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The phenomenon of compensation between changes in enthalpy and entropy in various 

physicochemical processes has been a subject of interest for scientists for over 90 years. 

In previous works, linear relationships were obtained between the changes in Gibbs en-

ergies and enthalpies for solvation and solution-phase complexation processes, which 

share the same slope [1]. 

The common slope in these dependences allows deriving a similar equation for com-

plexation in the gas phase: 

Δbind(g)G / (kJ·mol-1) = 0,660 · Δbind(g)H / (kJ·mol-1) + 17,0 + 2,5·n 

In the present work, a comparison was made between the enthalpy values calculated 

using the obtained relationship from experimental Gibbs energy values and the values 

computed by quantum-chemical methods for 67 donor-acceptor pairs (graphical repre-

sentation of this comparison is given in fig. below) [2]. 
 

 
 

The relationship obtained in present work allows creating an approach for determin-

ing binding enthalpies in the gas phase from a single value of the equilibrium constant 

at 298.15 K. Furthermore, the obtained results mean that, in each case, the compensation 

relationships have a common origin, which is beyond experimental artifacts, group ad-

ditivity in homologous series, or solvent reorganization effects. 
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