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Abstract

This is the report of a three-year project. Bond characterizations based on the
topological analysis are applied not only to the intra-molecular chemica bonding but
also to the weak intermolecular interactions. In the following publications, the
intermolecular interactionsin the solid are specially emphasi zed.

(1) Theoretical and Experimental Characterization of Cr-L Multiple Bonds (L =
O, N, and C), J. Phys. Chem. A, 2000, 104, 9566-9572. The paper is manly
concerned on the covalent characters of the metal-ligand multiple bond, namely
bond characterization of Cr=0; Cr=N; Cr=C triple bonds.

(2) Charge Density Distribution and Bond Characterization of Metal
Dialkyldithiocarbamate Complexes (M= Co, Ni) J. Phys. Chem. Solids, 2001,
62, 1613-1628. The paper illustrates the bond characters of M-S bond in a
coordinated complex.

(3) Topological Analysis and Charge Density Studies of an a -Diimine
Macrocyclic Complex of Cobalt(ll)- A Combined Experimental and
Theoretical Study, Chem Eur. J. 2002, 8, 1821-1832. It gives the detail bond
characterization of a low spin Co(ll) perchlorate complex. The apparent
description of a coordinated bond of Co-N & Co-O bond in cation and of a normal
covalent bond of ClI-O bond in anion is conclusive. In addition, the hydrogen bond
between the coordinated water molecule and the perchlorate anion is strong
enough to dominate the packing at low temperature.

(4) A Combined Experimental and Theoretical Electron Density Study of Intra-
and Inter-molecular Interactionsin Thiourea S,S-Dioxide, Chem Eur J. 2003,
9, 3112-3121. Here a systematic investigation on the intermolecular interactions
through monomer, dimer, heptamer and finaly solid. The effect of such
intermolecular interaction on the chemical bonding is illustrated. There are strong
H-bonds inter-connect the molecules in solid. In addition, there are weak C---S
and N---O interactions as well. Such interactions are demonstrated by the
polarization of the local charge density of the respective atoms.

(5) Topological Analysis of Charge Density in Heptasulfur Imide, S;NH, from
Isolated Molecule to Solid, J Phys & Chem in Solids, accepted. Here the
bifurcated H-bond is illustrated, weak inter-molecular S---S & S---N interactions
are also investigated. The local charge concentration and depletion are clearly
shown for S and N atom as its atomic graph. The directional interaction through
the solid is therefore understood.
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