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The goal of this project is to develop methodologies for molecular design and chemical reaction
prediction by using a large number of data of chemical theoretical computations combining with
chemoinformatics analytical approaches. Applications of this scheme to organic chemical reactions are
also our targets. We attempt to solve several open questions about glycosylation reactions, which are
the most important reactions to produce ol igosaccharides. A combination of high—-precision computations
with statistical analyses of chemoinformatics approaches is expected to help chemists predict and design
molecules and chemical reactions more efficiently.

We performed quantum mechanical (QM) calculations and classical/ab initio molecular dynamics (MD)
simulations to solve open questions about a solvent effect in glycosylation reactions and anomerization
reactions for glycosidic bonds. Chemoinformatics approaches are used to analyze the computational
results as well as experimental data. Further investigations with multiple QM calculations and MD
simulations on the mechanistic details for a solvent effect in glycosylation reactions makes strengthen
the alternative hypothesis that we proposed before based on the results from classical MD simulations.
We are preparing a manuscript to submit the results to a major journal of chemistry. By using advanced
ab initio MD technologies, we obtained new findings about a dynamical reaction mechanism of the
anomer ization reactions for glycosidic bonds. We also extended a prediction model for the reactivity
(transition state energy) for the series of anomerization reactions and led to a theoretical
interpretation on substituent effects to the reactivity for the anomerization reactions and the results
were just submitted to a chemical journal).

Furthermore, we developed a computer system for accumulating the results of theoretical calculations
and using the large number of computational data for molecular design and chemical reaction prediction
by combining with chemoinformatics analytical approaches. We developed a prototype system, which
includes a database of QM data and functions to visualize the database contents




