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Abatmct: A novel m&o&logy for the controikd spathis of2,6-didco~ oligosacchari&s by cowbinahd we of an activated 
2.4-anhydm2-thio sugar and a &activated 2.4~at+&-2-su@nyl sugat, both of which have a same kaving group a~ anoauric 
pmidon. has been demonmated. 

Over recent years oligosaccharides have been the subject of considerable interest in carbohydrate 

chemistry and biochemistry, as well as in organic synthesis.11 Therefore, stereoselective block synthesis of 

oligosaccharides is one of the most challenging task for organic chemists and a suitable demonstration to show 

the efficiency of a glycosylation protocols We have recently qorted a highly stmocontrolled glycosylation 

method by using several 2.6anhydro-2-thio sugars for the synthesis of both 2d-dideoxy a- and p- 

glycosides.3) Since severai 2.6-dideoxy oligosaccharides frequently appear in naturally occurring bioactive 

substances such as aureolic acid antibiotics, anthracycline antibiotics, cardiac glycusides and avermectins,4) we 

have applied our glycosylation protocol to the block synthesis of 2,6-dideoxy oligosaccharides. In this article, 

we wish to report a novel methodology for the controlled synthesis of 2,6-dideoxy oligosaccharides by 

combinational use of an activated 2.6~anhydro-2-thio sugar and a deactivated 2,6-anhydro-2-sulfinyl sugar, 

both of which possess a same leaving group at anomeric center. 
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In the course of investigating the chemistry of 2,6-anhydro2-thio glycosides, we found that the high 

reactivity of 2&anhydro2-thio glycosyl donor under the variety of glycosylation conditions resulted from the 

electron donating nature of the sulfur at C-2 position in the 2,6-anhydro-2-thio sugar and the rate of the 

glycosylation reaction was strongly affecmd by the oxidation state of the sulfur. Indeed, the glycosylations of 

2,6-anhydro-2-sulfinyl fluorides 2% and 35) and 2&anhydt~2-sulfonyl fluoride 45) with cyclohexanol under 

the conditions3b), in which the glycosylation of 2,t%nhydro-2-thio fluoride 13b) exclusively gave the a- 

glycoside $b), did not proceed and each unchanged glycosyl donor was mcoveted in ahnost quantitative yield. 

Since the both 2,6-anhydro2-sulfmyl glycosyl donors showed the same low reactivity in the glycosylation 

conditions, the armed-disarmed phenomenon6) in this glycosylation naction would come ftom the electronic 

etfect of the C-Zsubstituent as Fraser-Reid’s explanatio&), not from the effect of neighboring participation of 

the C-Zsubstituent to the atrome& center. 

To enhance the synthetic utility of this reaction, other pairs of activated and deactivated sugars were 

examined The 2,6-anhydro-2-thio sugar 65.7) possessing an acetoxy group as a leaving group was coupled 
with the corresponding 2,6-anhydro-2-sulfiiyl sugar 75) in the presence of TMSCXf in CH2C12 to afford the 

deactivated oligosaccharide 85) in 81% yield Also, the glycosylation of the 2,6-anhydro-2-thio sugar 95*7) 

possessing a tbiophenyl group at anomeric center with the cmresponding 2.6anhydro-2-sullinyl sugar 10-V 
having a same leaving group by NIS-TMSOT@c**) in CH2Cl2 proceeded nicely to give the oligosaccharide 

115) in 89% yield. Notably, the self-coupling products of the deactivated sugars were not detected and the 

stereoselectivity of these glycosylations was highly a-selective%. Further, the obtained deactivated 

oligosaccharide 11% was easily converted into the activated oligosaccharide 125) by simple reduction of the 

sulfoxide moiety using LAH in THF. After the protection of hydroxy group of 12, the resulting 19) was 
found to smoothly glycosylate with a model alcohol, cyclohexanol, by NBS in CH2C12 under the mild 

conditions to stereospecifically9) ptoduce the a-glycoside 145) which was transformed into the desired 2,6- 

dideoxy oligosaccharide 155) by hydrogenolysis using a catalytic amount of Raney-Ni.sa) Although D-sugars 

were employed as the starting materials and reti-butyldiphenylsilyl (TPS) groups were used as the protecting 

groups in this synthesis considering synthetic generality, the disaccharide 15 was cortesponding to the glycon 

of biologically important antibiotic, avermectins, including the configuration of both anomeric centers. 

