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Organoselenium-mediated Reduction of o,B-Epoxy Esters to BR-Hydroxy Esters
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o, B-Epoxy esters were reduced to g-hydroxy esters with an organo-

selenium reagent, Na*[PhSeB(OEt)3]', via oa-substitution process.

B-Hydroxy esters are useful synthetic intermediates and frequently utilized as
construction units in important class of natural products. Potential precursors
for these compounds may be o,B-epoxy esters (glycidic esters) since a variety of

1 or epoxidation of

glycidic esters are readily available by the Darzens reaction
o, B-unsaturated esters (acidst) Although a number of efficient methods have

been developed for the regioselective reduction of o, B-epoxy ketones to B-hydroxy
ketones,3) only few precedents for the reductive cleavage of @, B-epoxy esters to

4)

give B-hydroxy esters are known in literature. Recently SmI, has been employed

as an effective reagent for this particular transformation.s)
We have recently reported that an organoselenium reagent, sodium phenylseleno-
(triethoxy)borate 1, which is easily prepared by reducing (PhSe), with NaBH, in
ethanolG) (Eq. 1), serves as an efficient reagent for the reduction of a,B-epoxy
ketones to B-hydroxy ketones.3) In this communication we describe the use of this

selenium reagent 1 in the reduction of a,B-epoxy esters.

(PhSe), + 2 NaBH, + 6 EtOH — 2 Na'[PhSeB(OEt)3]~ + 7 H, (1)
1

The results are listed in Table 1. As in the reduction of epoxy ketones,3)
brief treatment of diethyl cis- or trans-epoxy succinate with the reagent 1 (3
equiv.) in ethanol produced the desired hydroxy succinate in high yield (entries 1
and 2). Similarly, epoxy ester 2 was reduced at 50 °C to give B-hydroxy ester 3 as
the sole product in 91% yield (entry 3). Thus a variety of a-unsubstituted epoxy
esters were efficiently and regioselectively reduced to B-hydroxy esters (entries
1-5). On the other hand, substrates bearing an a-alkyl substituent reacted slug-
gishly to give a mixture of B-hydroxy esters and a B-phenylseleno substitution
product (entry 6), and an a-alkyl-Bg-unsubstituted epoxy ester produced only a B-
substitution product (entry 7).

Since the present reduction proceeds via o-substitution process (Egq. 2) in
contrast with the reductive cleavage by electron transfer reagents,s) the inter-
mediate Bthdroxy—a-phenylseleno esters 5 are also obtainable in high yields by
using 1 equiv. of the reagent 1,7) These compounds as well as f-hydroxy esters

will serve as useful synthetic intermediates.
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Table 1. Reduction of ao,B-Epoxy Esters with Na+[PhSeB(OEt)3]_ a)
Entry Substrate Temp/°C Time/min Product (s) Yield/$%
0 R2
1 EtO C&( 0 10 86
2 r' OH
1_ 2 CO.Et
R'= CO,Et, R°=H Etozc)\/ 2
2 r'= B, R®= Co,Et 0 10 83
0 OH
3 A~ CORR 50 20 /\/K/C%R 91
2 R=Et 3 R= Et
4®) R= Me 50 45 R= Me 80
0 OH
CO,Et CO,Et
5 O% 2 50 45 O/\ 2 97
0 OH c) SePh
6 CO,Et 50 90 CO,Et CO.Et 9g
//<;k/ 2 2, //k>< 2
4 : 5) s OH
o :
7 <l/\cozEt 20 35 phse” > CO,Et 82
C02Et HO COzEt

a) The reaction was carried out by using 3 equiv. of the reagent 1 in EtOH.
b) The reaction was performed using 3 equiv. of Na*[PhSeB(OMe)3]' in MeOH.8
c) A mixture of the stereoisomers (5:3).
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