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contribution of these protons to the IR-spectrum and, consequently, the relative intensity of this peak should decrease 
with the number of monomeric units, becoming negligible in an actual polymer. To verify this statement, we have 
calculated IR-spectra for models of cis-polycyanoacetylene comprising 8 to 16 monomeric units. Indeed, the rela
tive intensity of the peak at ~1000 cm–1 decreases rapidly with the increasing number of monomer units in the mo- 
del structure, while the position and relative intensity of the remaining peaks are practically unchanged. Therefore, 
the IR-spectra discussion below assumes tetramers for polymers 3 and 4, and an octamer for the polymer 1.

The optimized structures of possible poly-5-vinyltetrazole thermolysis products and their calculated vibra-
tional frequencies are shown in fig. 7 and table 4, respectively.

The comparison of calculated and experimental frequencies revealed that the best agreement with the ex-
perimental data is observed for structure 1 (fig. 7), modeling cis-polycyanoacetylene. In fig. 8 the IR-spectrum 

Fig. 6. Structural formulas of possible products of the poly-5-vinyltetrazole thermolysis

Fig. 7. B3LYP/6-311+G(d, p), Def 2-TZVPD optimized model structures  
of possible products of the poly-5-vinyltetrazole thermolysis


