6.97-7.04 (m,2H, 1 x4-ArH and 1 x
7-ArH), 6.76 (dd, ] = 2, 8 Hz, 1 H, 7-ArH), 651(dt,J=2,8Hz,1H,4-
ArH), 6.30 (dq, ] = 2, 8 Hz, 1 H, 4-ArH), 6.24 (t, ] =8 Hz, 1 H, C=CH), 5.12
(d, ] =15Hz, 1 H, CH=CHCO,), 2.64 (t, ] =8 Hz, 2 H, ArCH>), 2.22 (q]=8
25 Hz, 2H, ArCH2CH3), 1.67 (br s, 4 H, CHCH3), 1.26 (s, 6 H, 2 x CH3), and
1.20 (s, 6 H, 2 x CHj3); 13C NMR (75 MHz, CD30D) § 170.53 (C=0), 148.75,
145.00, 143.58, 141.00, 140.15, 139.09 (d, Pc,f =9 Hz, 4-ArC), 131.18 (d, Pc,f
=9 Hz, 4-ArC), 127.87, 127.52, 127.10, 126.25, 120.01, 117.05 (d, }2.:,( =21
Hz, 4-ArC), 115.17 (d, ]2. § = 21 Hz, 4-ArC), 36.31, 35.88, 35.06, 34.89, 33.22,
30 and 32.34; IR (film) 2300-3600 (br, CO2H), 2960, 2925, 2860, 1685 (C=0),
1605, 1580, 1490, 1455, 1425, 1385, 1360, 1320, 1310, 1265, 1250, 1200, 915,
880, 825, 795, and 695 cm-1; MS (DCI) m/e 407 (MH*). Anal. Calcd. for
Ca7H3102F: C, 79.77; H, 7.69. Found: C, 79.74; H, 7.63.

35 For (2E),(4Z)-4-Phenyl-7-(5,6,7 8-tetrahydro-5,5,8,8-tetramethyl-2-
naphthalenyl)-2,4-heptadienoic acid (20d): scale = 0.63 mmol, yield =
91%; UVmax (CH30H) 264 nm (e = 22,000); IH NMR (300 MHz, CD30D)



tenperature for 19 h and then poured into a separatory funnel containing
saturated ammoni um chl ori de sol ution. The aqueous 10 m xture was extracted
twice'with diethyl ether. The organic layers were conbined, washed with
saturated sodi umchloride solution, dried ovggy anhydrous nagneewﬂ?g fate,
filtered, and concentrated to give 19.1 g of a clear, yellow |iIqui

Purifi cat b h t t | d duct ;
or adi ent et uti ond 148 fﬁrSgia.%%éﬁféi@@%%%z%?@?@bgﬁe%%ﬁ% GRSt
(7 Gg;/o 7of7 32?mas4a—|86iﬂz, VH, l;wm), 6. 26[(6;}%?1&{3 Hﬁﬂmmys??@@@s[(gf ,BIPL, 2RI 1]
CHerr]0si), g’gﬁ%dﬁi %ﬁl ilr)‘r?%ﬁ;z %c}'{%ﬁ-l‘}g ﬂg’%lé?d J= BHZ 1
236 48, 195, é[sse”l ACeycris 16 80, O t:ﬁieﬁ 1955 )ie%%g:ﬂgﬁ%z%?@g] osi
2); 6 I
20 CH 7
20 (St 2Nt SO A do.0bfs ods IS I TG ) 1
g F(AtB) Bmt( eI 399h(e nlv143 142, lbd@mselmnm nz;alas 40f128.41, 127.78, 127.50, 127.06, -
u | VA .
chlori dey(3 86 ﬁﬂf?‘ \K/a ‘ﬁgﬂ%{e%f??ﬁq %@%g@i{k%f&}fg@ﬂ%@%&h of 23
(11.8 g, 31.4 nnGQ;z )L?r@ﬂ. 2925, 2866, 16 sa@-p),m 1;6(1991495:M@,(144q,9 g,
34.6 mol) 10 anmcs;m Dwo 613?@ 1800, 1385, 1@75&2?0%&200 %n@??t enl on
S

mXture vess 2l | RSk yis VBER e A0 TR ML SRS Al ca l?sﬁefq;r gani ¢
| ayers were contCeriizzbi Q83146 H,B:30. Baund: of 83.51pH, 8r58ch| oride solution,

dri ed over anhydrous magnesium sulfate, filtered, and concentrated to give

11.8 g 35 (959 of 24 as a clear, dark yellow I|qU|d The chlori de was used
wi thout purification FoF @#48k4-3-Iriflueremethylphenyihi- bsﬂoadmanmhtl{- err])

[err] 7.72- 7576 fgthokypheAyih2 4-hepladieridic atid (e schld i [ Yl
err

E:H[lgrE!sOSIQ)H s.%ﬂﬁ‘?‘}‘ﬁé?%%ﬁ%%@@%ﬁ*@%& rr]) [err]

141. 71, 137. 35, 1351&@1{36’25?,4438,]&98]:291&%501&8 FH, 4-ArH), 7.05 (d, |

G e St S A mﬁg@éﬁw

20 5.23 (d, ] = 16 Hz, 1H, CH=CHCO»),3.79 (s, 3H, ArOCHj3),2.63(t,J=7
Hz, 2 H, ArCH)), 2.25(q, ] =7 Hz, 2 H, ArCH,CH>), 2.03 (s, 9 H,
adamantyl), and 1.73 (s, 6 H, adamantyl); 13C NMR (75 MHz, CDCl3) §
172.20 (C=0), 157.27, 150.14, 144.20, 139.11, 138.36, 136.95, 132.63, 132.05,
130.97 (d, J2¢ £ = 32 Hz, 4-ArC), 129.02, 126.87, 126.28, 125.80, 124.42,

25 118.14,111.64, 55.01 (OCH3), 40.57, 37.10, 36.87, 34.69, 32.08, and 20.07; IR
(KBr) 2400-3700 (br, COH), 2905, 2850, 1690, 1615, 1325, 1235, 1165, and
1130 cm-1; MS (DCI) m/e 511 (MH*), 493 (M-OH)*, 465, 255, 135
(C10H15)*; Anal. Caled for C31H3304F;: C,72.92; H, 6.51. Found C,

72.50; H, 6.68.
30

For (2Z),(4Z)-4-(3-Trifluoromethylphenyl)-7-{4-(1-adamantyl)-3-
methoxyphenyl]-2,4-heptadienoic acid (20f): scale = 0.24 mmol, yield =
69%; TH NMR (300 MHz, CDCl3) § 7.55 (m, 2 H, 4-ArH and
CH=CHCO»),7.43(t,] =8 Hz,1 H, 4-ArH),7.24(d, ] =1 Hz, 1 H, 4-ArH),
35 7.07(d,J=8Hz, 1H,4-ArH),6.95(d, ] =8 Hz,1 H, 7-ArH), 6.59 (dd, ] = 8,
2Hz, 1H,7-ArH), 6.50 (d,] =2 Hz, 1 H, 7-ArH), 6.26 (t, ] =8 Hz, 1 H,
C=CH), 5.23 (d, ] = 16 Hz, 1 H, CH=CHCO), 3.73 (s, 3 H, ArOCHj), 2.64



S5 Exanpl e 23: Synthesis of [3-(t-Butyldiphenylsiloxymethyl)-

phenyl | acetonitrile 25 Sodi um cyanide (1.57 g, 32.0 nmol) and

t et rabut yl ammoni um 10 i odi de (0.11 g, 0.30 mml) were added tg _a stifred
solution of 24 (11.8 g, 29.9 mmol) in anhydrl®s DVF (90 nL) af1-88 éé‘&
tenperature under argon. The reaction mxture was heated to 80 [err]C for 2

h. The sol uti on(M&H—Ih,cn{\HjAIrGZHz);ﬂM(q J ezt AaClHKHa)2.08.6s,@dds ed i nt o

sat ur at ed arrm)nl M‘Hi‘ t hyl
et her. The or gaﬁ gg saq\%ef%g% h%ﬂgpggg%qgmatur at egkgco Be y
chloride, dried 182-34( #70),A58:77, TR0 §%ﬁ%§c§9~ﬂ&t 189.18, 136:8% 4 3624132. 69,

concentrat ed to190.98 (41;2@ g 301HZ#) 4cAfQ), 1290412645 12580, 124.46,1122114py col um

19 to 10% ot Ay 92@3%4@/3%@1%@%@8‘?%?&@5 §9§§t3§6 E RG] T

yel | ow, clear 0i28.10f RKK&WM(WQOMQQ&%SU 690 (C=0%1615,4323,m 4 H,

AH). 7197 41 g 4915@.1)}1 ]Qs(s 2 H,
CH d
a{eirj v, ‘ana A e i,

126. 41, 125. 69, 175704 K, ¥66B7 (CN), 65.13 (CHerr]0si), 26.85 (S C(CH3)3), 25
23. 65(CI—|2 , and 109. 31(S|C(CH[err])[err]) IR (film

20960, 2930, 2840, 2860, 2250 (CN), 1470, 1430, 1150, 1110, and 1080 cnferr]; M
(DCl) me 386 (WotampleadnSynthesi sldi 1si 1)-

(4E)-2-[3-(t- Bu%ﬁ%oxymt hyI)- 30
phenyl]-5-(5, 6, 7, 8- -5,5,8,8-tetranet hyI 2- napht hal enyl ) - 4-

hexenonitrile 26 A solution of diisopropylamne (0.23 g, 2.25 mmol) in
anhydrous THF (2 ni) M@ﬁrx@d@oﬁ@h@ﬂoﬁﬁb&’bﬂi&eﬁﬂﬁleﬁh@dﬂl) a0 g/585ed 35

The 'sol ut I ot Sadntiolh ASRART ashindyPicind (2 &2 mthal 4 0, 7 &V7,19°
sol ution of 25 (dutyRhiprodipltenyisilanei (174rg) /2 mmabdiin @nhydrous € zClzse
o . ani v AT Yol g g o e s [

30 mn, an e
mmol) was added dropwise v?a g;)nnge and the rea 9m| g 2. 86 mol )

allowed to warm to room temperature over 3.5 h. The reaction

20 solution was washed with water, and the aqueous portion was
extracted again with CH2Clz. The organic layers were combined,
‘washed sequentially with 1 N HCl solution, water, and saturated

~ sodium chloride solution, dried over anhydrous magnesium sulfate,

filtered, and concentrated to afford 25.3 g of 22 as a clear, pale yellow

25 oil. Purification by column chromatography (20:1 ratio silica gel/crude
‘product; elution with 5% to 7.5% ethyl acetate/hexanes) yielded 21.2 g
(93%) of 22 as a pale yellow oil. 1H NMR (300 MHz, CDCl3) 8 7.63-7.65
(m, 4 H, ArH), 7.35-7.48 (m, 8 H, ArH), 7.18-7.28 (m, 2 H, ArH), 472 (s, 2
H, CH2054), and 1.05 (s, 9 H, SiC(CH3)3). |

30
Example 21: Synthesis of 3-(t-ButyldiphenylsiloxymethyDbenzyl

alcohol 23

Magnesium turnings (1.45 g, 59.5 mmol) were weighed into a
35 flask which was then flame-dried under vacuum. An argon
" atmosphere was introduced, and anhydrous THF (30 mL) and
dibromoethane (approx. 0.1 mL) were added. The mixture was stirred



