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In spite of the current interest in the highly strained bicyclo[2.l1l.l]hexane
system, there is no efficient, non-photochemical synthesis of this system from
readily available compounds.1 The only purely chemical entries into this intri-
guing ring system involve either long synthetic routes or proceed in very poor
yield.2 We wish to report the first example of the chemical conversion of a pi-~
nane derivative to a bicyclo[2.l.l]lhexane derivative by a route which provides
information on the conformation and reactivity of pinane derivatives.

Treatment of diol }, readily obtained by hydroxylation of a-pinene,3 with
p-toluenesulfonyl chloride in pyridine afforded the crystalline cis-monotosylate
3,4 whose nmr spectrum (CCl4) showed, inter alia, singlet methyl absorptions at
§ 2,45, 1.25, 1.18 and 0.93 and a doublet of doublets at § 4.84 (1H, CHOTs, J =
10 and 6 Hz). Monotosylate g reacted readily with potassium t-butoxide in t-
butyl alcohol at 65° to give the ring contracted ketone, 2a-acetyl-5,5-dimethyl-
bicyclo[2.1.1]hexane (g)5 in 60% isolated yield. The ring contracted ketone 3
exhibits nmr absorption at § 2.85 (1H, mult., )Cgfg-) and singlet methyl absorp-
tions at § 2.10, 1.29 and 0.83 and has an infrared spectrum identical with that

of an authentic sample.6
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In contrast, when the non-crystalline trans-monotosylate 4, obtained from
the corresponding diol3, was treated with potassium t-butoxide in t-butyl alco-
hol o-pinene oxide (5) was obtained.

Because it is well established that in base catalyzed pinacol-type rear-
rangements the migrating group should bear an anti-coplanar relationship to the
leaving group and that epoxide formation occurs most readily from a diaxial re-
lationship between the alkoxide ion and the leaving group, these results clearly
exclude g§ and 4a as the reactive conformations of the two monotosylates. If
conformation 32 were important for monotosylate g, methyl migration would be
expected to give 2-methylnopinone (6) and we have been unable to detect either
isomer of 6 in the reaction product. Similarly, if conformation 4a were impor-
tant for monotosylate 4, ring contraction would be expected, but again we have
been unable to detect this product in the crude reaction mixture.

Although the high selectivity observed in these reactions is readily ex-
plained by reactive conformations 2b and 4b for the two monotosylates it is not
possible to exclude the flattened planar conformations 2c¢ and 4c. 1In confor-
mation %g, it would appear that there should be an equal probability for either
ring contraction or methyl migration, but the transition state for methyl mi-
gration may be energetically unfavorable because of the development of a severe
interaction between the migrating methyl group and the C-9 methyl group. Simi-
larly in conformation 4c, ring contraction would require the incipient acetyl
group to closely approach the C-9 methyl group. We are currently examining
other rearrangements in the pinane series which we hope will clarify the con-

formational problem.
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