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Optimization of glycosylation with glycosyl fluoride by using machine learning
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Efficient glycosylation methods have been the focus of research in glycochemistry as it is a
fundamental reaction for the preparation of glycosides and the synthesis of sugar chains.
Research on glycosylation reactions has focused on high yields and high stereoselectivity.
Glycosylations are complicated processes as they are influenced by many factors, such as the
choice of donors and acceptors, type of catalyst, choice of solvent, reaction time, and
temperature, all of which have an impact on yield and stereoselectivity. In terms of donor
selection, glycosyl fluorides offer significant advantages over other donors. Due to the stability
of the carbon-fluorine bond, glycosyl fluorides are thermally and chemically stable and can
therefore be purified by column chromatography, distillation, and other operations, and can be
stored for long periods. In contrast, glycosyl fluorides can be readily activated by hard Lewis
acids for use in glycosylation reactions. In recent years, with the development of artificial
intelligence, machine learning can be a powerful tool for the efficient optimization of reaction
conditions, thereby reducing time and saving the efforts of researchers.

In this study, the author applied machine learning to glycochemistry; machine learning was

used to analyze data to improve the yield and stereoselectivity of glycosylation reactions.
Firstly, the author conducted a-glucosylation as a model study to investigate the integration of

machine learning with glycosylation reaction. The author then chose to investigate the
glycosylation reaction for the first step of the a-gal synthesis. After performing conditional
exploration for collecting data sets for machine learning analysis, machine learning improved
the reaction yield by 13% compared to the dataset.

The author then investigated the a-selective glycosylation of xylose. Machine learning
improved the a-selectivity from 1.3/1 to 1.5/1 in the batch analysis. The author next describes
flow chemistry techniques, which are reproducible, easy to scale up, and effective in collecting
data. By applying flow chemistry, machine learning optimization further improved the a-

selectivity to 3.2.
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