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Convenient preparation of tert-butyl esters
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Abstract—A general method is presented for the preparation of tert-butyl esters by the gentle warming of the carboxylic acid in the
presence of excess of tert-butyl acetoacetate and a catalytic amount of acid. This method generates only low pressures, and is there-
fore suitable for laboratory scale pressure glassware.
� 2006 Elsevier Ltd. All rights reserved.
Table 1. Preparation of tert-butyl esters using tert-butyl acetoacetate5
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We present here a convenient method (Scheme 1) for the
preparation of tert-butyl esters through the in situ gen-
eration of isobutylene from tert-butyl acetoacetate using
catalytic sulfuric acid in the presence of carboxylic acid.

Several methods for the preparation of tert-butyl esters
from carboxylic acids have been developed. These reac-
tions can be separated into two classes. The first are
methods that use irreversible reagents such as alkyl
halides, S-pyridyl-thiolates in the presence of CuBr2,
tert-butyl 2,2,2-trichloroacetimidate, N,N-dimethyl-
formamide-di-tert-butyl acetal or EDCI/DMAP/tert-
butanol.1 We find these methods to be undesirable
because they require reagents that are too expensive
for general use in large-scale work.2,3

The second class of approaches employ isobutylene.
This gaseous reagent is volatile and its use can generate
high pressures, making use of isobutylene as a reagent in
the laboratory problematic. Recent work has been direc-
ted toward the alleviation of some of these issues by gen-
erating isobutylene in situ. These methods use tert-butyl
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Scheme 1.
alcohol as the isobutylene source with catalysis by acid
and heat to form the desired esters.4 Such processes
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require a method for driving the reaction to completion
by removal of water.

We envisioned using tert-butyl acetoacetate as the
source of isobutylene since it could offer several advan-
tages. This procedure does not call for the use of expen-
sive reagents, the handling of gaseous isobutylene, or
harsh conditions. Further, the only byproducts would
be acetone and CO2, so it would not be necessary to
remove water in order to drive the reaction to acceptable
conversions.

Our initial target for optimization was compound 1a.
We examined several acids including sulfuric acid,
methanesulfonic acid and p-toluenesulfonic acid as
potential catalysts. We found that sulfuric acid gave us
the highest conversions. Using excess of tert-butyl aceto-
acetate and catalytic amounts of sulfuric acid at room
temperature, we were able to obtain the desired tert-
butyl esters, across a range of substrates, in acceptable
yields (Table 1).

We believe that the procedure outlined here is a
convenient and scalable method for the conversion of
preparative quantities of carboxylic acids to their corres-
ponding tert-butyl esters.
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