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Organic molecules like diarylethylenes, exemplified by stilbene, are valued for their unique 

photochemical properties, including trans-cis isomerization and fluorescence lifetime variability, making 

them promising components for highly sensitive sensing applications. The structural Stilebene  

complexes modeling requires molecular dynamics (MD) analysis [1].Understanding of free energy 

calculations with MD simulations in context of other data provides insight into the reliability and accuracy 

of such methods.  

In this work we present an overview of different 

ways for calculating hydration free energies while 

comparing our results against the FreeSolv database [2] 

and sources found within. Considering a thermal noise 

of 2.47 kJ/mol, we conclude that our findings correlate 

well with both experimental values calculated by other 

(non-MD) means (Fig. 1.) and with the findings of the 

Mobley group. Eight molecules were tested using two 

different methods, with different simulation lengths and 

solvated using different water models.  The resulting 

difference in free energy values when using TIP4P or 

SPC/E water models is not significant and as such it is 

recommended to use the simpler and more efficient 

SPC/E model for further studies. We also find that 

extending the simulation length (BAR) past 10 ns and 

into 20 ns produces little change in the final value but 

significantly reduces the error. WHAM simulations are 

more efficient when computing resources are limited but 

are more prone to crashing and require multiple 

simulations to estimate an error value. All methods 

produce free energy values that are within 3 kJ/mol of 

each other (Fig. 2.). Default GROMACS simulation 

parameters results in producing accurate data. 

ACKNOWLEDGEMENTS 

This work was partially supported by the Research Council of 

Lithuania (Grant No. S-MIP-23-48). Computations were 

performed on resources of the supercomputer ‘‘VU HPC’’ Saulėtekis in Vilnius University at Faculty of Physics. 

REFERENCES 

1. Halimski, I., Macernis, M., et al. (2024). PCCP, 26(36), 23692–23702. https://doi.org/10.1039/d4cp12345h 

2. Matos, G. D. R., Kyu, D. Y., Loeffler, H. H., Chodera, J. D., Shirts, M. R., & Mobley, D. L. (2017). J. Chem. 

& Eng. Data, 62(5), 1559–1569. https://doi.org/10.1021/acs.jced.7b00104 

  

 
Fig.1. Calculated free energies (Y-axis) against Experimental 

values (X-axis). 

 
Fig. 2. Hydration free energies for trans-stilbene. 
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