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The Isolation of a Spiran in the Acid-catalysed Rearrangement of a
Bicyclic Cyclohexadienone

By the late G. F. BURKINSHAW, B. R. Davis,* and P. D, WOODGATE
(Chemistry Department, University of Auckland)

and R. HobGEs
(Massey University, Palmerston Novtk, New Zealand)

In 1950, Woodward and Singh! postulated that
the acid-catalysed rearrangement of the dienone
(I) to give the phenol (III), proceeded by way of
the cationic spiran intermediate (II), the re-
arrangement involving two 1,2-alkyl shifts. Later
work?3 has served to confirm the correctness of
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this postulate in a number of related systems, but
no spiran has been isolated. Introduction of an
hydroxyl group into the angular position might
allow a spiran to stabilise itself by loss of a proton
rather than further alkyl migration. We now
report the isolation of a spiran from the acid-
catalysed rearrangement of the bicyclic dienone
(v).

Treatment of the dienone (IV) with a dilute
solution of boron trifluoride in ether gave the
spiran (V) as an unstable oil. The u.v. absorp-
tion, Amax 235 mp (€ = 9000), and i.r. maximum
at 1685 cm.™? were consistent with the presence
of an ene-dione grouping, while the n.m.r. spectrum
showed two vinyl protons with very similar
chemical shifts (6:708) and two methylene
protons adjacent to a carbonyl group (278 §).

Zinc-acetic acid reduction of the total product
gave a crystalline diketone, C,,H,,0,, whose lack
of intense absorption in the u.v., and whose i.r.
(Vmax 1710 cm.”?) and n.m.r. spectra (no vinyl
hydrogens) were entirely consistent with the
structure (VI). The high-resolution mass spec-
trum could be interpreted in terms of this formula-
tion, and in particular indicated that the two
carbonyl groups were separated by two methylene
groups.

A similar reaction was subsequently observed
during the preparation of a steroidal hydroxy-
dienone. Oxidation of the phenol (VII) with
hydrogen peroxide and sulphuric acid in acetic
anhydride gave a crystalline ketone assigned the
structure (VIII). Reduction of this cyclohexene-
dione (VIII) with zinc in acetic acid gave a dihydro-
product (IX); the ir., u.v., nm.r., and mass
spectra were consistent with the structures
suggested, (VIII) and (IX). Decoupling experi-
ments on the n.m.r. spectrum of the diketone (IX)
showed the presence of a methyl group attached
to a carbon atom bearing one hydrogen atom.

These experiments represent the first examples
of the isolation of a spiran from the acid-catalysed
rearrangement of a bicyclic dienone, and support
the intermediacy of such systems in similar
rearrangements.
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