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5Thioaldose exists in a pyranose form having sulfur atom in the ring and can be classified as pseudosugar 

which was used originally for carbocyciic analog. Synthetic studies on 5-thio&ldose started in early 191tos and 

several analogs of aldohexose such as D-glucose,r 2 D-galactose, N-acetyl-D-glucosamine,3 L-rhamnose,4 D- 

minors and L-fucose6 were synopsis. However, their synthetic strategies are ~c~p,~ly the same in terms 

of introducing sulfur atom at C-5 via firranose derivative except only one casesb and require many steps. 

Recently 5-t~o-~mannnose7 was isolated from marine sponge ~C~uf~~~~ ~yr~~~ 1) as the first natural 5- 

thioahiose and further S-tbio-L-fucose was found to have remarkable and specific inhibitory effects on bovine a- 

L-fucosidases.6 Glycosidase inhibitor became one of the most attractive target compounds not only for the 

study of reaction mechanism of glycosidases but also for manipulation of biologically multifuntionaf 

oligosaccharide chain of glycoconjugates. 9 These facts prompted us to develop new and facile synthetic routes 

according to the strategy outlined in Scheme 1. 
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Acyclic monothioacetal derived from pyranoside by the method of Guindon and AndersonlO was selected 

as a potential intermediate because the monothioacetal has two necessary functional groups for forming the 1,5- 

sulfide linkage, that is, a free hydroxyl at C-5 and sulfur atom at the acetalic carbon (C-l).. To make attack of the 

sulfur atom at C-5 possible, acetylthio groupll was introduced instead of phenylthio group. Methyl 2,3,4,6_tetra- 

O-henzyl+-D-glucopyranoside (1) was treated with dimethylboron bromide at -78’C for 30 min and then with 

thiolacetic acid and diisopropylethylamine for further 1.5 h to give D-glucose S-acetyl O-methyl monothioacetal 

derivative @)I* in 80% yield as a 1: 1 epimeric mixture. The monothioacetal2 could be converted into hvo 5- 

~i~~~do~yr~os~s, that is, 5=thio-L-idopyrauoside and 5-thio-D-g!ucop~noside derivatives (4 and 7), with 

inversion of the configuration at C-5 and retention of the configuration, respectively, as shown in Scheme 2. 
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In the first method, the 5-hydroxyl group was converted to the mesyloxy group (3), which was substituted 

with intramolecular sulfide anion formed by treatment of 3 with sodium methoxide to give methyl 5-thio-L- 

idopyranoside derivative 4 in 59% yield as a 1: 1 anomeric mixture. In order to elucidate the configuration of the 

thioacetal carbon the pure epimers of 3, i.e., 3s and 3R, were derived from the chromatogTaphically separated 2s 

and 2R, respectively. The cyclization of 3S and 3R gave unexpectedly the anomeric mixtures in 73% (4a:4p = 

1:4) and 69% (4a;4P = 7;3), respectively. However, the distinct predominance of the P(L)-anomer from 3s and 

that of the a(L)-anomer from 3R could assign the configuration. Structures of 4a and 4a that is, the 

configurations of the anomeric and C-5 carbons, were determined by the coupling constints of the ring 

protons,12 indicating L-ido configurations and 4C1 conformations. As an alternative and more efficient method, 

diethyl azodicarboxylate / triphenylphosphine reaction13 was successfully applied to 2 using the intramolecular 

thiolacetate as nucleophilic carrier to give 4 in 64% yield again as a 1:l anomeric mixture. 
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In the second cyclization method, to maintain the configuration of the original aldose, a spontaneous 

hemithioacetal formation was utilized. Swem oxidation of 2 gave the corresponding 5-ulose, which was 

converted to a cyclized hemithioacetal derivative 6 by de-b-acetylation with 2-aminoethylmercaptan. The 

configuration at C-5 was deduced from a thermodynamical point of view. When the pure epimers of 2, i.e., 2s 

and 2R was converted in the same manner via 5s (95%) and 5R (92%), only the a(D)-anomer 6tr for the former 

and the p(D)-anomer 6j3 for the latter were obtained exclusively in 89% and 95% yields, respectively. The tertiary 

hydroxyl group of 6a and 6p were deoxygenated with triethylsilane and trifluoroboron etherate to give per-O- 

benzylated methyl D-glucopyranoside 7ald and 78 in 66% and 62% yields, respectively. 

Furthermore, the first route was also proved to be applicable to the corresponding a-D-t&~> isomer 8, 

giving per-O-benzylated methyl 5-thio+galactopyranoside ll as shown in Scheme 3. 

BnO’w - BII~*~ 65% Bno@~nMe 
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a 9 R=H 67%(1:1) 11 (a:p=2:1) 
10 R = MS 86% 

Scheme 3 

The above described new synthetic routes of 5thioaldoses may contribute to their availability in the field of 

studies on the roll of carbohydrates in biological recognition. 
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