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Development of Intramolecular Polarization Determination Method Using Electron
Scattering and Quantum Chemical Calculations
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A novel method to determine small molecules, such as acetaminophen, has been
developed for structure refinement by a combination of electron diffraction and quantum chemical
calculations of electron density and electrostatic potential. The results showed that the R-factors
as an evaluation function were reduced by using the electrostatic potential instead of the
conventional electron density, with indicating that it is appropriate to use the electrostatic
potential for structural refinement analysis. In addition, the precise position of the hydrogen
atoms could be refined by using the electrostatic potential and the R factors. The arrangement
differed from that using the electron density. Their comparisons suggested that the hydrogen atoms
determined using the electrostatic potential were more likely to be in the appropriate position from
the stero-chemical views and electrostatic potentials of neighbor atoms.
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