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Conversion of Ketones into Lactones with Benzeneseleninic Acid and
Hydrogen Peroxide (Benzeneperoxyseleninic Acid): a New Reagent
for the Baeyer-Villiger Reaction

By PauL A. GrIECO,* YUUSAKU YOKOYAMA, SYDNEY GILMAN, and YASUFUMI OHFUNE
(Department of Chemistry, University of Pitisburgh, Pittsburgh, Pennsylvania 15260)

Summary Benzeneperoxyseleninic acid generated in situ
from benzeneseleninic acid and hydrogen peroxide
constitutes a mnew reagent for the Baeyer—Villiger
reaction.

TuEe ability of benzeneperoxyseleninic acid to epoxidize
olefins has recently been reported.! We report herein that
benzeneperoxyseleninic acid (1) constitutes a new reagent
for use in the Baeyer—Villiger reaction. The reagent is
generated én sifu from the readily available benzeneseleninic
acid? and an excess of 309, hydrogen peroxide [equation
(1)].  The reaction can be carried out under either homo-

PhSe(0)OH + H,0, — PhSe(0)OOH (1
(1)

geneous [tetrahydrofuran (THF)] or heterogeneous (CH,Cl,)
conditions. In general, 1-25 mol. equiv. of PhSe(O)OH
and 10 mol. equiv. of 309, H,0O, are employed. In order to
suppress hydrolysis to the corresponding hydroxycarboxylic
acid, the reaction can be buffered at pH 7 with phosphate
buffer.

The following experimental procedure illustrates the
method. A suspension of 1-25 mmol of PhSe(O)OH in
1:5 ml of CH,Cl, and 1-0 ml of water was treated at room
temperature with 10 mmol of ca. 30% aqueous Hy0,.

After 5 min, 1-0 mmol of 2-methylcyclohexanone in 1-0 m
of CH,Cl, was added to the vigorously stirred heterogeneous
reaction mixture. The reaction was quenched after 1 h
with saturated NaHCO, solution giving, after purification,
pure lactone in 839, yield.
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The potential of this new reaction was made evident from
the Bacyer-Villiger oxidation of the ketone (2) which could
not be oxidized to either the lactone (3) or the hydroxy acid
(4a) employing a variety of procedures® (409, peroxyacetic
acid, m-chloroperoxybenzoic acid, anhydrous peroxyacetic
acid, and sclenium dioxide-hydrogen peroxide). Initial
attempts at oxidation of (2) with (1) [1-25 mol. equiv.
PhSe(O)OH, 10 mol. equiv. 309 H,0,] in THF gave, after
4 h, a ca. 15° yield of (3) with 509 recovery of the starting

TaBLE. Reaction of ketones with benzeneperoxyseleninic acid.®

Ketone Product Solvent Time/h % Vield®
0 THF 075 60°
[:I CH,CL,y 1 83
CH,Cl, 2 83
B!
aut
HO
o
® @j C“ZCIZ * "
U
H
o '

THF 24 80

MeQ

CHyCl, 96 60

8 All reactions were carried out in either THF or CH,Cl,, as in-
dicated, using 1-25 mol equiv. of PhSe(O)OH and 10-0 mol. equiv.
of 309, aqueous H,0,. P All compounds were fully characterized
by spectral methods.  Yields reported are for isolated, chromato-
graphically pure substances. ¢ Ca. 89 of the corresponding
hydroxy acid isolated as its methyl ester was found. 9 This re-
action was carried out in the presence of pH 7 phosphate buffer.
e Ca. 459, of the starting ketone was recovered. f Starting
material was recovered in 359 yield.

t This reaction was carried out by Dr. M. Uemura.
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ketone. However, heating the above reaction mixture for
13 h at 45 °C gave, after work-up and esterification, a 639,
isolated yield of the pure hydroxy ester (4b).t

Cyclopentanones can be slowly converted into 8-lactones
employing the conditions given in the Table. IFor example,
estrone methyl ether gave the corresponding §-lactone in
809, vield after 24 h. The synthesis of natural psilostach-
yin C from damsin was carried out [equation (2)] employing
(1) [2:0mol. equiv. PhSe(O)OH, 15 mol. cquiv. 309,
H,0,] in Bu'OH. Natural psilostachyin C, m.p. 224—
225 °C (lit4 m.p. 224—226 °C), was obtained in 5359,
isolated yicld. Ca. 209, of the corresponding hydroxy-
carboxylic acid, which resulted from hydrolysis of the
d-lactone during the course of the reaction or the work-up,
was isolated.

PhSe0Q0H

40°C,17h (2)

During an attempt to reduce the amount of H,0, em-
ployed in the examples cited in the Table, we observed a
novel reaction with the ketone (5}. Upon treatment of (5)
in THF with 1-25 mol. equiv. of PhSe(O)OH and 1-50 mol.
equiv. of 30%, H,O,, we isolated, after 16 h, a 609, yield of
the pure enone (6) and a 129, yield of the keto sclcmde (7).
There was no lactone formation under the above conditions.

SePh

o 0 0
(5) (6) (7
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