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Abstract 
In this paper, using the method DFT/B3LYP of quantum chemical modeling, the stability of tautomeric, 

conformer, and anionic forms of 2-(2-(2-hydroxy-5-sulfamoylphenyl) hydrazone-3-oxo-N-phenylbutanamide 
(H2L) was studied and the geometric, electronic structure and bond lengths of molecules in various tautomeric 
forms were determined. It was shown that the stability of tautomeric molecules H2L as anionic forms was 
determined by the number of existing intermolecular hydrogen bonds (closing six-membered and five-
membered cycles). The most stable tautomeric and conformal forms of an organic molecule and its dianion 
are proposed. The interatomic distances, angles, charges on atoms, IR and electronic absorption spectra of 
tautomeric forms of the molecule and dianion (H2L and L2-) were calculated. In this work, we studied the 
electronic absorption spectra in an aqueous-alcoholic solution and found that in an alkaline medium the 
molecule transforms into the ionic form with a bathochromic shift of 47 nm, corresponding to the results of 
the shift of the long-wavelength band electronic absorption spectra upon transition from the hydrazotautomer 
(form a) to the dianion form (form b’’) at 92 nm obtained by TD-DFT. The calculated results for the distance 
and angles between atoms are in good agreement with the experimental data of the molecule by X-ray 
diffraction analysis. It was shown that the IR spectrum of the stable form appears two absorption bands in the 
region of 1690 and 1655 cm– 1, which are attributed to stretching vibrations of carbonyl groups (C = O), bound 
by a strong intramolecular hydrogen bond and the presence of the NH-hydrazone fragment of the 1H NMR 
spectrum confirmed the most stable for a neutral molecule is the hydrazone form. 
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