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Report:

Nature has already invented very efficient catalysts able to perform high turnover rates. Bioinorganic mimics
of these metalloenzyme active sites could be used as catalysts. Porphyrin arrays are of continuos interest as a
mimic for the light harvesting appartus in plants, algae and bacteria (Suijkerbruijk, 2007). There are industrial
efforts in mimicry of nature light harvesting systems for new solar cells. This study is focused on hybrids of
a metalloporphyrin core surrounded by pincer metal groups* to study the effect of the ligand on the
electronic structure of the metal. Models compounds without pincer ligands  (Zn Tpp and Zn Pthalocyanine)
were measured as well for comparison.

The crossover peak Kβ” at the lower energy side of the Kβ2,5  emission  peak  has  been assigned to the ligand
2s band energy and is caused by transitions from the metal 4pcharacter in this band to the metal 1s. This
implies that the strength of the metal 4p-ligand 2s hybridization is directly visible in the crossover peak. It
turns out that the crossover peak is sensitive to the difference in protonation of a solvent ligand, even in the
presence of coordinated nitrogen (from imidazoles), as shown in carbonic anhydrase (CA) and in the CA
bioinorganic model compounds [Mijovilovich et al ]. Also the crossover peak is sensitive to the difference
between N and O bound to a metal [Bergmann et al, 1999]. These results are not achievable by normal
EXAFS and are of sound importance for the understanding of the mechanism  in many proteins and enzymes.
In this run the crossover and the Kβ2,5   could be measured, using the new multicrystal analyzer (see figure 1).



Figure1: crossover (top) and the Kβ2,5 (bottom) for the compound with the pincer ligand to Zn(TPP)

DFT calculations for the valence band projected DOS (as visible in XES) are being performed to understand
the nature  of  the crossover peaks (Fig 1 top), and the Kβ2,5 (Fig1 bottom).
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