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Below -60° in FSO3H/S0,CIF the nonamethyl bicyclo[3.2.1 Joctadien-2-yl cation 1 undergoes
two degenerate rearrangements, circumambu]ation1 and a 1,2-shift of the methano br'idge.2 The
first of these processes is much faster than the second, and is nmr—observab1e,1 whereas the
second process was detected only by labeling studies.2 When solutions of 1 in FSQ4H/SO,CIF
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were maintained at or above -60° for an extended time, an irreversible rearrangement to a new
cation occurred, and it is the mechanism of this process we wish to discuss here.

At -52° the nmr spectrum of 1 consists of a sharp singlet at 61.27 (equilibrating methyls
8 and 9), a sharp singlet at 61.52 (methyls 1 and 5) and a broad singlet at §2.20 (equilibrating
methyls 2,3,4,6 and 7).1’3 Gradually this spectrum is replaced by one with seven peaks. The
process, which was conveniently followed kinetically by the decay of the peak at 1.27 and by
the appearance of the peaks at §1.03 and §2.88, has a first order rate constant of 1.9 + 0.2
X lo'qsec '1. We assign the product fon structure 2, with two pairs of methyls that should be

N
unique having coincidentally the same chemical shifts.
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When quenched, g gave two isomeric hydrocarbons 3 and ﬁ in a ratio which varied between 1:1 and

1:2 depending on the quenching technique. Dissolution of either 3or 4 in FSO3H or in trifluor-
acetic acid (TFA) regenerated 2, which was stable in TFA up to +50°.

When ] containing 3/7 deuterium Iabe'l2 in methyls 1-7 but no deuterium in methyls 8 and 9
was allowed to rearrange to 2 in FSO3H/SO,CIF, the product showed no reduction in the areas of
the two high-field singlets assigned to the gem-dimethyl protons. Consequently mechanisms which
involve a 1,2-shift of one of these methyl groups can be eh'm'inated.6

7
We propose the following scheme to rationalize the labeling result:
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The cyclopropylcarbinyl cation Q may rearrange directly to cyclopropylcarbinyl cation E which

o

can collapse to g. Q may rearrange to g via g ('inch-worm' mechanism involving successive 1,2-
shifts). Finally, if E is an intermediate it could collapse directly to %. At present there are
no data which permit a distinction among these paths.

The rate of isomerization of ] - 2 was measured at eight temperatures8 between -36 and
-55% and furnished the following activation parameters: AF# (-45%) 16.6 Kca]/mo],AS* +3.5 eu/mol,
AH* 17.4 Kcal/mol. The corresponding values for the circumambulatory process were AF¢ (-80°) 10.2
Kcal/mol, AS* -6.6 eu/mol, AH# 7.0 K cal/mo1. Presumably the 1,2-bridge shift has an activation

enthalpy between those of the other two processes.
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Although ions ] and 2 are both allylic cations, 1 is a pericyclic cation of the (2+, 20)
mode.9 It is therefore destabilized {or incipiently bis-homo antiaromatic) relative to 2, which
must be regarded only as an allylic cation since the free double bond is out of the ribbon seg-
ment. This difference, as well as relief of strain, may contribute to the driving force for

the facile isomerization of 1=+ g.
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In TFA-d at room temperature the peak at §2.77 washed out in less than 1 min. The peak at
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