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It is common knowledge that benzene and similar
aromatic compounds may be readily alkylated with an
alkyl halide under Friedel-Crafts conditions. It is,
however, a curious fact that tetraphenylmethane can-
not be prepared by such direct alkylation procedures.?
Triphenylmethyl chloride fails to alkylate benzene as do
similar systems which presumably involve an inter-
mediate triphenylmethyl ecation. Arguments have
been presented? that this cannot be due to steric hin-
drance nor to instability of tetraphenylmethane for this
substance is “thermally stable.”

It appeared reasonable that the thermal stability of
tetraphenylmethane should have little or no relation-
ship to the failure of the Friedel-Crafts alkylation re-
action but rather the produet might well be unstable
with respect to reactants under the alkylating condi-
tions. The alkylation process is acknowledged as being
in some measure reversible; hence one might anticipate
fairly ready dealkylation of the substituted benzene to
generate the relatively stable triphenylmethyl cation
and benzene. Accordingly we allowed tetraphenyl-
methane to react with anhydrous aluminum chloride
and hydrogen chloride in benzene solution. Hydrolysis
of the reaction mixture gave an almost quantitative
vield of triphenylearbinol thus indicating facile deal-
kylation of the substituted benzene.
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In contrast to its ready fragmentation in the pres-
ence of aluminum chloride, tetraphenylmethane appears
to undergo very little change in concentrated sulfuric
acid at room temperature. At higher temperatures
the characteristic ultraviolet spectrum of the triphen-
ylmethyl cation could be detected in the solution al-
though the bulk of the tetraphenylmethane could be re-
covered unchanged from the solution.

The observance of similar behavior in related sub-
stances is to be anticipated.
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One might now postulate that the triphenylmethyl
cation will alkylate benzene but due to an unfavorable
equilibrium one fails to obtain significant quantities
of product. As a simple test of this hypothesis we
allowed 4-methyltriphenylmethyl chloride? to react
with benzene in the presence of aluminum chloride. If
reversible alkylation and dealkylation occurs one would
expect to generate a mixture of benzene, toluene, tri-
phenylmethyl cation, and the cation derived from the
original reactant. Such was evidently the case for
hydrolysis of the reaction mixture afforded triphenyl-
carbinol, diphenyl-4-tolylearbinol, and a liquid frac-
tion containing largely benzene but in which toluene
could be identified by vapor phase chromatography.

Experimental

Dealkylation of Tetraphenylmethane.—A solution of 1.60 g.
(0.005 mole) of tetraphenylmethane in 20 ml. of anhydrous
benzene was saturated with anhydrous hydrogen chloride. Upon
addition of 2 g. of anhydrous aluminum chloride the colorless
mixture turned deep red in color. The mixture was warmed
briefly on a steam cone, poured into water, and extracted with
ether. Evaporation of the ether extract left a yellow solid residue
which, upon decolorization with charcoal and crystallization, af-
forded 1.25 g. of triphenylearbinol, m.p. 162-163°. Admixture
with authentic triphenylearbinol gave no melting point depres-
sion. The infrared spectrum was identical with that of authentic
material.

Attempted Alkylation of Benzene.—A solution of 5.8 (0.02
mole) of 4-methyltriphenylmethyl chloride and 4 g. of anhydrous
aluminum chloride in 20 m!l. of dry benzene was stirred for 6 hr.
at room temperature and then warmed briefly on a steam cone
and poured into ice~water. The organic material was extracted
with ether and the extract was carefully fractionated by distilla-
tion to give an aromatic fraction which by vapor phase ehroma-
tography analysis contained a small but definite quantity of
toluene. The distillation residue afiorded 0.47 g. of authentic
triphenylcarbinol after much tedious handling. Somewhat im-
pure diphenyl-4-tolylearbinol was also recovered and identified by
its infrared spectrum.
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Since the first report? in 1956 describing the use of the
carbo-f-butoxy protective group its numerous advan-
tages over other protective groups have become clear.
Sufficient effort has been expended regarding the intro-
duection and removal of this function that it has become
one of the most valuable of all amino-protecting
groups.®*
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