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Abstract: Glycosylations of 2B-chloro- and 2B-bromo-3&hydroxy-N- 
acetylneuraminic acid derivatives with various acceptors such as 6- 
unprotected glucose, 3-unprotected qalactose, and 3'-unprotected 
lactose derivatives (1.0 equiv) were carried out in the presence of 
silver triflate (1.0 equiv) to give 6-g-(3&hydroxy-2a-neuraminylj- 
glucoside, 3-G-(3fi-hydroxy-2a-neuraminyl)galactoside, and 3'-g-(30- 
hydroxy-2a-neuraminyl)lactoside in preference to the corresponding 
R-glycosides except for the lactoside. 3&Hydroxy group in the 
products can be removed by reduction. 

2a-Glycosylation of N-acetylneuraminic acid (NeuAc) is one of the most 

important steps in the synthesis of qangliosides. Condensation of the most 

common glycosyl donor, 4,7,8,9-tetra-O-acetyl-2-deoxy-2B_chloro-~-a(:etyl- 

neuraminic acid methyl ester with sugar derivatives, however, usually produces 

2a-glycosides only in very low yields. We have reported that 2B,3a-dibromo- 

NeuAc and 2,3-epoxy-NeuAc derivatives prepared from 2-deoxy-2,3-dehydro-NeuAc 

derivative l2 are useful qlycosyl donors for zhe stereospecific syntheses of 

the 8-glycosides such as NeuAc(B2-6)Glc, NeuAc(B2-3)Gal, and NeuAc(32-8)NeuAc 

derivatives.3t4 We report here an effective synthesis of 2a-glycosides of 

NeuAc by use of 2&halo(Cl,Br)-3@-hydroxy-NeuAc derivatives 3b and 3c 3 prepared 

from the 2-deoxy-2,3-dehydro-NeuAc methyl ester 1 y& the 2,3-epoxide 2 in high 

overall yield. 

The acetyl protected 2-deoxy-2R-fluoro-30-hydroxy-NeuAc methyl ester 3a 

was unreactive to boron trifluoride etherate 'catalyst previously applied to the 

2&fluoro-tetra-g-acetyl-NeuAc methyl ester5 and various other catalysts; thus 

the C-F bond being too strong for the glycosylation. The 2B-chloro-3R-hydroxy 

derivative 3b could react with methyl 2,3,4-tri-g-benzyl-a-D-glucoside (4j6 

(1.0 equiv) in the presence of silver triflate (AgOTf) catalyst in benzene at 
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room temperature to give the 6-g-(33-hydroxy-2a-neuran~inyL)qlucopyranoside 57 

(21% yield) and the 2@-neuraminyl isomer 87 (18% yield); the latter being 

identified with the authentic sample. 4 The J7 8 coupling constant and a 5 /IL-9'- I 
H-91 value of the former compound 5 in 1 H-NMR spectrum showed 8.9Iiz and 0.27ppm, 

respectively, suggestinq the ci configuration from empirical rule reported pre- 

viously. 4 For confirmation of the anomeric configuration of 5, the hydroxy 

qroup at C-3 was removed by phenoxythiocarbonyldtion lPhOC(=S)Cl and 4- 

dimethylaminopyridine (DMAP) in acetonitrilel to form 6 (956 Yield) and reduc- 

tion8 [tri-g-butylstannane and azobisisobutyroliitrile (AIBN) in toluene at 

1'1 0 "Cl to afford the qlucoside 7 (97% Yield), which was identical with the 

authentic (2a-neuraminyl)glucoside. 3 When this glycosylation was carried out 

by use of acetyl protected 2R-bromo-3A-hydroxy-NeuAc methyl ester 3c in benzene 

at room temperature, the yields of 5 and 8 were 28 and 53%, respectively, 

whereas in toluene at -10 "Cthe Yields of 5 and 8 were 64 and 15%, respective- 

IY. Interestingly, using Hg(CN)2-HgBr2 catalyst in 1,2-dichlorootha!ie the 2& 

isomer 8 was yieLded in preference to the 2wisomer 5 in the ratio of 5:8= 

6%:32%. 

The glycosylation of methyl 2,6-di-g-benzyl-B-E-galactopYranoside (9) with 

the bromide 3c in the presence of AgOTf (1.0 equiv) in benzene at room tempera- 

ture gave in 71% yield a mixture of the 3-O-(3!&hydroxy-2wneuraminyL)galacto- 

pyranoside lo7 and the corresponding 29-neuraminyl isomer 11; 7 These isomers 

bcinq separated by preparative ODS HPLC (methanol-water, 70:30) In 23 and 48% 

yields, respectively. On the other hand, when the above reaction was carried 

out in toluene at -15 OC for 30 min, a mixture of 10 and 11 was obtanied in 52% 

yield in the ratio of 10:11=37:15. The anoneric configuration was deduced from 

the J7 8 couplinq constant and ~~/H-9'~H-9~ value in 'I-I-NMR spectrum.4 

Incidentally, the chloride 3b was unreactive to the set-alcohol 9. 

Clycosylation of the benzyl protected lactoside derivative 17" with the 

bromide 3c in toluene-1,2-dichloroethane (1:l) in the presence of RgOTf at 

15 'Cl2 gave the 3'-c-(30-hydroxy-2n-neuraminyl)lactoside 1R7 (24% yield) and 

the corresponding (2&neuraminyl)lactoside 1g7 (28% yield), which were sepa- 

rated by preparative ODS HPLC (methanol-water, 88:12). 

In conclusion, we found that the 2S-bromo-3 $hydroxy-Neuhc derivative 3c 

is a prominent qlycosyl donor to give Za-glycosides of neuraminic acid in high 

yields in comparison with the previously reported procedures. 13 The hydroxy 

group remaining at 3 position in MeuAc unit can be removed by reduction. 
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