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- A new method for p r e p a r a t i o n  of  IS)-5-hydroxy-2-penten-4- 

o l i d e  1 a n d  1s)-5-hydroxypentan-4-olide 8 s t a r t i n g  from levog lucosenone  

2 i s  d e s c r i b e d .  

(S)-5-Hydroxy-2-penten-4-olide 1 i s  a v e r y  u s e f u l  c h i r a l  s o u r c e  f o r  s y n t h e s i z i n g  

n a t u r a l  products b e c a u s e  o f  i t s  h i g h l y  f u n c t i o n a l i z e d  s t r u c t u r e  c o n t a i n i n g  one 

c h i r a l  center.1 D e s p i t e  s e v e r a l  s y n t h e s e s  of  l2 b e i n g  known, an  e f f i c i e n t  method 

t o  produce a l a r g e  q u a n t i t y  h a s  been unknown. In  t h i s  p a p e r ,  we r e p o r t  a new 

method f o r  conven ien t  p r e p a r a t i o n  o f  1 from l evog lucosenone  2 . 3  As c a n  b e  seen 

from Scheme 1, l evog lucosenone  2 h a s  a n  a d e q u a t e  f u n c t i o n a l i z e d  framework f o r  t h i s  

purpose  w i t h  t h e  e x c e p t i o n  of one ca rbon  atom.  
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Shafizadeh et a1.4 has previously reported the Baeyer Villiger oxidation of 2 with 

mCPBA. They suggested that the oxidation product was not B but A based on uv and 

ir spectral data. We noted that this lactone A was a good precursor of 1. We 

proceeded by investigating the Baeyer Villiger oxidation of 2 carefully and in 

detail. 

mCPBA 1 CH2C12 

2 3 Scheme 2 

The result showed that the formic ester 35 was the main product (59 % )  when 

Shafizadeh's procedure was used. In addition, carbonate 4 6  was obtained as a 

minor product (16 8 )  (Scheme 2). To avoid a complicated oxidation process, other 

peracids were examined. The best result was obtained by using peracetic acid, and 

a new preparation method of the butenolide 1 was established (Scheme 3). 

1 )  AcOOH, AcOH 
2) Me,S AcCI. Pyr 

3) MeOH, 4S°C = - 5; R = A c  
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A typical procedure is as follows: To a solution of levoglucosenone 2 (15 g ,  119 

moll in acetic acid (60 mll, 1.2 molar equivalent peracetic acid ( c a .  40 % in 

acetic acid) was added over 30 min. The mixture was stirred for 2 days at room 

temperature. Dimethyl sulfide ( 1.4 ml, 19 mmoll was added to the mixture. After 

1 h, the reaction mixture was concentrated in vacuo. The residue contained 

butenolide 1 and a small quantity of formate 3 (about 1081. To the residue 

methanol (50 ml) was added and the mixture was stirred overnight at 45°C in order 

to convert the formate 3 into the free (S)-5-hydrony-Z-penten-4-olide 1 

completely. If necessary, a small amount of HC1 could be added to the mixture. 
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The methanol solution was concentrated in and butenolide 1 was obtained as 

brown The nmr analysis of this crude 1 showed only a single product. The 

optical rotation value of the corresponding acetate 58 indicates its high optical 

purity. The total yield from 2 was 65 % .  

This method was also applied to the preparation of (S)-5-hydroxypentan-4-0lide 8. 

The oxidation of the dihydrolevoglucosenone 69 proceeded very fast. The excellent 

efficiency of this procedure was demonstrated in the high total yield (87 % )  of 9 

from 2.10 
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