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Abstract: Efficient syntheses of 1,3-dimethyl-2~vinylbicyclo[4.1.0lhept-2—ene (1)
and 2,2-ethylenedioxy—4,6-dimethyl-5-vinylbicyclo[4.1.0lhept—4-ene (2) are
described. These dienes, which undergo Diels—Alder reactions with p-benzoquinones
readily, may serve as versatile intermediates for terpenoid synthesis.

The Diels—Alder addition of a vinylcyclohexene to a p-benzoquinone represents a simple

approach to the synthesis of a variety of diterpenoids (eq. 1). The substituents (CH3,Ry,Rj)
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in such diemes, however, can make it difficult for the conjugated double bonds to attain co-
planarity, and in addition, they hinder approach of the dienophile. Our exploratory
experiments have confirmed that 1,3,3-trimethyl-2-vinylcyclohexene reacts only reluctantly
with qninones,1 and a recent publication has shown that even at high pressure, long reaction

times are required to obtain the quinone adduct of this diene in good yield.2

In an attempt to design more reactive vinylcyclohexenes useful for terpenoid synthesis,
we have prepared the novel dienes 1,3-dimethyl-2-vinylbicyclo[4.1,0]lhept-2-ene (1)3 and 2,2-
ethylenedioxy-4,6~dimethyl-5-vinylbicyclo[4.1.0lhept—4—ene (2).4 1In these compounds, the
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cyclopropane ring can serve both as a potential methyl group and as a source of additional

CHy

ring-A functionality. Molecular models suggest that 1 and 2 are less hindered than 1,3,3-
trimethyl-2-vinylcyclohexene, and we anticipated that they would react with a variety of
dienophiles under conditions mild enough to permit the retention of some relatively sensitive

functional groups. We anticipated further that the resultant adducts might serve as
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versatile intermediates for the regio— and stereo— controlled synthesis of a variety of
natural products. We now report the preparation of these dienes, and their conversion to

Diels—Alder adducts (5-8) using two model p~benzoquinones (3 and 4).

Chart I summarizes the preparation of 1, obtained in good overall yield in three steps
from 2,6—dimethylcyclohex—2—ene-1—one.5 An efficient, four step synthesis of 2 from 2,6-
dimethyl-p-benzoquinone is outlined in Chart 11.6
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Additions of 2,5-dichloro-p-benzoquinone (3) and 2-chloro—6-methoxy-p-benzoquinone 7
to 1 and 2 proceeded smoothly in 1:1 CH3Cl,/propylene oxide at 60°C, in a sealed tube, giving
essentially complete reaction in 1-1.5 days for 1 and 2-7 days for 2. These reactions each

gave only a single adduct.

In the simplest case, the crystalline adduct 5,8 m.p. 163%, resulting from the reaction
of 1 and 3, was shown to have the anticipated structure and stereochemistry by a detailed

analysis of its 18 and 13¢ NMR spectra, including difference NOE studies. The couwpling



3203

pattern of the single bridgehead proton a to the carbonyl group (6 3.92, t, J¥=9.3 Hz)
establishes the regiochemistry of the addition process. The strong NOE effects observed
between the angular methyl group and this a-proton, as well as with the syn-cyclopropane
proton, indicate that 5 is the endo adduct formed by approach of the quinone to the diene

from the side opposite that occupied by the cyclopropane ring.
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Similarly, adducts 6, 7 and 8 were each obtained as crystalline products whose structures

and stereochemistry were readily determined as in the case of 5 itself. We have also defined
conditions for the transformation of compounds such as these into products in which the
cyclopropane ring has been opened to give a methyl group.1 and we hope to report the details

of those results elsewhere.
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