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INTRODUCTION 

Carbohydrates are convenient chiral substrates 
during the stereoselective synthesis since their 
absolute configurations are known just like the 
methodologies of their functionalization. Both D- and 
L-arabinose are particularly interesting as the 
starting compounds since the same synthetic 
conditions can be used to obtain the enantiomeric 
products. Reported here are four procedures of 
deoxygenation at the position C3 of 5-t-
butyldiphenylsilyl-1,2-O-isopropylidene-D- and –L-
arabinofuranose 1 and 7, respectively, to obtain 3-
deoxy-1,2-O-isopropylidene-D- and L-
threopentofuranose 3 and 9, respectively, as the 
general substrates for further applications.
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RESULTS AND DISCUSSION 

Apparently simple Barton deoxygenation of 1 
proceeded with a low yield (Scheme 1). The product 
2 was desilylated to obtain the first general substrate 
3 whose tosylate 4 crystalized in 

4
E and 

4
T3 

conformations of the pentofuranosyl ring.
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Scheme 1. Deoxygenation of 1: first approach, via a 

Barton reaction. 
 

A modified Wolff-Kishner reaction was tried next in 
an attempt to improve the yield of 2, without much 
success, Scheme 2. 

 
Scheme 2. Deoxygenation of 1: second approach, via a 

modified Wolff-Kishner reaction. 
 

Low yield obtained prompted us to use another 
version of the Barton reaction as shown in the 
Scheme 3 which furnished the compound 3 again in 
low yield. The intermediate D-lyxo compound 5 was 
obtained with a total stereoselectivity. 

 
Scheme 3. Deoxygenation of 1: third approach using a 

Barton type reaction via 1,2-O-isopropylidene-D-
lyxofuranose 6 and its thiocarbonate. 

 

The best yielding method to get 2 and its L-
enantiomer 8 is shown in the Scheme 4. 

 
Scheme 4. Deoxygenation of 1 and its L-enantiomer 7: 

fourth approach: “substitutive deoxygenation” via the lyxo 
triflates and LiBH(Et)3 (Superhydride

®
). 

 

Both enantiomers 3 and 9 are referred to as the 
general substrates. Their possible application in 
stereoselective synthesis may include obtention of 
chiral hydroxyaldehydes, alcohols or diols, among 
others, as shown below for the D enantiomer 3. 

CONCLUSION 

Efficient deoxygenation at the C3 position of D- and 
L-arabinofuranose was devised which furnished the 
derivatives 3, 4, 9 and 10 for further manipulations. 
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