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DFT and Spectroscopic Study of Chelation of Kaempferol with Iron
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Spectroscopic studies indicate kaempferol as a ligand capable of chelating iron (II) only in a narrow
range of pH values. On addition of iron (II) to alkaline buffered solutions of kaempferol long-
wavelength band shifts batochromically (Al=30 nm) giving simultaneous rise to the new absorption
band which corresponds to the complex formed. The structure and corresponding UV spectrum of
the complex kaempferol iron 1:1 were investigated using the B3LYP/6-31G** method.

The iron coordination occurs with the loss of the hydroxyl group protons, and leads to the
formation of 2 planar 1:1 complexes, where the iron (II) ion is ligated with molecule of kaempferol
via O4 and O5 (4-5 complex), and via O3 and O4 (3-4 complex). It was found that 4-5 complex is
by 1.58 keal mol more stable than 3-4 form. The results for the 4-5 complex are here presented.

The agreement between the observed and predicted wavelengths and intensities of the complex
absorption bands is satisfactory. The maximum of the complex band, whose experimental value is
402 nm, is predicted at 416.0 nm. This is essentially a HOMO-1—-LUMO transition (32%),
accompanied with HOMO—LUMO transition (38%). This peak is assigned as mostly metal-to-
ligand charge transfer (MLCT). The shapes of the orbitals included in the transition (Fig. 1), confirm

that the transition is associated with significant charge-transfer from the metal to the ligand moieties.
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Fig. 1 The occupied and virtual orbitals responsible for the UV spectrum of the 4-5 complex
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