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Theoretical studies on the nature of bonding in O-hole complexes
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4 Conclusions

In the present study, interactions between NH3,H20 and HF as nucleophile and
molecules containing c-hole atom of groups V-VII have been theoretically
investigated. Geometrical, energetic, AIM topological parameters and NBO
analysis are our tools to study the nature of interactions. It was found that
electrostatic potential Vs max plays essential role in formation of o-hole
bond. Therefore, depending on the value of electrostatic potential one or
multi hydrogen bonds can be formed parallel to o-hole bonding. The highly
directional nature of o-hole bonding indicates that it is electrostatically
dominant. Our results reveal that NH3 acts as a stronger nucleophile than
H20 and HF. The NBO analysis show that the X-Y covalent bond stretching is
in correlation with the strength of s-hole. According to the obtained results
for the com-plexes studied here, charge-transfer interaction between lone

pair on Z and X-Y ¢* orbitals leading to increase in the population of ¢* and
elongate the X-Y bond.
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