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We have recently described a novel and general synthetic approach to
ring~fused cycloheptadienes via functionalized divinylcyclopropanes.1 In
this approach, the divinvleyclopropane system was constructed by a two-step
sequence involving a carbonyl-stabilized vinylsulfoxonium methylide and a
Wittig reaction. The methodology utilized the combination of two three-car-
bon units and a cne-carbon Wittig reagent to comprise the seven carbons of

the ultimate cycloheptadiene (Scheme A).
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In this report we plan to describe alternative methodology for the construction
of functicnalized divinylcyelopropanes and hence, cycloheptadienes which is
based on the regiospecific formation of an enone-cyclopropane bond2 (indicated
above by the solid line b). We believe that this approach offers greater
flexibility in substitution patterns and complements cur ylide approach. Some
of the required metallocyclopropanes needed to affect this synthetic approach
are described in our accompanying paper.3 We shall concentrate here on the
several variations possible for the utilization of vinylcyclopropyllithium and

copper reagents.

3245



3246 No, 37

1,2-Additions of 2-Vinylcyclopropyllithium Derivatives. The availability

of substituted vinylcyclopropyllithium reagents suggests a direct approach to
cyeloalkenone substituted vinylceyclopropanes which involves a facile trans-
position of 1,3-dicarbonyl functicnality. Thus, the lithio reagents 1-3
added cleanly to B-ethoxycyclohexenone and 2-methyl-3-methoxycvelopentenone

at -78°C in THF/Et20 to initially produce the allylic alcohols. Upon work-up
of the reactions with an aqueous ammconium chiloride solution, the divinyvlcyclo-
propane systems 4-6 were produced.5 The reactions of 1-3 with the enol ether

of 2-methyl-1,3-¢ycloheptanedione are summarized below.5
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Compounds’g_andféawere thermally rearranged to the corresponding hydrecazulene
systems as previously described.l Compound 6, derived from the more hindered
t-cyclopropyl reagent, was formed in lowest yield, and was a 2:1 mixture of
the_g{g stereoisomers.6 The Z isomer rearranged as expected at about 100°C
to yield the hydroazulene derivativeﬂzlcontaining a key methyl substituent.
Not surprising, thermal rearrangement of therg_isomer led to the product ggl

which resulted from a homo[l,5]sigmatropic shift.
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The alternative approach to compounds 4-6 via conjugate additions of the
copper reagents of 1-3 to f-halo or B-acetoxycycloalkenones was considered to
offer no real advantages over the 1,2-additions. The use of copper reagents
involves the formation of an additional reagent and the B-halosubstrates are

derived from the same 1,3-diones as the encl ethers used above.
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1,4-Additions to o,B-Acetylenic Carbonyl Compounds. One of the most

useful reactions of the 2-vinvlcyclopropyl copper reagents, described in the
accompanying paper, is the conjugate addition of these reagents to acetylenic
ketones and esters., This approach offers additional options for constructing
functionalized cvcloheptadienes. When the homocuprateﬂg, prepared3 from_éJ
was treated with methyl propiolate at -78°C, the trans-divinylecyclopropane ;Q‘
(80%) and the rearranged cycloheptadiene_ié-(lS%) were both isclated. Sub-
sequent rearrangement of 10 at 140°C yielded &i-quantitatively. The copper
reagents 3 and 12 were also added to the acetylenic ketone 13 in greater than
90% yield. In both cases, an 8:1 mixture of the trans-divinylcyclopropanes }3

and the corresponding cycloheptadienes’ié_was produced.
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The generation of cycloheptadienes such as ;éfalso provides for another ap-
proach to hydroazulenes via closure of the cyclopentenone ring. Work is cur-
rently underway in our laboratories to utilize this synthetic strategy.

As a final variation ip the sequence for constructing the divinyleyeclo-
propane system, we have added the cuprate reagent3 derived from the 2-lithio-
cyclopropane carbaldehyde diethyl acetal to the acetylenic ketone A3. The
combined yield of the E and Z_iscmers (E/Z=2/1) was B81%.

The selected examples of the vinyleyclopropyl organometallics outlined
above illustrate a number of ways one may set up a functionalized divinyl-
cyclopropane system for subsequent rearrangement to a cycloheptadiene deriva-
tive. Further improvements in the experimental conditions for the various
metallations may provide for the stereospecific construction of the cis-
divinyl isomer and thus avoid complications such as was encountered in the
formation of’_B_J
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