I n-anhydrous THF (1.5 nlL) cooled to -78 [err]C. The flask was rinsed with
anhydrous THF (1 nlL). The reaction m xture was allowed to 5 warmto room
tenperature over 4 h, and was poured into a separatory funnel containing
sat urated anmoni um chl oride solution and di eggy! ether. The | ag¥I092A e
agi.t at-ed and separated, and the organic |ayer was washed with saturated

sodi um chl ori de go} forggﬁ‘g% OX§ @él?‘ég ﬂ{ﬁq;} dlﬁhé#'dcf? (211 ktered,

and concentrat ed %g ear ow Ol | c8tion

C
by col um chr onet ’(‘BM"(’SFF ﬁ@ Y’Gcﬁ?&!‘ radi ent
elution wth l%wmﬁ%m hﬁh ﬁ@é&ﬁﬁbﬁ@e&m&)d&k%ﬁnﬂb&ﬁ drRS0% of 26 as

L ko gl Sl 4 ki
? 772(3H éH I[—I 5 Ci—[amntq @cglon mkm«:(mwas heated-, reﬂ;ﬁx[fer 2]h. HI‘he:HGI\J)t;orQw‘as 2.86
err
Clr1|][ errJCH err]), M%a:g& C8§ ’(@&E{Qﬂi{e‘e%{\é ﬁdé(ﬂg—f’err
1.09 (s, 9 H, s@@eﬁ‘[ 39 3qded.) The rea %W{%"Wﬂ {Qgﬂr‘]) [err]
143. 88, 142. 03, 13 rahﬁif&ﬁlﬂfiﬁaﬂ@ the¥ po ﬁréc?ﬂltﬁ(hm‘; ?3 Josi),
err i

125. 87, 125. 60, 12
37.55 (CHCN), é@gﬁégéﬁ#gﬁc}ﬁ%g@fdg% CH3) 3)
33(2)0 (1 ?1 g( c}t’ll.%éI 3&;3% c emacted ﬁrgmﬁ ybmﬁbemga;thgrsge?h

an chm n esi s
of (4E)-2-[3-(t- Is?@ox éﬁrﬂgs Stutitn,
O )2 B Y rens AT enied e, Flterork ek emeppizated o
hexenal 27 Dii so%zﬁi@e mfruxm;;h-y e]ldwl{ id. Purifidadisatascolimmayt nl, 1.54

mol ) was added gf@‘%ﬁ%‘?ﬁ% foqiﬂ'fk érggg%ﬁ? %“%p‘i‘(ture

anhydr ous di et hy
was al | owed 1 wiith lQ%rbo@ﬁ%t ba@t@neéhmesnp@mdedﬂuwrgemmf%a

quenched wi th etﬁxie?amwaﬂ LR MIR X300 MHz, e HER:) Bl7568-2.78 ks 413 APR)( 5 L)

i R A AB T AT e

separatory f unnef:
extracted agai n witis,® H; Si0(CHalg)y 13CINMR (F5MELZ, €DCs) $vb41:32; A40i6Wed,

hed t d

‘S“’glsutel Oﬁquﬁg 'Cg% Cé’ §$g§ i‘ig'\éal%é&‘{ g&#%ﬁ PB%eS 145441154 55 Y5 39T, S6i, de
20 CHzOH) 26.75 (SiC(CH3)3), and 19.22 (SiC(CH3)); IR (film) 3340 (br,

OH), 2940, 2860, 1475, 1430, 1150, and 1110 cm-1; MS (FAB) m/e399(M

. + Na)*t.

Example 22: esis of 3-(t-Butyldiphenylsil thy)benzyl
25 chloride 24

Methanesulfonyl chloride (3.96 g, 34.6 mmol) was added
dropwise to a stirred solution of 23 (11.8 g, 31.4 mmol), LiCl (1.33 g, 31.4
mmol), and s-collidine (4.19 g, 34.6 mmol) in anhydrous DMF (120 mL)
30 at 09C under argon. The reaction mixture was allowed to warm to
room temperature over 2 h, and was then poured into water and
extracted twice with diethyl ether. The organic layers were combined
and washed with saturated sodium chloride solution, dried over
anhydrous magnesium sulfate, filtered, and concentrated to give 11.8 g
35 (95%) of 24 as a clear, dark yellow liquid. The chloride was used
without purification in the next reaction. 1H NMR (300 MHz, CDCl3)
8 7.72-7.76 (m, 4 H, ArH), 7.31-7.48 (m, 10 H, ArH), 4.82 (s, 2 H, CH,05i),



137 : CT-9092A give 0.72 g (97% of 27 as a dark yellow oil.
[err]H NVR showed the presence of trace inpurities, but .the conpound
deconposed on silica gel. The material was used wi thout purification in the
next reaction. [err]H NVR (300 MHz, CDCl[eri3§ [err] 9.73 (s, CT-9Q926HO)
7.61-7.77 (m 4 H ArH), 5 7.03-7.42 (m 13 H' ArH), 562(tJ 9Hzl

H CHEC), 4.78 4@;@2 % WIS G, & ﬁfﬁ 6 18, NMI (75 M)

2.92-3.01

(s, 3 H c(_CCH[Gﬂql; (1§ 35 1ﬁ5%&4[?§r251} B ?yﬁ é@i"qﬁ%‘iH 4 x

S;E ﬁrlr] %22?0?6112'7274,512798H2630C123‘ID6’;‘65]&[(GH;DBx),461345(@!’11:&) , 2684 Synt hesi s of
5 Az 0

ot hyl ) phenyl | Eézsf}&é%fﬁs ‘tﬁg%%ﬁgég@@'swpg’m PO

napht hal enyl3 - 2. 6- oct adi enoat e 28 Potassi um bi s(tri net hyI silyl amde (0.5 M

in toluene, 2.2 ) divisiladvméthglsol uti on of
18-crown-6 (1.5 "plé% %

(met hoxycar bony4 ! te (O 36 g, 1.14 mol), and 27 (0.72 g,
1.14 mmol) in anhydrous THF (16.5 nL) at -78 C under argon. The reaction

m xture was mai ntain 78 f Ygrmto
room terrperature 20 5%’:“’% e ﬁssgl&th‘?zdﬁ%ﬁxggﬁpoure 4!&8%?9 ratory
funnel’ cont 10 ni r@ldaﬁmihgeﬂ 3amuonol)uwereraddedite %Mﬁﬂéﬁl‘ﬁ}ﬂ!\ Qfag +& &ct ed
twice with dieth Wﬁﬂ%rréﬁpféﬂ\ tunrecGhdeér Wi t h
sat urat ed sodi um ch h?dé“?ﬁﬂtaf%%rbgﬁe O\t/%;' g&g qg\ﬁm r@isul f at e,
filtered, and cé?&Q!htT ¢ Zeaqtionmpiure wag ta, %w r

Pur |df i c?t i ?)nt bywxfglamw?waa%/lqgrmphytdﬂ tlmtami wialsi poured |into udg pr (()ggoc/;
gradient elu |on ro g

of 28 as a dark W‘f’&%fﬁ*ﬁ@ ﬁ%gﬁé%ﬁterr ‘é’?r 7.67-7.72
(m 4 H A lr5 methyl?e&er.( FheigrganicAayprs wereccombined, washed with 1" 4 Ar ) |

6.33 (t, J = 12
Grrorog er v, atpated Sodignf Ehidkdy Ured y Lo R

CHCH=CH) 4 78 fidter Hndcmrl;cﬁﬂfremd)to &"9 E;qulea&? Ferr]),
éH58 2. 60‘:[ (e pir] )ZFdixfiZE;ihehrﬂ yotblumin Sroptatogr: d;h y200QHtier siliva gel/Rsude, 4 H,
Si [C(ezllr-l][err])[er %gi?@ eS|s o?%%ﬁe? %ﬁﬁ% 4-[ 3-
(hydr oxymet BI ) mlevmﬁe}i &39 g,(33%) of 2508 alpplnelbm dlear- Ql!et
napht hal enyl) - 2 \GrRCERIEEPS262-267 (m, 4 H, AtH), 7.19-7.41 (m, 10 H, ArH), 4.74 (s,
2 H, CH,O54), 3.70 (s, 2 H, CHCN), and 1.08 (s, 9 H, SiC(CH3)3); 13C
NMR (75 MHz, CDCls) § 142.24, 135.57, 133.31, 129.81, 129.04, 127.78,
126.41, 125.69, 125.54, 117.87 (CN), 65.13 (CH20S4), 26.85 (SiC(CH3)3),
25  23.65 (CH,CN), and 19.31 (SiC(CH3)3); IR (film) 2960, 2930, 2890, 2860,
2250 (CN), 1470, 1430, 1150, 1110, and 1080 cm~1; MS (DCI) m/e 386
(MH).

Example 24: Synthesis of (4E)-2-[3-(t-Butyldiphenylsiloxymethyl)-
30 henyl]-5-(5.6.7.8-tetrahydro-5,5 8 8-tetramethyl-2-naphthalenyl)-4-

hexenonitrile 26

A solution of diisopropylamine (0.23 g, 2.25 mmol) in
anhydrous THF (2 mL) was cooled to 0 °C under argon, and treated
35 with n-BuLi (1.4 M in hexanes, 1.46 mL, 2.05 mmol) dropwise via
syringe. The solution was stirred for 30 min, and was cooled to -78 °C.
A solution of 25 (0.73 g, 2.05 mmol) in anhydrous THF (4 mL) was



138 . . CT-9092A A solution of 28 (0.70 g, 1.02 mml) in 3%
concentrated HO in nmethanol was heated slightly to dissolve the starting
material and then was stirred at roomtenperature for 4.5 h. The reactlon
m xture 5 was poured into water and extract twice with d|e %

The organic | ayers were conbi ned, washed W th saturated sodiumc 90r|

| ut dried, | f at

concent rat ed 1 o*SHE VL AU TIRORSHINAR SidngR cBiuld 15 Seredford0 co1

chr omat ogr aphy PuD; and then addedcraa g@mmdauda qmmumof agr(aazeg;rz 860mmol)t i on

Vel Lo of 1. 11 Ehrnyaess am" BT e 0 T g ol i ! s

%/dd J—28HZN§‘$—F %"{-l[ !! afgw XIuwweﬂgliﬂ et 1) 5.81

(d, J = 12 Hr, fvarm Mﬂ&@[empel'anuéoeéuh arld w4 pburea iito gite?v?l (
S,

51, Coerr ?‘mﬁeﬁm g Safgled dmpioritn s ol 4

CH=CCH[ err]), 1ethery( §he4ayersmr@reragiquean4 yeparated] and the prgaﬁuﬂlayerx