In conclusion, the present glycosylation method by using an activated 2,6-anhydro-2-thio sugar and a 

deactivated 2,6-anhydro-2-sulfinyl sugar offered a new entry for the controlled synthesis of 2.6-dideoxy 

oligosacchsrides which were often found in useful antibiotics. Synthetic studies on the trisaccharide moiety of 

antitumor antibiotic, olivomycin A, along this line am now in progress and the results will be published 

elsewhere. 
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All new compounds were purified by silica-gel cohmm chromatography and were fully characterixed by 
spectroscopic means. Selected lH-NMR (CDC13/270 MHz) data for compounds 9,10,11, and 15 

follow; 9-a: 6 1.11 (s, 9H, t-Bu), 1.95 (S, 3H, OAc), 2.76 (dd, lH, J=3.2 and 1.8Hz. H-2), 3.00 (dd, 

lH, J=14.0 and 2.4I-H. H-6). 3.15 (dd, lH, J=14.0 and 3.7Hx, H-6), 4.20 (dd, lH, J=3.7 and 2.4Hx, 

H-5), 4.74 (dd, lH, J=3.6 and 3.2H2, H-3). 4.94 (d, lH, J-3.6Hz. H-4). 5.57 (d, lH, J=L8Hz, H- 

1). 7.25-7.8 (15H, Ph X 3); 9-p: 6 1.10 (s, 9H, t-Bu), 1.89 (S, 3H, OAc), 2.86 (dd, lH, J=3.6 and 

2.2Hz, H-2), 2.98 (dd, lH, J=14.0 and 3.OI-H. H-6), 3.58 (dd, lH, J=14.0 and 2.9Hz, H-6), 4.18 

(dd, lH, J=3.0 and 2.9Hz, H-5), 4.22 (dd. lH, J4.0 and 2.2Hx, H-3), 5.03 (d, lH, J4.OHx, H-4), 

5.30 (d, lH, J=3.6Hz, H-l), 7.25-7.8 (15H, Ph X 3); 10: 6 1.11 (s, 9H, t-Bu), 2.85 (ddd, lH, 

J=14.4, 5.6 and l.OI-Ix, H-6). 3.16 (d, lH, J=12.OHz, OH), 3.35 (dd, Hi, J-14.4 and 0.8Hz. H-6), 

3.52 (dd, lH, J=5.8 and 2.OHz. H-2). 3.68 (dd, IH, J112.0 and 2.2Hz. H-4), 4.42 (ddd, lH, J15.6, 

2.2 and 0.8Hz, H-5), 4.51 (d, lH, J=5.8Hx, H-3), 5.96 (d, H-I, J=2.OHz, H-l), 7.25-7.8 (15H, Ph X 

3); 11: 6 1.02 (s, 9H, t-Bu), 1.06 (s, 9H, t-Bu), 1.81 (s, 3H, OAc), 2.25 (dd, lH, J=3.8 and 2.OHz, 

H-2’), 2.72 (dd, lH, J114.4 and 5.6H2, H-6 or H-al), 2.75-2.9 (m, 2H. H-6 or H-6’). 3.30 (br s, lH, 

H-2), 3.33 (dd, lH, J=14.4 and 1.4Hz. H-6 or H-6’), 3.66 (dd, 1H. J=4.8 and 1.5Hx, H-4). 4.09 (br 

m, lH, H-5 or H-5’). 4.43 (br m, lH, H-5 or H-5’). 4.47 (d, lH, J=2.OHz, H-l’), 4.53 (d, lH, 

J4.8Hx, H-3), 4.64 (dd, lH, J=2.3 and 1.9Hx, H-4’), 4.77 (dd, lH, J=3.8 and 2.3Hz, H-3’), 5.86 

(d. lH, J=2.OHx, H-l), 7.25-7.8 (25H, Ph X 5); 15: 6 0.93 (s, 9H, t-Bu), 1.02 (s, 9I-I. t-Bu), 1.0-2.0 

(13H, cyclohexyl, H-2 or H-2’ X 3), 1.10 (d, 6H, J=6.2Hz, Me X 2). 1.84 (s, 3H, OAc), 2.04 (dd, 

lH, J=12.6 and 5.OHz. H-2 or H-2’). 3.27 (dd, lH, J-8.4 and 8.4Hz. H-4). 3.3-3.4 (m, lH, 

cyclohexyl), 3.50 (dq. lH, J=8.4 and 6.2Hz. H-5). 3.70 (dq, lH, J=8.6 and 6.2I-H. H-5’), 4.05-4.25 

(m, 2H, H-3 and H-3’), 4.63 (dd, lH, J=3.8 and 2.OHz, H-l or H-l’), 4.79 (dd, lH, J=8.6 and 

8.6Hz. H-4’). 5.45 (d, 1H. J=3.8Hx, H-l or H-l’), 7.25-7.8 (2OH, Ph X 4). 
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