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OLEFIN ADDITION TO ACETYLATED GLYCALS. A NEW ROUTE TO C-GLYCOSIDES. 
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Abstract : Olefins react with glycals in the presence of Lewis acids providing a new route 

to C-glycosides. 

Much attention has been paid to the stereocontrolled formation of a C-C 
1. 

bond at the anomeric center of a carbohydrate , in connection with the synthesis of 

chiral building blocks and naturally occurring products'. Despite the availability of 

many methods for the synthesis of C-glycosides, there still exists a need for new 

convenient and selective procedures allowing the direct introduction of polyfunctional 

aglycons. 

It was recently reported that peracetylated glycals reacted with silyl 

enol ethers3'4, allyltrimethylsilane5 and B dicarbonyl compounds6 to give the 

corresponding 2',3'-unsaturated C-glycosides7. These molecules are versatile 

intermediates with an high synthetic potential for the preparation of functionalized 

C-glycosides8. 

As a part of a program directed toward the total synthesis of antitumoral 

compounds we needed to develop an olefin-based' approach to hexenopyranosyl Cl'- 

branched derivatives. We now demonstrate that the condensation of peracetylated 

glycals with alkenes in the presence of Lewis acids leads to the stereoselective 

formation of a C-glycosidic bond. In addition this facile entry to C-glycosides provides 

a simple method for the direct introduction of polyfunctional aglycons. 

3,4-di-0-acetyl-L-rhamnal 1 and 3,4,6-tri-0-acetyl-D-glycal 2 reacted very _ 
smoothly with olefins in the presence of EtA1C12, SnC14, BF3.Et20 or triiethylsilyl 

triflate (TMSOTf). The condensation was carried out in dichloromethane at -15°C and afforded 

a stereoisomeric mixture of C-glycosides in good to excellent yields. Purification by 

flash chromatography furnished the a and 8 anomers in the indicated ratios (see Table). 
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Table 

Olefin Producta catalyst Yieldb%(o/B) 

EtAlCl2 9 92(15/l) 

BF3Et20 9 92(15/l) 

EtAlC12 10 70( 9/l) - 9 3 - 

5 R,=OBz 

5& R1=S02Ph 

Rl 

z R,=OAc 

lc 7 - 

A 8 - 

Jr R 

Cl 
R 

% 
R 

9 R=A 

10 R=B - 

11 R=A 

12 R=B - 
R 

14 R=A R,=OBz $1 ,7R=BR=OAc y: 

15 R=A R,=OBz 

k R=A R1=S02Ph 
15 
- 

EtA1C12 

I 

14 60(12/l) 

15 5( l/-j 

EtAlC12 16 60(12/l) 

EtA1C12 17 60(12/l) - 

R 18 R=A 18 72(15/1)16 

19 R=B 

EtA1C12 

TMSOTf 19 57(20/1)16 - - 

EtAlC12 11 83( B/l) 

SnC14 fi 83( B/l) 

EtAlC12 12 72(12/l) - 

TMSOTf 20 40( 3/2) 

SnC14 

I 
21701 l/2) 

22 15( l/2) - 

EtAlC12 

I 
23 34(19/l) 

24 30( 9/l) 

EtAlC12 25 52( 6/5) - 

a) A 0.2M solution of glycal in CH2C12 was 

treated with alkene (l.leq) and catalyst 
AcO 

(1.5-2 eq) at -15°C. The mixture was stirred 
l 0 AcO& for 5 mn and quenched with pH 4 phosphate buffer. 

(A) 
b) yields refer to isolated and purified materials. 

(B) 
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