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In recent years the structure-reactivity relationships of bridgehead ions have received
attention and a number of investigations have concentrated on the nature of the l-adamantyl
cation (1). Recently Geluk and Schlatmann (2) described the sulphuric acid catalysed inter-
conversion of 1- and 2-adamantanol via a process involving a 1,2-hydride shif't to the tertiary
or secondary cation whereas we have been investigating the situation in which the 2-adamantyl
cation is also tertiary. We report here a new rearrangement involving the 2-methyl-2-
adamantyl cation. 2-Methyl-2-adamantanol (I) (3) was chosen as a source of this ion; the
reactions studied and the compounds isolated by ether extraction and adsorption chromatography
after dilution with water were as follows:

(a) (I) 0.32 molar in 987 sulphuric acid for 5 minutes at 50°C gave l-methyladamantane (II)
(4) and 2-methyladamantane (III) (3) in the ratio 10:1, three compounds tentatively identified
as dimeric ethers (total 38%), 3-methyl-l-sdamantanol (IV) (36%) (5), and 4-methyladamantanone
(v)" (ca. 3%) m.p. 126-7°; IR(KBr): 1720 cm"l; n.m.r. (cc1k)'r: sharp singlet at 9.12

(3H, bridgehead cnj), broad singlet at 7.59 (2H, e¢to C=0), and a multiplet at 7.8-8.4 (11H,
remaining adamantyl protons) .

(v) (I) 0.32 molar in 98% sulphuric acid for 1 minute at 0° gave (III) (16%), starting material
(5%), 2-methyl-l-adamantanol (VI)" (22%), m.p. 211-3°, and 4-methyl-l-adamantanol (vin)”* (7%,
m.p. 16}-80. The structures of these two new alcohols were deduced from the following obser-
vations. They were not affected by chromic acid in acetcone and their n.m.r. spectra (DMS0)
showed sharp singlets for the hydroxy hydrogens, indicating that they were tertiary alcohols;

(VI) n.m.r. (cc11+)'r: a doublet at 9,01 (3H, methyl group) and a multiplet at 7.75-8.75 (15H,

®
Satisfactory analytical values were obtained.
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hydroxyl and remaining adamantyl protons). (VII) n.m.r. (CClk)f: two doublets at 8.97 and
8.99 (3H, methyl group) and a multiplet at 7.75-8.75 (15H, hydroxyl and remaining adamantyl
protons). The two methyl doublets (ratio ca. 1:1} in the spectrum of (VII) indicated the
presence of both cis- and trans-isomers and glpc analysis (20 m. 5% Apiezon L) of the tri-
Pluorcacetates gave the isomer ratio as 1:1. Purthermore, adsorption chromatography of {vir)
on alumina gave one of the isomers (VIIa)‘, p.p. 184-6°, of > 98¢ isomeric purity, Additional

support for structures (VI) and (VII) was obtained from the synthetic sequence below.
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2-Methyladamantane was treated with boiling bromine for 4 hr. and the resulting bromide mixture
was hydrolysed (without purification) in aqueous potassium carbonate. Adsorption chromato-
graphy then gave (VI) and (VII) in 42 and 22% yields, respectively, after purification by
crystallisation and sublimation. The isomer ratio of (VII), obtained in this way, was also 1:1.
(e) (I) or (IV) in 98% sulphuric acid for 5 hr. at €5° gave (V) in ca. 10% yield.
(a) (VI) or (VII) in 98% sulphuric mecid for 1 minute at 25° gave a 1:2 mixture of the two,
together with small amounts of (II), (IIT), and (IV). With longer reaction times, the con-
centrations of (VI) and (VII) decreased and (IV) and (II) were the major products after 40
minutes.
(e) (VIIa) in 98% sulphuric acid for 1 minute at 0° gave (VII)(isomer ratio 1:1) and (VI).
Whatever the precise mechanism, a clear sequence of events emerges from these experiments.
The 2-methyl-2-adamantyl cation (VIII) is presumebly the first intermediate; in spite of its
planar tertiary structure, it isomerises rapidly to an equilibrium mixture of all the other
tertiary cations [(+)- and (-)-(IX), and the gis-trans-peir (X) and (XI)] derived from 2-
methyladamantane. A 1,2-methyl shift on cation (IX) could give & secondary adamantyl cation

which would be expected to isomerise rapidly to the bridgehead ion (XII) via a 1,2-hydride shift.

CH3
JCRNoRy GaN ORy ¢

W) (X) X) xXn (X

It may be that reversible isomerisations to secondary adamantyl cations via 1,2-hydride shifts
are the mechanistic links between the ions (IX), (X), and (XI). The isolation of small amounts
of 4-methyladamantanone supports this view since it can result from oxidation of the corres-
ponding secondary alcohol. It is also in accord with the observation that l-adamantanol is
oxidised to adamantanone by concentrated sulphuric acid (2). The formation of 1- and 2-methyl-

adamantane mey result from a disproportionation reaction; this possibility is being investigated.
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