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Scheme 1. Retrosynthetic analysis of isocomene (1),

rangements,a it rvas anticipated that intermediate cation 2 ιvould
form υροη rearrangement of the isomeric tertiary cation. intermedi-
ate 3. Like intermediate 2, cation 3 is expected to be α transient
species; once formed, its carbon skeleton could rearrange ßη the
indicated way to give 2. Iη the context of bicyclo[4.2.0] frame-
rvorks, the facility vrith which cyclobutyl carbinyl cations rearrange
to isomeric bicyclo[3.3.0] frameιvorks rvas knorvn.a This skeletal
reaffangement benefits from the thermodynamic driving force
provided by the relief of ring strain inherent ßη the cyclobutane
SyStem.

It was projected that intermediate 3 could be derived ßη α
straightforward manner from ketone 4. Retrosynthetic dissection of
4 by cleavage of the indicated carbon-carbon bonds leads to inter-
mediate 5, Ιt is here, ßη this retrosynthetic step, that we witness sig-
nificant structural simplification. Ιη the synthetic direction, enone
olefin 5 could participate ßη α photo-induced intramolecular εηοηε-
olefin [2+2] cycloaddition reaction to give intermediate 4. Ιf suc
cessful, this single transformation would create two nevr' carbon-
carbon bonds and ιhree conιiguous. qυαιετηατγ sιereogenic centersS
and, from intermediate 4, the completion of the synthesis rryould
require οηΙγ tvro operations. Cleavage of the indicated bond ßη
5 leads back tο simple and readily available starting materials 6
and 7.

ιsocomene
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224 14 Isocomene

phenylphosphorane (see Scheme 3). Iη DMSO at 70"C.4 is;,;.l*
verted to intermediate θ through α Wittig reaction.6 When θ ß5 ß§-
solved ßη benzene and heated tο reflux ßη the presence of ρυ"*.*
toluenesulfonic acid, the newly formed exocyclic methylene is μò*
tonated to give the putative tertiary cation 3. The carbocation ßη S
could conceivably react ßη several different ways; however, by r-ir-
tue of its spatial relationship to the cyclobutane ring, ihe prerequi-
sites for α thermodynamically driven skeletal reaffangement ατ
satisfied. Ιf bond α migrates, the isomeric tertiary cation 2 Lò
formed. Loss of α proton from 2 viould then complete the synιhesis
of isocomene (1). Ιf, οη ihe other hanÜ, bond b ßη intermedialt 3
migτates, then bιidged tertiary cation 10 is formed. Althoagt, þτ
honιo\ogy rrιith isocony\ òαtßοτι 2 is τιοß obyious" ßτιιεττηdJΦÝ ß
òαη be converted ßηtο 2 after α second bond migratiσn" Τhπμ_ §ßßttßßß
or both rearTangement pathvrays can lead to the formation of ß§{τ§δ-

Ph3P=GH2,
--'..............._
DMSo,70.c
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Scheme 3. Synthesis of (Þ-ßsοòοmεησ [(t)-1].
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