
Carbohydrate Research, 116 (lYX3) 162-165 
Elsewcr Scisncc Puhlirhers B V.. Amsterdam - PrInted In The Nethrrlands 

Note 

A reinvestigation of glycosidation reactions using 
glycosyl donors and thiophilic cations as promoters 
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l-thioglycosides as 
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1-Thioglycosides have received considerable attention in recent years. mainly 

because of their ability to induce or competitively inhibit the activity of enzymes. 

The alkylthio or arylthio group is also an excellent protective group for posltlon I 

of sugars, although it has been little used in oligosaccharide synthest\’ ‘. ‘I’hesc 

groups are stable to most conditions for manipulation of O-protective groups. ex- 

cept that of catalytic hydrogenation, and the thioglycosides can be converted into 

the parent hydroxy compound by silver(I)’ or mercury(IlJ’ ion-promoted hy- 

drolysis without affecting other commonly used protective group>. Furthcrmorc. 

thioglycosides can be directly converted into glycosyl bromides in high yields by 

treatment with bromine’ . and this should be an attractive feature in oligosac- 

charide block-synthcslq. 

In 1973, Ferrier et al. reported6 direct, mercury(I1) sulfate-promoted glycosi- 

dation of simple alcohols with fully benzylated phenyl I-thioglycosidos. We now re- 

port glycosidation reactions employing phenylmercury triflate7 as promoter and 

benzylated or acylated phenyl I-thio-P-r+gluco- or 1 -thio-P-u-galacto-pyranosides 

as glycosyl donors. Other promoters, such as silver triflate. the copper(I) triflate- 

benzene complex. or the mercury(II) triflate-dimethyl sulfoxide complex. were 

found to be less efficient. The results are summarised in Table 1. and it can be con- 

cluded that the stereochemical outcome of the glycosidations was similar to that 

obtained by usingX the corresponding glycosyl bromides and silver triflate promo- 

tion. A reaction between the glycosyl acceptor alcohol and the promoter. leading 

to a complex that is less reactive towards thioglycosides, appears to compete with 

the desired reactlon between the thioglycoside and the promoter. This i\ the proba- 

ble reason for the low yields obtained with such simple alcohols a\ methanol and 

Smethoxycarbonyloctanol. With sugar primary alcohols. this competing reaction is 

of less importance and, with some exceptions, the yields in the glycoaidations art’ 

good.With sugar secondary alcohols. however. yields were acceptable only when 

benzylated thioglycosides were used. The reason for the low yields with acylated 

thioglycosides is not clear. The main products isolated in those cxamplec where no 
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TABLE I 

GLYCOSIDATIONS WITH I-THIOGLYCOSIDES, IJSING PHENYLMERCLJRY TRIFLATE AS PROMOTER 

Thioglycoside Alcohol 
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11 
12 

12 

13 
14 
14 
15 

15 

15 3 
15 I 
15 8 
15 9 
15 10 
16 1 

5 

2 

Solvent &Ratio Total 
yreld (5%) 

-- CH& 6:4 85 
CH2CI, 1:o 39 
CH*Cl* 1:o 72 
CH3N02-toluene 0: 1 74 
(1:l) 
CH3N02-toluene - 0 
(1:l) 
CH& 0:l 37 
CHzClz 8:9 69 
CH2C12 9:l 68 
CH,NOrtoluene 0: 1 67 
(1:l) 
CH3N07-toluene 0: 1 78 
(1:l) 
CH& 0: 1 91 
CH2C1, - 0 
CH& - 0 
CH2C12 - 0 
CH2C12 0:l t10 
CH3N02-toluene - 0 
(1:l) 
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glycosidation was observed were the 1-hydroxy compounds derived from the thio- 

glycosides, even when strictly anhydrous conditions were maintained during 

glycosidation. 

EXPERIMENTAL 

The general methods were the same as those previously reported”. 

Phenylmercury triJEuoromethanesulfonate7. - A mixture of mercury(I1) 

oxide (3.0 g, 13.8 mmol), trifluoromethanesulfonic anhydride (2.1 mL, 12.8 

mmol), and dry benzene (60 mL) was heated under reflux until most of the oxide 

had dissolved. The hot solution was filtered and then cooled to give the crystalline 

title compound (4.5 g, 76%). The 13C-n m r data were identical to those previ- . . . 

ously reported7. 

General glycosidation procedure. - A suspension of phenylmercury triflate 

(1.3 mmol) in solvent (5 mL) was added to a solution of the thioglycoside (1.1 

mmol) and the alcohol (1.0 mmol) in solvent (5 mL) containing powdered 4A 

molecular sieves. The mixture was stirred at room temperature until t.1.c. indicated 

reaction to be complete (l&60 min). Pyridine (0.2 mL) was added and the mixture 

was filtered. The filtrate was diluted with more solvent, washed with 5% aqueous 

EDTA and aqueous sodium hydrogencarbonate, dried, and concentrated, The re- 
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sidue was purified by chromatography on silica gel, using a suitable toluene-ethyl 

acetate mixture for elution. The yields and solvents used are reported in Table I. 

When an anomeric mixture of glycosides was obtained. the ratio of the anorner\ 

was assessed from n.m.r. data. 

Characterisntior~ of the products. - Most disaccharides prepared were known 

compounds and were identified by comparing their n.m.r. spectra and melting 

points with those of authentic samples. Renzyl ?-0-benzyl-3,6-0-henzylldenc-.3-O- 

(tetra-O-benzyl-cu-D-galactopyranosyl)-~-~-glucopyran~~side (17) and the corre- 

sponding ,@tcn derivative (18) are new compounds. and the physical cnnstants arc 

therefore reported below. 

Compound 17, m.p. 110~1 I l”, [a]o +Y” (c 0.4. chloroform). “C’-N.m.r. data 

(CDQ, 75”): 8 65.67MX1.36 (C-Z-C-6), 96.40 (C-l’), 101.61, and I(l.7.32 (C-1. 

acetal C). 

Anal. Calc. for ChlHh201 I; C, 75.4; H, 6.44. Found: C, 75.2; H. 6.51. 

Compound 18 was difficult to separate from its j3 isomer. and therefore only 

spectral data are given. 13C-N.m.r. data (CDCl? , 35O): 6 65.65-82. I? (C-7-C-6). 

95.96 (C-l’), 101.86, and 103.18 (C-l. acetal C). 
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