CH err]). Exanpwas %ashh%mWiﬁﬁsa&uﬁte&/‘%baﬂim chloride solution, dried over

et ahyat o 5, 5, SRR RABoRuS silfter Bltered, 400 canemnisated o aford. 5%

M err] (01010 gof4a deanyellowesil.aPdrification by @olumnchoématography (80:10. 92d.
I CH ere

sk at roéﬂiemeﬁgﬁﬁ%“’% HA0460° ghadiEd0clifion Yith 161 S%%&ngm

each tinme) wer e:%ﬁ% d hexanesd previded 977 g (60%)of 26asra dlears dan%allowsmlzl 5f h,

and 23.5 h, AddigiNMR (53d BIFHZ, @ 57(63-7@ mmm Y78 G XiYEE after

15 h. After 39 C d of it

and the flelrtratgrbégzik&gyﬁr‘é?@d& 4%%?3539(@09%@#;@8 ear

>1/e:_|| O\A/fv XI :_0151H NER CHAIN))V 2471 -2@80nk 2 H] CHYEHQNY). 192((653 I-tl&EC@fQ)lw 82 (s,

r

snH, 307 &i{ 3“?@&"‘1%*5' ;&‘ﬁv%& iff%%ﬁ 109,

7.19 (s, 1 H 79 ﬁLF;CHs)aZ BeNMR %ﬂﬂﬂ%ﬁ%i%&‘ld = 1 5

Hz, 1 H CH=CHC(35:30,1183.20, £20 gmzssd&zm 126i37, G587 AA560, 124.80; =

L oo v o VIR 3Bk 1503 O, .7 okl sd ke, %ﬁ%g (s

CH=CCH err]3Q 13417,38,95} 3H75331.69,27 82 ($iCHCE)3),) 19.20(8i0(CH3)8) and A 6191; 4 x
CHerr]); [err]fRr Mifny29e0M¥a0, 2550, 346 (OND, 3460, 1430, 1110, and 1080 con”l;

MS (DCI) mfe 626 (MH*')

Example 25: is of (4E)-2-[3-(t-Butyldiphenylsiloxymethyl)-
25 h - 7 8-tetrah 5.8 8-tetramethyl-2-naphthalenvl)-4-

hexenal 27

Diisobutylaluminum hydride (1.0 M in hexanes,1.54 mL, 1.54
mmol) was added dropwise to a solution of 26 (0.74 g, 1.18 mmol) in
30 anhydrous diethyl ether (22 mL) at 0 °C under argon. The reaction
mixture was allowed to warm to room temperature over 2.5 h. The -
reaction was quenched with ethyl acetate (2.5 mL) and 1 N H2SO4 .
solution (5 mL) and stirring was continued for 10 min. The mixture
was poured into a separatory funnel and the layers were separated.
35 The aqueous layer was extracted again with diethyl ether. The organic
layers were combined, washed sequentially with 1 N NaOH solution
and saturated sodium chloride solution, and concentrated in vacuo to



192,36 (C=0), 151.29, 144.44, 134.24, 129.26, 128.42,6128.32, 126.23, 123.74,
123. 47, 123.07,119.43,51.25 (COerr]CH err]), 43.45,35. 15 and 35.03

(CH efr]CHerr]), 139 CT-9092A 34.25, 34.01, 31.81,
30.94, and 16.11: IR (film 2960, 2925, 2860371720 (ester C=OCT-S39DA
(CH=O), 1455, 1435, 1215, 1195, and 1175 cnierr]: M5 (DCl) mie 445 (MH+). 5

(Egagpl7e82?et réﬂtﬁ?i‘fei‘l’? @9%510&#%%?%&?9?@3;%} haﬁgﬁ% 9 é&g}eﬂt&\éh: -ezz)at e

n
M2 (0.64 g, 7paesenue)of\kmeampmmas, ut,&uucmmpoun ﬁcpmm; ed on siliga 74

ol ), sodi um ¢ piapwa 1% PPﬂnﬁc bftin R ekt ?é‘d&ohapprox
h | nd
ci opper £d 11 ask &NMBOUS ﬁt e ﬁc&%%s&&mﬁbﬁﬁ?@ﬂ“ IR o

added to thesm moanmz(meta H, Im-m‘s 62 (2P=19, Hz eH; CHHC)4.78i(s12He was

concentr at ed 1 o GRS 5% %‘f’ 81 B EHERO) gt iy | Qt‘?%ﬂ and
di ethyl ether a@ 5p'b67€m, d xCHaGH)a1.99 (s, Ni»r%FCC%bl}%‘é Hpere agitated
and separ at ed, (FFIE),Q%QQ%H%&GI&)W?W F9UEBIQEEHE) ) th di et hyl

ether. The organic [ayers were conbi ned, washed with saturated sodium
chloride solution, dried over 20 anhydrous nmagnesi um sul fate, and

concent r at eqot 0 Exaiple 268 BytH@iHof Mot (ﬂ),@ﬂ@[g@ybmgldx@mgswp_r was
used in the next reaat n "-;L_‘ L 3 Eﬁ Iéi(BOOM—Iz

CDCl [err]) [err : ; N . - .
(d, J =8 Hz, 1&MMMMMSW 1H4ArH) 718(d J=6
Hz. 1 H 7-ArH), 717(s 1 H 7-ArH), 7.02 (dd, J = 2, 25 8 Hz,

7- A 6. 38 CH 5.8 J = 12
CH:E:I:DCO[ 8:;] ) (t5 60 Ptasﬁuﬁ“r@sq@“ﬁﬁiﬁéﬁ}ﬁé‘?? ?221 %;@@ E’(‘::?”g&?% He,
H, CHCH=CH) 153. 394 mmél) Mrasiuddddetord stiffred sphution owih g

CH
CLea oty 1) e, tibo 22 Fifpy % @“&%@%ﬂﬁﬁ)ﬂﬁw&sﬁer 1)
13C NVR (75 MHz (0@63@, L mmglhrand emp@hydro
151. 61, 144. 40, 26.78%6C hder 42 Tiﬁ@ §e’t

éiSzél‘rS( CquZr Erg]GCH%%Ph 12g /6,12 }i‘%ﬂi}z“w@@llg 17 52. 11éq1germl CH[ err]),
35. 05, 34. 24.284. Qfved B RO Thé solGtibrwas po&’ed%tt&% slpardtﬁr;lﬁmmlcbolﬁaming | R
(film 2955, Zg%ghﬁ'%?gd amgnfuﬁ thoride solution and was extracted twice with
diethyl ether. The organic layers were combined, washed with
saturated sodium chloride solution, dried over anhydrous magnesium
sulfate, filtered, and concentrated to afford 0.85 g of a bright yellow oil.
25 Purification by column chromatography (40:1 ratio silica gel/crude
product; gradient elution from 1% to 5% ethyl acetate/hexanes) yielded
0.42 g (53%) of 28 as a dark yellow oil. 1H NMR (300 MHz, CDCl3) &
7.67-7.72 (m, 4 H, ArH), 7.18-7.42 (m, 12 H, ArH), 7.06 (dd, ] =2,8 Hz, 1
H, ArH), 6.33 (t, ] = 12 Hz, 1 H,CH=CHCO,),5.80(d,/ =12 Hz,1H,
30 CH=CHCO,),5.67 (t, ] =9 Hz, 1 H, CH=CCHj3), 4.90-4.98 (m, 1 H,
CHCH=CH), 4.78 (s, 2 H, CH0S4), 3.70 (s, 3 H, CO;CHj), 2.58-2.64 (m, 2
H, CH,CH), 1.98 (s, 3 H, CH=CCH3), 1.68 (s, 4 H, CH,CHp), 1.27 (5, 12 H, 4
x CH3), and 1.10 (s, 9 H, SiC(CH3)3). '

35 Example 27: Synthesis of Methyl (27) (6E)-4-(3-
(hydroxﬂx_\ethxllghenyl|-7-(5,6,7,&tetrahzdro-5é,s,&tetramethxl-z-
naphthalenyl)-2,6-octadienoate 29 :



1435, 1280, 1230, 1195, and 1175 cnjerr]; M5 (DCl) me 475 (M#). 35
Exanmpl e 30: Synthesis of (2Z), (6E)-4-3-Carboxyphenyll-7-(5,6,7, 8- '
tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napht hal enyl ) - 2. 6- oct adi enoi ¢ acid 32

140 CT-9092A A solution of 3j3¢0.32 g, 0.67 mEiiggdn
bis(tributyltin) oxide (1.61 g, 2.7 mmol) in anhydrous toluene (18 nlL) was
stirred at reflux under argon for 111 h. The reaction m xture was all owed

to.cool to 5 roomtenperature and was concentrated to renove toluene. The
remai ni ng sol ution wed sph&mrbef3&1(%7@3514Q2mnoébmﬁ%mn@wrmsi Helings

extracted with exhbt&{an@@%':stﬁea(té’d)shg bdxisfwv@ﬂ@ﬁaﬂlﬁg\ﬁ%snxpéﬁd conbi ned
and extracted w ueous | ayers were

h
conbi ned and aci eplvg%rs 'Erﬁ Iﬁo% WP‘Hﬁ f?ﬁ“f’o‘h S‘?? eaqon MIXHITE; o
aqueous sol ubi orwasmpotteshirdetwater atdwixtiacted| tevicd @hftediethyldethe25Thel ). The
organic layers %(i)’fﬁ bﬁeﬂe?é‘g% MBI Wahed vh%%ﬁﬁa@dﬁs‘b i?' | ow
t] p ase col 'um  chromat ogr ap err

solid. Purifica eggrse silica
gel (100:1 rati cobption, drgd over anhydrops, magnesium, sulfate,fil rqd)%ndm/ met hanol

to 100% et hanoldonycemﬂrdted roﬁhd@om 4 yéllow liqasd apugm;amb solid. np
;215560)1 Nk SO r% m’é‘ge”‘%‘é““]ifel?m%z‘ﬂw ‘l}r’%ge ; J
= 8 Hz, 1 H104- QnWEBS@dto 20% eshylzacenateyhmneﬂ)ynemdm 34 g (24%) of Hz,
0 ol B g o P B g
CH=CHOO err]), 5.5¢ Hz daéel'jll[@iiiiitﬂ =22882,0H, 1 H, CHOH=CH,
obscured under GEHeCHGBé),SBN&J(éIZHZ‘IHIM-I&HEOﬁ'ﬁﬂ&] .Hﬂ,lfi‘l (s 3

H, CH=CCH 2
Gierrl): rert] S :%%% Lo, £ @1 R 20,
145. 36, 145. 19, Qﬂz@ 22(85 1;,13363'@,28{3% Dl@l(s,ﬁzg 88,

129. 73, 129. 00, 86 (3.2 H2AHS 4,,@41261%41233 120. 74,
45.08, 36.36, 36. 24 36 05 35 s 15 3491, 3273 1831, and

14.09: IR (KBr) 3600-2400 (br, cqerr] M), 2960, 2925, 2860, 1695 (C=0),
1640, 1455, 1420, ampler28s: Sitfthes ‘- 1ol 5 7Ca| cd
Qeu?m £ nabh

