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FLUOROSULFURIC ACID INDUCED CYCLISATION OF A METHALLYL CARBINOL
INVOLVING AN APPARENT OXYGEN MIGRATION

Steven T. Bright, James M. Coxon* and Peter J. Steel*
Department of Chemistry, University of Canterbury,
Christchurch, New Zealand.

Summary: The methallyl carbinol 3 reacts with HSO3F to give the cyclic ether 4, via the
intermediacy of a protonated oxetane.

As part of an continuing study1-4 of the use of superacids in organic synthesis we recently
described3 the reactions of a series of benzyl carbinols with fluorosulfuric acid at -78°C. A variety
of different reaction modes were found to occur, depending on the specific substrate. For example
the 2-methylcyclohexanol 1 underwent rearrangement and cyclisation to give the
hexahydrofluorene 2 in >85% yield. We have since4 extended this study by replacing the benzyl
group with 2-phenylethyl and 3-phenylpropyl substituents and now report a further extension in
the form of the methallyl carbinol 3.
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Reaction of 3 with HSO3F at -780C, quenching and product isolation gave 2,2,7a-trimethyl-
cis-octahydrobenzofuran (4),5 as the only monomeric product.8 The formation of cyclic ethers in
HSO3F has been the subject of considerable recent attention.7-1° In the present case the
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product ether cannot be formed by a direct cyclisation reaction since the oxygen has undergone
an apparent migration. The mechanism shown accounts for this by cyclisation of the initially
formed cation to produce a protonated oxetane which is unstable under the reaction conditions11
and which undergoes ring opening to a new hydroxy cation which, after a hydride shift,
recyclises’?2 ta the observed product.

This represents the first example of cyclic ether formation in HSO3F in which the oxygen atom
undergoes migration during the course of reaction. The reaction is also novel in that it is the first
case of cyclisation in HSO3F to produce an oxetane (albeit as an intermediate) and the first
example of a tertiary hydroxyl group cyclising to an ether in HSO3F.13
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