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FUNCTIONALISATION REACTIONS OF DIAMANTANE
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The report1 of a substantial improvement in the synthesis of diamantane(II), the next higher
homologue of the diamondoid hydrocarbon series, and of some functionalisation reactions2 of this
interesting molecule, prompt us to describe our recent experiments with tetrahydro-Binor—S(I)B,

the product of as yet urdetermined structure of hydrogenclytic cleavage of both cycloiropane rings

of the readily available norbornadiene dimer Binor—Sh.
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Aluminium chloride reacts with (I) in boiling dichloromethane, yielding after 12 hr. a
product composed of >90% diamantane; the pure compound, m,p. 2500, can be obtained in ca. 70%
yield after purification by chromatography over alumina and sublimation. This profound
structural change occurs so readily and is so highly selective that in several instances we
have even found the isolation and purification of diamantane unnecessary prior to the applica-
tion of functionalisation procedures developed earlier for adamantane and 1—methy1adamantane5.
For example, treatment of a solution of (I) in dichloromethane containing aluminium chloride
after 12 hr, with acetyl chloride a2t 0o° gave a 1:1 mixture of l-chlorodiamantane (IIIa), m.p.
250.5-252.5°, and 4-chlorodiamantane (IVa) m.p. 75.5-76.5°, in ga. 80% yield., Hydrolysis of
the mixture with hydrochloric acid in dimethylformamide gave equal amounts of diamantan-l-ol
(II1b), m.p. 292.5-2%.0°, and dismantan-h4-ol (IVb), m.p. 206-208°, which were separable by
ch}omatography over alumina., Functionalisation of the 4 position of diamantane in the chlor-
in%tion reaction is particularly useful since until now L-substituted derivatives were avail-
abl% only through a roundabout and cumbersome route; the 1:1 product ratio is also the
equilibrium ratio at 0° since separate experiments in which (IITa) and (IVa) were individually
treated with aluminium chloride in dichloromethane gave mixtures of approximately equal amounts
of the two, Similarly, treatment of either (IIIb) or (IVb) with 987 sulphuric acid for 15 min,
at 0° gave mixtures of the two alcohols in the ratio ca. 1:1. The selective introduction of
twp chlorine substituents was also readily achieved starting with tetrahydro-Binor-S: the re-
arrangment procedure was conducted as before, paraformaldehyde was then added at 005 and the
product isolated in good yield was 4,9-dichlorodiamantane (V), m.p. 308-310°,

It is generally believed6 that only strong Lewis acids of the aluminium halide type are
capable of catalysing the rearrangement of strained polycyclic hydrocarbons of ten or more
carbon atoms into diamondoid structures, but that sulphuric acid, though effective in the inter-
conversion of many substituted adamantanes7, is catalytically ineffective in such rearrange-
ments. But the remarkable ease of diamantane formation is dramatically illustrated by the
reaction of (I) with 96% sulphuric acid at 70°: diamantane sublimes from the reaction flask
within 30 min.B, and at slightly higher temperatures and longer times diamantanone (VI), m.p.
248-249°, is produced in 5% yield; up to 60% yields of (VI) could be realised from pure

diamantane in 9€% sulphuric acid at 75° for 7 hr. 2.
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3everal interesting difuntionalised diamantanes can be prepared from diamantanone via the
unsaturated acid (VII). Exposure of (VI) to sodium azide in methanesulphonic acid at 0°

10,11. In 96%

followed by 50% aqueous sodium hydroxide gave (VII), m.p. 215-216°, in 16% yield
sulphuric acid at 20° (VII) cyclised to the lactone (VIII), m.p. 275-276°, in 70% yield, where-
as in 509 sulphuric acid at 90° for 4 hr. the major product (75%) was 3a-hydroxydiamantan-5-
one (IX)lZ, m.p. 256-258°, The hydroxyl group was assigred the axial configuration since
reduction of (IX) with lithium alumin®wa hydride gave a diol, m.p. 272-275°, which must be the
diaxial isomer {XI) because of the strong intramolecular hydrogen bonding exhibited by its
infrared spectrum at high dilution in carbon tetrachloride. Oxidation of (IX) gave diamantane-
3,5-dione (X), m.p. 258-260°13,
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