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Computational details

Theoretical calculations in this work have been performed using density functional theory (DFT) method;1 specifically the generalized gradient approximation (GGA) for the exchange-correlation functional by Perdew, Burke and Ernzerhof (PBE)2 was employed implemented in an original program package “Priroda”.3 In PBE calculations relativistic Stevens-Basch-Krauss (SBK) effective core potentials (ECP) 4 optimized for DFT-calculations have been used. Basis set was 311-split for main group elements with one additional polarization p-function for hydrogen, with additional two polarization d-functions for elements of higher periods. Full geometry optimization has been performed without constraints on symmetry using analytical gradients and followed by analytical calculation of the second derivatives of energy with respect to coordinate in order to characterize the nature of the resulting stationary points (minima or saddle points) found on the potential energy surface. For all species under investigation frequency analysis has been carried out. All minima have been checked for the absence of imaginary frequencies. Zero-point vibrational energies and thermodynamic functions were calculated in the harmonic approximation. 
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