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Development of Novel Antioxidants Based on Thermodynamic Parameters Calculated by De
nsity Functional Theory
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To prevent life-style related diseases, senescence, as well as radiation damage, w
e designed and synthesized phenolic antioxidants with lower O-H dissociation energies (D(HT)) of the pheno
lic OH group or ionization potentials (IP) than natural antioxidants based on the density functional theor
y calculations. The compounds, thus obtained, showed significantly higher radical-scavenging activity as
compared to parent antioxidants. The lower the calculated D(HT) or IP values is, the higher the radical-s
cavenging activity becomes. Furthermore, some of the compounds showed radioprotective activity toward rat
thymocytes without toxicity. However, no correlation was observed between radical-scavenging and radiopr
otective activities of these antioxidants, indicating that other factors, such as lipophilicity, are impor
tant to use these compounds toward cells and animals.
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