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Development of regioselective C(sp3)–H transformations is an important issue in recent synthetic organic 

chemistry. In many cases, C(sp3)–H transformations have been developed using simple substrates. From a 

practical perspective, it is also important to realize regioselective C(sp3)–H transformations of natural products, 

such as saccharides. One of the synthetic methods of saccharides is their modification, and high reactive primary 

and secondary hydroxy groups and anomer positions are generally modified. Although one of the most efficient 

transformations of saccharides is C–H transformations, the examples of regioselective C(sp3)–H transformations 

of saccharides are still rare. Recently, Knowles1 and Rovis2 reported amide-directed photoredox-catalyzed 

C(sp3)–H alkylation by 1,5-hydrogen atom transfer (HAT) using alkenes with an electron-withdrawing group 

as alkylation reagents. They reported only one example of C(sp3)–H alkylation of a saccharide derivative and 

the yield of the alkylated product was moderate. 

We successfully achieved a regioselective C(sp3)–H alkylation of a fructopyranose derivative using alkenes 

with an electron-withdrawing group as alkylation reagents. The reaction proceeded by 1,6-HAT under 

photoredox iridium catalysis. Several functional groups can be introduced into the fructopyranose derivative in 

moderate yields. The N-methyl sulfamate group of the alkylated fructopyranose derivative can be converted to 

a hydroxy group. 
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