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Abstract

The structural and spectroscopic properties of pyrazolone and five of
its derivatives have been theoretically investigated . The
calculators were using density functional theory (DFT) method
implemented in the Hyper chem. programme . First of all the geometrical
optimization were carried out for all studied compounds at 6-31G(d)
basis set . Then the total energy and the electronic , nuclear , HOMO and
LUMO energies were determined . In addition , electric dipole moments
, Mullikan charges on the atoms in studied molecules as well as the

geometrical parameters such as bond lengths and bond angles determined
also .

On the other hand the vibrational frequencies and chemical shifts were
calculated by ab initio method using 6-31G(d) basic set for all studied
compounds except Rh5 compound , and FT-IR , UV-Visible and 1H
NMR were measured . 14N, 13C NMR and  1H- T1 relaxation times
for two compounds , Rhl and Rh2 , also measured at different
temperatures . The results showed that the showed that the substitaents
increase the stability of the compound whereas , in general , the electric
dipole moment value , are varied according to the substitaents size , and
the nucleophilic substitaents occurs at 1-position in the pyrazolone while
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the electrophilic substitution occurs at 2-position as expected . The study
also showed that the theoretical calculation of vibrational frequencies and
chemical shifts give results almost in agreement with the experimental
values . However , the theoretical values of the total energy of Rhla
toutomer is the lowest , their four it is the predominant tautomer , which
is in general in agreement with the experimental conclusion drawn from
the NMR and electronic spectroscopic spectra.
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