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Density functional theory(DFT) calculations, at the B3LYP/6-311G(d,p) level of theory, were performed
to study the reaction mechanism and potential energy surface of the Diels-Alder reactions between
germabenzenes and some dienophiles. The influences of substituents and benzene as a solvent on the
potential energy surface of the hetero-Diels-Alder reactions were investigated and the origin of
regioselectivity in the he-tero-Diels-Alder reactions was explored. Our calculation results show that all of
studied reactions proceed in a concerted way. The influences of phenyl at C atom of dienophiles on the
asynchronicity in the bond-formation process and activation barrier of reaction are closely related to the
relative position of phenyl with respect to Ge atom in products. The CCI3 group at Ge atom of
germabenzene molecule is in favor of process of the hetero-Diels-Alder reactions and solvent effect is
not crucial for the potential energy surfaces of the studied reactions. The present calculations reproduce
the regioselectivity observed experimentally in hetero-Diels-Alder reactions, which indicates that the
kinetic factor controls the reaction proceeding.
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