1‘7?r76q err]H er 1l ehbird Y alehiy] E%u Hadis hoZte

MnO3 (0.40 g, 4.6 mmol) was added to a solution of 29 (0.41 g,
0.92 mmol) in CH2Cl2 (4 mL) and the slurry was stirred in a stoppered
flask at room temperature. Additional portions of MnO2 (0.40 g, 4.6
mmol each time) were added to the reaction mixture after 15 h, 17 h,
25 21.5h, and 23.5 h. Additional CH;Cl> (5 mL) was added to the mixture
after 15 h. After 39 h, the slurry was filtered through a 1 inch pad of
Celite and the filtrate was concentrated to give 0.33 g (83%) of 30 as a
clear yellow oil. 1H NMR (300 MHz, CDCl3) 59.98 (s, 1 H, CHO), 7.82 (s,
1H,4-ArH),7.72(d, ] =9 Hz,1H, 4-ArH), 7.58 (d, ] =9 Hz, 1 H, 4-ArH),
30 7.46(t,J=8Hz 1H,4-ArH),7.18(d,]=6Hz, 1H, 7-ArH), 7.19 (s, 1 H, 7-
ArH),7.02 (dd, ] =2,8 Hz, 1 H, 7-ArH), 6.37 (t, ] = 105 Hz, 1 H,
CH=CHCO3),5.84 (d, ] =12 Hz, 1 H, CH=CHCO»),5.59(t,] =75Hz, 1 H,
CH=CCH3), 5.00(q, ] = 7.5 Hz, 1 H, CHCH=CH), 3.69 (s, 3 H, CO>CHy3),
2.65(t,] =9Hz,2 H, CH,CH), 1.94 (s, 3 H, CH=CCH3), 1.64 (s, 4 H,
35 CH;CHpy), and 1.23 (s, 12 H, 4 x CH3); 13C NMR (75 MHz, CDCl3) &
| 192.36 (C=0), 151.29, 144.44, 134.24, 129.26, 128.42, 128.32, 126.23, 123.74,
123.47, 123.07, 119.43, 51.25 (CO2CH3), 43.45, 35.15 and 35.03 (CH2CH3y),



30 Exanple 31: Synthesis of Ethyl (2E)-3-(5.6,7,8-tetrahydro-5,5, 8, 8-
t et ranet hyl - 2- napht hal enyl ) - 2- but enoate 34 A sol ution of
2-acefyl-5,6,7,8-tetrahydro-5,5,8,8- 35 tetranethyl naphthal ene (33, 4 60

g, 20.0 mol) and met hyl di et hyl phosphonoacei@te (7.33 g, 34. 9(%-?1‘%2
anhydrous toluene (80 mL) was treated dropw S€ via syringe wWith so |um

met hoxi de (25 wt nL, 24.0
mol ) at r(()om te%%%’?@éshﬁhéaro 43’6% 16‘%?{%@@@5%%@%52% %@8«/\%%5(???? ed for
14 h and then pduar@d I7004CH=Q)HA ,flahﬁéll%mndall%ngn ; MB(DCBmfer and
sat ur at ed ammmmgm.le-l)l de solution. The |ayers were agitated and

0

separated, and the rgani c | ayer was washed with saturated sodi um
chl oride solution, dried over anhydrous nmagnesium sul fate, filtered, and

concentrated5to Eniaimpl:é 29: Synthésis op Methyld@ PR B)+4-[3-Eatbofrietiéxypphdnyl Ew um
chromat ogr aphy (&Q : 'a 5% Q.é- de  Broduct . 6 " h ag%ethyl
acet at e/ hexanes)  gave 0" O > Ao P :

NVR (300 MHz, C[ﬂ[err]) [err] 740(dJ:2Hz,'1 H, ArH), 730(d J =7
Hz, 1 H ArH), 7.25 (dd, J = 1 H AH), 6.15 (br s, 1 H C=CH

1% Sty U5 G ki ool
CH err]). 130 BEXhFpemdD, s&linnhepirdde0.20 g, 4.0 mmol), and glacial acetic acid

N ok Con o CBEFEL 82 3p SriyEbi kol (72 RROUCUR Mltey/ w21
(40 ni) was adde&ﬂrmllbarﬁmﬂﬁfédghsk@t rromf@ntpesatyvey Agldifignal Mn

al um num hydri de(o(¢a :?ﬂmxﬁoﬁ m&ddéd‘tdj&ﬁtxﬁﬂmﬁil’%r‘(ﬁo%ﬂér)mﬁh the err] C

o) amd nded 19850R HUSHIR LR et R a il Bl of Eofit end e
~quenched by 1$equiltdtate wasdmncemntrated tbi[gtve a Beige sﬂidtﬂ.'l}'he 8dlid aasatilited odi um _
Y0 SN o 5 B S L poni s (G ] e
col orl ess oil. FAayensiwere agitased é@d@ﬁﬂar@lmdzmddgeaauyo@swuuqmwa@ silica
- gel/crude producéxtrated again'with diefiiyl ethke'Thelbfganic layers were combined,
washed with saturated sodium chloride solution, dried over
20 anhydrous magnesium sulfate, and concentrated to yield 0.32 g (91%)
of 31 as a yellow oil. The diester was used in the next reaction without
purification. 1H NMR (300 MHz, CDCl3) 8 7.98 (s, 1 H, 4-ArH), 7.88 (d, ]
=8Hz,1H,4-ArH),750(d, /=8 Hz, 1 H,4-ArH), 7.36 (t, ]=7.5Hz,1 H,
4-ArH),7.18(d,] =6Hz,1H, 7-ArH), 7.17 (s, 1 H, 7-ArH), 7.02(dd, ] = 2,
25 8Hz1H,7-ArH), 6.38(t, ] =11 Hz, 1 H, CH=CHCO), 582 (d, ] = 12 Hz,
1H, CH=CHCO»), 5.60 (t, ] = 6 Hz, 1 H, CH=CCH3), 4.96 (q,] = 10.5 Hz, 1
H, CHCH=CH), 3.89 (s, 3 H, ArCO2CH3), 3.69 (s, 3 H, CO2CH3), 2.64 (t, ] =
7.5 Hz, 2 H, CH2CH), 1.95 (s, 3 H, CH=CCHp3), 1.64 (s, 4 H, CH2CH?>), and
1.24 (s, 12 H, 4 x CH3); 13C NMR (75 MHz, CDCls) § 167.10 (C=0), 166.46
30 (C=0), 151.61, 144.40, 143.55, 143.43, 140.75, 136.83, 132.70, 130.43, 128.62,
128.45, 127.86, 126.18, 123.76, 123.72, 123.08, 119.17, 52.11 (CO2CH3), 51.21
(CO2CH3), 43.60, 35.21 and 35.18 (CH2CH3), 35.05, 34.24, 34.00, 31.80 (4 x
- CHy3), 31.93, 29.71, 16.10, and 15.27; IR (film) 2955, 2925, 2860, 1725 (C=0),
1435, 1280, 1230, 1195, and 1175 cm-1; MS (DCI) m/fe 475 (MH).

35
' Example 30: Synthesis of (27),(6E)-4-[3-Carboxyphenyl 1-7-(5.6.7.8
tetrahydro-5.5.8 8-tetramethyl-2-naphthalenyl)-2.6-octadienoic acid 32



acet at e/ hexanes) provided 3.51 g (95% of 35 as a colorless oil. 1H NWMR
(300 MHz, CDCl[err]) [err] 7.35(d, J =2 Hz, 1 H AH), 7.28 (d, J = 8 Hz,
1H 30 AH, 7.18 (dd, J =2,8 Hz, 1 H ArH), 5.95 (t, J =5 Hz, .1 H,
C=CH), 4.35 (t, J=5 Hz, 2 H CHerr]OH), 2.1944¢s, 3 H CHerr]&r@po2k 65
(s, 4 H CHerr]CHerr]), 1.30 (s, 6 H 2 x CHerr]), and 1.28 (s, 6 H 2 x
CH err]). Exanple 33: Synthesis of

(2E)-3-(5,6, 7, 8-Tetrahydr rrethy -
2- napht hal enyl) 2- but@rﬂﬂl“B?‘bﬁfél%@% fZZ“mOD and bis(tributyltin) godiden A -

?tl rred sol uti on(1d61 g,rmzphnmm axth)b:troﬁs tsluefe B1B L) iwaibﬁsﬁﬁéu ht eéf[:h,pyri di ne
0. 057 0.72 was co err]C
under. a?gon Threlirlrir?‘%i%(l:t‘Ji OB%EQ ?gg}g%@géa[ch% B%%E%Wﬁsa °‘3’§d(t8 ‘@2&5 3.62
mol) in anhydr oﬁwrmtemwratemend(wgs qoncensratéd: to eembvertoluenteur’ﬁle/vas
al l owed to war mﬂema:ﬁmggé@lﬁ!iﬁ%%ué fredieel w?ﬂx%ﬁq]ﬁ@ s%%ﬂ%] Z)

ethe t aquéous Iayers

diluted with dieth r wat er
wer e combi ned an‘ﬁf fra Qm&ﬂ@%ﬁﬁ@ﬁ% fidm ormecn{gamcdamwe@t her .

Thle ?r gani gol a;éecmnhmed a:rdw‘exmwwﬁﬂhewwdm-{%@}uﬁ&t e;ixsg%ugl trhégr i de
igngeln?pat ed tordcﬁ'EL ﬁ%ﬁé% &%&%%m%%guﬁéﬁﬁméﬁﬁﬁg Iuﬁ%’g‘ ¥ oni de
was used wi tioutP u?rlThééFI d aqueeusnwwlution wasithen extracteek with CHLELL

CDC1 [1e|r_|r] ?Ar |[_i)er r]6(37x@ﬁﬂ.-) hﬂéorﬁraﬂicla ex%gwéx‘i cohﬁi‘ne(? k. coﬁcéﬁﬁzféﬁ to) = 12

CH[ err]Br), 2. 15 go(ié ﬁdf‘ym r ﬁ%bb’é'e"ﬂ'sﬁ'l’l@f@?h]@l[ err])
1.26 (s, 6 H 2 thma@g:]aphyamuqs silica gel €108t1 ratie ofisiljca gel Aaplde 34:

th f (Z
tsZtn raﬁfl:j?oo £ % tet r%%bﬂ%@ﬁb%%@?ﬁ%%\ﬁoé% Mﬁm&thgggpépgl@g 20 A
sol ution of 152) 02 28 49%’96 asranofi-phite\solids mp ﬁ5 UVmax
tetrahydro- 5, 5, §CHIGH) 249y (e 2 16300), 297 ARvVie= 22 I]qqqh £, 2.4

(reated with 4. 3#%@)%)@%% ORRL e eﬁﬁ%e N eéaa Srrlé’:‘s( 032
g, 3.1 nmmol). Tﬂéz;bbkmArH)n?m,d w\aﬂzsmmemr-k)ﬂ -7 lsr(m Rl 7-pat)] t i oned
between di ethyl gdg\eid, §108) 881, PAC7 AN 647 (¢, = 11 Hz, 1 H, CH=CHCOy), 5.86
20 (d,]J=12Hz, 1H,CH=CHCO),5.56 (t, ] = 6 Hz, 1 H, CH=CCHjs), 4.97 (m,
1 H, CHCH=CH, obscured under CH30H), 2.65 (t, ] = 8 Hz, 2 H, CH,CH),
1.94 (s, 3 H, CH=CCHa), 1.66 (s, 4 H, CH2CHp), and 1.23 (s, 12 H, 4 x CHa);
13C NMR (75 MHz, CD30D) § 169.58 (C=0), 152.51, 145.36, 145.19, '
144.33, 142.38, 138.29, 133.72, 133.60, 133.50, 130.02, 129.88, 129.73, 129.00,
25 127.24,127.18, 124.96, 124.84, 124.80, 124.12, 120.74, 45.08, 36.36, 36.24,
36.05, 35.31, 35.15, 34.91, 32.30, 32.21, 16.31, and 14.09; IR (KBr) 3600-2400
(br, COz2H), 2960, 2925, 2860, 1695 (C=0), 1640, 1455, 1420, 1280, and 1245
cm-1; MS (DCI) m/e 447 (MH*); Anal. Calcd for C29H3404 0.5 Hy0: C,
76.42; H, 7.74. Found: C,76.52; H,7.76.
30

