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Abstract: The methyl 2-thioglycoside of N-glycolylneuraminic acid (SMe-NeuGc, 1), which is an efficient 
donor of NeuGc in the preparation of sialosyl glycoconjugates, was synthesized from N-acetylneuraminic acid 
(NeuAc) in 6 steps in good yield. 1 could be glycosylated with two lactose acceptors to give sialosyl oligo- 
saccharides 8, 9 and 10 in high yields. Copyright © 1996 Elsevier Science Ltd 

Recently, gangliosides, sialic acid-containing glycosphingolipids, have received much attention due to their 
biological functions 1. NeuAc and NeuGc are two major sialic acids in animals, and their relative amounts 
depend on the species, tissues, and cell lines. NeuGc-containing glycoconjugates are not observed in normal 
chicken and man 2, but a significant amount of NeuGc residues are present in a variety of their cancer cells 3. For 

instance, hematoside, NeuGc~(2-3)Gall3(1-4)Glc~(l-l)Cer, has been identified as the antigens for human 
Hanganutziu-Deicher heterophile antibodies which are detected in sera from patients with various cancer cells 4. 
In spite of these interesting biological phenomena, only few synthetic studies of NeuGc have been reported 5. 
One of the reasons for this seems to be due to the low availability of NeuGc. In previous studies, these 
glycoconjugates were synthesized using either NeuGc itself5a, c or the exchange of N-substitution of NeuAc 
containing oligosaccharides 5b, which seems to be a disadvantage for the synthesis of the aminosugar- 
containing one. 

In this paper, we describe the facile preparation of the methyl 2-thioglycoside of NeuGc 1, an efficient 
donor of NeuGc, from NeuAc, and its application for the synthesis of the sugar moieties of hematoside and its 
position isomer. 

Thioglycosides have been known to be good glycosyl donors and stable in many organic operations, 
therefore, we first introduced the methylthio group at the anomeric position, followed by exchange of N- 
substitution. The methylthioglycoside of NeuAc 2, which was prepared from NeuAc in 3 steps 6, was N, O- 
deacetylated with methanesulfonic acid in MeOH for 24h at 60°C, and then N-glycolylation of the amine 3 with 
benzylglycolic acid N-hydroxysuccinimide ester 4 in the presence of triethylamine gave the N-glycolyl 
derivative 5 in 62% overall yield (Scheme 1). The acetylation of 5 gave SMe-NeuGc 1 in quantitative yield as 
an anomeric mixture 7. 
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For examination of its donor property, 1 was glycosylated with two 2-(trimethylsilyl)ethyl lactoside 
derivatives 6 8 or 79 in CH3CN in the presence of N-iodosuccinimide(NIS), trifluoromethanesulfonic 
acid(TfOH) 10 and powdered molecular sieves 4A for 15h at -23°C (Scheme 2). Glycosylation of 1 with 6 gave 

et-sialoside 8 in 55% yield and neither the 13-glycoside nor any position isomers were isolated. The structure of 
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8 was  conf i rmed  as fol lows;  namely ,  acetylat ion o f  8 with A c 2 0 ,  pyr idine  and D M A P  showed  a 3-O- l inked  1 I, 

and a large long- range  Jc(l)-H(3ax) coup l ing  cons tan t  (168 .4ppm,  J=7 .1Hz)  12 indicated the or-configurat ion o f  
the N e u G c  residue.  T he  g lycosy la t ion  o f  1 wi th  7 af forded 9 and  l 0  as a 4:1 mix tu re  in 63% yield,  and  the 
structure was  conf i rmed  in the s ame  way  as 813 . 
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SE= (CH3)3SiCHzCH 2- 

In conc lu s ion ,  N e u G c  dono r  1 was  s y n t h e s i z e d  in 56% overa l l  y ie ld  f rom N e u A c  and  gave  N e u G c -  
con ta in ing  o l igosaccha r ides  in good  yields.  T h i s  N e u G c  donor  1 m u s t  be  usefu l  for  the  syn the s i s  o f  the  
biological ly  act ive gangl ios ide  with NeuGc ,  such  as neur i togenical ly  active G A A - 7  ld. 
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