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INTRAMOLECULAR ACYLATION OF o-SULFONYLCARBANIONS :
A NOVEL SYNTHESIS OF y-BUTYROLACTONES
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A novel synthesis of a-phenylsulfonyl-y-butyrolactones is described.

The formation of new carbon-carbon bonds utilizing a-sulfonylcarbanions has been a
subject of extensive investigations.1 Both intermolecular and intramolecular alkylations of
the anions have been well studied.l’2 However, there are few reports on the acylation of the
carbam’ons.3 Our interest in the chemistry of y-butyrolactones led us to investigate the
intramolecular acylation of the a-sulfonylcarbanions as a possible route to the synthetically
versatile g:functiona]ized-xfbutyro1actones.4 Our novel approach is summarized in equation (1).
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The sulfone carbonates 1 were synthesized in high yields by adapting known procedures.5
The intramolecular acylation was effected by employing lithium diisopropylamide (LDA) in tetra-
hydrofuran (THEF) at -78°C.

The following procedure is representative: the solution of sulfone carbonate 1 (1.0
equiv.) in THF was slowly added to the solutions of Tithium diisopropylamide (2.0 equiv.) in THF
at -78°C under nitrogen. The reaction mixture was stirred at this temperature for one hour and
then at 0°C for two additional hours before being quenched with hydrochloric acid (1.5 N). The
aqueous solution was extracted with ether and the product was purified by recrystallization
from ethanol. The results are summarized in Table 1.

Table 1
1, R= 2, Yield % (Mp °C) NMR
H 81(114-115) [2.40-3.20 (2H, m), 4.20 (1H, dd, J=9 and 5.5 Hz),
4.42 (2H, app. t, J=8 Hz), 7.40-8.10 (5H, m) ]
CHy 67(94-96)[1.45, 1.50 (3H, two d, J=6 Hz), 2.15-3.40 (2H, m),

4,05-5.52 (2H, m), 7.35-8.20 (5H, m)]
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Table 1 (contd.)
1, R = 2, Yield % (Mp °C) NMR

Ph 58(143-145) [2.62, (1H, 6 lines), 3.45, (1H, 8 lines),
4.25 (1H, dd, J=9.5 and 3Hz), 5.80 (1H, dd, J=9 and 7Hz),
7.40 (5H, s) 7.60-8.20 (5H, m)]

Bu 25(70-72)[0.70-1.10 (3H, unresolved t), 1.10-1.90 (6H, m),
2.00-3.40 (2H, m), 3.95-4.95 (2H, m), 7.50-8.20 (5H, m)]

In view of the versatilities of sulfur stabilized carbanions and of the sulfonyl
moietyl’6 in organic synthesis, compounds such as 2 should be very useful for the synthesis of
highly functionalized y-butyrolactones.
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