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m s L L a c -  A new and useful synthesis of I+)-trans-whisky 

lactone (31 ,  it)-trans-cognac lactone ( 4 )  and I+)-eldanolide ( 5 )  

starting from levoglucosenone (1) is described. 

Levoglucosenone (1) Ill, 6-anhydro-3,4-dide0x~-~-~-g1y~er0-hex-3-enop~ranos-2-ulo~e) 

is widely known as a pyralytic product of cellulose. It is a very useful chiral 

source for synthesizing natural products2 because of its highly functionalized 

structure, which contains one chiral center. We have recently reported an 

efficient method for the convenient preparation of 1s)-5-Hydroxypenten-4-olide (21  

from levoglucosenone (113 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 7-lactones, such as trans-whisky lactone (31 I(3S.4R)-3-methyl-4 

octanolide], the key flavor of whisky and ~ i n e , ~ t 5  trans-cognac lactone (4) [(3S, 

4R) -3-methyl-4-nonanolidel , the key flavor of cognac, 6 and the natural eldanolide 

( 5 )  [(3S.4R)-3,7-dimethyl-6-0cten~4~01idel, the pheromone produced by the male 

EMam aa- (Wlk.),7 in an enantioselective manner using the chirziity of 

levoglucosenone 11) . 
Our synthesis of 3, 4 and 5 was straigiltforward, as illustrated in Scheme 2. 

Treatment of levoglucosenone (1) with Me2CuLi gave 6 in 84.3 8 yield i [ a l ~ ~ ~  -293" 

iEt~O1, lit.2a [ a 1 ~ ~ ~  -299' (Et201 I. It was shown to be iOO I diastereomerically 

pure when analyzed by glc and nmr. It was oxidized with AcOOH to give 7 in 86.0 

$ yield. The corresponding tosylate ( 8 )  was treated with K2C03 in MeOH tc give 

epoxide (9) in 66.4 8 yield from 7. Finally, trestment of 9 with n-Pr2CuLi gave 

trans-whisky lactone (318 in 76.2 % yield ( l a l ~ ~ ~  179.5' IMeOHl, lit.9b [ a l ~ ~ O  

172.8' IMeOH)]. And similar treatment of 9 with n-Bu2CuLi gave trans-cognac 

lactone (4j10 in 78.3 B yield ( [ a l ~ ~ ~  +7?.5'(CH2Cl2), lit .I1 ( a l ~ ~ ~  i48.3' 

(CH~c12) 1 .  And further, eldanolide (51 l2 was also synthesized in a similar manner 

using MeZC=CHMgBr and CuBr in 73.8 8 yield i [ a 1 ~ 2 3  t57.8' I E ~ O H I ,  lit.13b 1 a 1 ~ 2 1  

155.9- (EtOH) I. 

Scheme 2 
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I n  c o n c l u s i o n ,  we deve loped  a new and u s e f u l  s y n t h e s i s  of I+!- t rans-whisky l a c t o n e  

131, I+!- t rans-cognac l a c t o n e  14) and I + ! - e l d a n a l i d e  15) s t a r t i n g  from 

levog lucosenone  1 1 )  . 
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