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Abstract: A novel glycosyl donor, glycosyl2-pyridinecarboxylate, was designed based on a 

variation of the Remote Activation Concept. ClycoJylution Ming glycosyl Z-pyridinecarboxylate 

could be effected with copper (II) triflare in Et20 or n’n (II) trifate in CHJCN to give a-glucosia’es 

or p-glucosides, respectively. 

The introductions of glycosyl imidate,l and of glycosyl fluoride* in the early 1980’s have brought a great 

advance in the field of carbohydrate chemistry, and these derivatives have been widely employ& as potential 

glycosyl donors in the synthesis of physiologically interesting oligosaccharides.3 However, the development of 

more efficient and selective glycosylation methcds4$5 by the devising o f novel glycosyl donors is certainly still 

required, especially because of growing interest in the oligosaccharide and glycoconjugate fieldse6 

Among the various glycosyl derivatives glycosyl esters are the most readily accessible, and frequently serve 

as useful precursors for potential glycosyl donors such as glycosyl halides. 7 However, until now it has not been 

possible to achieve efficient glycosylation using a glycosyl ester directly as the glycosyl donors probably because 

activation of such glycosyl esters usually requires rather acidic conditions. We now report a new and selective 

glycosylation method using glycosyl2-pyridinecarboxylate as a novel glycosyl donor based on a variation of the 

Remote Activation Concept.9 We expected that a stable glycosyl2-pyridinecarboxylate (A) could be activated 

through coordination to a Lewis acid (B) resulting in generation of a reactive oxonium species (C). 

Scheme 1 
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2,3,4,6-Tetra-~-benzyl-~glucopyranosyl2~pyridinecarboxylate (1) was easily prepared by esterification of 

the anomeric hydroxyl group of the sugar under the usual conditions with commercially available picolynoyl 

chloride in the presence of triethylamine (CH2C12, O"C, 9O%, a:p=1:3.4). Recrystallization of the epimeric 

mixture from AcOEt-hexane gave the p-isomer lpln as white crystals, and the following experiments were carried 

out using l@ unless otherwise stated. 
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a: Reaction temperature; -5O’C for Cu(OTfj2; -5O-O”C for Sn(OTf)z. b: Isolated yields. c: YMC- 
pack 60A SIL (Yamazen Co., Ltd. 5-06). Eluent: 0.3% i-PrOH in hexane for run l-4; 0.8% i- 
PrOH in hexane for run 5-6; 0.2% i-PrOH in hexane for run 9-10. d: SSC-ODS (Senshu Kagaku 
Co., Ltd. 171). Eluent H20/MeOH= l/20. 

The reaction of lp and I-menthol’* (Za) as a model glycosyl acceptor was then examined, As expected, the 

compound l& while being stable, was activated even by mild Lewis acids such as CuC12 and SnCl2. After a 

systematic survey of various metal salts, Cu(OTf)2 and Sn(OTfJ2 were found to be more effective than other 

reagents such as RF3 etherate and TMSOTf. Particularly, high a-selectivity and b-selectivity were observed in the 

case of the Cu(OTf)2-Et20/CH$X2 system (run 1) and the Sn(OTf)2-CH3CN system (run 2), respectively. 
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When a 5; 1 epimeric mixture of la: lp was used, I-menthyl glycosides 3a and 4a were obtained in almost 

the same ratio as when pure 1 p was used. It was also found that no reaction occurred when the isomeric glycosyl 

4-pyridinecarboxylate was treated with Cu(OTf)2 and I-menthol even at room temperufure. These results clearly 

suggest that the generation of an oxonium species (C) is achieved through the formation of a five-membered 

chelation complex. Initial activation thus takes place at a remote site from the anomeric carbon, and we propose 

that the present methodology is based on the Remote Activation Concept.9 

The reaction of lp with other glycosyl acceptors using Cu(OTf)2 and Sn(OTf)2 was also examined, and 

these results are summarized in Table. 14 Characteristic features of the present methodology are as follows: (1) 

The glycosyl donor can be prepared very easily and is stable. No detectable decomposition of 1 was observed 

even after several months at rmrn temperature. (2) The activators required are non-toxic, and other additives 

such as silver perchlorate are not necessary. (3) The mildness of the reaction conditions is noteworthy, and it 

was confirmed that the relatively unstable p-isomer 4a did not undergo any &composition nor epimerization to 

the thermodynamically more stable 3a under the reaction conditions. (4) a-Glucosides and p-glucosides can 

selectively be obtained from the same glycosyl donor in good to excellent yields by the proper choice of metal salt 

and solvent. 

In summary we have demonstrated that glycosyl2-pyridinecarboxylat can serve as a potential glycosyl 

donor in carbohydrate chemistry, and we are currently applying this methodology to the synthesis of other 

oligosaccharides. Furthermore, from a conceptual point of view, the introduction of a bidentate ligand as a 

leaving group as well as the variation of the Remote Activation Concept we have introduced here should be useful 

in the development of more efficient and selective glycosylation methods. 
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