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J a p a n  

A b s t r a c t - - B o t h  the  enant iomers .  (R)- and (S) -4 .5 -d imethy l -4 -  

hexanolides ( l l ) ,  were synthesized via tandem asymmetric epoxidation 

and enantiospecific 1.2-rearrangement of cyclopropylideneethanol ( 7 )  

as a key reaction. 

The cyclic enol ether. 2,3-dihydro-2-isopropyl-2,5-dimethylfura ( I ) ,  has bccn isolated as a sex 

specific compound from females of the beetle Hylecoetus dermesroides 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 r a ~ e m a t e . ' . ~  But, some fundamental questions concerning the 

actual componenl and real enantiomer rcsponsible lor the biological activity of this insect 

specific compound have been remained to bc answcrcd, since thc rapid and spontaneous 

conversion of 1 to 2 and 3 in the prcsencc of adventitious rnoisturc had becn poin~cd o u t 3 ~  and 

thc bioassay of optically active material had no1 bccn carried oul.  In this context, recently 

enantioselective syntheses o f  this compound ( 1 )  have been reported3 in auempting to supply 

sufficient quantities for testing biological activity. 

In the course of our studies4 aimed at ensntioselcctive synthesis of chiral cyclohutanes. we have 

+ This paper is dedicated to Emeritus Professor M.  Hamana on the occasion of his 75th birthday. 
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Scheme I 

recent ly  deve loped5  an efficient  method for the enanti ixontrollcd crcatinn nf n , n - d i s u b s t i t u t e d  

c y c l o b u t a n o n e s ( 6 )  v t a  the tandem asyrnrnctric cpoxidation o f  cyclopropyl1dcncethanuls(4) and 

enan t io spec i f i c  1 .2 - r ca r r angcmcn t  of  b icyc l i1oxacyclopcr1 tancs(5) .  This finding cnablcd us lo 

develop a convenient ,  concise ,  and enantiosclecrivc synthesis 01' chiral  y .y-d isubs l i lu tcd  y -  

butyrolactones and here we wish to report an enantiosclccuvv synthesis of thc both cnantiorners 

( R ) - 1 1  and ( ~ ) ~ 1 1 . ~  

The  asymmetr ic  epoxidat ion7 of  cyclopropylideneethanil15 ( 7 )  with I-BuOOH in thc prcscnce o f  

T i ( i - P r O ) 4  and 3A rnolccular sieves using dicthyl D - - t a r t r a t e  and dicthyl L-(+)-tartrate as the 

chiral auxiliary afforded the cyclobutanone alcohols (R)-X and (S)-8 in 73% (89% ee8) and 80% 

(89% ee8 )  yields,  respectively. T h e  a lcohols  I(R)-8 and (S)-XI wcrc thcn subjccted to Hata 

r e a c t i o n l o  to give the sulfides (S)-9  and (R)~Y in 98 and 95% yields which were desulfurized lo 

give (R j -10  and ( S j - I 0  in 76 and 86% yields. Finally, Bacycr~Vill igcr oxidation of (R)-10 and (Sj-  

1 0  furniihed in 68  and 71% yields the our aimed y,y-disubsliluted y-butyrolac tones  (R j -11  [ j a l ~ ~ ~  

-9.56' (c 1.38. CHCI3): lit..3b [ a ]DZ0  -10.2' (c 1.07. CHC13)I and (S)-11 [ [ N I D ~ ~  +8.80° (c 1.85, CHC13); 

1 i t . 3 d  [ u l D 2 0  + l o 0  (c 0.64,  CHCI3)J .  Since ( R ) ~ l l  has been converted3h into ( R ) - I .  this work 

constitutes the formal total synthesis of (R)- l  and provides the key intermediate (S ) -11  for the 

synthesis o r  (S)-1 
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Scheme I1 

(S)- 8 : R = O H  
(Rj -9  : R = SPh 
(S)-10: R = H 

Steps. iaj r-BuOOH, diethyl D-(-)-tamate. Ti( I -PTO)~,  33A molecular sieves, CH& 5 0  "C, 48 h ;  
ib) r-BuOOH, diethyl L-(+)-tartrate, Ti( i - P a ) ,  3A molecular sieves, CHgI,,  -50 PC, 48 h; 
ii) PhSSPh,n-ByP,  THF, ref., 10 h; iii) Raney Ni(\h9, acetone, room temperature, 10 min; 
iv) 70% r-BuOOH, 10% NaOH. TW.  room ternperutuic, 1.5 h; v )  reference 3b. 
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