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Exo-double bonds of 2-methylene-4,4,6~-trimethylbicyclo[4,2,0]-

147(13) 2(3),7(13)

octane (1), -protoilludene (3), A -illudadiene (5),

2(10)

and 4 -pinene ( 7) were effectively migrated to the endo

positions over MgO catalyst.

A simple and beneficial method for migrating an exo-double bond to endo
position will make the Wittig reaction more valuable in the synthesis of olefinic
compounds. Usually, the double bond is migrated by acid-catalyzed reaction.l -On
the other hand, base-catalyzed double bond migrations are scarecely known in organic
synthesis except with strong homogeneous bases such as t-BuOK in dimethyl-sulfoxide.
We wish to report that the migration of the double bond proceeds by a simple
procedure using magnesium oxide as a heterogeneous basic catalyst.2

Magnesium oxide catalyst was prepared from magnesium hydroxide (Kanto Chemical
Co.) by outgassing at 773 K for 2-3 h and was stored in a sealed glass ampoule.

The reactant that had been degassed was admitted to the catalyst through a breakable
seal. The whole reaction system was kept at the reaction temperature to prevent

the reaction mixture from being condensed. The products were collected in a liquid

nigtogen trap and subjected to gas chromatographic and mass spectrometric analyses.

Results are given in Table 1. All reactions were very clean and proceeded
quantitatively. Especially, the reaction of illudadiene (g)(42(3)’7(13)—>4€(3)’7(8))
is notable, because any other methods3 could not give such an excellent result.

Since magnesium oxide exhibits basic property on the surface, it is considered
that the reactions are initiated by abstraction of the allylic proton by the basic

center on the catalyst to form carbanion species favoring an endo-cyclic double
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bond formation.

Table 1. Double bond migration over MgO Catalyst

Substrate Weight of Weight of Reaction Reaction Product Yield

substrate catalyst temp. time
g g K h
1 0.10 0.1 383 1 2 quantitative
3 1.2 2.0 438 1.5 4 quantitative
o2 0.15 0.15 423 2 J3 quantitative
A 0.05 0.2 373 2 8 quantitative
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