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calculated for this structure is compared with the experimental one. If, as discussed above, we take into account 
that in cis-polycyanoacetylene the relative intensity of the peak at ~1000 cm–1 should be negligible, the wave 
numbers of all calculated peaks are in good agreement with the experimental data (see fig. 8, table 4).
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Comparison of the experimental vibrational frequencies of poly-5-vinyltetrazole thermolysis  
product with the corresponding values calculated for the structures suggested in fig. 7

Experimental vibrational 
frequencies, cm–1

Calculated vibrational frequencies, cm–1

1 2 3 4 5 6 7

631 640 634 – – – – –
807 810 824 789 – 829 834 828
880 916 906 933 – – 963 –

1382 1390 1410 1216, 1453 1230, 1350 1465 1400, 1460 1386, 1465

1596 1596 1625 1554, 1627 1604 1602, 1625 1602, 1635 1586, 1644

2219, 2356 2332 – – – – – 2356

3215, 3371 3212 3515 3164, 3195 3060 3612 3615 3605, 3618

Thus, cis-polycyanoacetylene is unambiguously assigned as a component of the thermolysis product. It 
should be noted that the black color of the thermolysis product can be explained in this case by the presence 
of a  large conjugated system of double bonds, which is present in cis-polycyanoacetylene. The calculated 
IR-spectra for polymeric structures 2 and 4 are in worse agreement with the experiment and the presence of 
these structures among the thermolysis products is unlikely. On the other hand, structure 3 may be among the 
thermolysis products, since the peaks of this structure could be hidden by the peaks of cis-polycyanoacetylene. 

Fig. 8. Calculated IR-spectrum for structure 1 (see fig. 7) (a)  
and experimental IR-spectrum of the product of thermolysis of poly-5-vinyltetrazole (b)


