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AS PROMOTER AND THIOGLYCOSIDES AS GLYCOSYL DONORS 
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Stereoselective, halide-assisted, 1,2-&-glycosylations may be obtained using stable thioglycosides 

containing a non-participating 2-substituent as glycosyl donors, in the presence of dimethyl- 

(methythiolsulfonium triflate and tetrabutylammonium bromide as promoters. 

In oligosaccharide synthesis, block condensation has the advantage over the stepwise 

addition of one monomer at a time of minimising protection group manipulation at the oligo- 

merit level’. At the same time, however, it necessitates the conversion of oligosaccharides into 

donors, suitable for the construction of glycosidic bonds. By far the most widely used donors 

are glycosyl halides. The conversion of an oligosaccharide into a glycosyl halide may, however, 

meet with difficulties, resulting in diminished overall yields2. Thioglycosides have been advocated 

as a solution to this problem. They are stable to the synthetic manipulations usually found in 

carbohydrate synthesis and are convertible into glycosyl halides3. They may also be used directly 

as glycosyl donors. Their direct use for the synthesis of 1,2-a& as well as 1,2-m-glycosidic 

bonds5 have been described using methyl triflate as promoter. Complete stereospecificity is only 

achieved for the 1.2-w-bonds due to the use of neighbouring group participation from a 

2-acyl substituent for controlling the steric outcome of the reaction. 

We have previously described the use of dimethyllmethylthio)sulfonium triflate (DMTST) as a 

highly thiophilic promoter in the synthesis of 1.2-trans-qlycosides using various thioglycosides 

with participating 2-substituents as glycosyl donors. Excellent yields are obtained and no o- 

-alkylation is observed’. We now report an extension into the synthesis of 1,2-a-glycosides. 
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The thioglycoside donor I7 was reacted with the glycosyl acceptors 18 and 3 
9 

(molar ratio 

1.2:11 in the presence of DMTST (4-5 molar equivalents) and 4 8 molecular sieves in either 

dichloromethane or acetonitrile. The results are shown in Table 1. The yields are high, but not 

the stereoselectivity. which follows the pattern previously observed with methyl triflate as 

promoter4. 

It is, however, possible to transfer these reactions into much slower, but highly stereo- 

selective halide-assisted 
10 

glycosylation, as shown by entries 5-7. The normal halide-assisted 

reaction of the glycosyl bromide 1 10 
with the acceptor 5 

11 
using an excess of tetrabutyl- 

ammonium bromide as promoter gave an 85 % yield of the a-$-linked disaccharide & (entry 6). 

The corresponding g-anomer was not observed. Using the thioglycoside donor 1 with the same 

aglycone gave, as expected from entries 1-3. an a/g mixture (entry 5). When, however, this 

latter reaction was run in the presence of an excess tetrabutylammonium bromide (molar ratio 

I:$DMTST:Bu4NBr 1.2:1:3:5). the thioglycosicie 1 almost immediately disappeared from the reaction 

mixture (t.1.c.) and the glycosyl bromide 1 appeared. The only product subsequently isolated, in 

83 % yield was & (entry 7). 

These model experiments show that thioglycosides may be used as glycosyl donors in 

stereoselective 1.2-&-glycosylation reactions, using DMTST as a thiophilic glycosylation promot.er 

in the presence of an excess of tetrabutylammonium bromide. 

6a 
6b 
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Table 1 

Entrv Donor Acceotor 

1 1 2 

2 1 3 

3 1 2 

b 1 2 

5 1 4 

6 7 4 

1 1 4 

Solvent 

CH2C12 

CH2C12 

CH3CN 

CH3CN 

CH2C12 

CH2C12 

CH2C12 

Reaction Product 
a 

Q& 

5 min 5ab 

Sb= 

5 min 6ad 

6be 

5 min 5ab 

5bc 

5 min 5ab 

-30° 5bC 

2 daysf 6ag 

8bg 

1.5 weeks 6ah 

Bb 

1.5 weeks 6ah 

Bb 

Yield (21 

59 

36 

54 

33 

22 

14 

6 

65 

501 

301 

65 

63 

aAt room temperature unless otherwise stated. 
b 
Syrup. [a];" +38' (c 1.0, CHC13), 6c KOC13) 

92.6 P-Pm., JC_,,,_, 168 Hz (C-1). 97.4, J,_,, H_,. 167 Hz (C-l’). =M.p. 152-153 Oc. [c$O +15O 

(E 1.0, CHC13). bc (COC13) 92.6 p.p.m., +_, H_, 166 Hz (C-1). 103.6. Jc_,, H_,8 159 Hz (C-l’), Calc. 

for C66H62015’ 
C 73.0, H 5.56. Found, C 73.0, H 5.56. 

d 
Syrup. 

c1 

20 
aO 

+37 o (g 1.0, CHC13). 6 
c 

(COC13) 101.9 p.p.m.. J,_, H_, 159 Hz (C-l), 96.1, Jc_,, H_l, 172 Hz (C-1’). 
e 

Syrup. Cl 20 
a o 

+9 ’ (c 1.0. CHC13), 6c 101.6 p.p.m., J,_, H_, 160 Hz (C-l), 100.4, Jc_,, H_,. 160 Hz (C-l’). fThe 

reaction time most probably is excessive. ‘The total yield was 60 %. The a/9 ratio was esti- 

mated from n.m.r. data. 
h 

Syrup. III 20 
a 0 

+30 ’ (c 1.0, CHC13), 6= (COC13) 104.4 p.p.m., 1, , H_l 
- I 

161 Hz, 96.7. -lC_l.,H_l’ 167 HZ. 
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