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292. Acetolysis of 4-endo-diazoacetyl-bicyclo{3.1.0]hexene:
a new synthesis of semibullvalene
Preliminary communication?)
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Summary. Acetolysis of diazoketone 1 gives in good yield 6-acetoxy-tricyclo[3.3.0.0%-8]octan-3-
one (2) which is converted into semibullvalene in a three-step sequence. Compound 2 is potentially
a good starting material for 3, 6-substituted semibullvalenes.

Owing to its unique geometry, semibullvalene (4) is capable of undergoing a
facile Cope rearrangement [1]. There is considerable current interest in this process
and the development of improved routes to the parent compound [2]. We report a
new synthesis which also offers possibilities for the preparation of 3- or 6-substituted
semibullvalenes.

We have previously reported that primary 5,6-unsaturated diazoketones undergo
intramolecular acid catalyzed hydrolysis to give a high yield of cyclic products [3].
Acetolysis of 4-endo-diazoacetyl-bicyclo[3.1.0lhexene (1) [4] (glacial acetic acid, 40°),
followed by neutralisation and vacuum distillation yielded 2, b.p. 90-91°/10-3 Torr
(70-809%)3). The IR. spectrum, vc=0 1735 (acetate), 1715 cm™?, is very similar to
that of tricyclo[3.3.0.0?-#]octan-3-one, vo=0 1723 cm-! [5], and is typical of an unstrain-
ed five membered ring ketone.

Analysis by gas chromatography showed the presence of two isomers. The main
product, 2b (55%,), a low melting solid isolated by preparative gas chromatography
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1 The full paper will be submitted to Helv.

2)  Present address: Sterling Chemistry Laboratory, Yale University, New Haven, Conn,,
06520, U.S.A.

3)  All new compounds gave satisfactory elemental analyses and spectral data.
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(Carbowax, 180°), was assigned the endo-configuration by comparison of its NMR.
spectrum with that of alcohol 5, in particular the characteristic signal from H(6)
(=527, X of AA'MX system, Jax = Ja,x = 3 Hz, Jux = 2.5 Hz) [6]. The minor
isomer, 6-exo-acetoxy-tricyclo{3.3.0.0%-8Joctan-3-one (2a) (459%,), was isolated as a
white crystalline compound, m.p. 84-86°, and gave a broad singlet at 6 = 4.99 for
H(6); the higher field position relative to the corresponding proton in 2b is consistent
with the structural assignments and the magnetic anisotropy of the carbonyl group.

The initial mixture of isomers 2a and 2b was reduced with an excess of lithium
aluminium hydride to give the mixture of diols 3, m.p. 167-174° (65%,), probably by
exo-attack of the reagent {6]. Attempts to separate the components by G.C. were
unsuccessful; under the conditions of analysis (SE 30, 130°) the material isomerised
to two compounds, each with m/e 140, and NMR. and IR. spectra indicating a css-
olefinic linkage.

The diols 3 were treated with 2 equiv. of n#-butyllithium at —40° followed by
2 equiv. of methanesulfonyl chloride. A double elimination with an excess of potassium
t-butoxide in DMF at 60° gave semibullvalene (4), identified by comparison with
spectral data from the literature [2], in 259, overall yield from 34).

Acetate 2 could be hydrolysed in alkaline solution and the resulting keto-alcohols
oxidised by Collins reagent to give the dicarbonyl compound, tricyclo[3.3.0.02-8Joctan-
3,6-dione (6), m.p. 69-70° (from CCl,/petroleum cther), vo=0 1712, 1748 cm—!. Com-
pounds 2 and 6 should provide a simple entry to 3- and/or 6- substituted semibull-
valenes.
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4)  Determined by GC. (intcrnal standard); no attempt has been made to optimize yield.





