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In a previous papar1 we described an efficient synthesis of
a-methylens~y-butyrolactones which involves Bromination and subsequent dehydro-
bromination of the corresponding a-methyllactones. The latter are particulariy
attractive precursors due to their general evailabilityza-b‘a. Unfortunately,
this method is limited to cis-fused lactones (g,g., ] + 3). JTrans-fused bromo-
lactones undergo a facile trans elimipestion of HBr to afford, in contrast,

exclusively endocyclic olefins in aexcellent yields (e.g., 5 =+ §l.
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We now describe s successful methaod for achieving the a=-mathyl+
a-methylene conwersion for trans-fused lactones based on a pyrolytic (cis) elimi-
nation4 and demonstrate its utility in the synthesis of (+ )J~arbusculin-B, an
allargenically act1v02b sesquiterpene isolatads from Artemisia arbuscula Nutt.

ssp., arbuscula,
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The known8 lactone 7 was secured in 70% overall yield from
a-santonin7 by hydrogenation ((03P13RhC1. ¢H-EtOH)}, thioketalization (ethane-
dithiol, BF3-Et20. AcOH, 15°), and reductione (Raney-Ni, EtOH or MeOH, 25°,

15 min.).
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(+)-arbusculin-B8

Treatment of 7 with triphenylmethyllithium (5 equiv.,) 1n
dimethoxyethane (DME) at 5° for 2 hr gave the corresponding enolate which was
added to a stirred solution of dibenzoylperoxide9 (6 equiv,) in DME at 5°-
After 1 hr, the excess peroxide was destroyed (KI, AcOH, H20) and the benzoxy-
lactons § was isolated in ~ 50% yield (~ 70% based on consumed /) by silica

gel chromatography : mp 138-140° (hexana) 3 [a]y = +17° (CHC1,) 5 IR vofola
1780 and 1725 cm ' 5 NMR 6S0C13 .00 (m, 2H), 7.50 (m, 3H), 5.10 (d, J=10 Mz,

14), 1.79 (s, 3H), 1,68 (s, 3H) and 1.01 ppm (s, 3H) m** = 354 (calc., 354) )
Anal, Calc. for c22H26°4 : C 74,55, H 7,39  Found ¢ C 74,63, H 7,56,

Pyrolysis4 of 8 (v~ 450°, 30 ml Nzlnih) by dropwise additian
of an ethereal solution onto a vertical column (30 cm packed with 4 mm dismeter
glass beoads) gave, after silica gel chromatography, (+)-arbusculin-B (mp 86-88°
[u]D = +48° [CHCIS)) in 35% yield., The spectroscopics and chromatographic10
properties were in full agreement with theose of the authentic material,

In the preliminary model experiments, similar treatment of
ﬁ:&ﬂg-lactnna11 4 afforded the benzoate 10 (50%) which upon pyrolysis (~ 600°,
20 ml Nzlmin] gave a readily separated 3:1 mixture of the known a-methylene-

y-butyrolactone'' 11 end lactone'? § in 60% yield.
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In summary, both cis1 and trans-fused a~-methylene-y-butyro-

lactones —~ widely occuringze-c and often biologicelly act1v52b‘° compounds -
can now be synthesized from the corresponding methyllactones, Furthermore, a

high yield synthesis of endocyclic olefin-lactones is now also available.
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