
  

Supplementary 

All quantum-chemical computations were carried out using the GAUSSIAN 03 [1] suite of programs. 

Calculations were performed with Becke’s three parameter hybrid exchange functional [2] and the 

gradient-corrected nonlocal correlation functional of Lee et al. [3] (B3LYP) and OPBE density 

functional, which is Handy and Cohen’s optimized exchange functional OPTX [4] in combination 

with Perdew–Burke–Ernzerhof (PBE) functional [5]. Standard 6-31G* [6] basis set was used for the 

ligand atoms (H, C, and N), while ECP LanL2DZ basis set [7] was used for Fe atoms. Complete 

structural optimization was carried out for the cations and neutral complexes in both high- and 

low-spin states. All stationary points were characterized as minima by analysis of the Hessian 

matrices. The calculated force fields were transformed to internal coordinates, and SQM scaling 

procedure [8] was applied using the program described in Refs. [9]. The transferable scaling factors 

employed in this work are summarized in Table 1. The total energies were corrected for zero-point 

vibrational energy, calculated at the optimized geometries without scaling. The atomic partial 

charges have been estimated with the NBO method [10]. 

Table 1. Scaling factors for the force fields of the compounds studied. 

Scaling factor Value References 

Stretch CC, CN 0.9207 [8] 

Stretch CH (arom.) 0.915 [11] 

Stretch CH (aliph.) 0.889 [11] 

Bend NCN, CNN, CCC 1.0144 [8] 

Bend CCH, NCH 0.950 [8] 

Bend HCH 0.9016 [8] 

Torsion All 0.9523 [8] 
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