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Cormon methods for the construction of «,8 epoxy esters are the Darzens
condensation® and the reaction of hydroperoxides?® or peracids® with a,8
unsaturated esters. 'The effectiveness of the peracid route is dependent upon
the absence of other unsaturated units in the molecule. While significant
improvements have been developed? to render the Darzens condensation prepara-
tively useful, a major disadvantage is the production of diastereomeric mix-
tures. We wish to communicate a new strategy for epoxide formation which is

outlined below.
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An outstanding feature of this method is the stereochemical purity of the
resulting epoxyester - the exclusive formation of the least hindered compouad.
This has been established by VPC comparison with mixtures of epoxides prepared
independently. While it is conceivable that at -78°C there are great differ-
ences in the rates of reaction for the two diastereomeric transition states,
another possible explanation involves complexation between the ester enolate
and the alkoxide., Reaction of the iodine molecule on the least hindered side
of 2 will produce the observed product upon the elimination of lithium iodide.

Complex 3 is illustrated below:
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This method works well for the preparation of di- and trisubstituted epoxides.
Tetrasubstituted epoxides are obtained in low yield due to incomplete formation
of the dianion.® An additional advantage of our method is that it is suffi-
clently selective to allow the preparation of sensitive unsaturated epoxy
esters, as seen in the Table below. In a typical experiment, 10 mmoles of
hydroxy ester® dissolved in 3 ml THF was added dropwise over 5 min to a solu-
tion of 23 mmoles of lithium diisopropylamide in 20 ml THF at -78°C. The
solution was stirred at -78°C for 40 minutes, then added via syringe to 10
mmoles of iodine dissolved in 20 ml THF at -78°C. The reaction was worked

up by addition of 23 mmoles of acetic acid, followed by dilution with ether

and extraction with sodium bisulfite solution. The organic layer was dried
over sodium sulfate and concentrated,® Filtration through a silica gel column
using ether:pentane provided pure product.‘1 This epoxidation method, by virtue
of its convergence and selectivity, should find wide use in synthetic Chemistry.
We are currently examining the utility of this method to construct optically

active compounds from carbohydrate precursors.
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