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The Baeyer-Villiger oxidation of ketones to esters is of
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Table 1. Oxidation of ketones to esters with sodium percarbo-
nate and TFAA
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“all yields are isolated ones. ?Yields in the parentheses are based
upon recovered starting materials.

considerable synthetic use and has been performed with a
variety of organic peroxy acids in those cases where the
ketone is alicyclic, aralkyl or aromatic.! However, ketones,
especially of the type RCHCOCH:R’, do not readily undergo
oxidation to the corresponding esters with conventional rea-
gents such as perbenzoic, substituted perbenzoic, peroxyace-
tic, and Caro’s acid. It has been reported that trifluoroperox-
yacetic acid (TFPAA) has been shown to be an effective rea-
gent for this type of reaction?® Reactions with this reagent
are rapid and clean, giving high yields of product, though
it is often necessary to add a buffer such as disodium hydro-
gen phosphate.* Despite its powerful reactivity and useful-
ness, 85% or higher hydrogen peroxide, of which the grade
is now not widely available, is employed in most TFPAA
oxidations. Few alternatives, including the use of urea-hyd-
rogen peroxide complex, have been studied to overcome this
problem’

Here, we report an alternative way of generating TFPAA,
which uses sodium percarbonate and trifluoroacetic anhyd-
ride (TFAA). Sodium percarbonate is a safe and versatile
oxidizing agent, which is commercially available and cheap.®
In fact, Sodium percarbonate in acidic media showed that
the Baeyer-Villiger oxidation was effective for cyclic ketones.
But simple alicyclic ketones were not suitable substrates un-
der this condition and deactivated ketones required long
reaction times.” In our condition, TFAA is added to sodium
percarbonate in dichloromethane at room temperature to ge-
nerate TFPAA in situ and an extra buffering agent is not
necessary due to the sodium carbonate contained in the rea-
gent®
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Table 1 is given above to show our results, which were
obtained from the reaction with various ketones. 6-Phenyl-
2-hexanone (run 1), which is not an easy substrate for the
Baeyer-Villiger oxidation, was converted to the desired ace-
tate within 2 hrs in a high yield. The reaction of other acyclic
ketones (runs 2 and 3) also provided desired products in
excellent yields. Deactivated ketones such as 4-methoxyace-
tophenone and benzophenone are similarly oxidized to give
desired esters in good yields in relatively short reaction ti-
mes. In several examples (runs 1, 4, 6 and 7), conversion
was not complete in reaction times indicated. But the oxida-
tion was quite clean and yields were high based upon reco-
vered starting materials.

Typical procedure is as follows. To a stirred solution of
adamantyl methyl ketone (100 mg, 0.56 mmol) and sodium
percarbonate (1.2 g, 9.0 mmol) in 8 ml of dichloromethane
was added trifluoroacetic anhydride (320 pL, 2.2 mmol) drop-
wise at room temperature. The resulting mixture was stirred
for 1.5 hrs and quenched with sat. NaHCO; solution. The
aqueous phase was extracted with dichloromethane and the
combined organic layers were washed with H;O and dried
over MgS0O,. Concentration followed by purification on silica
gel (elution with 5% EtOAc in hexane) yielded desired ada-
mantyl acetate (104 mg, 96%).

In conclusion, the present procedure provides a useful and
effective alternative to concentrated hydrogen peroxide for
the in situ generation of trifluoroperoxyacetic acid. Its appli-
cation to the synthesis of natural product is currently under
way.
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. Sodium percarbonate can be purchased from Aldrich

Chem. Co. Ltd. and has a composition of Na,C0;3/2H,0..
Reaction in the presence of Na,HPO, as an extra buffering
agent showed a longer reaction time, compared with a
non-buffered reaction.



