
Kazan Federal University 

 

Zavoiskii Physical-Technical Institute, FRC Kazan Scientific Center 

of RAS 
 

International Conference "Magnetic Resonance - Current State and 

Future Perspectives" and satellite XXI International Youth 

Scientific School "Actual problems of magnetic resonance and its 

application" 
 

devoted to the 75-th anniversary of the discovery of Electron Paramagnetic 

Resonance by E.K. Zavoiskii 

 

 

Book of 

ABSTRACTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

September 23-27, 2019 Kazan, Russia 

  



Confirmation preferences of carbamazepine molecules in chloroform and supercritical 

CO2 by NMR spectroscopy 

M.S. Kuzmikov
1
, K.V. Belov

2
, M.A. Krestyaninov

2
, A.A. Dyshin

2
 , I.A. Khodov

2,3
 

1
Ivanovo State University of Chemistry and Technology, Ivanovo, Russian Federation 

2
G.A. Krestov Institute of Solution Chemistry of the Russian Academy of Sciences, Ivanovo, 

Russian Federation 
3
Institute of Physics, Kazan Federal University, Kazan, Russian Federation 

e-mail: iakh@isc-ras.ru 

Information on the conformational preferences of molecules of biologically active 

compounds is important for finding effective ways to create new drugs, as well as for 

improving existing ones. In the process of this work, a conformational analysis of 

carbamazepine in deuterated chloroform was carried out using modern two-dimensional NMR 

spectroscopy technique. Usually, conformational NMR-analysis is based on the internuclear 

distances, obtained from the experiments (
1
H-

1
H 2D NOESY) and quantum chemical 

calculations. However, due to the symmetry of the carbamazepine molecule, it is not possible 

to determine the conformation-dependent distance using this approach. This is due to the fact 

that the conformational mobility of the carbamazepine molecule is determined by the amino 

group. For identification of the conformations, the approach using heteronuclear two-

dimensional spectroscopy 
1
H-

15
N 2D HMBC was used. This analysis revealed minor 

conformations of carbamazepine molecules, that are in equilibrium with the dominant 

conformer fraction in solution at room temperature. 

 
Figure 1. 

1
H-

15
N HMBC spectrum of carbomazepine in chloroform at room temperature. 

In the presented figure 1, two cross-peaks are observed, indicating the presence of two 

conformers with different N-H bond lengths. This approach was used for carbamazepine in 

supercritical carbon dioxide (CO2) and allowed to determine the distribution of conformers at 

high pressure and high temperature. 
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