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Our ultimate goal is to understand and predict
properties of molecules, characteristics of chemical
bonding, mechanisms of chemical reactions,
and molecular interactions from the viewpoint
of quantum chemistry. There are many kinds of
complicated intermolecular and intramolecular
interactions in materials. We try to understand and
clarify origin and features of the interactions.

One of the research projects is related to
glycoscience. Systematic conformational analysis of
the sugar-part in phosphatidylmonosacchride was
carried out to examine the preferable conformation
of sugars. Preliminary calculations suggested
that hydrogen bonds and gauche conformation
contributed to the stability of the conformers.
Starting from the initial geometries having gauche
conformations and hydrogen bonds, geometries of
the sugar-part were optimized. Finally, conformers
were grouped into three types. It was found that
ratios of the types depended on the orientation of the
OH group. We also found a relationship between the
frontier molecular orbitals and the inhibitory effect
for the inhibition of the glycolipids in the enzyme
reaction. In addition, we found the correspondence
between electrostatic potentials and binding property
of the enzyme to the substrate. We are conducting
docking simulation to analyze the interaction and
recognition mechanism between enzymes and their
substrates.
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/" Educational Pursuits

The classes I provided for undergraduate students
are as follows:
"Physical Chemistry I"
"Computational Chemistry"
"Quantum Chemistry"
"Lab Course of Physical Chemistry"

For graduate students:
"Advanced Theorerical Chemistry"
"Exercise in Theoretical Chemistry"
I supervised a undergraduate student, two master’
s course students, and four PhD students.
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