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Abstract: Easy new methods for introducing and removing the diphenylmethyl group as a protective
group of carboxylic acids are presented. For the formation of the diphenylmethyl esters from the
carboxylic acids and benzhydrol, the unusual A4,2 mechanism is followed.

We have studied several nucleophylic substitution reactions of benzhydrol and some of its derivatives in non
polar solvents (benzene or toluene) catalyzed by para-toluenesulfonic acid. The nature of these reactions and the

products formed are described in the scheme.
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PhCHNuH + X~OH === PhCH-Nu + TsOH

X =H, CHPhy, COR
NuH = nucleophylic compound = PhyCHOH, RCO,H, PhCHj.
PhyCHNu = Phy CHOCHPhj, PhoCHOCOR, ortho and para PhyCHCgH4CH3.

Mechanistically we view the reactions as occurring via intimate ion-molecule pair intermediates 2 analogous to
the ones proposed by Katritzky and coworkers.” The intermediacy of free benzhydryl carbocations in the reactions is
precluded since when benzhydrol was treated with para-toluenesulfonic acid in benzene, with water removal, no
triphenylmethane formed at all. Ohwada has reported that benzene traps free benzhydryl carbocations quantitatively
forming triphenylmethane.” When Ph,CH'OH was treated with PhCO.H and a catalytic amount of TsOH in refluxing
benzene under a Dean-Stark trap until no more water formed, it was found that PhCO,CHPh; and H,0'® were the
products. These facts are consistent with the mechanism of the scheme which in this case corresponds to the unusual
A2 mechanism *

Benzhydryl ether and benzhydryl benzoate are inert to hydrolysis when refluxed with para-toluenesulfonic acid
in an aqueous medium (water or water-dioxane). In contrast, benzhydryl ether was converted to benzhydryl benzoate
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when refluxed, with water removal, with a catalytic amount of para-toluenesulfonic acid in benzene in the presence of
benzoic acid. Also benzhydryl benzoate was converted to benzoic acid and tolyldiphenylmethane when refluxed with
para-toluenesulfonic acid in toluene. We reason that these reactions occur because para-toluenesulfonic acid is not
ionized in benzene or toluene thereby allowing the formation of 1 which is the precursor of the intimate ion-molecule pair
2. In the conversion of 1 into 2 bonds are concertedly broken and formed.

The diphenylmethyl group is a commonly used protective group for carboxylic acids.* On the basis of our
preceding study, we present new, easier methods for the introduction and removal of the diphenylmethyl group. For
introduction, a slight excess of the carboxylic acid dissolved in benzene was refluxed with benzhydrol in the presence of
a catalytic amount of para-toluenesulfonic acid under a Dean-Stark trap until no more water formed. Usual work up
gave good vields of the diphenylmethyl esters (table 1).

Table 1 RCO.H % Yield RCO,CHPh,’
R=Ph 78
R =PhCH, 83
R = Ph,CH 81

For removal of the CHPh, group, the ester dissolved in excess toluene was refluxed in the presence of an
equivalent molar amount of TsOH for about 8 hours. Aqueous NaHCO; extraction followed by concentration,
acidification and cooling gave good vields of the carboxylic acids (table 2).

Table 2 RCO.CHPh, % Yield RCO.H
R=Ph 83
R =PhCH; 95
R =Ph,CH 78
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