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Efficient construction of the a-methylene-y-butyrolactone moiety 

is a synthetic challenge which has received much attention during the past few 

yearsl. Many ingenious synthetic schemes have resulted but none permits access 

to this widely occurring 2,3 and often biologically active 3 grouping via the 

corresponding a-methyllactone. This transformation is of definite interest 

since appropriate a-methyllactone precursors are often readily available from 

synthetic procedures 4 and/or natural sources2'3. 

We now wish to report the synthesis of (-)-frullanolide, 2, an 

allergenically active a-methylenebutyrolactone sesquiterpene first isolated in 

this laboratory5 , and thereby to demonstrate the utility of a potentially 

general technique for achieving the a-methyl*-methylene conversion for cis- 

fused Y-butyrolactones. 

1,2-Dihydro-6-episantonin6, 1, was secured from a-santonin7 in 

90% overall yield. Removal of the C-3 ketone oxygen in 1 in the presence of 

the easily cleaved C-6 axial lactone oxygen was effected using modifications of 

the general' thioketalization-reduction procedure. 

obtained in a much improved yield' 

The known thioketal 2 was 

(>90%) by heating 1 in benzene with excess 

ethanedithiol in the presence of a catalytic amount of E-toluenesulfonic acid. 

Initial attempts to reduce 2 with Raney-nickel in abs. ethanol at room tempera- 

ture led solely to acidic material by hydrogenolysis of the C-6/0 bond". 

However, the hydroxy-acid salt, obtained by treatment of 2 with KOH-95% EtOH, 

proved to be less prone to hydrogenolysis. Thus, the salt was stirred with W-2 

Raney-nickel (lOml/g of 1. in 95% EtOH containing excess KOH, -25', 2 hr) and then 

acidified and chromatographed to give 2 in better than 40% overall yield 11,12: 

mp 119-121~ CDCl, ; [aID = -58" (CHC13) ; IR Aft:'3 1750 and 1645 cm-' ; NMR 6TMS 

5.43 (d, J=5Hz, IH), 2.42 (q, J=8Hz, lH), 1.77 (s, 3H), 1.33 (d, J=8Hz, 3H), 

and 1.07 ppm (s, 3H) ; M+' = 234 (talc. 234) ; Anal. Calc. for C H 0 : 
15 22 2 

C 76.88, H 9.46 ; Found: C 76.57, H 9.40. 
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