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Synthetic approaches for the preparation of oxygenated bicyclo (2.2.2) octanes,}’, include
among ol:hers,l the use of 4+2 cycloaddition reactions of both dienolate52 and their acetoxy
clerivat:l.ves,Z.3 The former method suffers from the fact that the reaction conditions are

strongly basic, whi le the latter
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s limited by the consideration that gemeration of 2 under
equilibrium conditions affords mixtures of isomeric diene acetates, and hence, mixtures of the

corresponding 4+2 products, 2' This second point is illustrated in Scheme I for the reaction of

isophorone, i
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We should like to report that the use of alkyl substituted trimethylsilyloxy cyclohexa-
dienes, 5, circumvents both of the difficulties noted above and offers an extremely high yield,
general method for the production of 1 4,5,6 The utility of the method is indicated below in
Table I, wherein the 4+2 cycloaddition reaction of i with maleic anhydride (Equation 1) is

summarized.
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TABLE 1

The Reaction of Substituted Trimethylsilyloxy Cyclohexadienes, 5 with
Maleic Anhydride

58 18, Isolated % 52 1*, Isolated b 4
~ Yield 1, mp 1°c ~ Yie1d 1, wp 1°C
(Lit. mp) (Lit. mp)
SiMe, o 0S1Me, 0SiMe
b 5 c,
0 3 OsiMe; 0
53 0 5d
oSt la, 94%,227-228 -~ 1d, 902, 159-161
3 051iMe, OS:LMe
0
b 0 d,b
)
5b 0 S5e
1b, 93%,218-218.5 ~ le, 86%, 51-52
0SiMe 0SiMe ~
3 0 3
0
b o e 0
i ) )
5¢ - 0 5f 0
~ -
¥S’ 93%,159-160 £ 1f, 79z, 228-229
(160.5-161.5") (228.5-230f)

a) All compounds have ir, NMR, and ms properties consistent with the
proposed structures; all new compounds show C and H analyses within
30.3% of theoretical. b) Prepared by the method cited in reference
5. ¢) Prepared from 5,5-dimethyl-3-trimethylsilyloxy-2-cyclohexen-
l-one. d) Prepared by the method cited in reference 6a. £) Value
cited in reference 3a.

Several entries in Table I merit comment. Along with the advantage of high yield trans-
formations, the isomer problem encountered with the use of ELis not a factor in the present
method. Control of the placement of the double bond system in 2'(¢.g., 23 in contrast to 23)
gives corresponding control over the placement of substituents in the 4+2 product l; Comparison
of %E and ;s_with known compounds38 assures the general endo-stereochemistry of l, and the flex-
ibility of the method is exemplified by the production of ££.7 Although, as a matter of con-
venience, 2’was isolated, it is possible to isolate the potentially useful intermediate‘éf by
means of anhydrous workup conditions.

In a typical procedure, a solution of 2 mmol of 25 and 2 mmol of maleic anhydride in 10 ml
of dry benzene was stirred 8 hr under an atmosphgre of nitrogen. The benzene was then removed

in vacuo and the residue placed in 5 ml of wet ether. The crude %s, which gradually precipitated
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over a period of about 3 hr, was crystallized from benzene to afford 94% of pure }3, mp
227-228°C.

In a series of related experiments, it was found that 2' reacts smoothly with dimethyl
acetylenedicarboxylate,]_, to produce ‘8" in high yield. Mild acid hydrolysis gives the corre-
sponding ketone 2’ (Equation 2). The reaction temperature becomes crucial in this transformatiom,
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since substitution of toluene for benzeme cleanly effects debridging of g'to give ]‘.2 as shown

in Scheme 11.9,10 The regiospecificity of the addition process is indicated by the reaction of
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25: with methyl propynoate,]‘.‘]'., in refluxing toluene. The only phenolic product obtained from
hydrolytic workup of the crude reaction mixture (92X yield) was the known compound ]‘.a.u NMR
analysis of the crude reaction product prior to hydrolysis revealed that no compound corre-
sponding to the regioisomer 13 was present (Equation 3).12

Toltene
Reflux
(Eq. 3)
2) H 0 109—110 C HO 0. Me
13 2

(922) 1‘-3 (109°C )
Further extensions of the present method are being actively explored in these laboratories.
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