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Carbohydrates have gained much interest due to its wide applications in biochemistry, medicinal chemistry and drug discovery. 
As a consequence synthesis of carbohydrate derivatives is of great importance over the years. C-Glycosidation of carbohydrates 

is one of the important reactions for the synthesis of carbohydrate-derived pharmaceuticals, glycoconjugates and other functional 
carbohydrate derivatives. However direct C-glycosidation reactions of unprotected carbohydrates are often difficult due to the 
interaction between the catalyst/reagents and the hydroxyl groups in carbohydrates. Thus, glycosidations are generally carried out 
by protecting the hydroxyl groups. In addition, C-glycosidation reactions have often been performed on pre-activated forms of 
carbohydrates or on specific precursors bearing functional groups for the bond formation at the anomeric carbons. From the point 
of view of green chemistry it is highly desirable to develop an efficient and direct methodology for the C-glycosidations of 
unprotected carbohydrates avoiding the steps for protection/deprotections and generation of activated anomeric carbon. Although 
there are few methodologies for C-glycosidations of unprotected monosacharides; C-glycosidations of unprotected disaccharides/
trisacharides are scarce. We have developed a cooperative catalytic system for the direct C-glycosidation of unprotected di- and 
trisaccharide aldopyranoses with ketones under room temperature (Figure 1). Insights obtained from our investigation on cooperative 
catalysis for the C-glycosidation will be useful for the development of related reactions.
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Yield up to 80%
dr up to >20:1

• Direct C-C bond formation
• No need to protect hydroxy groups
• Applicable to various 
carbohydrates
• Easily accessible catalytic system

Figure 1. C-Glycosidation of Unprotected Di- and Trisaccharide
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