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Stearoyl Methanesulfonate. A Mixed
Anhydride from an Isopropenyl Ester

Summary: Isopropenyl stearate and methanesulfonic
acid react at ambient temperatures in methylene
chloride to give the mixed anhydride stearoyl methane-
sulfonate, a powerful stearoylating agent.

Sir: Mixed carboxylic-oxy acid anhydrides have
been regarded as highly effective acylating agents.
They have been prepared by the reaction of a silver
sulfonate with an acid chloride,! a sulfonic acid with a
ketene,? a sulfonic acid with an acid chloride,® or a
sulfonic acid with a carboxylic anhydride® or from a
lithium carboxylate and the sulfur trioxide-N,N-di-
methylformamide complex.*

Nevertheless, little attention has been given to the
facile synthesis of these acylating agents from sulfonic
acids and isopropenyl esters. An early report® on the
reactions of isopropenyl acetate (IPA) acknowledged
that IPA reacts with carboxylic acids in the presence of

_a catalytic amount of sulfuric acid to give mixed car-
‘Yoxylic anhydrides. Another group studied the ki-
netics of various acid-catalyzed IPA reactions and
concluded that the active intermediates are mixed
acetic-sulfonic or acetic-sulfuric anhydrides.® Iso-
propenyl esters now may be prepared easily by reaction
of a carboxylic acid with propyne in the presence of
zine oxide or the zinc carboxylate,” and this opens a new
synthetic pathway to the once difficult to obtain mixed
anhydrides.

We have isolated the mixed anhydride stearoyl
methanesulfonate from the reaction mixture of equi-
molar amounts of isopropenyl stearate and anhydrous
methanesulfonic acid in methylene chloride. Al-
though attempts to recrystallize the white solid led to
disproportionation, ir analysis and potentiometric titra-

“tion demonstrated that the initial product was reason-
ably pure mixed anhydride. Ir absorptions (in a Nujol
mull) occur at 1805 and 1185 em—! and are typical’
for mixed carboxylic-sulfonic anhydrides. Ir analysis
also showed that the material was essentially free of
stearic acid, stearic anhydride, and isopropenyl stearate.
A weighed sample of product was hydrolyzed in a
known amount of dilute aqueous sodium hydroxide,
and the resulting solution was back-titrated with 01N
hydrochloric acid. Two potentiometric end points
were observed, one corresponding to double the amount
of sodium hydroxide of the other; one end point was in
the pH 5 region (methanesulfonic acid) and the other at
pH 9 (stearic acid). The equivalent weight of the
mixed anhydride calculated from the titration was
within 3%, of the theoretical value. The stearic acid
that resulted from the hydrolysis and subsequent acidi-
fication was isolated in 93% yield and identified by its
melting point and its ir spectrum. Quenching of the

mixed anhydride in methanol produced methyl stearate;
tert-butyl stearate resulted from quenching in feré-butyl
alcohol. »

Glpe evidence confirms that the isolated material
that we have labeled “mixed anhydride” is not merely
an IPS-methanesulfonic acid adduct CyH;zCO,C-
(CH;);080,CH;. The glpec trace of a methylene
chloride solution of isolated mixed anhydride previously
quenched with methanol showed the absence of ace-
tone, whereas repetition of the experiment with in situ
generated mixed anhydride plus methanol revealed the
presence of acetone.

Ir analysis of a mixture of equimolar amounts of
isopropenyl acetate and methanesulfonic acid in
methylene chloride also suggests the formation of mixed
anhydride (vmex 1800 cm~! vs. 1825 em~! for acetic
anhydride). No acetyl methanesulfonate was isolated,
however.

This work is part of an extensive study of low tem-
perature acylation procedures using isopropenyl esters
in the presence of strong oxy acids. In these appli-
cations the - mixed anhydride generally is formed
in situ. Since (1) addition of a stoichiometric quantity
of the strong acid is essential for complete acylation to
occur, (2) neither the stearic acid-strong acid combina-
tion nor the stearic anhydride-strong acid combination
is capable of acylation at such ambient temperatures,
at reasonable rates, (3) the formation of a mixed an-
hydride is demonstrated, and (4) the mixed anhydride
is shown to be a potent acylating agent, we are confi-
dent that the active materials in these ambient tem-
perature acylation reactions are mixed anhydrides.
The results of the application studies using the mixed
anhydride acylating agents will be published sepa-
rately.®
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