
LOGO

JTACC+V4

1st Journal of Thermal Analysis and Calorimetry Conference 
and 

6th V4 (Joint Czech-Hungarian-Polish-Slovakian) Thermoanalytical Conference

June 6�9, 2017 / Budapest, Hungary

BOOK OF ABSTRACTS



132 JTACC+V4 2017 � 6�9 June 2017 � Budapest, Hungary

15
BENCHMARKING TO DFT-D CALCULATIONS BY ITC EXPERIMENTAL DATA

Milan Milovanovi 1,2,*, Sebastian Dohm3, Andreas Hansen3, Jean-Pierre Djukic1, Sne�ana Zari 2,4,
Stefan Grimme3

1 LCSOM, Institut de Chimie de Strasbourg (UMR 7177), Université de Strasbourg, Strasbourg, France
2 Department of Chemistry, University of Belgrade, Belgrade, Serbia
3 Mulliken Center for Theoretical Chemistry, University of Bonn, Bonn, Germany
4 Department of Chemistry, Texas A&M University at Qatar, Doha, Qatar
*E-mail: milan.milovanovic@etu.unistra.fr

Keywords: isothermal titration calorimetry (ITC), thermochemical parameters ( Hr, Gr, Sr), static DFT-D calculations

The London forces [1�3], or dispersion, are omnipresent 
in the nature. It constitutes an important part of the ener-
gy contribution to the stabilization of the tertiary structure 
of peptides, other natural polymers and the spontaneous 
coalescence of atomic aggregates or apolar molecules. The 
speci city of the force of London is that it acts at long dis-
tances and it is always attractive, and it is therefore effective 
intramolecularly and determines in many situations the con-
formational behaviour of organic molecules and organome-
tallics as well. It plays an essential role in chiral recognition 
and discrimination processes.

The understanding of certain still unknown aspects of the 
chemical bond is made possible by new theoretical tools, 
particularly static DFT-D or DFT methods corrected for Dis-
persion. These allow to account for in a physically relevant 
way the effects of dispersion at medium and long distance 
[4]. For the further assessing the accuracy of static DFT-D 
calculations providing a referential of experimental data was 
found essential.

It has been shown that ITC techniques can provide reliable 
reaction enthalpy Hr, Gibbs free energy of reaction Gr and 
reaction entropy Sr as well [5].

Some recent studies showed good agreement between ex-
perimental and theoretical results [6�8].

This study will shed some light on the thermochemistry of 
the reactions in solution by preforming ITC experiments in 
chlorobenzene, from one side, and static DFT-D calculations 
at different levels of theory, from another side (Fig. 1). By 
comparison of obtained results one could conclude on the 
excellent agreement between experimental and theoretical 
data, which could be promising for the further development 
and application of static DFT-D computational methods.

As examples, the results of various organometallic reac-
tions will be presented in some details [9].
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Fig.1.  Example of ITC thermogram,  results that could be obtained by ITC and  general conclusion of the work


