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The oxidation of trimethylsilyl enol ethers, 1, in hexane solution, with
m-chloroperbenzoic acid (MCPBA), followed by treatment of the crude reactiom
mixture with acid or base, affords a general, high yield method for the spe-

cific a-hydroxylation of ketones (ie, acyloin, 2, production) (Equation 1)!

OSi(CH3)3 1)MCPBA ~—0
:][: . 'J:: (Equation 1)
1 2)H0® "~OH
= or H, 30/0H° ~

Based on reported procedures for a- hydroxylationz, the method reported here is
well recommended. Perusal of Table I, which summarizes several representative

oxidations, reveals that the introduction of the hydroxy group is regiospecific

Table I
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Table I (cont.)

3,4,5 Hydrolysis Physical
, 2 | $Yieldof 2 |  Method , Data for 2*
0Si(CH3)5 | o ' '
,J on ir, nmr, and
Phll£ﬁ“/ Ph L]ﬁf 60 ¢ tlc behavior

match authen-

1 2 : s
tic sample

Hydrolysis Method:

a: The crude reaction mixture, after filtration and removal of solvent,
was partitioned between ether and 10% sodium hydroxide solution (3hr)
to affect hydrolysis to 2.

b: The crude reaction mixture, after filtration and removal of solvent,
was partitioned between ether and 1.5N hydrochloric acid solution
(2hr) to affect hydrolysis to 2.

c: The purified 4p was stirred for 60hr in a mixture of ether, water,
and HMPA containing a ten fold excess of lithium fluoride to affect
hydrolysis to 2d.

and that no exchange occurs with respect to the position of the original car-

bonyl group in the ketonic precursor of 1.
From the well recognized mode of reaction of olefins with MCPBAQ, the
intermediacy of epoxides of type 3 would seem to be logical in the oxidation
0Si(CH
( 3)3
0 3

of 1. However, nonaqueous workup of the oxidation products of both 1b and 1d
afforded no 3, but, rather, good yields of the a-trimethylsiloxy ketones 4a

and Qgio(Equations 2 and 3).

0Si (CH,) 4 0
0Si(CHg) 5
MCPBA bp 80-82°(1mm) (Equation 2)
-—;;;——-’ ir:1713cm-1
ng%1.4526
1b 4a
0Si(CH
3)3 MCPBA 0
oh — 0Si(CHz) 5 o (Equation 3)
748 Ph “w bp 119-1211(6mm)
1d 4b 1;;1687cm‘
A ~ n>>1.4905
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11
Clark and Heathcock have recently shown that 5 is formed from the
ozonolysis of §, and they propose ] as an intermediate in this reaction. Our
data would seem to confirm the plausibility of Heathcock's intermediate 7

(Equation 4).

OSi’l\ 051/1\ 0

/N ]\ .

&/ _ 0 (Equation 4)
6 %3 7 5 3K

- / \

The rearrangement of 7 to 5 {or, in the present case, of 3 to 4) could

involve the intermediacy of the ion pair 8, as proposed by HeathcockTJ or

0
8 ) I

more likely, an intramolecular silicon shift involving d orbital participa-

12. This type of silicon migration has been noted before in the reaction

1,13

tion
of 1 with singlet oxygen , and we are actively studying this novel class

of reactions.
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