
131 
 
 

СOMPUTER SIMULATION OF THE FREE BASE CORROLE 
TAUTOMERIZATION 

 
Ajeeb Y.1,2, Karlovich T.2, Savva V.2, Kruk M.2, Dehaen W.3, Maes W.4 

 
1Art, Sciences & Technology University in Lebanon, Beirut, Lebanon 

2Belarusian State Technological University, Мinsk, Belarus 
3Katholieke Universiteit Leuven, Leuven, Belgium 

4Institute for Materials Research, Hasselt University, Diepenbeek, Belgium 
 

Tetrapyrrolic macrocycle family has a group of contracted compounds 
called corroles having the direct pyrrole–pyrrole linkage. The free base corrole 
molecules show pronounced nonplanar distortions due to sterical hindrances im-
posed by three protons in the macrocycle core. Along with the radiative deactiva-
tion of the lowest singlet S1 state and intersystem S1-T1 crossing, the NH tautom-
erization was found to be one of the channels of the excitation energy deactiva-
tion in the free base corrole [1]. The NH tautomerization was concluded to be as-
sociated with overcoming the potential barrier, therefore according to the Arrhe-
nius equation a decrease/increase in temperature ultimately leads to a de-
crease/increase in the tautomerization rate. As a result, the stabilization of the 
short wavelength NH tautomer takes place at low temperatures, whereas two tau-
tomers are about equally populated at room temperatures.  

The direct determination of the NH tautomerization rate and elucidation of 
its pathway(s) is quite complicated task. At the same time there are several indi-
rect data allowing shedding light on the NH tautomerization features. The most 
interesting one among them is the temperature dependence of the NH tautomeri-
zation rate. In this work to describe the NH tautomerization in the free base cor-
roles the energy level balance equations system is developed with implementing 
of the experimental data sets on the temperature dependence of the tautomeriza-
tion rate. The set of experimental data, consisting of the total fluorescence 
spectra intensities and fluorescence quantum yields measured in the tempera-
ture range from 265 to 338 K are satisfactory reproduced with the theoretical 
solution of the above described system of equations. The theoretical tempera-
ture dependence of the NH tautomerization rate in the lowest excited singlet 
state fits the experimental one.  
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