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New Method for Deoxygenation of Sulphoxides: Use of OO-Diethyl
Hydrogenphosphoroselenoate

By DErrick L. J. CLive,* WirLLiam A. KiEeL, STEVEN M. MENCHEN, and CHI Kwonc WoNG

(Department of Chemistry, University of Albevta, Edmonton, Alberta, Canada T6G 2G2)

Summary 00-Diethyl hydrogenphosphoroselenoate,
readily available from its sodium salt, reduces sterically
accessible sulphoxides in high yield.

THE use of selenium reagents to reduce oxygenated functions
has been well developed only in the case of oxirans.! We
now report that OO-diethyl hydrogenphosphoroselenoate
(1) reduces sulphoxides efficiently to sulphides? (see Table).

When neat Me,SO is added to the acid (1) a reaction
occurs, which, on the basis of the data then available, was
described previously® by Scheme 1. In general, compounds
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possessing an SeH-group are oxidised to diselenides and,
because of the unusual nature of Scheme 1, we have re-
investigated the reaction. Our experiments confirm the
production of Me,S and also, under appropriate conditions,
of metallic selenium, but we have found that there is
another, faster, process occurring which constitutes a
general method for reducing sulphoxides (Scheme 2).t
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Compound (1) is susceptible to aerial oxidation and must
be used in an inert atmosphere. However, its crystalline
sodium salt,* which can be made in 869, yield by dissolving
Se shot in ethanolic sodium diethyl phosphite, can be
stored for months. Acidification of an aqueous solution
of the salt releases compound (1) [90—97%, yield, §(*P)
(CDCl,) —59-8 p.p.m.]. A CHCI; or CH,Cl, solution of (1)
(1 equiv.) is added to a solution of the sulphoxide in the
same solvent and, when the reduction is complete (see
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TABLE
Sulphoxide
(equiv. of %
reagent used) Solvent Temp. Time/h Yield»
Me,SO (1) CDCl, 41 °C 0-5 93P
1-0 97v
Bun,SO (1-1) CH,Cl, Room temp. 1-5 92¢
(PhC(I}-{%),SO CH,Cl; Roomtemp. 3 92
(1:
Ph,SO (2-17¢) CH,Cl, Reflux 28 94c
MeSOC H,Me-p CHCl, Roomtemp. 1 78¢
(1-3) then 85 °C 0-5
CzH,,SO* (1-62) CHCl, Room temp.  2:25 748
MeSOBut (2-9h) CH,Cl, Reflux 25 798
But,S0O (2-11) CHCI, Reflux 14 148

® Yields refer to pure, isolated materials unless indicated
otherwise. P Yield determined by n.m.r. spectroscopy. ¢ >
99 9% pure by gl.c. 4 Reagent added in 2 portions during first
1h. ¢ Reagentadded in 6 portions during first 21 h. t C;H,,SO
= thiopyran S-oxide. Reagent added in 3 portions during 1-5 h.
& Absolute yield determined by gl.c. relative to an internal
standard. I Reagent added in 3 portions during first 13 h.

Table) the sulphide can be isolated} with the results shown.
Yields are high but, evidently, the reagent is sensitive to
steric factors and But,SO is not reduced in synthetically
useful yields.
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+ The diselenide (2) (ref. 4a) slowly reduces Me,SO and selenium is deposited.

1 In large-scale runs it is convenient to remove most of the selenium and phosphorus species by washing an ethereal solution of the

total product with 0-2 M K,CO; before chromatography.
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