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Efficient construction of the o-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 occurringz’3 and often biologically active3 grouping via the
corresponding a-methyllactone. This transformation is of definite interest
since appropriate a-methyllactone precursors are often readily available from

synthetic procedur'es4 and/or natural sourcesz’a.

We now wish to report the synthesis of (-)-frullanolide, 5, an
allergenically active g-methylenebutyrolactone sesquiterpene first isolated in
this laboratorys, and thereby to demonstrate the utility of a potentially
general technique for achieving the a-methyl—a-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 genera18 thioketalization—reduction procedure. The known thioketal 2 was
obtained in a much improved yieldg (>90%) by heating 1 in benzene with excess
ethanedithiol in the presence of a catalytic amount of p-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 bondlo.
iowever, 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 (10ml/g of 2 in 95% EtOH containing excess KOH, -25°, 2 hr) and then
acidified and chromatographed to giye 3 in better than 40% overall yie1d11’12:
mp 119-121° 5 [a], = -58° (CHC1l,) ; IR ;\f\ggli 1750 and 1645 cm ' ; NMR §JRCL?
5.43 (d, J=5Hz, 1H), 2.u42 (q, J=8Hz, 1H), 1.77 (s, 3H), 1.33 (d, J=8Hz, 3H),
and 1.07 ppm (s, 3H) ; Mt = 23u (cale. 234) ; Anal. Calc. for 015H2202
C 76.88, H 9,46 ; Found: C 76.57, H S.40.
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Trea‘l:ment6 of 3 with excess triphenylmethyllithium in dimethoxyeth-
ane(DME) at 5° in the presence of tetramethylethylenediamine (TMEDA) gave the
corresponding enolate, which, upon quenching with 1,2—dibr‘omoetheme13 at 5°,
afforded a single a-bromolactone, 4, in ca. 50% yield : IR ACHCL3 1775 cn™?

CbCl max :
NMR §pyc™?® 5.68 (d, J=4Hz, 1H), 1.92 (s, 3H), 1.80 (s, 3H), and 1.01 ppm (s, 3H) ;
M " = 312, 314 (cale. 312, 314). The stereochemical assignment was made on the

basis of steric considerations, NMR evidence (deshielding of C-6 H), and on the
subsequent direction of elimination of HBr. Dehydrobromination (excess diaza-
bicyclononene (DBN), toluene, reflux, 1 hr) afforded (-)-frullanolide, 5,

(mp 75-76°, [a]D = -112°) in 80% yield, chromatographically and spectrosco-
pically identical with authentic material obtained from Frullania tamarisci (L.)
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In the preliminary experiments, similar treatment of the cis-
lactonela 6 had cleanly afforded via a single bromide 7 the known 2

a-methylene-y-butyrolactone 8 in 60% overall yield (cf. reference 1).
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No endocyclic olefin (formally requiring a cis elimination) was detected from
treatment of either of the a-bromo-cis-lactones 4 or 7. In contrast, the
a-bromo-trans-lactones 9 and 10 (formed in ~60% and 75% yields, respectively,
under the bromination conditions 6 + 7) gave exclusively endocyclic olefins under
a variety of elimination conditions 4. A complementary procedure for a-methyl—
a-methylene conversion for such trans-fused y-butyrolactones is presently being

pursued.
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