CHEMISTRY LETTERS, pp. 1589-1592, 1989. © 1989 The Chemical Society of Japan

Enzyme-Mediated Enantioface-Differentiating Hydrolysis of Enol Esters
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Department of Chemistry, Keio University, Hiyoshi, Yokohama 223

A new type of enzymatic hydrolysis has been disclosed. A kind
of yeast, Pichia miso, hydrolyzed enol esters such as 3-acetoxy-1-
p-methoxybenzyloxy-2-methoxymethoxy-2-alkenes with differentiation
of the enantiotopic face to afford optically active o-substituted

ketones.

Optically active glycerol derivatives are considered to be versatile chiral
building blocks in asymmetric synthesis.1) For example, dihydroxyketone of type

2) in the synthesis of mycinolide

4a has been shown to be the key intermediate
IV.3) Thus, preparation of chiral glycerol derivatives is an important problem,
but relatively few methods have been developed, which are based on transformation
of natural products, such as D-mannitol,2'4) and L-ascorbic acid.s)

In recent years, it has been established that enzymatic transformation of
organic compounds is a useful technique for the synthesis of chiral molecules.®)
Enzymatic hydrolysis is, especially, advantageous because it requires no co-
factors. Hitherto known biochemical hydrolysis can be classified into three
categories, i.e., resolution of racemates, enantioselective reaction of meso
compounds and asymmetrization of compounds with a prochiral center, all of which
are based on the recognition of chiral centers by the enzyme system. In this
paper, we present a simple synthesis of optically active glycerol derivatives via
a new type of enzymatic hydrolysis, i.e., enantioface differentiating hydrolysis
of enol esters.

Scheme 1 illustrates the conception of this reaction. If protonation

occurs with selection of enantiotopic face of the C=C double bond in a concerted

Scheme 1.
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manner with the elimination of the acyl group without inclusion of an intermediary
enol, then the carbon o to carbonyl should be enriched with either R or S
configuration.

The substrate 5a was readily prepared according to Scheme 2. Reaction of
epichlorohydrin and p-methoxybenzylalcohol followed by protection and deprotection
afforded glycerol derivative (3), which was transformed to ketone 4. Treatment of
4 with LDA and acetic anhydride at -78 °C resulted (E)-enol acetate (5a).7) The
stereochemistry of this compound was determined by 1H—NMR.8) Although a lot of
stock cultures and commercially available enzymes hydrolyzed 5a, only a few micro-
organisms catalyzed the stereoselective protonation, Pichia miso IAM 4682 being
the best. Fourty ml of sterilized nutrient medium of pH 6.89) was inoculated with
P. miso and incubated for 2 days at 30 °C. To this suspension 38.5 ul of 5a was
added and the incubation was continued for additional 1 day. After the extraction
of the broth with ethyl acetate, resulting mixture was purified by preparative
TLC on silica gel to give optically active 4a in a yield of 83%, [a]%5 +14.7° (c
1.54, CHC13).10) The absolute configuration of the product is R as determined by
comparing the specific rotation with that of an authentic sample derived from D-
mannitol.11) The optical purity was determined to be 85%e.e. by HPLC analysis12)
of the MTPA ester 7a which was derived from 4a via reduction and esterification
(Scheme 3).

The reaction of 5a were examined under various conditions. It has become
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Table 1. Asymmetric Hydrolysis of 52)
(o]

p -

0 P.miso a
ROy OMPM  ———— RZ’U\‘/\OMPM
OMOM OMOM
5 4
R' R? vield/s  [alp/°P) ee/sC)
a Me Et 83 +14.7 85
b Et Et 78 +13.4 82
c Pr Et 45 +5.3 45
d t-Bu Et 0 ’ —
e MeO Et 82 +12.9 81
f Me Me 50 +11.2 55
g Me Pr 86 +10.5 87
h Me Bu 54 +10.4 920
i Me pentyl 26 +9.5 84
j Me i-Pr 0 —_
k Me 3-butenyl 84 +11.6 86

a) Sub. concn. 0.1%, incubation for 24 h at 30 °C.
b) Measured in CHCljy at r.t.(c 0.8-1.7).
c) Determined by HPLC analysis after derivation to

MTPA esters as shown in Scheme 3.

apparent that the initial concentration of 5a has little effect to the chemical
and optical yield even when it is as high as 1.0%. Hydrolysis proceeded very fast
and has essentially completed in 3 hours when the concentration of the substrate
was 0.1%. It was also confirmed that non-enzymatic hydrolysis nor racemization of
the product occurred under the incubation conditions.

This reaction could be applied to other substrates (Table 1). Except for the
substrates having a too bulky group, the hydrolysis proceeded to afford optically
active compounds in analogy with b5a. In particular, enol acetate having a butyl
group (5h) was converted to the ketone 4h in the highest optical yield. The sub-
strate with a terminal double bond (5k) also resulted the corresponding chiral
ketone 4k in a good yield.

In conclusion, a new type of asymmetric hydrolysis of enol esters has been
realized with differentiation of the enantiotopic face of C=C double bond by incu-
bation with P. miso and optically active glycerol derivatives were effectively
prepared by this new method. The present method can be also successfully applied
to cyclic systems.13)
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