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Research Abstract

Lichens are formed by a symbiotic association of a fungus and an algae. They absorb heavy metal ions and other pollutants from the environments
and are thus regarded as an important biological monitor of pollution. The present study aimed at elucidating the complex formation between the
beta-triketone moiety of a typical lichen substance usnic acid (UA) or its derivatives and various heavy metal ions by synthetic, spectroscopic, and X-
ray diffraction methods. 
The copper (II) and palladium (II) complexes of UA and the palladium (II) complexes of the enamine derivatives of UA were isolated as crystals. The
metal binding sites have been inferred from various spectral data and confirmed by the X-ray structural analysis of the ternary copper (II) complexes
containing UA and 2,2'-bipyridine (bpy), [Cu (bpy)(UA)(No_3)] and [Cu_2 (bpy)_2 (UA)-(NO_3) _2], and two binary palladium (II) complexes of the
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enamine derivatives of UA.From the pH dependence of the copper (II) complex formation of UA,the complex was found to be completely formed at
pH>7. The binary UA complexes of Fe (III), Zn (II), Pb (II), Cd (II), Ni (II), Mn (II), Mg (II), and Ca (II) were prepared, and their metal binding site
has been conclcuded to be beta-triketone moiety. 
Scince lichens contain UA and similar polyphenol compounds, the present findings strongly indicate that they can bind a number of metal ions and
serve as an effecient biological monitor of air and water pollution. 
As a further example of the complex formation of natural organic compounds, indole-3-acetate, which is known as a plant hormone, has been
established to react with palladium (II) to from a complex with a unique cyclopalladation.
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