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Our research group was concerned with two different topics of basic chemistry:
Hypervalent molecules with stoichiometries exceeding normal valence expectations
and the photodissociation dynamics of halogenated hydrocarbons. For the
hypervalent molecules such as CLis, LisO, LisS, LisS, LizCN, Na:CN, and Kz:CN, we
have elucidated the nature of bonding as well as their stability and structures from
both experiments and theoretical calculations. The extra valence electrons beyond
the usual octet form the metal-metal bonds surrounding the electronegative central
atom, and contribute to stabilization of these molecules; i. e. Lin ™A™~ (A=C, O, S)
and Mz *(CN)~(M=Li, Na, K).

We have observed for the first time preferential C-Cl bond rupture over the
weaker C-Br bond in the photodissociation of CBrF:CHCIF following the laser
excitation to the anti-bonding orbital of the C-Cl bond. This result gives a clue to the
selective bond dissociation. Furthermore, we have elucidated the detailed
mechanisms and dynamics of unimolecular dissociation reactions of some

halogenated hydrocarbons and cyclo-CaFs.
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