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Theoretical Studies on Tautomers of 5-Fluorouracil and 5-Chlor our acil

LI Bao-Zong
(School of Chemistry and Chemical Engineering, Suzhou University, Suzhou 215006)

Abstract he conformational properties of 6 possible tautomers of 5-fluorouracil or 5-chlorouracil were studied by using
HF/3-21G method. On this basis, preference conformations of tautomers were calculated by the B3LY P/6-311+G**
method, both in the gas and agueous phases, with full geometry optimization. The Onsager solution theory model was
employed for aqueous solution calculations. The total energy, standard enthal py, standard entropy and standard free
energy were obtained. The calculations show that 5-fluorouracil and 5-chlorouracil existing as the dione forms are the

predominant isomers in the gas and aqueous phases. The entropy effect on the Gibbs free energy of 5-fluorouracil and 5-
chlorouracil isvery small and thereislittle significance for the tautomeric equilibria. The enthalpic term is dominant in the

determination of tautomeric equilibria. The free energy of solvation iswell correlated with the dipole moments of 5-
fluorouracil and 5-chlorouracil tautomers. In addition, the electronic structural parameters of 5-fluorouracil and 5-
chlorouracil were compared with those of their parent uracil to obtain some valuable information.
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