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In conjunction with another project it recently became necessary to develop
a synthon which would be synthetically equivalent to terelactone (_]_.)l but more
reactive than 1 as a dienophile in the Diels Alder reaction. 4,4-Dimethylcyclo-
butenone (2) appeared to be an attractive candidate since it seemed that the
relief of angle strain2 resulting from the rehybridization of the olefinic car-~
bons from "spz" to "sp3 " during the course of the Diels Alder reaction would

1 2

provide substantial driving force for the desired cycloaddition. An examination
of the literature revealed, however, that despite this apparent potential of
cyclobutenones for enhanced dienophilicity no Diels Alder reaction of a cyclo-
butenone had been recorded. Furthermore 2 was not a known compour;d and no con-
venient, general method for the synthesis of simple cyclobutenones ex:lsted.a'4

We now wish to report the results of studies which, although still prelim-
inary in nature, provide (a) the firat demonstration of Diels Alder reactivity
of a cyclobutenone and (b) a short, potentially general synthesis of cyclo-
butenones.:"‘

4,4—Dimethy1cyclobutenone* (2) was prepared in an overall, isolated yield
of forty percent from the known, readily availab1e5 3 by the route outlined in

Equation 1. Alkylation of 3 with methyl fluorosulfonate in methylene chloride

¥ Warning: 2 is a potent lachrymator.
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affords the sulfonium salt 4. The latter undergoes rapid elimination of di-
methyl sulfide when treated at room temperature for 2-3 hours with quinoline

i
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in dimethylsulfoxide to give 2%, bp ~ 80-90° (~20 mm),v gng13 : 2980, 1762,
1075, 870, 805 em™1; A2PSEEOH. 517 np (¢ = 2000); NMR (CDCl;):  1.26(6H,s),
6.05 (1H, d, J =4Hz), 8.20 (1H, 4, J = 4Hz). In contrast to cyclol::ut:enone3
itself 2 is stable for prolonged periods at -10°.

The superior (with respect to 1) dienophilicity of 2 was first estab-
lished by reaction with 1,3-diphenylisobenzofuran (_5_)7. Thus while reaction
of 2 with 5 in deuterochloroform (five days at room temperature) gives 5a
(stereochemistry unassigned), mp 136-8°, in sixty-two percent yield, terelac-
tone (1) does not react with 5 either at room temperature or in refluxing
chloroform,
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Addition of 2 to cyclopentadiene (6) at 25° and 100° is not competitive
with dimerization of 6 under ordinary conditions but cycloaddition does occur
in good yield at 25° when three equivalents of 6 is added over three hours to
a solution of 2 in cCl, containing a trace of BF3'Et208. The reaction pro-
ceeds with high stereoselectivity to give the exo adduct 7. Little, if any,9
of the corresponding endo adduct (8) is formed.

) The assignment of exo stereochemistry to 7, which is strongly suggestedlo
by the NMR spectrum of 7 was rigorously confirmed by Baeyer-villager oxidation
of 7 with alkaline hydrogen perox.idel1 to exo lactone 9 and comparison of the

latter with samples of exo lactone 9 and endo lactone 10 prepared independently
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by the routes shown in Scheme 177,

Terelactone (1) does not react with 6 at room temperature in the absence

or presence of BF3-Et20. Cycloaddition does occur (without added BF3-Et20)
in low yield at ~160° (refluxing dicyclopentadiene) to give a 2.9:1 mixture
of 9 and 10.

Scheme 1
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The extension of this work to the preparation and reactions of other cy-

clobutenones is presently under investigation.
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