
Toward a Better Understanding of
Dispersion Interactions in Organic
Reactions

 

Introduction
London Dispersion (LD)[1-3] interactions are noncovalent
interactions that hold together nonpolar or weakly polar
molecules. Dispersion interactions are considered weak, but the
accumulation of many such interactions can result in a
significant attractive force.[4,5] However, organic chemists tend
to overlook the influence of dispersion on reactions, and focus
on alkyl groups mainly as a source of steric repulsion and not as
potential attractors. Examples of reactions that were shown to
be affected by dispersion interactions are still rare,[6,7] so finding
more such reactions and quantifying the dispersion effects
would greatly improve our understanding of chemical
reactivities. This could allow for the design of more efficient
catalysts and reactions. This project explores the influence of
dispersion interactions between alkyl groups on the reactivities
and selectivities of organic reactions.

Methods
Optimized geometry computations are computed using DFT
methods or MP2. Single point energies at the coupled-cluster
level of theory are used for benchmarking and comparisons. The
influence of dispersion is evaluated by use of DFT (employing
DFT methods with and without dispersion corrections, such as
B3LYP and the D3BJ dispersion correction[8]), by using symmetry-
adapted perturbation theory (SAPT)[9] or energy decomposition
analysis (EDA) schemes.[10] Noncovalent interaction (NCI)[11] plots
are used to identify the groups that form LD interactions.

Results
Our initial results point to the importance of LD interactions even
in relatively small systems. The effect of different groups of
varying sizes on interaction energetics was judged based on
computations, and the part of LD was studied.
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Outlook
Further computations and quantitative evaluation of LD effects
in more elaborate systems will be performed, and the results
would be compared to experimentally and calculated factors in
order to analyze trends.
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