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Summary
An efficient one-pot synthesis of y -butyrolactones via the reaction of lithio diethyl-
succinate with cylic and acyclic ketones at -8 is described.

Syntheses of y -butyrolactones have received much attention recently owing to
their importance as synthetic intermediates of natural products and other biologically
active molecules!=10, All previously reported precedure for the synthesis of y -butyrolac-
tones are either multisteps or give low yields. We wish to report a simple, one-pot and
high yield method for the preparation of f-carboalkoxy-vy, y-diakyl- y-butyrolactones.

A typical ¥ -butyrolactone synthesis is illustrated below for the conversion of
acetone to f-carboethoxy-y, y-dimethyl-y -butyrolactone. A solution of diethylsuccinate
(2.5 m mole) was added at-78 to a solution of lithium diisopropylamide in tetrahy-
drofuran (THF) (5 mmole, IM in THF13) under dry nitrogen. The reaction mixture was
maintained at this temperature for 45 min, then acetone (2.5 mmole) was added. The
mixture was stirred for 1.5 hr before being quenched with dilute hydrochloric acid (1.5N.
5 ml) at -78. The aqueous solution was allowed to warm to room temperature and then
the product was extracted with ether (3 x 50 ml). The combined ether extract was washed
successively with water and saturated sodium chloride solution and then dried over magne-
sium sultate. The ether was concentrated and the crude product was further purified by
preparative thin layer chromatography on silica gel PF254 (petroleum ether/ether 3:1)
to give pure B-carboethoxy-y, y-dimethyl-y -butyrolactone (86%): bp 86 (2.5 mm); ir
(neat), 1790, 1745 cm-1; nmr (CDCl;) § 4.2(q, 2H), 2.4-3.3(m, 3H), 1.60(s, 3H), 1 28(s,
3H), 1.32 (t, 3H).
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Scheme | illustrates the sequence..
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The generation of lithio diethylsuccinate could be effected by the reaction of
diethylsuccinate with either lithium diisopropylamide!l or lithium isopropyl cyclohexyl-
amidel2, but the former appears to be better. The yxelds of y-butyrolactones from cyclic
and acychc ketones are equally good as shown in Table L.

We are presently exploring in greater detail the reaction of lithio diethylsuc-
cinate with other carbonyl compounds. The application of this method toward the synthe-
sis of natural products9 14,15 and prostanoid type compounds16 are also being putsuéd.
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Table 1
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Conversion of carbonyl compounds into y-butyrolactones by reaction with lithio

Acetone

Ethyl Methyl Ketone

Cyclopentanone

Cyclohexanone

Cycloheptanone

Cyclooctanone

diethylsuccinate.

R :-C}-bCH:B
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CO,R
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COR
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(a)

86
(bp 128°/2.5 mm)

83c
(bp 130°/2 mm)

81
(bp 128'/2 mm)

85
(bp 146°/15 mm)

, 76
(bp 160°/2 mm)

65
(bp 174°/2 mm)

2 These are new compounds which have been fully characterized. (V. Reutrakul and M. Pohmakotr,

manuscript in preparation)

b Yield represents pure compound isolated by preparative thin layer chromatography on silica gel PFss;.
¢ The ratio of isomers is about 1:1 as lndlcated by NMR.
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