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Abstract

Various protected�- and�-aminoesters undergo fast ester cleavage by treatment witht-BuOK in THF. The
accelerating effect of a neighboring chelating group was used for the efficient kinetic resolution of non-racemic
aziridine esters. © 2000 Elsevier Science Ltd. All rights reserved.

In the preceeding paper we reported that aziridines1 could be deprotonated and functionalized in a
stereoselective way.1 However, the obtention of each diastereomer required a chromatographic separation
which proved to be tedious on a multigram scale. We therefore decided to investigate the ester cleavage
of such species under kinetic resolution, which could lead to a diastereomerically pure water-soluble
aziridino acid on the one hand, and its epimeric ester on the other hand (Scheme 1).

Scheme 1.

Esters are extensively used as a protective group for carboxylic acids, and numerous methods have
been reported for their preparation and cleavage.2 Among them, the cleavage of sterically hindered esters
using non-aqueous conditions (H2O, 2 equiv.,t-BuOK, 8 equiv.) has been described by Gassman and
Schenk.3 The authors established that, under these conditions, deprotection of esters occurred via an
acyl–oxygen cleavage (BAC2), resulting from a tetrahedric intermediate (Scheme 2).
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Scheme 2.

We assumed that the stabilization of such an intermediate by an intramolecular chelation could speed
up the rate of hydrolysis. This hypothesis was first investigated on various�- and�-aminoesters (Table
1).

Table 1

Deprotections were performed under the following conditions: The aminoester (200 mg) was dissolved
in 10 mL of freshly distilled THF at 0°C and potassiumt-butoxide4 was subsequently added. The reaction
was monitored by thin layer chromatography.5

Two equivalents at least oft-BuOK are required to perform a complete deprotection (Table 1, entry 1)
and rate acceleration is observed if three additional equivalents are added.6 The�-aminoester3 (entry
2) is deprotected as well, but the reaction proved to be slower than with the�-aminoesters. Cleavage
also occurs withN-substituted glycinet-butyl ester (entry 3) whereas the rate of hydrolysis seems to be
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slowed down if the nitrogen of glycine is sterically more crowded (entry 4). Indeed it has already been
noticed that a dibenzylated nitrogen is a poor chelating group.7

Interestingly, the deprotection of at-butyl ester can be achieved in the presence of an amide or a
carbamate function (entries 5 and 6). However in the former case, an excess oft-BuOK probably led to
the hydrolysis of the amide, as previously described by Gassman and co-workers.8 Benzylic aminoesters
are also hydrolyzed, as shown in entry 7.

The major drawback of this method of deprotection is the highly basic medium. We observed complete
racemization with chiral enolisable compounds such asR-(�)-phenylglycine methyl ester (entry 8).

Furthermore, the rate of deprotection proved to be faster in the presence of a chelating group (0.5 to 2
h) than in the case of simple esters (4–24 h).3

These results prompted us to study the influence of a chiral group involved in the transient chelated
intermediate, which could lead to the kinetic resolution of non-enolisable aminoesters. This hypothesis
was studied using several chiral aziridine esters9 (Table 2).

Table 2

Entries 1 and 2 show that both diastereomers are deprotected at�20°C, but at a different rate, and
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without any detectable racemization. An efficient resolution is obtained with five equivalents oft-BuOK
(entry 4). If only three equivalents of base are used, the reaction is slower and a small part of ester1 (2R)
is hydrolyzed (entry 3). If the oxygen of the side chain is sterically crowded (entry 7) or absent (entry 8),
the resolution is incomplete.

These results suggest that the tetrahedric intermediate as proposed by Gassman and co-workers is
probably better stabilized in the case of diastereomer1 (2S) as compared to the diastereomer1 (2R) and
leads to differences in the ester cleavage and thereby kinetic resolution.

In summary, we presented here a cleavage of sterically crowded�- and�-aminoesters, using non-
aqueous conditions. We established a stereoselective accelerating effect of a neighboring heteroatom in
the deprotection procedure. This effect was used for the preparation of optically pure aziridine ester1
(2R) and acid1 (2S) through an efficient kinetic resolution. This method is of particular interest for the
preparation of the above mentioned aziridines whose use in asymmetric synthesis is under investigation
in our laboratory.
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