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Conversion of Thiocarbonyl Compounds into Their Corresponding
Oxo Derivatives using Benzeneseleninic Anhydride

By Derexk H. R. BarTon,* NI1GEL J. Cussans, and STEVEN V. LEy
(Department of Chemistry, Imperial College, London SWT 2AY)

Summary A number of xanthates, thioesters, thiocarbo-
nates, thioamides, and thiones have been converted into
the parent oxo carbonyl derivatives in high yield by
treatment with benzeneseleninic anhydride at room
temperature in tetrahydrofuran.

RECENTLY benzeneseleninic anhydride, (PhSeO),0, has been
shown to be a mild and versatile reagent for oxidation of
organic substrates.! Here we report its use in the conver-
sion of thiocarbonyl compounds into oxo derivatives, a
reaction which has not received much attention in the
literature.?

A variety of xanthates, thiocarbonates, thioamides, and
thiones, (1)—(13), (Table), were treated at room
temperature in tetrahydrofuran with 1 equiv. of benzenesel-
eninic anhydride. The reaction was routinely followed by
t.l.c. and the products isolated by p.l.c. after disappearance
of the starting material from the reaction mixture. In the

TABLE?
Yield Yield
of oxo- of oxo-
Reaction derivative Reaction derivative
Comp. time/h /%P Comp time/h YA
(1a) 12 67 (6) 1 58
(1b) 35 69 (7) 3 84
(1c) 0-6 83 (8) 5 64
(2a) 4 59 9) 2 89¢
(2b) 24 73 (10a) 3 60
(2¢c) 24 51 (10b) 5 39
(3) 2 75 (11) 2 71
(4) 2:5 62 (12) 1d 63
(5) 2 88 (13) 4 700

a Reactions were carried out with 1 equiv. of (PhSe0),0 in
tetrahydrofuran at room temperature unless stated otherwise.
b Yields of products isolated by preparative layer chromato-
graphy unless stated otherwise. ¢ Estimated by glc. 9 Re-
action carried out at reflux. ¢ Isolated by precipitation and
recrystallisation.
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majority of examples the yields of carbonyl compounds
were good. The major byproduct of the reaction was di-
phenyl diselenide which could be readily isolated and
reoxidised to the anhydride. The examples were chosen to
illustrate not only use in simple transformations but also in
more complex natural products.

In several reactions we have compared the use of selenium
dioxide as an alternative reagent for oxidation;? however,
only mixtures of products or very long reaction times were
observed. The best of these reactions gave a 979, yield of
benzoate after treatment of cholestan-38-0ol seleno-
benzoate with SeO, for 3 days. We regard this result as a
special case as generally the yields were much lower.

The fact that thiofenchone rapidly affords the oxo
derivative is a good indication that reaction proceeds well
even when there are considerable steric restrictions. Thio-
camphor, on the other hand, gave three products on reaction
with the anhydride which were characterised as camphor
(9%), camphor quinone (549,), and 3-endo-phenylselenino-
camphor (369,) which rapidly decomposes to camphor-
quinone on standing at room temperature. In accord with
this result, oxidation of an authentic sample of 3-phenyl
seleno-camphor by m-chloroperbenzoic acid also afforded
camphor-quinone at room temperature. Generally there-
fore, thiocarbonyl compounds which also contain an enolis-
able methylene group are expected to lead to more complex
reaction mixtures on oxidation by the anhydride.

The precise mechanistic details of these reactions are not
known although it is clear by n.m.r. spectroscopy that the
oxo derivative is formed during the reaction even with
strict exclusion of water and oxygen. Apart from diphenyl-
diselenide as a reaction byproduct, we have also detected
sulphur dioxide in the effluent gases.

The above reactions constitute a mild and effective
method for the conversion of thiocarbonyl compounds into
the corresponding oxo species.
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