Example 31: Synthesis of Ethyl E l-&g5.6.7.§-;etrahydro—§§.8‘8-
tetramethyl-2-naphthalenyl)-2-butenoate 34

A solution of 2-acetyl-5,6,7,8-tetrahydro-5,5,8,8-
35 tetramethylnaphthalene (33, 4.60 g, 20.0 mmol) and methyl
diethylphosphonoacetate (7.33 g, 34.9 mmol) in anhydrous toluene (80
mL) was treated dropwise via syringe with sodium methoxide (25 wt%



solution (50 nL). The ether |ayer was washed further with saturated sodi um
chlorjde solution, dried over anhydrous magnesiumsulfate, filtered, and
concentrated to give 1.09 g (100% of the product as a 30 colorless oil.
The acetate was used w t hout purlflcatlon |n 14the next reactioncTigpopAH NWVR
(300 MHz, CDCl[err]) [err] 7.50 (d, J = 8 1 H 2-ArH), 736741(m2

H o 2-A 7.17 5- A |
6 98 (a3 Lo i methanal, 55 mt, ghognily 357°° tfipelatind g arghn.” A7)
(t, 3=7.5 o, The-reactiop)mixturesweas stired fociptdy apatgn poused {nto aj= 7 35 Hz,
éH'["er f\]r g_‘i[o)er 1), ) e%a%o furlnél Jor{éiuuﬁ’%ﬁ iethy/{CElHer rah@'ﬂiaﬁﬁf:]téd amndnitm 3 H, -
1.22 (s, 6 H, 2 4‘1&!{’%??%‘10"[ eﬁ?lﬂ aweée%é f[eé’PFﬂt? {%‘Pﬂeno 66

(C=0O, 144.70, Icrgabi; lay8swis, washet@ith saturated sodium chibriidesdufisn, 91,
154 02, 66.56 ( CFIE eskggnﬁig@% é@gﬁﬁaé%@?%ﬁ7‘?§e%?5§§ﬁsf*%%‘%%*e&m and
20.89; IR (filma élﬁ g0f 2 pale yellow otl cPurification byehumni 165 and 1130

cnferr]; M (DC Ghra‘ﬁﬁt@Q%pM/H(ZO 1Q4€b. sxﬁcaEgaVQAuae?&od&wtemxs with %y !
(2)-2- carborreth%%

trifluoronethylp Xc?'% aite( ge)éan’aség?%etfAﬂﬁé?%%%oga%a%atcgta(a%?ﬂﬁs (Ql

naplh'; hal enyldl)c?-eg Vi NMR0300 Mz, 0DCl3) 8740|(dB]£=h¥lI‘izIﬂIHnAﬂg),(7]304(d,b 710.9
was a g in

m), 0.31 g, OP 32%?%&]&%2%—?0& BIU& ngiﬁ)r i)i-/lrfz‘?!erat 5cheﬁpunder

argon. The react(ﬁ oCHhGﬁI dOwith a

solution of (2)-H; 2&@3)&#@1%}'6’1’1?2&@13)—5 (5 6 7,8-tetrahydro-5, 5, 8, 8-
15 tetranethyl -2-napht hal enyl)-2-pentenyl acetate (37) (1.09 9, 2.38
mol ), triphenyl phosphi ne (0. 062 g, O. 24 nnDI)

t et r aki s(t ri¥herkxarnplepdd:nsy o (2F 5,7 83 hytiros5 58:8-tettamethy
m.). The result 'Zlﬁaghmaﬂé@: ?stlliﬁﬁbPﬂFat reflux f or 4 h. The yeI I ow
sol ution was all'owed to cool” to room tenperature and was partitioned 20
bet ween di ethyl ether and saturated anmoni um chl oride solution. The organic
phase was washed wi t hAs;@lutﬁm eﬁeaeﬂa_m t0 (§er466mmil)ﬁrl anhydious diethyl
er was over l0mintoas o
anhydrous magnesyiil ¢4l £k wad Add&d Hfa cditiia over 10 lurry of
20 lithium aluminum hydride (0.33 g, 8.6 mmol) in diethyl ether (100
mkL) at 0 °C under argon. After 2 k, additional lithium aluminum
hydride (0.13 g, 3.4 mmol) was added, and the mixture was stirred for 5
h. The reaction was quenched by sequential addition of H20 (0.46 mL),
15% aqueous sodium hy_droxide (0.46 mL), and H2O (1.38 mL). The
25 resulting slurry was filtered and the filtrate was concentrated in vacuo
to give 3.8 g of a colorless oil. Purification by column chromatography
(30:1 ratio silica gel/crude product; elution with 10% to 15% ethyl
acetate/hexanes) provided 3.51 g (95%) of 35 as a colorless oil. TH NMR
(300 MHz, CDCl13) 87.35(d,J=2Hz,1H, ArH),7.28(d,] =8 Hz,1H,
30 ArH), 7.18(dd,]=2,8Hz1H, ArH), 5.95(t, ] = 5Hz, 1 H, C=CH), 4.35 (t,
] =5 Hz, 2 H, CH,0H), 2.10 (s, 3 H, CH3C=C), 1.65 (s, 4 H, CH2CH)3), 1.30
(s, 6 H, 2 x CH3), and 1.28 (s, 6 H, 2 x CHj).

Example 33: Synthesis of (2E)-3-(5,6.7.8-Tetrahydro-55.88-tetramethyl-
35 2-paphthalenyl)-2-butenyl bromide 36 '



- concentrated to afford 1.68 g of crude product. Purification was achieved
by colum chromatography (30:1 ratio of silica gel/crude 25 product;
elution with 2%to 4% ethyl acetate in hexanes, 25 nL fractions). Fractions
8-21 (Rf =0.25, 10%ethyl acetate/hexanes) wege pool ed and coneprpyspped to
give 0.65 g of a colorless oil. NVR showed the presence of 10% ot her

and concent r at 'eS”fo”r Sorisd %6‘9335 of PhsGhGRue ORI oLl D B o5
of one isoner, . apg)p)gxdme 0%57 g, 0.72 mmol) in petroleum ether (18 mL)
car bomet hoxy4- (3wa§ cooledto +E0 R widet)drgor- (I"ﬁeﬁm?ct&’etﬁhé aexédowitha 8. 8-

t et t hyl 38, Th f th
eaction vas 84?7?’5‘3%‘@%5#38%4&4?‘%%4 oyl eyt et (15 sy ",
4-ArH), 7.1057. Jthe rgaction mixturel washallowed to warmy te) rodin 38mperatiire- oRetiz, 1
35 H 7-A 7 t 1 H,
R RN W e A i e o 4yl
HC(CO err] Me) [ er ylerr]),
gﬁT SSOS(9 t2 A JHz 7 gz ,extradted with amother Ebrﬁéh of| diethyl ethef.4The organic layer)s L 23
rr
(s, 6 H 2 x mF‘é‘r’r 8{‘{5%5‘8 ﬁgﬁf&m@,ﬁc&f ‘{lf‘{{ﬂkl-‘z (75 Mz,

cDCl [err]) [18rr|drisbover aukysirousmmagnesinmosulfate,filtered, and&onaenm O,

(1?12_1 g?r]lga[ ézr]l)?éw?@a ng ﬂ(ﬁf&ﬁ&éﬁsffrﬁ@ hité 30lid.O Thé bréfide’ whs used

35. 09, 34. 12, 33. d%‘%g “gﬂ qflc%" %B%&%mqfﬂﬁ@@my@ﬁwmm

ﬁ/grc»m 17;1: ( %cé? 33 685, Hsasm,:ms () 15, AfH), 7118ddd) 1 342 Hzyd HDAEH%@ err];
e e

(Z)(2 Cz’;\rbox z(:f_{trlf uor’orre‘[ll_g( a1 g”@(g&pﬁﬁ%ﬁﬁ@%% SH)

(5,6, 7, 8-tetl éah réﬂzﬁ}%: Re(e6H) 2 [dH3) andpRewmibdaci d A
sol uti on of metfw,kc - 2- car bonet hoxy-4-( 3-

trlfluororrethyl phenyl) 7-(5,6,7,8-tetrahydro-5,5, 8,8-tetranet hyl -2- 15
napht hal enyl ) - 4- hept enoat e (38) (0 15 g, O. 28 mml) in 1: 1 1

met hanol /THFIZNMpIm Synthesis ob (7)-2-«3 el

4 h. The reacti g
treated with 10% y f ' 0 ' y Tgue

was extract w th di et hyI et her (2 x 50 20 m_) and the organic |ayers

were washed with sat X gbktionoéf (Z)-2-(3-trifluoromethylphenyl)-5-(5,6,7,8-

tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl)-2-pentenol 5z (0.99 g, 2.4
mmol) in anhydrous pyridine (25 mL) at room temperature under
argon was treated with 4-dimethylaminopyridine (0.01 g) and acetic

25 anhydride (0.32 g, 3.1 mmol). The reaction mixture was stirred for 2 h
and then partitioned between diethyl ether (100 mL) and 1 N HCl
solution (50 mL). The ether layer was washed further with saturated
sodium chloride solution, dried over anhydrous magnesium sulfate,
filtered, and concentrated to give 1.09 g (100%) of the product as a

30 colorless oil. The acetate was used without purification in the next
reaction. 1TH NMR (300 MHz, CDCl3) § 7.50 (d, ] = 8 Hz, 1 H, 2-ArH),
7.36-7.41 (m, 2 H, 2-ArH), 7.17 (d, ] =8 Hz, 1 H, 2-ArH), 7.11 (d, = 8 Hz,
1H, 5-ArH), 6.98 (d, ] =2 Hz, 1 H, 5-ArH), 6.82 (dd, ] =2, 8 Hz, 1 Hz, 5-
ArH), 589 (t,] = 7.5 Hz, 1 H, C=CH), 4.73 (s, 2 H, CH20Ac), 2.61 (t, | = 7

35 ' Hz,2H, ArCHj),2.24(q, ] =7Hz, 2 H, ArCH2CH3), 199 (s, 3 H,
CH3C=0), 1.64 (s, 4 H, CH2CHp), 1.24 (s, 6 H,2 x CH3), and 1.22 (s, 6 H, 2
x CH3); 13C NMR (75 MHz, CDCl3) § 170.66 (C=0), 144.70, 142.52, 138.81,




chloride solution, dried over anhydrous magnesi um sul fate
concentrated to give 0.13 g (92% of a white foam [err]H N

CDCl[err]) [err] 7.48 (d,J =8 Hz, 1 H 4-ArH), 7.37 (d,J =8 Hz, 1 H, 4-
ArH), 7.32 (br s, 1 H 4-ArH), 7. 09-7. 20 (migH 1 x 4-ArH ar@rr:gogzx- 25
Ar_.H),--6.94(d,J=2Hz 1 H 7-ArH), 677(de=28Hz 1 H 7-ArH),

5.68 (t, J =7. is-t's9 1339361%67‘126 .73 125
A ERICTIA R R v vt o
ArCH err] CH err ]20 S%IRQﬁIIﬁ) 296002925, 12860, 1 724 @=)), 1325, 2225,51165 dxtd 130

CHerr]), and 1;%8_1§M§?9§I)é@<39g—l[ﬁ;[]dAc)[err] C NVR (75 WHz, CDO[err])

[err] 173.50 (C=
142. 46, 139. 86, 138. 06, 135. 35, 132. 10, 131. 72, 128. 83, 126. 37, 125. 73, 125.22,

