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Studies on the harmonic force field and vibrational spectra of y-piconilic acid and its isotopic
derivatives with ab initio calculations

FAN KANGNIAN,WANG WENNING,XIA LIN,PAN SHILIN

Abstract The harmonic vibrational force field and the vibrationa spectrum of y-picolinic acid have been calculated by the
ab initio gradient program TEXAS using a STO-4-21G basis set. The directly computed theoretical harmonic force field
was scaled with a set of scaling factors transferred from related molecules to obtain a prediction of fundamental
frequencies. The mean deviation between prediction and experimental IR spectrum of y-picolinic acid in solid phase was
20cm™-"1(23cm™-"1 for in-plane modes, 11cm™-"1 for out-of-plane ones). The vibrational spectra of two isotopic
derivatives of y-picolinic acid (-C"1760~2D, -C*1"80~2H) have been predicted with the SQM force field resulting from
the transferred scaling factors. The cal culated isotopic shifts arein good agreement with experimental data. A few scaling
factors of in-plane modes were optimized to fit theoretical predicted frequencies to the experimental spectrum, reducing
the mean deviation of in-plane modes to 15cm™-"1, and the total one to 14cm”-"1. The deviations and the assignments of
some fundamental s were discussed.
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