Chemistry Publications

Chemistry

7-1972

Localized Charge Distributions. III. Transferability
and Trends of Carbon-Hydrogen Moments and
Energies in Acyclic Hydrocarbons
Mark S. Gordon
Iowa State University, mgordon@iastate.edu

Walter Bernard England
Iowa State University

Follow this and additional works at: http://lib.dr.iastate.edu/chem_pubs
Part of the Chemistry Commons
The complete bibliographic information for this item can be found at http://lib.dr.iastate.edu/
chem_pubs/255. For information on how to cite this item, please visit http://lib.dr.iastate.edu/
howtocite.html.
This Article is brought to you for free and open access by the Chemistry at Iowa State University Digital Repository. It has been accepted for inclusion
in Chemistry Publications by an authorized administrator of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.

Localized Charge Distributions. III. Transferability and Trends of CarbonHydrogen Moments and Energies in Acyclic Hydrocarbons
Abstract

The localized charge distributions defined previously are used to calculate INDO bond moments and energies
of a variety of CH bonds in acyclic hydrocarbons. The polarity of all bonds discussed is c+H-. It is found that
each basic type of CH bond (primary, vinyl, ethynyl) has an overflow of electron density (a "tail") out of the
bond region which resides on and is characteristic of those atoms trans and coplanar to the bond. It is
demonstrated that, since these tails are virtually independent of each other, the basic bond moments can be
used to construct a model which predicts all calculated bond moments and orientations to a high degree of
accuracy. While the total energies of the bonds ei (where the molecular energy E = ~iei) are not very
transferable, the intra bond and interference energies can be predicted rather well using a similar model. The
trends in the bond moments are discussed in terms of the point charge and polarization contributions, and the
interference energies are shown to correlate well with the trends in experimental CH bond energies. The
trends in both properties are principally determined by the loss of interference density within the bond due to
the presence of overflow atoms.
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