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Summ Reported here 1s a scheme which enables one to prepare independently 4,5-disubstituted
ary

2- or 3-cyclohexenones where the nature of the pendant sidechains can be widely varied

Restrictions persist on the role of unactivated carbon-carbon double bonds as useful centers
of reactivity in Diels-Alder reactions because of the lack of m-donor-acceptor complementarity
The problem can be exacerbated by a total lack of stereoselectivity in those few examples where

forcing conditions have been successfully applied feq 1) In an effort to lift this synthetic

X CH H
Y N T e
il + — +
C P AA \I o
H? ey YCHg" XCHy
A B

constraint, we have developed a relatively short, indirect solution which has 1ts foundations
in the knowledge that (a) phenyl vinyl sulfone can serve as a convenient ethylene and termi-

1
nal olefin equivalent in [4+2] cycloadditions ; (b) a,B-unsaturated sulfones are captured by un-

1 2
symmetrical dienes with high regioselectivity ’ , and {c) y-sulfonylcyclohexenone ketals under-

3
go regioselective y-alkylation Through combination of these cumulative experiences, great

simplification 1s achieved in gaining access to pure adducts of either the A or B type The
N n
breadth of the methodology to be described should serve well as a useful vehicle for total
synthesis.
h’S
Our general strategy begins with the efficient photochemical selenosulfonation of a
6
functionalized terminal alkene, Diels-Alder cycloaddition of -3 with Danishefsky's diene,
7
and direct ketalization of these adducts to give 7-9 (Table I, yields not optimized). Due
N
to the acid lability of the tert-butyldimethylsilyloxy substituent in two of these substrates,

the use of p-toluenesulfonic acid as ketalization catalyst necessitated resilylation prior to
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ERR%EAEA Olefin Activation and Conversion to 4-Phenylsulfonylcyclohexenone Ketals.
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product 1isolation Under these conditions, the B,Y-unsaturated ketals are formed as the predo-
minant products Since the subsequent step involves deprotonation (NaH, DMF) and alkylation,
the isomeric ketals are directly usable without purification.

Followang arraval at {, 1ts anion was prepared and alkylated as shown in Scheme I  Not-
withstanding the more congested steric environment at the a site in this allylic inter-
mediate, the charge affinity of the sulfonyl group dominates to deliver %Q rather cleanly. De-
ketalization 1s followed by reductive desulfonylation with zinc in acetic acid ’ Under these
conditions, the B,Y enone %% 1s formed efficiently, requiring independent equilibration to ar-

rive at %%

For the remaining syntheses summarized in Table II, the phenylsulfonyl group was cleaved
10
(6% sodium amalgam in Na,HPO,-buffered methanol ) prior to hydrolysis of the ketal This se-

quencing was followed to deter possible unwanted double bond migration from allylic C. substitu-

ents to an intra-ring position during conversions of the %k > %% type, e g , with %&
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SCHEME I
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The somewhat reduced alkylation yields achieved during use of more bulky agents such as
the 3-(trimethylsilyl)-2-butenyl and geranyl bromides (Table II) are attributed to reasonably
competitive a-alkylation due to steric interaction with R' Some dialkylated product there-
fore 1s formed The data given refer to the amounts of pure y-alkylated product obtained
subsequent tc MPLC purification.

In those equilabration studies involving the B,y-cyclohexenones %& and %2 which carry a

methylol sidechain at Cs, 1intramolecular cyclization to the oxabicyclo[3 2 1]octanones %2 occurs

0

NaCO3

7, —_—
CHBOH ‘\‘\\
Ho R
24 2
11
partially during base treatment This phenomenon 1s expectedly not witnessed when the hydroxyl

group is held more remotely as in 14 The chromatographic separation of %é from 25 can be rea-
ny v

dily accomplished

Although a pair of 4,5-disubstituted 2-cyclohexenones having R; and R, reversed has not

been prepared in this study, the potential for functionalizing either position at will is
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£%E£%v%£t Sequential Alkylation, Reduction, Hydrolysis, and Equilibration of Z—g.

o__0 2 2
Yield, Yield, Yield,
Ketal Electrophil 9
ec P e R' % d f % ﬂp %
PhSO, K2 R R?
'}/Q’ %’ R)
7 BN R'=CH,CH,SiMe; 71  R'=CH,CH;SiMes 72 R'=CH,CH,SiMe, 51
N
R*=CH,CH=CH, R*=CH,CH=CH, R*=CH,CH=CH,
CHs 13 As, A3,
8 1~ e R'=(CH;),0S1Mes 35 R'=(CH:).OH 69 R'=(CH.).OH 67
¥ Iime ]
3 R’=CH,CH=C(CH,)S'1—+ R*=CH, CH=C (CHs ) S1Me, R*=CH,CH=C (CH,s) S1Me,
A6, i1,
U
. /\)C:i\/f\*@ R'=CH,081+ 41 R =CH,OH 71  see text
N - 7 ~CHy R*=geranyl R%*=geranyl
® 1
R'=CH,081—+ 29 R'=CH,OH 75 see text
CeH 2 2
9 P e . ] .
R?=(CHz) ,OCH,C¢H, R%=(CH, ) ;0CH,CsHs

clearly present

In future research, we plan to develop this methodology for use in macrolide
12

synthesis, curvularin serving as one of the initial targets
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