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In this work, optimized molecular structure and the vibrational spectra of uracil and its main 5-monosubstituted derivatives,
5-XU (X =F, Cl, Br, I, CH;, NH, and NO, attached to C5 ), were compared. MEP, ESP and HOMO and LUMO energies
for these 5-substituted uracil derivatives were computed for the first time. The FTIR spectra were studied with the support
of DFT (B3P86, B3LYP, B3PW91, MPW1PW91) calculations using several basis sets. The effects of substitution of X on
the carbon atom in position-5 of the uracil ring on the structural parameters, atomic charges and vibrational wavenumbers
of uracil were analyzed and substituent-property relationships were established. In addition, several correlations between
the structure and spectral parameters were also shown and sites of the nucleophilic and electrophilic attacks were located
and compared. Several general conclusions were underlined on these derivatives © Anita Publications. All rights reserved.
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1 Introduction

Nucleic acid bases are constituents of DNA and RNA and play an important role in genetic
code transformation. Uracil (U) and its derivatives are constituents of the genetic material which play a
fundamental role in basic biological processes. From the structural [1-6] and spectroscopic [6-11] points of
view, uracil is very important. The bioactivity of 5-substituted uracils also induces exceptional interest in
their biochemistry and pharmacology. In the present investigation, structure, spectra and some molecular
properties of uracil and its monosubstituted derivatives, 5-XU (X = F, Cl, Br, I, CHs, NH, and NO, attached
to C5 ) are studied.

Among the 5-XUs, halogen-substituted uracils play special attention. Transformation of uracil into
a 5-halouracil molecule leads to significant changes in its chemical and spectroscopic properties and in vivo
activity. The halogenated pyrimidines were synthesized in the 1950s as potential antitumor agents because
uracils change the interaction of nucleic acids with proteins by inducing various biological phenomena [12].
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