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The increasing interest to the porphyrin, porphyrazines and their analogues metal complexes is caused by successful application of these compounds. These compounds can not only be used as the volatile components for the metal deposition, but often also exhibit pronounced semiconductor properties. However, it is necessary to know the structural characteristics of molecules to create new functional materials.

The  electronic structure of iron and cobalt metal complexes of porphyrazine and tetra(1,2,5- thiadiazole)porphyrazine (FePz, CoPz, FeTTDPz and  CoTTDPz) has been studied using the complete active space (CASSCF) method with following accounting dynamic correlation by multiconﬁgurational quasidegenerate second-order perturbation theory (MCQDPT2). Six and seven electrons in five molecular orbitals consisting mainly of the 3d orbitals of Fe and Co, respectively, were selected for the active space. The triple-zeta basis sets pcseg-2 were used in all calculations. According to obtained data the ground states are 2A1g for CoPz and CoTTDPz. In the case of FePz and FeTTDPz the ground states are  3A2g.  The relative energies of the low-lying quadruplet states 4B2g are 101 and 84 kJ/mol (MCQDPT2) for  CoPz and CoTTDPz, respectively. A similar situation is realized for iron complexes. The low-lying quintet states are 5A1g  with the relative energies 105 kJ/mol and 95 kJ/mol for FePz and FeTTDPz, respectively (MCQDPT2). It was found that the wave functions for singlet states of FePz and FeTTDPz molecules have a complex composition with the relative energies 97 kJ/mol and 94 kJ/mol, respectively. For cobalt complexes (2A1g and 4B2g states) and for iron complexes (3A2g and  5A1g states) the geometry parameters have been optimized by DFT/PBE0 method. The DFT calculations led to the close relative energies. It should be noted that CASSCF calculations results in inverse locations of these electronic states.
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