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In certain natural products, there is found the structural unit of the a-methylene-y-
butyrolactone grouping, which often reveals the biological act1v1ty.1 In recent years,
construction of this structural unmit received attention, and a number of synthetic procedures
for this group have been developed.2 In the present paper, two methods of introducing the
a-methylene function into the vy-lactone moiety under mild conditions are described;
a-methylenation of the §-lactone grouping was also effected.

3,4,5

I. Carboxylation of the y-butyrolactone QL) (11quid) with methyl methoxymagnesium

2d,6 (20 molar equiv) in DMF (135°, 6 hr) afforded the acid (2),4 which, without

carbonate
purification, was reacted first with N,N’-carbonyldumldazole7 (2 molar equiv) in DME (407,
20 min) and then with Zn(BH4)2 (10 molar equiv) in DME (-20 — -30°, 40 min), giving the

hydroxymethyl compound (3)*** [>45% from (1)]. Dehydration of (3) with (PhO) (Phe-1% (4 molar
4

equiv) in DMF (room temp, 20 hr) afforded the a-methylene-y-butyrolactone (4),3’ m.p. 41-44°,
quantitatively. The overall isolated yield of (4) based on (1) was ca. 45%.
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II. While the reaction scheme of the second method 1s essentially the same that

reported by Harmon and Hutchinson2k very recently, the reaction conditions were different and

the overall yield of the a-methylenation of the &-lactone grouping was better than the reported
2k R

one. The y-butyrolactone (§)9 was treated with HCOOMe (20 molar equiv) and NaH in ether

(room temp, 12 hr) to afford the hydroxymethylene compound (Z),4 which was directly converted
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with EtzNH (20 molar equiv) in benzene (50°, 1 hr) to the uminomethylene derivative q94

[>95% from QE}]. Catalytic hydrogenation {PtOz/AcOH, room temp) of {%} gave the compound
(2),10 which was heated in NaOAc - AcOH (110°, 1 hr), affording the a-methylene-y-butyrolactone
Qg)3’4 (liquad). The overall isolated yield of Qg) based on (i) was ~ 60%.

The same sequence of reactions as utilized in the y-butyrolactone (5) were applied to the

§-lactone (10),11 and the a-methylene~é-lactone (£3)3’4 (liquid) was obtained 1n 42% overall

y1eld.
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