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Treating by Group Theory to the Mol ecular Orbitals
of Active Site in Vital Key Substance Iron Porphyrin
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Abstract  The determination rule of reducible representation character of group theory, the
reduction formula of reducible representation of group theory, the principle on only the bases for
common a irreducible representation can com pose the molecular orbitals, etc, are applied to treating
the molecular orbitals of active site in vital key substance iron porphyrin. The relationship between
the molecular orbitals energy levels and the biochemistry properties, electron spectrum are
discussed.
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Table 2 The molecul ar orbital type and the orbital energy
®)
Molecular orbital energy
i bt Gl G
and fernheme ferrmheme  ferriheme
-57% - 57>
Unfilled - 5 05 - 5050
molecular orbital - 5 05 - 4.3% - 4.3%
- 4.5¢ - 4.3% - 4.3%
-4.3» - 39% - 3.98¢
-4.3% - 3. 9% - 398
- 3.9k -39k -3 9k - 39k
- 3.8% - 3. 8& -3 1 -3 13
- 3.88 - 3. 8& - 2 8 - 286t
- 3.8% - 28k -2 6% - 2 6&
- 2.6& - 2 6& - 2 54 — 2 54t
- 2.2% -2 2% - 2 5& — 2 54
- 2.2% -22% - 1L9% - 192t
- 1.9% -19% -0 8k - 0 7&
- 0.7% -0 73 - 0 8 - 0. 78
LUMO -0 2%xeq, -02x -0 7% - 0. 73
-02%a, -02% - 0. 6% -0 6%
HOMO + 0 3ka, + 0 3% - 0. 08 -007x
+ 0 54a, + 0 54 - 0. 08 -0 07=x
+ 0.7% + 077+ 0 3% + 0. 34t
Occupied + 0.7% + 077+ 0 54 + 0. 54t
molecular othital + 0.7% + 077 + 07% + 0.7
+ 0.7% + 07% + 0 7% + 0.78&
+ 0.9% + 0.9% + 0 8% + 0.8
+ 0.93% + 09k + 0 8% + 0.87
+ 1. 16 L 16 0. 9% + 0.9
+ 1.4% 1. 4% 0. 9% + 0.9%
+ 1.5% + L57% + L 1& + 116t
1.5% + L 57 + 1 4% + 1.49c
1. 62 + L 6% + L 6% + L 62
+ 1.9 + 1 6% + 162t
+ 1.9¢ + 1 6% + 162t
+ 1.9¢ + 1L 9& + 196
+ 1.9 + L9 + L9
+ 2 09 + 2 09
+ 226 + 2266
* 3 ks Three electrons in twon orbials
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Fig. 3 The absorption spectrum of HO~ Fe (IIl) -

myoglobin (real ine) and CN"~ Fe (IIl) -myoglobin (virtual
line)
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