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Abstracl--Both the cnantiomers, (R)- and ($)-4.5-dimethyl-4-
hexanolides (11}, were synthesized via tandem asymmetric epoxidation
and enantiospecific 1,2-rearrangement of cyclopropylidencethanol (7)

as a key rcaction,

The cyclic enol ether, 2.,3-dihydro-2-isopropyl-2,5-dimethylfuran (1), has been isolated as a sex
specific compound from females of the beetle Hylecoetus dermestoides L.! The structure (1) was
determined by comparison of its mass spectrum with that of its hydrogenation product and
confirmed by a synthesis of its racemate.’? But, some fundamental questions concerning the
actual component and rcal enanmiiomer responsible for the bielegical activity of this insect
specific compound have been remained to be answered, since the rapid and  spontancous
conversion of 1 102 and 3 in the presence of adventitious moisture bhad been pointed out?¢ and
the bioassay of optically active material had net been carried out. In this context, recently
enantioselective syntheses of this compound (1) have been reported? in attempting 1o supply
sufficient quantities for testing biological activity.

In the course of our studies? aimed a1 enantioselective synthesis of chiral cyclobutanes, we have

+ This paper is dedicated to Emeritus Professor M. Hamana on the occasion of his 75th birthday.
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recently developedd an efficicnt method for the cnantiocentrolled creation of «,«-disubstituted
cyclobutanones(6) via the 1andem asymmetric cpoxidation of cyclopropylidencethanols{4) and
enantiospeciflic  1,2-rcarrangement  of  bicyclooxacyclopentanes(5). This finding cnabled us to
develop a convenient, concise, and enantiosclective synthesis of chiral y,y-disubstituted vy-
butyrolactones and here we wish to report an cnantioselective synthesis of the both cnantiomers
(R)-11 and ¢S)-11.6

The asymmetric epoxidation? of cycloprépylidcnecthanoﬁ (7) with +~-BuOOH in the presence of
Ti(i-PrO)s and 3A molecular sicves using dicthyl D-(-)-tartrate and dicthy] L-(+)-tartratc as the
chiral auxiliary afforded the cyclobutanone afcohols (R)-8 and (S)-8 in 73% (89% cc8) and 8§0%
{80% ced) yiclds, respectively, The alcohols [(R)-8 and (8)-81 werc then subjected 1o Hata
reaction!® to give the sulfides (8)-9 and (R)-9 in 98 and 95% yields which were desulfurized 1o
give (R)-10 and {S)-10 in 76 and 86% yields. Finally, Bacyer-Viiliger oxidation of (R)-10 and (8)-
10 furnished in 68 and 71% yields the our aimed v,y-disubstituted y-butyrolactones (R)-11 [{alp?23
-9.56° (¢ 1.38, CHCl3): iit..2t [a]p20 .10.2° (¢ 1.07, CHCl3}] and {S}-11 [[a|p2? +8.80° (¢ 1.85, CHCl3);
ji.,3¢ [@1p20 +10° (¢ 0.64, CHCla)]. Since (R)-11 has been converted?® into (R)-1, this work
constitutes the formal total synthesis of (R)-1 and prevides the key intermediate (S)-11 for the

synthesis of (3)-1.
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Steps. ia) -BuQOH, diethy] D-(-)-tartrate, Ti( i-PrQ),, 3A molecular sieves, CH,Cly, -50 °C, 48 h;
ib) --BuOOH, diethyl L-(+)-tartrate, Ti( i-PrO),, 3A molecular sieves, CHL,, -50°C, 48 h;

ii) PhSSPh, n-Bw;P, THF, ref., 10 h; iii) Raney Ni(W,), acetone, room temperature, 10 min;

iv) 70% -BuOOH, 10% NaOH, THF, room temperature, 1.5 h; v) reference 3b.
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