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ABSTRACT

The potentiél functions of a few representative
molecules and donor-acceptor systems have been obtained by
a combined use of a semiempirical guantum chemical (CNDO/
Force ) and compliancé constant methods. The compliance
constant formalism has recently been found to be advantageous
over the conventional force constant approach ip determining
quadratic potential functions as "the transferability of
compliance constants among related chemical systems is more

valid than that of force constants.

The combined CNDO/F and comﬁliance constant methods
have initially been applied sucqessfully to a few simple
test cases such as water, ammonia and methane. Subsequently,
+he method has been applied to formaldehydé, acetaldehyde,
acetone, carbonyl fluoride, formyl fluoride, formamide,
formic acid and carbon suboxide. The carbonyl compliant
constants have been linearly related with Taft's subst-

ituent constants.

This approach has also peen found to be highly
satisfactory in predicting the freguency shifts and new
vipbrational transitions in the vibrational spectra of
systems involving ion-molecule interactions. Also, the
changes in the vibrational spectra due to hydrogen bond
formation in water dimer and formic acid dimer have

been well predicted.
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