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Analysis of metal spin state between iron porphyrins with O, N, NO

Ma Lei Liu Shu Xu Jinyong et al
( Dept of Neurobiology and Anatomy Anhui Medical University Hefei 230032)

Abstract To investigate the binding modes between iron porphyrins and the three kinds of gas molecules O, NO
and N, in the hemoglobin analyze the influence on the binding modes by three spin states ( low medium high
spin states) of the three gas molecules. Using semi-empirical quantum chemistry calculation software MOPAC
2012 parameters were tuned and the binding free energy was calculated. When the iron porphyrin was combined
with O, the binding energy was lowest in the high spin state which was —96. 19 kJ/mol; combined with N, the
binding energy was —48. 87 kJ/mol in the low spin state; combined with the NO the binding energy was —85. 60
kJ/mol in the low spin state.
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