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Figure 3. s Donation of FePO, Figure 4. p Back-Donation of FePO,
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FigureS. Negative Correlation between Fe-CO and C-O Vibrational Frequencies
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Bonding Mechanism of Heme Complexes
Yang Liu, Zhenhai Xiong, Xiaofeng Li, Huai Sun
School of Chemistry and Chemical Technology, Shanghai Jiao Tong University, 200240, Shanghai

Abstract: We have studied complexes of iron-porphyrin with O,, CO, NO and imidazole by using
density functional theory calculations. First, our optimized structures agree well with
crystallographic data!'l. Second, we find out bonding mechanisms of iron-porphyrin complexes
with Oz, CO, NO and effect of imidazole on them. Imidazole binds iron-porphyrin with its lone
electron pair and it will compete with s bond between diatomic ligand and iron-porphyrin. Third,
we find out there is a negative correlation between Fe-CO and C-O vibrational frequencies, which
agrees well with experimentlzl, and believe this phenomenon is due to electron p Back-Donation
according to the charge analysis and bonding mechanism of iron-porphyrin with CO.

Besides, by using molecular dynamic simulation and free encigy calculation, we find out
myoglobin is in favor of O, binding with Heme by 10.2KJ/mol rclative to CO, which is similar
with experimental results”). We believe that both space repulsion and hydrogen bond are in favor
of O, binding with Heme. And we get the result of free energy difference between CO and O,
binding with myoglobin is -71.6KJ/mol.
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