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It can be seen from fig. 2 that the most negative areas of MESP are located in the plain of the tetrazole ring 
near the N(2)- and the N(3)-atoms, but the values of MESP near the N(1)- and the N(4)-atoms are very similar 
to those for N(2) and N(3). It should be noted that the interaction of Cu2+ with the N(4) nitrogen atom is likely 
to be prohibited by the steric effects caused by the spatial arrangement of the polymer chain. As such, we can 
suppose that the favorable interaction of the polymer chain with Cu2+ should be mediated through the N(1)-, 
N(2)- or N(3)-atoms.

Considering a large number of possible configurations of copper(II) poly-5-vinyltetrazolate, while the only 
experimental data available is IR-spectrum as well as the fact that the initial salt is amorphous, it is practically 
impossible to determine the actual structure of copper(II) poly-5-vinyltetrazolate. Therefore, the main goal of 

our study was to establish the possible coordination between 
tetrazole-containing ligand and copper(II) ions. We have in-
vestigated the possibility of interaction of one tetrazole ring 
with one or two copper(II) ions through nitrogen atoms N(1), 
N(2) or N(3) (see fig. 1), and studied various model struc
tures, starting with the smallest ones, including one cop
per(II) ion and two poly-5-vinyltetrazolate ligands, and en- 
ding with models including up to four copper(II) ions and 
five poly-5-vinyltetrazolate ligands. In view of a large size of 
the poly-5-vinyltetrazolate ligand, we have considered only 
those models in which the copper ions are three-coordinated. 
The geometries of all considered structures were fully opti-
mized and vibrational frequencies were calculated to simu
late the IR-spectrum of copper(II) poly-5-vinyltetrazolate.

The best agreement between the calculated and experi-
mental spectra occurs for the model structures given in fig. 3, 
which includes both tetrazole-containing ligands coordina
ting two copper(II) ions through the N(1)- and N(3)-atoms of 
the tetrazole ring and those coordinating one copper(II) ion 
through N(2). The corresponding B3LYP/6-31G(d), SDD 
optimized structures in DMSO solution are given in fig. 4.

The calculated vibrational frequencies for the model D 
(see fig. 4) in the gas phase and in DMSO solution are com
pared in table 2.

As can be seen from table  2, the values of vibrational 
frequencies calculated in gas phase and in DMSO solution 
are very close. As such, we did not use any scale factors for 
the frequencies calculated in DMSO.

E n d i n g  t a b l e  1

Fig. 2. B3LYP/6-311+G(d, p) calculated plot  
of MESP distribution for the model structure  

of the poly-5-vinyltetrazolate anion


