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Variation of chemical shifts with molecular geometry through the
equilibrium corresponding to a geometry optimization
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When the Geometry Optimization for equilibrium (stable) geometry procedure is explained on the basis of
the applicability of variation principle, then the molecule passes through a minimum of potential energy to
recognize the most stable structure as corresponding to the minimum. For such a passage through a series
of structures on both sides of the minimum energy, if the chemical shifts of the nuclei in the molecule are
also calculated for the series of structures, would there be a possibility to recognize the characteristics of
the stable structures? This is a pertinent question and since the Computational methods result in the Full
Tensor element values (not merely the isotropic, trace value), it is probably worth the while looking into the
above question, with the variation of the chemical shift tensor properties tracked through the series of
structures encountered during the geometry optimization procedure.

For this perspective a beginning can be made with what ever effort is known in the literature to document
the chemical shift dependence on the geometry parameters. Since the Solid State High Resolution NMR is
gaining in importance in structure determination (small molecules, and polymeric macro molecules also of
biologically relevant) a question of the variation of chemical shift with geometry, and explaining the trends
on the basis of the electron population analysis would lead to a situation of using full tensor information
similar to the way chemists these days interpret the isotropic liquid HR NMR spectra. In this context the
consideration in the cited reference (1) for the trends of methyl group proton (isotropic and anisotropic part
of the) chemical shift tensor can be viewed from the point of view of the available electronic structure
information by the quantum chemical computation for the electron distribution within the molecule. The
relevance of such considerations would be highlighted with regard to the HR Single Crystal PMR results as
in cited reference (2).
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