124. 06, 50. 14 ( C(fklnbld 48) . )
37.97, 35. 49, 35. 15, g5ﬁd5§§% jhssis of Mothyl (2)-2-carpomethoxyodefd | & ey
2400 3600 (br) L *;'v»' (9410 L ‘_" LY z ‘l;vl A

1070 cnferr]; N&MM); Anal . Cal cd for
CerrJHerr]Jerr]Flerr]. 0.25 Herr]O C, 68.69; H 6.66. Found: C, 68.73;
35 H 6.68. 145 CT-9092A Exanpl e 37: Synthesis of
(2)-4-(3-trila uoronetlﬁynpwhmglomtg51.643,309mmol) was added dropwise to a

tetrahydro-5,5, 851 mmﬁm/h dride psu%h di é:bnfinfmoneylog,qoesh&néﬁ if
sol ution of- (Z) box trlfluoro genyr e

(5,6, 7, 8-t et r ahy?pRY - ( Pt 7o sz “‘Eg‘f’l'é’pfl@ﬁmc aci d 39
(0.108 g, 0.21 mmbﬁonmmumechvwshaedtfonlls mheax(cﬂ&é:)tre&edtw&htaed with

I d f
7R “and then adirRoR sl %8%8%@@%%% Bhihid S*@%%é‘?@ﬁﬂyaﬁé%fﬁéd and
heati ng was ont tetrasrethyl-2 mphthalenyiéﬂ-pmylmtatg (37D(1.09 g.t2:3&mmel); hen
al lowed to cool fripH KW@W@@ ngl2gasmeDnagdt rated in vacuo. The

d t t d 10% hl
oi Ut on (5 n{)eate%ssmmw‘?mé& e
50 ni), and t hen(4onganThel regultin umwheheatedkatsaﬂuxiﬁedl*so’ﬂhmyeﬂhtvorl de
| ut d d Qi m%? '
igngelnﬂ]at eélI teo gl@feméﬁﬁﬁ)sa écru gagirbgﬁiw%um c%w og'rrﬁ %3860 1
ratio silicalgel Petveen éh_adcq erppdl isgtratadhananeniugy chigridess nﬁ@;aanes)
gave 0.057 g (58Phe of ah{iephas\éiwats washdewithisafigrated Sodihth MMBride00 Mz,

DA [ errl) [ ert ]soiuuon ghe& over anhydrous magnesium sulfate, filtered, and
concentrated to afford 1.68 g of crude product. Purification was,
achieved by column chromatography (30:1 ratio of silica gel/crude

25 product; elution with 2% to 4% ethyl acetate in hexanes, 25 mL
fractions). Fractions 8-21 (R¢ =0.25, 10% ethyl acetate/hexanes) were
pooled and concentrated to give 0.65 g of a colorless oil. NMR showed
the presence of 10% other isomers. Fractions 22-30 (R¢ =0.25, 10% ethyl
acetate/hexanes) were pooled and concentrated to provide 0.41 g of a

30  colorless oil. NMR showed >98% of one isomer, methyl (Z)-2-
| carbomethoxy-4-(3-triﬂuoromethylphenyl)-?—(5,6,7,8—tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-4-heptenoate 38. The combined yield of
the reaction was 84%. 1H NMR (300 MHz, CDCl3) §7.33 -7.51 (m, 3 H,
4-ArH), 7.10-7.23 (m, 2 H, 1 x4-ArH and 1 x 7-ArH), 6.95(d, ] =2 Hz, 1

35 H,7-ArH), 6.79(dd,]=2,8 Hz, 1 H, 7-ArH), 5.65 (t, ] = 7 Hz, 1 H, C=CH),
3.64 (s, 6 H, 2 x CO2CH3), 3.31 (t, ] = 8 Hz, 1 H, HC(CO2Me)2), 2.92(d, ] = 8
Hz, 2 H, CH,CH(CO;Me)2), 2.53 (t, ] =7Hz,2 H, ArCH2), 2.13(q, ] =7

filtered, and
MR (300 MHz,




7 (

Hz,” 1 H 4-ArH), 7.3 d, J =8 H, 1 H 4-ArH), 7.32 (br s, 1 H 4-ArH),
20 7.16 (d, J =8 Hz, 1 H 4-ArH), 7.08 (d, J =8 Hz, 1 H 7-ArH), 6.97
(d, J =2 Hz, 1 H, 7-ArH), 6.80 (dd, J = 2,8 Hz, 1 H 7-ArH, 561 (t, J =
7.5 Hz, 1 H C=CH), 2.64 (t, J =7.5 Hz, 2 H,144:H[e ricCderr]),CT9m2@, J =
7.5 Hz, 2 H, ArCH[err) 233(t J=7.5 H, 2 H

C=CCH err] CH er &1 'ASCGH

5
193 (9, FH/ChtE) 4 pi) (674 ﬂggmggr
é

1315)
RO etk ein s e e A

144. 63, 142. 39, 1M42.4Y 148372188105313601,132.88, 1829701281753 126341, 2106 32, 18560} 0

1 2.
31 85,31 82, and Sy L3P ?@@4@3@ %%%8«35%%&%8"@%&? 32187 2910
(C=0). 1495, 5145309842, 3398, 31187, 81.893arwl 30. (filrs 5296032925, 3860,0.765
cnferr]; M5 (FARICSD), 17i@(C30),14s8,)1326 810, 1@?5093501160 1130 and 1070 cm-1

CHJ[e;r]lg[erR;Lg)ﬁrﬁfé%p]%I%ﬁgﬁ% #g@%fhﬁ'@ |ch vvoul d Eggﬂ(rj t(c): a72 o

skilled artisan can be nade herein WlthOUt departl ng fromthe scope of the
I nvention. 35 : . |
conpound of For

and/ or bet SHANYAEQ-01S ‘ . h th, ; tenadit af
Br, I, COOR', CQQ—I[err] COR "', CHO CH[err]O—I CH[err]OR" H OR'',
CFlerr], C[err] al kyl , C[err] al kenyl C err] bhal oal kyl, qurr]
P(O)(O—|)[err] Sderr]H or S H R = substituted or unsubstltuted
al kyl, aryl, aryl al k Sobllimm yD(Z)-2xcarbemethgxy-4+(8ups, with the

provi so that eacﬂ?lfﬁioﬂoﬁf‘&ﬁ %KT?E?—W§B 7':@ a§1 ro ﬁ 8SREARh{Rbef erably 6
to 30) and % Canﬂ‘acigh alenyl he tenoate (382( 5 g,]()28 mmol) in 1:1:1
methanol/THF/2N sodium hydroxide solution (4.5 mL) was heated at
reflux for 4 h. The reaction mixture was allowed to cool to room
temperature and was treated with 10% hydrochloric acid solution (10
_ mL). The aqueous solution was extracted with diethyl ether (2 x 50
20 mL), and the organic layers were washed with saturated sodium
chloride solution, dried over anhydrous magnesium sulfate, filtered,
and concentrated to give 0.13 g (92%) of a white foam. 1H NMR (300
MHz,CDCl3) 8748 (d, ] =8 Hz, 1 H, 4-ArH), 7.37(d, ] =8 Hz, 1 H, 4-
ArH), 7.32 (br s, 1 H, 4-ArH), 7.09-7.20 (m, 2 H, 1 x4-ArH and 1 x 7-
25 ArH), 694 (d, J=2Hz1H,7-ArH), 6.77 (dd, ] = 2, 8 Hz, 1 H, 7-ArH), 5.68
(t, J=7.5Hz, 1 H, C=CH), 3.36 (t, ] = 8 Hz, 1 H, CH(CO2Me)3), 2.94 (d, ] =
8 Hz, 2 H, CH,CH(CO2Me)2), 253 (t, ] = 7 Hz, 2 H, ArCH)),2.14(q, J =7
. Hz, 2 H, ArCH2CHy), 1.63 (s, 4 H, CH2CH3), 1.22 (s, 6 H, 2 x CH3), and
1.20 (s, 6 H, 2 x CH3); 13C NMR (75 MHz, CDCl3) § 173.50 (C=0), 144.72,
30 142.46, 139.80, 138.06, 135.35, 132.10, 131.72, 128.83, 126.37, 125.73, 125.22,
124.06, 50.14 (C(CO2Me)2), 37.97, 35.49, 35.15, 35.09, 34.10, 33.92, 31.86,
31.80, and 30.86; IR (KBr) 2400-3600 (br), 1720 (C=0), 1460, 1440, 1410,
1325, 1310, 1165, 1130, and 1070 cm-1; MS (FAB) m/e 525 (M*+ + Na);
Anal. Caled for C29H3304F30.25 HyO: C, 68.69; H, 6.66. Found: C, 68.73;
35 H,6.68.



R'=H (err] alkyl, C(Rerr])[err] CC(ORerr],

CH err]CH err]NRlerr]Rlerr], CHerr]CHerr]CHerr]NRlerr]Rerr],

CHerr]CCONRerr])[err], or other groups yi el ding phy5|ol ogically

hydrol yzable 30 esters; R '’ Cerr] al kyIMgQ[err] = H CH g*flgg2a

Cerr]Herr], CI-l[err]Cl—l[err]Cl—l[err] (with Rlerr]'s being the sane or
led: :

diff t ergy ] c al kyl,
olr Cfre(rap] )I [ rIT[ear aé'{\g c%ieo‘ég% 5 = - g r when
linked with Ner%—wmm&a@ﬂkw

-CH err]CHerr]OCH err]CH err]- group; and R err] Cerr] alkyl; and

phar meceut | cal |y 20 CoR aRl o B3 oD BRI oL oo

having a structure s
1A IB, IC &nd (51547,8-t&B'a{ly;drq-Sﬁm,ﬁ-eetrémeﬁlm-naphthalenyl)-4-heptenmc acid

[err] 35 3. The gp Sg@gcteg ??‘Sﬂt fiHy 26 Q&tamfera%yf%%emd“ The

conmpound of cl aim . consi st
(4Z) 4- ( 3- car box ppper{l) oxide £0.903 g; Qamme 3 Tﬂtesnactu@ was heated at
tet ranet hyl - 2- naeflukdor MH, Jand thefl Aididitibedl Roppafi) bxide’ @.003 g, 0.02 mmol)

Lett anet hyl -2 anVis Sed e?@ea%gﬁa%?@&%r%e%i@ Byffier. The reaction
(42) - 4- ( 3- cd0boxanixture wasshen allowedoto enod g rporn, temperatuselaadowas aci d;

concentrated in vacuo. The residue was treated with water (5 mL) and’
. 10% aqueous hydrochloric acid solution (5 mL). The aqueous mixture

was extracted with diethy! ether (2 x 50 mL), and then organic layers

were washed with saturated sodium chloride solution, dried over

15 anhydrous magnesium sulfate, filtered, and concentrated to give 0.10 g
of crude product. Column chromatography (60:1 ratio silica gel/crude
product; elution with 30% ethyl acetate/hexanes) gave 0.057 g (58%) of
the product as a colorless oil. 1H NMR (300 MHz, CDCl3) § 747 (d, ] = 8
Hz,1H, 4-ArH), 7.37 (d, ] = 8 Hz, 1 H, 4-ArH), 7.32 (br s, 1 H, 4-ArH),

20 7.16(d,J=8Hz,1H,4ArH),7.08(d,J=8Hz,1H,7-ArH),697(d, =2
Hz,1H, 7-ArH), 6.80 (dd, ] =2,8 Hz, 1 H, 7-ArH), 5.61 (t, | =7.5Hz, 1 H,
C=CH), 2.64 (t,] = 7.5 Hz, 2 H, CH2CO9), 2.56 (t, ] = 7.5 Hz, 2 H, ArCH)>),
233(t, ] =7.5Hz,2 H,C=CCHyCH2CO»), 2.15(q, ] =75Hz, 2 H,
ArCH2CHp»), 1.65 (s, 4 H, CH,CH3), 1.24 (s, 6 H, 2 x CH3), and 1.22 (s, 6 H,

25 2 xCHj); 13C NMR (75 MHz, CDCl3) § 178.61 (C=0), 144.63, 142.39,
140.94, 138.24, 138.13, 131.86, 129.01, 128.68, 126.54, 126.40, 125.85, 125.73,
125.05, 123.63, 35.73, 35.17, 35.11, 34.12, 33.93, 33.85, 32.80, 31.88, 31.82,
and 30.85; IR (film) 3600-2400 (br), 2960, 2925, 2860, 1710 (C=0), 1495,
1455, 1440, 1410, 1325, 1310, 1275, 1165, 1130, and 1070 cm-1; MS (FAB)

30 m/e 481 (MH*); Anal. Caled for CogH3302F3:0.25 H2O: C, 72.62; H, 7 29.
Found: C, 72.51; H, 7.16.

