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STEREOSELECTIVE C-C BOND FORMATION IN CARBOHYDRATES BY RADICAL CYCLIZATION REACTIONS-I. 
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Summary: A three steps synthesis of a-C(2) branched pyranosides from the 

described. 

Switzerland. 

glycal _l_ is 

Among the several methods used for the synthesis of C-branched sugars 
1,2) , the inter- 

molecular addition of glycopyranosidic radicals to olefins has been shown to be very 

usefu13'. Radical reactions should be particularily promising in the field of carbohydrates 

because they are performed under neutral conditions, they are compatible with most of the 

protective groups and usually even do not require the protection of functional groups (-OH). 

Our strategy for the stereoselective C-C bond formation in sugars is based on an intra- 

molecular radical cyclization reaction (scheme) and offers two major advantages in comparison 

with the intermolecular processes: a) a more efficient C-C bond formation and b) a higher 

stereoselectivity due to the exclusive formation of a cis ring junction 
4) . We report here an 

example of this strategy. The synthesis of the radical precursors 2 is achieved by the - 

Ferrier reaction 5) starting from the glycal 1. - 
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scheme 

i = 1.7 eq. HO-CH2-CH2-Cl, 0.5 eq. BF3.Et20, PhH, RT, 8 min; ii = 1.5 eq. nBu3SnH, 

0.1 eq. AIBN, PhH (0.01 M), reflux, 20 h; iii = 3 eq. Cr03, AcOH, RT, 3 h; iv = 0.05 eq. 

CoC12, 1.5 eq. MeCOCl, MeCN, O"C, 5 h, then hydrolysis on silica gel. 
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Further examples are listed in the table. The unsaturated sugars Za-2i are obtained stereo- -- 
selectively and in high yields if the reaction is quenched with NaH2P04 aq. after few 

minutes. Longer reaction time leads to decomposition. The reaction conditions are even com- 

patible with an activated chlorine atom as in 2i (table). The cyclization reactions proceed - 
also stereoselectively and very efficiently by stabilized and non stabilized radicals. In 

general the a and B isomers are separated after cyclization 6) . The reduction products 

which could arise from the capture of the initial radicals before addition to the unactivated 

C=C bond were not detected (nBu3SnH added at once: 0.01-0.05 M). Even at a concentration of 

0.1 M of nBu3SnH in benzene, less than 5% of reduced product is observed starting from 2a. - 
This cyclization can also be carried out successfully, without any interference, in various 

solvents (acetonitrile, toluene, ethyl acetate, dioxane, dimethylformamide, t-butanol: 80°C). 

The possibility to perform the ring closure reactions under rather concentrated conditions 

(0.1 M; nBu3SnH added at once) and with highly stabilized radicals as in 2i_ underlines the 

efficiency of this process. 

Furthermore, the analogous bromide of 2a is cyclized at room temperature in the presence of a 

catalytic amount of nBu3SnCl 7, (EtOH, cl eq. nBu3SnC1, 2 eq. NaBH4, hv , RT, 

40 min: yield of 4a = 96%). - 
The preferential formation of compound 4i documents the possibility of stereocontrol of the - 
new chiral center in C(8). 

The final step in our sequence for the stereoselective C-C bond formation is the ring scission 

of the bicyclic systems 4. Interestingly, in the bicyclic acetal 4a the 5- or the 6-membered - 
.-rO) 

ring can be cleaved selectively (scheme). With Cr03 in acetic acid the butyrolactone 5a - 
is obtained. On the other hand acetyl chloride and a catalytic amount of CoC12 'I) yielded 

6a; the intermediate anomeric chloride can be isolated but is conveniently hydrolyzed on - 
silica gel. 

These results allow a short and practical synthesis of some (Y-C(Z) branched sugars. Further 

developments of this strategy will be reported. 
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J 3,-2=J3,-4=5.8); 2.41 (H2,tdd); 3.46 (H8, dt, J8-2=7.5); 3.92 (H7,dd, 
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