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Abstract —— A new and useful synthesis of (+)-trans-whisky
lactone (3), (+)~-trans-cognac lactone (4) and (+)-eldanolide (5)

starting from levoglucosenone {1} is described.

Levoglucosenone (l)l(l,6—anhydro—3,4—dideoxy—ﬁ—c—glycero—hex—B-enopyranos~24ulose)
is widely known as a pyrolytic product of cellulose. It is a very useful chiral
source for synthesizing natural products? because of its highly functiconalized
structure, which contains one chiral center. We have recently reported an
efficient method for the convenient preparaticn of (S)-5-Hydroxypenten-4-clide (2)
from levoglucosenone (1)3 by using the Baeyer-Villiger oxidation as a key

step. {(Scheme 1)
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In this paper, we describe a general method that permits easy access to 3,4-
disubstituted y-lactones, such as trans-whisky lactone (3) [(35,4R)-3-methyl-4-
octanolidel, the key flaveor of whisky and wine,4!5 trans-cognac lactone (4) {13%,
4R} -3-methyl-4-nonanolidej, the key flavor of cognac,6 and the natural eldanclide
(5) [(35,4R)-3,7-dimethyl-6-octen-4-nlide), the phercmcne produced by the male
Eldana gagcharina (Wlk.),? in an enantioselective manner using the chirality of
levoglucosenone (1) .

Our synthesis of 3, 4 and 5 was straightforward, as illustrated in Scheme 2.
Treatment of levogluccsenone (1) with MezCuli gave 6 in 84.3 % yileld {[aJDZ3 -293°
{Et20), 1it.23 [alp2® -299° (Et20)). It was shown to be i00 % diastereomerically
pure when analyzed by glc and *H nmr. It was oxidized with AcOQH to give 7 in 86.0
% yield. The corresponding tosylate (8) was treated with KpC0Q3 in MeOH tc give
epoxide (9) in 66.4 % yield from 7. Finally, treatment of 9 with n-PrpCuli gave
trans-whisky lactore (3)8& in 76.2 % yield ([w]p23 +79.5° (MeoH), 1lit.9% [g]p20
+72.8° (MeOH)}. And similar treatment of 9 with n-BusCubLi gave trans-cognac
lactone (4)10 in 78.3 % yield {(a)p23 +79.5°(CH2Cl2), 1lit.11 [a)pld +48.3°
(CHzC12})). And further, eldanclide (5)12 was also synthesized in a similar manner

using MepC=CHMgBr and CuBr in 73.8 % vield {[alpZ3 +57.8° (EtoH), 1it.13b [@jp2l

+55.8° (EtOH) }.
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In conclusion, we developed a new and useful synthesis of (+)-trans-whisky lactone
{3), (+)-trans—-cognac lactone (4) and (+)-eldanolide (5) starting from

levoglucosencne (1) .
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