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SYNTHESIS OF LACTONES BY INTRAMOLECULAR ADDITION OF
ALKOXYTHIOCARBONYL FREE RADICALS TO ACETYLENES

Kyoko Nozaki, Koichiro Oshima,* and Kiitiro Utimoto
Department of Industrial Chemistry, Faculty of Engineering,
Kyoto University, Sakyo-ku, Kyoto 606, Japan

Summary: Lactones are obtained by treating dithiocarbonates of homopropar=—
gylic or homoallylic alcohols with n-BujSnH-Et3B.

} we have reported that the reduction of dithio-

In a preceding paper
carbonates with n-Bu;SnH-Et3B easily provided the corresponding hydro-
carbons. Here, we report that treatment of dithiocarbonates which have
properly located triple or double bonds with n-BuySnH-Et3B gives lactones by
intramolecular addition of alkoxythiocarbonyl free radicals to the multiple

bonds.
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A toluene solution of n~BujySnH (0.5 M, 2.2 ml, 1.1 mmol) was added
dropwise to a solution of Et3B (1.0 M hexane solution, 1.1 ml, 1.1 mmol) and
dithiocarbonate la? (0.43 g, 1.0 mmol) in tolueme (20 ml) at ~78 °C under an
argon atmosphere. The resulting mixture was stirred for 30 min at -78 °C
and poured into IN HCl. Extractive workup followed by purification by
preparative tlc on silica gel gave o-benzylidene-y-butyrolactone 6a3 (0.14
g) in 78% yield. The product was not contaminated by benzylthionolactone or
benzyllactone (<1%), which is generated by reduction of initially formed
benzylidenethionolactone with n-BugSnH under ordinary reaction conditions
(AIBN, benzene reflux).l*’5 Generality and mildness of the reaction which
employs readily available starting materials were shown by the following
examples.6 Dithiocarbonate 7/ derived from secondary alcohol also provided
the desired lactone 8% in good yield in preference to deoxygenation to
hydrocarbon. The extension of this method to the preparation of lactone 6b?
from thiocarbonate 9 resulted in low yield.
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Butyrolactones were also easily produced from dithiocarbonate

derivatives of homoallylic alcohols.l0
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