Reasonable variations, such as those which would occur to a
skilled artisan can be made herein without departing from the scope of
the invention.

-p




10 (22), (42)-4-(3-carboxyphenyl)-5-(3, 4-bi sdecyl oxyphenyl) -2, 4-
pent adi enoi ¢ acid; (22),

(42) - 4-(3-car boxyphenyl) 7-(5,6,7, 8- tetrah%?ro 5,5, 8, 8- CT-9092A

t et ranmet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoi c acid; (22), (42,

( 6E) - 4- ( 3- car boxyphenyl )-7- (5, 6, 7, 8- teLAIMSIr 0- 5, 5, 8, 8- 15

t et ranet hyl - 2- napht hal enyl )-2, 4, 6-octatri enoi c acid, X»————_ .

oty o IR L (L)
Enéle) E)Z}/(I[)Secztr b;)xyphensl ? I7e[ 8' glag:jamagt y|)) 4- “"’"”"l""'""m",m

met hoxyph nyl]-2, me‘{)t adi enoi ¢ CI d; Ui (22),

(42)-4-(3: tr| fl uo}o §o( %éyl oxyphenyl | -2, 4- pent adi enoi c
acid; (22), (42)-4-(3- tr| fI uor orret hyIFE)henyI ) - 5- (3-decyl oxyphenyl ] -2, 4-
pent adi enoi ¢ aci d; (22),
(4Z)-4-(3-trifluoronethyl phenyl) ecyt 8Rfphenyl | -2, 4- 25

pent adi enoi ¢ acid; (22), (4Z)R4-(Crik or onet hyl phenyl) 5-[4-(2E),
(6E)-3, 7- dinet hyI oct a- 2, 6- di enox ]phegyl 2, 4-pentadi enoic acid; (22),
(4Z)-4-(3-trifluoronethyl phenyl ) (S, 4- bi sdecyl oxyphenyl) -

2, 4- pent adi enoi ¢ acid; 30 I
(42)-4-(3-trifluoronethyl phenyl)
2, 4-pentadi enoic acid; (22),
(4Z)-4- (3-trifluoromet hyl phenyl )-5- (¥, 6, 7, 8- tetrahydro-5,5, 8, 8-
t et ranet hyl - 2- ant hracenyl ) - 2, 4- pent adi enoi ¢ aci d; (ZZ)

(42) - 4(3tr|f ororrethylp yI) 7- 5678terah :
Lot t amet hyl - 2WREBHRIRE BPds betwen and (3iandar be ¥w y &4 and & are

(42)-4- (4| ugﬁ oaxaeaad) - 7- (5 6,7,8-tetrahydro-5, 5,
tetranet hyl - 2-na I 4- [ a ”
(42) - 4- (3- 1 U8 E’&H@&fcyf %5!5%6' #%&q gﬁﬁﬁ‘%@ ébgz %HbZQHZOH
Eitz ; azet Eyl Izem'ham,smk"z GFsha@kgdlé?nmlcs sAkenyl, Cﬁhél)haloalkyl NO32,
pheny o- tetranet hy -
napht hal enyl )P@gaﬁg %@Fgﬁ Sbég{’ (22),
(42) - 4- ( 3- t r i Rlzieubstituited phe.lmshbsﬁh.{t@d @lkyfldargdnanqul, alkenyl, or
20  arylalkenyl groups, with the proviso that each of these groups must
have 6 or more carbons (preferably 6 to 30) and R cannot be

,4-bisdecy|oxypheny|)-

25

R’ =Hor Cj alkyl;
= H, C1.6 alkyl, C(R3),0C(O)R¢, CH,CH,NR5RS, CH2CH;CH2NRIRS,
| CH2C(O)N (R6),, or other groups yielding physiologically hydrolyzable
30 esters;
R =Cy¢ alkyl;
R3 = H, CH3, CoHs, CH3CH2CH> (with R¥s being the same or different),
= Cg.12 aryl, C1.7 linear, branched or cyclic alkyl, or Cy.7 linear,
branched or cyclic alkoxy;
35 - RS =RS, or when linked with RS, is a C3-Cg cycloalkyl ora
-CH,CH>0CHCH3>- group; and
R6 =C.3 alkyl)‘

‘and pharmaceutically-acceptable salts thereof.



met hoxyphenyl ] - 2, 4- hept adi Lc acid; (22,

(42) - 4- phenyl -7{3-(1- adamant yl ) - 4- net hoxyphenyl ] - 2, 4 heptadlen0|c aci d;
(22), (42)-4-(3- mﬂ“ﬁﬁenyl )-7-[4- ;1 adamant yl) - 3-

met hoxyphenyl ] - \“& cid; (2z) 14 CT‘9092A

(42) - phenyl -7-[ 4- adanmat yF) - 3- met hoxyphenyl ] - 2, 4- hept adi enoi ¢ aci d;
(22), (42)-4-(3-trifluoronethyl phenyl)-7-12-(1- adanantyl) 4-

met hoxyphenyl ] - 2, 44 he i enoi (

(4Z)-4-(3-trifl uof%me?h?% ﬁkﬂ%ﬂ%d%sg’pﬂa%‘? OVIREL £ %‘}“&m‘e selected from

met hoxyphenyl| Jthe growp sonsisting iof saucttre tppes IA, IB, IC, and ID:
(4Z2)-4-(3-trifluoronethyl phenyl)-7-[4-(1-adamantyl) - 3-
hydroxyphegyl]-2,4-heptadienoic acid; (22,

(4Z)-4-(3-trifluoromet hyl phenyl)-7-[4-(1-adamantyl)-3- 20

pent yl oxyphenyl ] -2, 4- hept adi enoi ¢ id; (22),

(4Z2)-4-(3-trifluoronethyl phenyl) 4-(1-adananty|)-3-(4-

met hoxybenzyl oxy) phenyl ] - 2, 4- oic acid; (22,
(42)-4-(3-trifluoronethyl phenyl) - X- &,adan?ﬂ&yl)-B-

benzyl oxy) phenyl ] - 2, 4- hept adi en (22),

(42) - 4-( 3- trlfluoronethylphenyl) 4- (1 adamant yl ) - 3-

(car boxymd@hoxy) phenyl ] - 2, 4- hept adiXenoi ¢ acid; and (22),

(42) - 3- net hyl - 4- ( 3- carboxyphenyl) 5-(5,6,7, 8- tetrahydro- -
5,5, 8, 8-tetranet hyl - 2-ant hracenyl ) -2, 4- pentadienoic acid; 30 5. The
conpound of claim2 conformng to structure I B. 6. The conpound of claimb
selected fromthe group consisting of: (2E),

(42) - 4- (3- car boxyphenyl ) -5-(5, 6,7 éﬁghydro 5,5,8,8- 35

tetranethyl 2- anthracenyl) 2, g X : i c acid; (2E) :

(2E), (4Z)4 (3 carboxyphenyl) 5-' -blsdecylgggfhenyl) 2, 4- pentadlen0|c

acid; (2E),. (42)-4-(3-carboxyphdgxl)-7-(5,6,7 etrahydro-5, 5, 8, 8-
X .
20 : R
§ [
1o,a" (IC)
X
25
1
R 3 5 COR"
30 - ap)
X
35

3. The compound of claim 2 conforming to structure IA.




| e E——————

t et ramet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoi ¢ acid; 5 (2E),

(42) - 4-( 3- trlfluox—onrex_hwhenad_)_-l-_(_S 6,7, 8-tetrahydro-5,5, 8, 8-
t et ramet hyl - 2- napht hal en 4- hept adi enoi ¢ acid; (2E),

(42) - 4- (4- quoroph Elu (ﬂm etrahydro 5,5, 8, 8-

t etr anet hyl - 2- napht I adi enol48 aci d: (2E), CT-9092A
(42) - 4(3f|uoropheny|) 7- (5 6 8tetrahydr05588 10

t et r amet hyl - 2- napht hal enyl ) - 2, 4- hept adi enoi c acid; (2E),

47) - 4- ph | -7- 6, [\ PP et
ﬁlap)ht haloeﬁg?/) Elii‘] ep}?}fif‘é ngybﬁﬂggtlﬁf;cﬁmg 3setedtéd FROMRItR% gréup consisting

(42)-4-(3-tri®¥F uororrethyl phenyl) - 7- [3 (1 adamantyl) 4-
?‘th ?ozyggenyl ]- | 2 <azme(nm D&!rﬁo nyHs (557,8-ttet1;ah(ya|ibv5,5,8,8

uoro a arran
met hoxyph { tr?[& B%HBBE@%&‘Q%?% § : fd of claim2 conforni ng
to structure | C. @), (4Z)-4-(38carb6byplmwyb)95k(516ﬁf8-tdmhyd?0é5858;8t-ed fromthe
28w B asrace acemagimet
Lot r anet hyl - 2- napBZhd rbommy%(édmlgxmmw-u-

(2E) -4-] 3- carpﬁfgﬁm k] d {5,6,7, 8- tetrahydro 5,5,8,8-tetranet hyl -2- 25

napht hal enyl ta und of claim.2 conformn to
st Puct ur el D) 10p(22), (4:25I (%- i:oxyphenyr}-S- 3,4 5¢ ecyloxyphenyl)-2,4- J

(2)-4-(3-trifpentadi@idizlatgny! ) - 7- (5, 6,7, 8-tetrahydro-5,5,8, 8- 30

L 2 DR R 2T B SRR o

~L-1ysi ne nonotattamethyd->naphthalemfl)-2@rhepadiénaita@ichd; 1 to 10 in which 35

