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1,2-cis-p-Nitrophenyl 1-thioglycosides, -_ potential ligands for the pu- 

rification of glycosidases by affinity chromatography, are usually obtained in 

low yield together with the 1,2-trans isomers by the general reaction of an al- 

dose with the thiol under strongly acidic conditions', or by Helferich reaction 

2. 
involving, as for 1,2-cis-p-nitrophenyl analogues3 3 fusion of the fully ace- 

tylated sugar with the thiol in the presence of a Lewis acid.p-Nitrophenyl l- 

thio-a-e-glucopyranoside (1) and p-nitrophenyl 1-thio-8-g-mannopyranoside (2) 

were obtained in 3 and 8 % yield, respectively from the thioacetalation mixture 

by chromatography on a cation-exchange resin'. The very recent note of MATTA 

and BARLOW4 prompts us to report at this time the results of our own investiga- 

tions along similar lines. 

In our hands, condensation under nitrogen of 2,3,4,6-tetra-C-acetyl- - 

B-Q-glucopyranosyl chloride5 (3, 1 mmole) with p-nitrobenzenethiol (2 mmoles) 

in hexamethylphosphoramide (HMPA, 4-6 ml), for J-2 h in the presence of aqueous 

satured Potassium carbonate (2 mmoles) at room temperature, or sodium hydride 

(2 mmoles) at 70 O6 gave 24 and 60 % yields, respectively, of p-nitrophenyl 2,3, 

4,6-tetra-C-acetyl-1-thio-a-U-glycopyranoside7 (4, m,p. = 159-162" from dichloro- 

methane-ether, p] p + 254", 2 0.82 chloroform)*. Similarly, p-nitrophenyl 2,3, 

4,6-tetra-c-acetyl-l-thio-B-g-mannopyranoside (6) was prepared from 2,3,4,6-te- 

9 
tra_O_acetyl-a-~-mannopyranosyl bromide (5) , in 45 % yield by using either of 

- 

the bases (m.p. 151-153" from dichloromethane-ether, [aI9 - loo', C 1 chloro- 

form). Zemplgn catalytic deacetylation gave the expected a-Q-glucoside m*P* 

1 
160-161", [aID + 333", 5 0.24 water ; lit. m.P. 149-150" [++216.5', c 0.2 - 

= 

water) and fj_i_mannoside (2, m.p. 208-210" ; [a], - 170°, 4 0.2 water) ; lit*’ 
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1 
R1 

= R3 = H, R2 = SPhNOZ 2 
R1 

= R3 =. II, R2 = SPhN02 

3 R, = AC, R2 = H, R3 = Cl 
5 R1 

= AC, R2 = H, R3 = Br 

4 R, =Ac,R2 = SPhN02,R3 -H 6 R, = AC, R2 = SPhNOZ, R3 = H 

7 R, = AC, R2 = Br, R3 = 11 9 R, = Ac, R2 = Cl, R3 = H 

8 R, = AC, RZ = H, R3 = SPhNOZ 10 R, = AC, R2 = H, R3 = SPhNOZ 

11 R=H 

12 R=Ac 
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m.p. 172-174", [aJ9 - 180°, c 0.2 water). 

An analogous reaction sequence was applied for the synthesis of a,e- 

thiotrehalose (11)) 
10 

a substrate of interest for studies on trehalases . Reac- 

tion under nitrogen of 2,3,4,6-tetra-c-acetyl-8-g-glucopyranosyl chloride (3, 

8 mmoles) with sodium sulfide (9 H20, 8 mmoles) in HMPA (8 ml) for 20 h at room 

temperature gave, after acetylation and purification by column chromatography 

(silica gel, I:3 v/v diethyl ether-chloroform) the acetylated thiodisaccharide 

(12, 28 %, m.p. 191-193", [a], + 200°, _ c 1.1 chloroform) from which o,o-thiotre- 
= 

halose (11) was obtained as a foam after Zempldn deacetylation (m.p. 138-148" 

+ 358', 2 0.53 water). 

The use of strong nucleophiles and a dipolar aprotic solvent suggest 

that these are SN2 type reactions at the anomeric carbon atom 
11 . In fact, this 

method has also been applied to the synthesis of l,Z-trans-p-nitrophenyl thio- 

glycosides usually obtained in low yield from 1,2-cis-glycosyl-halides 12-14 . 

The foregoing conditions at room temperature provided the B-thioglucoside I2 (8) 

from the bromide(7) in 74 % yield by using aqueous potassium carbonate and, at 

7o", the a-thiomannoside (10)14 was obtained in 51 % yield from 2,3,4,6-tetra- 

g-acetyl-8-Q-mannopyranosyl chloride 15,16,17 (9) with sodium hydride as a base. 

This new type of displacement at the anomeric carbon atom is presen- 

tly under investigation for accessto mono- and oligoglycosides of biological 

interest. 
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