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In the acidic decomposition of 2,3,4,5,6-penta-
methylbenzyl nitrate, an appreciable amount of
hexamethylbenzene (HMB) was obtained as one of
the main products.2) Since the intermolecular
migration of the methyl group can hardly be possible

under those mild conditions, HMB must have been
formed by some other ways. Perhaps the most
satisfactory interpretation is that the nitrate under-
went the complex ionization to yield pentamethyl-
benzyl cation (PMB+),3) which was then converted
into HMB by the hydrogen atom abstraction 4)
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TABLE 1. YIELD OF HMB

* Calculated on the assumption that one mole of HMB was formed from two moles of the

starting material.

With an intent to confirm this, some 2,3,4,5,6-
pentamethylbenzyl derivatives were prepared and
subjected to the action of sulfuric acid. All these
compounds were found to be reduced with great
ease to HMB, the yield of which could be increased
considerably when the reaction was carried out in
alkane medium. The characteristic color changes
from purple-red into dark purple were observed
during these transformations. Although the similar
color change was observed by dissolving 2,3,4,5,6-
pentamethylbenzyl alcohol in trifluoroacetic acid,
the reduction was slow and incomplete at room
temperature. However, PMR spectroscopy has
revealed that the addition of small amounts of
sulfuric acid to the solution can complete the re-
duction within a few minutes. Rather surprisingly,
an attempted synthesis of bis(2,3,4,5,6-pentamethyl-
benzyl) ether by heating the alcohol with tosyl
chloride in presence of pyridine also led to the
formation of some HMB. The alcohol and its esters
were especially subject to the easy reduction; even
from the chloride HMB was slowly formed with
continuous evolution of hydrogen chloride. The
remarkable stability of PMB+ has recently been
established in strong acid system (SbF5-SO2),5) but
the present work has shown that PMB+ is readily

reduced to HMB under ordinary conditions. No

pentamethylbenzene could be detected during these
reactions.

In the medium of an aromatic hydrocarbon, the

methylene group was transferred from PMB+ to

the solvent with the consequent formation of pen-

tamethylbenzene and diphenylmethane derivatives.

The process must be similar to those of the transcar-

bonylation,6) the transbenzylation,7) and the trans-

sulfonation,8) and may be explained in terms of

steric crowdedness and strong electrophilic character

of PMB+.

Experimental

2,3,4,5,6-Pentamethylbenzyl derivatives were prepared
as described in the literature: the alcohol (mp 160-
161℃),81the nitrate (mp 95-97℃),21 the acetate

(mp 84.5-86,5℃),9) and the chloride(mp 81-82℃).10)

All these compounds dissolved readily in sulfuric acid

to give a purple solution which was, after having stood
for some time, diluted with excess of water. A solid

precipitate was chromatographed on alumina using
light petroleum to give HMB as an early eluate; it was

spectroscopically identical with the authentic specimen,
and showed no depression of the mixed melting point

(mp 164-165℃)11) A dark brown powder of no

definite melting point (on heating, it turned to yellow with
gradual decomposition) remained on the top of the col-
umn, and dissolevd readily in carbon tetrachloride to
give a brown-red solution, the PMR spectrum of which
showed a broad methyl absorption at around 7.8-8.0r.
Thus it is a polymeric substance probably formed as a
result of the hydrogen atom abstraction by PMB+.
Yields of HMB from various sources were recorded in
Table 1.

2,3,4,5,6-Pentamethylbenzyl acetate (2.0g) in methyl-
cyclohexane (30ml) was treated with sulfuric acid
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(10ml) under vigorous agitation at 13℃ for 30min.

The mixture immediately turned into dark purple and
some heat was evolved. Quenching with water, extrac-
tion by ether, and removal of the solvent under reduced
pressure left a light brown solid, the chromatography of
which on alumina using light petroleum gave HMB

(mp 164-165℃,0.86g)as an early eluate.

A deep purple solution of 2,3,4,5,6-pentamethylbenzyl
alcohol (0.5g) in a large excess of trifluoroacetic acid
was stirred at room temperature for 40 hr. Ordinary
working-up and the subsequent chromatography on
alumina gave HMB (0.03 g, 14%*) from the light pet-
roleum eluates. Most products (mainly trifluoroacetate)

remained on the top of the column.
 The transfer of the methylene group of PMB+ to
another aromatic nucleus was realized by stirring a
mixture of a pentamethylbenzyl derivative (2.0g) with
an aromatic hydrocarbon (40ml) and sulfuric acid
(15ml)at 10℃ for 1.5-2 hr. Products were analyzed

by gas chromatography and identified by comparison
with the authentic specimens; pentamethylbenzene and
diphenylmenthane were formed nearly in equal quantity.
Small amounts of another diphenylmethane compound
(probably unsym-polymethyldiphenylmethane of the type
I) were not further investigated.