'?I’I ;( Eydr ox>1/r2ret ﬁy mm&%ﬂg&w&p‘[fﬁz@%&?wqﬁr% bi ssalt of
a conpountb of t&ttamatlwlfbnaphthalmyli-ZH,mta:&mndes 13. The
g;ngiizhgnmyis?I t5 (?? (@?)4‘@4&b ﬁ%yﬁg‘i‘gﬁagtﬂﬁaﬂ -2-anthracenyl) -
2, 4- pent adi enBrethagypht enyl]—2 4'{‘9'? dienoic acxd
(2Z), (4Z)-4~(3-carboxyphenyl)-7-[3-(1-adamantyl)-4-
methoxyphenyl]-2,4-heptadienoic acid;
20 (2Z), (4Z)-4-(3-trifluoromethylphenyl)-5-(4-decyloxyphenyl}-2,4- -
pentadienoic acid;
(2Z), (4Z)-4-(3-trifluoromethylphenyl)-5-(3-decyloxyphenyl]-2,4-
pentadienoic acid;
(2Z), (4Z)-4-(3-trifluoromethylphenyl)-5-(2-decyloxyphenyl]-2 4-
25 pentadienoic acid;
(2Z), (4Z)-4—(3-tr1ﬂuoromethylphenyl)—S-[4-(2E), (6E)-3, 7-
dimethylocta-2,6-dienoxylphenyl-2,4-pentadienoic acid;
(2Z), (4Z)-4-(3-trifluoromethylphenyl)-5-(3,4-bisdecyloxyphenyl)-
2,4-pentadienoic acid;
30  (2B), (4Z)-4-(3-trifluoromethylphenyl)-5-(3,4-bisdecyloxyphenyl)-
2 4-pentadienoic acid;
(22Z), (4Z)-4~(3-trifluoromethylphenyl)-5-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-anthracenyl)-2 4-pentadienoic acid;
_ (22), (4Z)-4-(3-trifluoromethylphenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
35 tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid;
(22), (4Z)-4-(4-fluorophenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid;



14. The disodiumsalt of (22), (4Z)-3-nmethyl-4-(3-car boxyphenyl )- 10
5- (5, 6, 7,8-tet rahydro- 5,5, 8,8-tetranet hyl - 2- ant hracenyl ) -2, 4- pent adi enoi c
acid.” 15. The bis(triethanolam ne) salt of (22), (42 -3-nethyl-4-(3-

-car boxyphenyl ) - 5- ( 5,5, 8, 8-tetranet hyl - 2-ant hracenyl )- 15
2, 4- pent adi enoic a L@ i‘jlﬂ!l!mllm umr[tl’l s(hy roxyrret hyl ) am nq Og@ag salt
of (22), (42)-3-ne - £3- garvoxyphenyl ) - , 7, 8- tetrahyﬁ 8,

t et ramet hyl - 2- anthracenyl) 2, 4- pent adi enoi ¢ aC| d 20 17. The

bi s- (N- et hyl gl ucdﬁZhdﬂM@-Mo(@hpnyOﬂZﬁ&?ﬁeﬁeh?h)’d(%‘sﬁ,s 8-
Sar oxypheny! ) epramethyl.odnh Shitaldii92:2. Regtalieridis aERENY! 2, anthr aceny!) -
(42) - 3- et hy| -4- (122), U2)-4-phenyl-755 7 tetrahydro-5'5.6, 8 tbtramethyl-2-

car boxyphenyl ) a ex?yl 2t@hé€mu_; Koie.aeid, 8-tetramet hyl - 2- ant hracenyl ) -
2, 4- pent adi en0| sz‘gm(}z rﬂé(%%%uo{(gggt}@ phw&)ng [%(ﬁﬁggoung ﬁ’%struct ure

type LA 3095 conpr
conposi tion copfethokyphenylajd-heptatiienwieacidy ef fective anmount of at |east

one. phar maceut i éﬂ%@z@&é&% s BpdindBy PastpiRRyPRERVITAS % L
20 wherein theh tqd)emimamchr esent in an anount of about 0.005 to about
10. 0 wt % . 22. K éﬂé-&‘?ﬂﬁfaréihﬁéhgloéﬂeﬂgﬂ)-?-[K-Qﬂ’la%'mmm form 23.

The conposition of I n_an A" conmpound
accordi ng 1® an}ethnxyphemylhzvﬂshwtadlﬂi_@lélac when made by the nethod of

claim 19, of a conpes! idg ¢4z)n4- RERYEYM4-(1-adamintyip3aheouyphed§il2423, for use

as -a nmedi canment’ d according to any one of clains 1 to 18 or
- when nade by theptﬁlmcm aim 19, or a conposition

22), (4Z)-4—(3-triﬂuoromethylphenyl)-7-[2-(1-adamantyl)—4—
methoxyphenyl]-2,4-heptadienoic acid;
15 (22), (4Z)-4-(3-trifluoromethylphenyl)-5-{4-(1-adamantyl)-3-
methoxyphenyl]-2,4-pentadienoic acid;
(22), (4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-adamantyl)-3-
hydroxyphenyl]-2,4-heptadienoic acid;
(22), (4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-adamantyl)-3-
20 pentyloxyphenyl}-2,4-heptadienoic acid;
_ (22), (4Z)-4—(3-tnﬂuoromethylphenyl)-?-[4-(1-adamantyl)-3 -(4-
methoxybenzyloxy)phenyl}-2,4-heptadienoic acid;
(22), (4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-adamantyl)-3-
benzyloxy)phenyl]-24-heptadienoic acid;
25 (22), (4Z)-4-(3-trifluoromethylphenyl)-7-[4-(1-adamantyl)-3-
| (carboxymethoxy)phenyl]-2,4-heptadienoic acid; and
(22), (4Z)-3-methyl-4-(3-carboxyphenyl)-5-(5,6,7 8-tetrahydro-
5,5,8,8-tetramethyl-2-anthracenyl)-2,4-pentadienoic acid;

30 5. The compound of claim 2 conforming to structure IB.

6. The compound of claim 5 selected from the group consisting
~ of:
 (2E), (4Z)-4-(3-carboxyphenyl)-5-(5,6,7 8-tetrahydro-5,5,8,8-
35 tetramethyl-Z-anthracenyl)-2,4-pentadienoic acid;
(2E), (4Z)-4-(3-carboxyphenyl)-5-(34-bispentyloxyphenyl)-2 4-
pentadienoic acid;



*——‘
15 according to any one of clains 20 to 23, for use as an anti-
i nfl ammat ory agent. 26. Use of a conpound according to any one of clains

to gn31/8o(r)1re of ol g]ﬂﬁ\\ﬂﬂllﬂlﬂmm? Uhe’ qgput aci ure 20 of q.prdigament for
use:as an anti-i anmat oty agent P2A
(2E), (4Z)-4~(3-carboxyphenyl)-5-(3,4-bisdecyloxyphenyl)- 2
pentadienoic acid;
(2E), (42)-4~(3-carboxyphenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid;
(2E), (4Z)-4-(3-triﬂuoromethylphenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid;
(2E), (4Z)-4-(4-fluorophenyl)-7-(5,6,7, 8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid;
(2E), (4Z)-4-(3-fluorophenyl)-7-(5,6,7 8-tetrahydro-5,5,8,8-
10  tetramethyl-2-naphthalenyl)-2,4-heptadienoic acid;
(2E), (42)-4-phenyl-7-(5,6,7 8-tetrahydro-55,8,8-tetramethyl-2-
naphthalenyl)-2,4-heptadienoic acid;
(2E), (4Z)-4-(3-trifluoromethylphenyl)-7-{3-(1-adamantyl)-4-
methoxyphenyl}-2,4-heptadienoic acid; and
15 (2E), (42)-4-(3-trifluoromethylphenyl)-7-[4-(1-adamantyl)-3-
~ methoxyphenyl}-2,4-heptadienoic acid;

w

7. The compound of claim 2 conforming to structure IC.

20 8. The compound of claim 7 selected from the group consisting
of: '
(2E), (6E)-4-(3-carboxyphenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
tetramethyl-2-naphthalenyl)-2,6-octadienoic acid, and
(2E)-4-[3-carboxyphenyl]-7-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-
naphthalenyl)-hepta-2-enoic acid.

~N
(81

9. The compound of claim 2 conforming to structure ID.

10.  (Z)-4-(3-trifluoromethylphenyl)-7-(5,6,7,8-tetrahydro-5,5,8,8-
30 tetramethyl-2-naphthalenyl)-4-heptenoic acid.

11. A potassium, sodium, triethanolamine,
tris(hydroxymethyl)aminomethane, N-methylglucamine, or L-lysine

~ monosalt of a compound of any one of claims 1 to 10 in which
35 R" = H.
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12. - A potassium, sodium, triethanolamine,
tris(hydroxymethyl)aminomethane, N-methylglucamine, or L-lysine
bissalt of a compound of claim 1 in which R” = H and X = COOH.

13. The dipotassium salt of (2Z), (4Z)-3-methyl-4-(3-
carboxyphenyl)-5-(5,6,7 8-tetrahydro-5,5,8,8-tetramethyl-2-anthracenyl)-
2 4-pentadienoic acid.

14. The disodium salt of (2Z), (4Z)-3-methyl-4-(3-carboxyphenyl)-
5-(5,6,7 8-tetrahydro-5, 5,8,8-tetramethyl~2-anthracenyl)-z 4-
pentadienoic acid.

15. The bis(triethanolamine) salt of (2Z), (4Z)-3-methyi-4-(3-
carboxyphenyl)-5-(5,6,7 8-tetrahydro-5,5,8,8-tetramethyl-2-anthracenyl)-
2 4-pentadienoic acid.

16. The bis-[tris(hydroxymethyl)aminomethane] salt of (2Z),

- (4Z)-3-methyl-4-(3-carboxyphenyl)-5-(5,6,7, 8-tetrahydro-5,5,8,8-

tetramethyl-2-anthracenyl)-2 4-pentadienoic acid.
17. The bis-(N-methylglucamine) salt of (2Z), (4Z)-3-methyl-4-(3-
carboxyphenyl)-5-(5,6,7,8-tetrahydro-5,5,8 8-tetramethyl-2-anthracenyl)-

2,4-pentadienoic acid.

18. The bis-(L-lysine) salt of (2Z), (4Z)-3-methyl-4-(3-

- carboxyphenyl)-5-(5,6,7 8-tetrahydro-5,5,8,8-tetramethyl-2-anthracenyl)-
~ 2,/4-pentadienoic acid.

19. The method of making a compound of structure type IA
comprising the step: :
Hs Ch
COR" COR"
RCHO (1A)
COR” COR"
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20. A pharmaceutical composition containing an anti-
inflammatory effective amount of at least one compound of
any one of claims 1 to 18 and a suitable amount of at least
one pharmaceutically acceptable carrier.:

21. The composition of claim 20 wherein the compound is
present in an amount of about 0.005 to about 10.0 wt%.

22. The composition of claim 21 in a topical dosage form.
23, The composition of claim 21 in an oral dosage form.

24. A compound according to any one of claims 1 to 18 or
when made by the method of claim 19, or a composition
according to any one of claims 20 to 23, for use as a
medicament. '

25. A compound according to any one of claims 1 to 18 or
when made by the method of claim 19, or a composition
according to any one of claims 20 to 23, for use as an anti-
inflammatory agent. '

26. Use of a compound according to any one of claims 1 to
18 or when made by the method of claim 19, or a composition
according to any one of claims 20 to 23, for the manufacture
of a medicament for use as an anti-inflammatory agent.
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ABSTRACT

YALICYCLIC PHOSPHOLIPASE A, INHIBITORS"

Certain novel alicyclic compounds are effective phospholipase
A, (PLA,) inhibitors.



