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Abstract: Drastereoface differentiating m-chloroperbenzoic acid oxidation of the chiral enol ether prepared from
cyclohexanone and opticaily active 2,4-pentanediol proceeded from -72 to 39 °C to give a diastereomeric mixture of
the corresponding 2-hydroxycyclohexanone acetal. The diastereomeric excess of the product reached almost 100 % at
-72°C.

Enol ether carrying optically active (2R,4R)-2,4-pentanediol (PD) moiety as a chiral auxiliary 1, despite its
acyclic structure of the auxiliary, has proved to be a good substrate for diastereoface differentiating Simmons-
Smith cyclopropanations.] In this reaction, the hydroxyl group of PD moiety clearly plays a role in fixing the
flexible auxiliary in the transition state by coordination to zinc. Similar stereocontrol and acceleration of the
reaction is also expected for epoxidation with peracid of the same substrate by coordination between the hydroxyl
group and peracid.2 We herein report oxidation of 1 with m-chloroperbenzoic acid (MCPBA) and establish the
differentiation between the diastereofaces of 1 under the control of the PD moiety.?

Oxidation of 1 with MCPBA (1.2 equiv.) in dichloromethane proceeded smoothly at reaction temperatures
from -72 to 39 °C giving a mixture of the two diastereomers, 2 and 3 (70-80 % yield after chromatography). The
products should be produced via the corresponding epoxide diastereomers as intermediates (Scheme 1).45 The
configuration of the major product 2 was determined to be 7R by chemical correlation with (28)-(-)-2-
hydroxycyclohexanone.® The product ratio was determined by capillary GLC analysis (PEG-20M, 50 m) after a
part of the reaction mixture had been converted to the trimethylsilyl ethers with trimethylsilylimidazole. As
shown in Table 1, the diastereomeric excess (d.e.) of the product increased with decreasing the reaction
temperature and reached almost 100 % at-72 °C.

Contribution of the reaction conditions to the product ratio (2/3) was also studied. The addition of sodium
bicarbonate as a acid scavenger and /or the use of the large excess amounts of MCPBA changed neither the
product ratio nor the reaction rate.” This suggested that the reaction proceeded via the 1 to 1 complex of the
reagent and the substrate, and hence the excess reagent and the acid of the side-product did not participate in the
differentiation. Thus, the obtained product ratios are considered to be the differentiation ratios of the diasteroface
of 1 by the coordinated reagent.8

Enantio differentiating a-hydroxylations of various prochiral ketones with chiral oxaziridines® or with
chiral phase transfer catalysts!® had been reported, but these process resulted in a synthetically acceptable e.e.
only in a case of one particular ketone. The present study opens a secure way to convert prochiral ketones to
optically pure a-hydroxyketones, where the carbonyl groups are protected as acetals. Oxidation of an alternative
substrate having (35,55)-2,6-dimethyl-3,5-heptanediol instead of (2R,4R)-PD in 1 also proceeded smoothly and
gave one diastereomer predominantly even at 0 °C.
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Scheme 1.

Table 1.
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temp. (°C) 39 27 0 -20 -45 -72
2/3 86/14 87/13 95/5 9713 99/1 >99.5/>0.5
de. (%) 72 74 90 94 98 >99

a: de=[2-3]/[2+3] x 100
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