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Hydrogen bonding plays an important role in nature, from carotenoids and stilbenes to urea [1-6]. 

Carotenoids are responsible for the coloration of leaves, fruits, flowers, and other organisms, and they play a 

critical role in photosynthesis through light-harvesting and photoprotective functions. In these processes, 

hydrogen bonding can be significant, which motivates the need to understand the effects of polar solvents [2−4]. 

Stilbenes are diarylethenes that exhibit fluorescence and reversible photoisomerization upon UV excitation. The 

influence of the environment, such as polystyrene, on stilbene geometry remains an open question [5]. Urea is 

an efficient hydrogen-bond donor and acceptor, making it a suitable model compound for studying polar 

interactions [6]. 

A polar environment can induce new molecular arrangements, and molecular dynamics (MD) is a suitable 

tool for exploring such structural diversity. In this work, we show how stilbene-based complexes are formed, 

discuss the challenges of obtaining stable complexes in a realistic urea solvent, and finally present possible new 

complexes involving carotenoids - with particular emphasis on fucoxanthin - in protic and aprotic polar solvents. 

 

REFERENCES 

[1] M. Macernis, B.P. Kietis, J. Sulskus, S. H. Lin, M. Hayashi, L. Valkunas, Chem. Phys. Lett. 446, 223-226 (2008) 

[2] M. Macernis, S. Streckaite, R. Litvin, A. A. Pascal, M. J. Llansola-Portoles, B. Robert, L. Valkunas, “Electronic and 

Vibrational Properties of Allene Carotenoids,”  J. Phys. Chem. A, vol. 126 (6), pp. 813-824, 2022. 

[3] L. Diska, A. Bockuviene, R. Gruskiene, T. Kavleiskaja, J. Sereikaite, G. Bankovskaite, M. Macernis, “Interactions of 

lycopene with β-cyclodextrins: Raman spectroscopy and theoretical investigation,” Phys. Chem. Chem. Phys. Vol 27 (15), 

pp. 7874-7881, 2025. 

[4] M. Macernis, “Component-wise AO basis reduction: norm loss, negative contribution normalization, and functional 

implications,” Phys. Chem. Chem. Phys., vol. 27 (27), pp. 14555-14564, 2025. 

[5] R. Karpicz et al., Phys. Chem. Chem. Phys. 23, 3447–3454, 2021. 

[6] A. Amiya, M. N.  Noushaba  et al. Aggregation of urea in water: Dynamic light scattering analyses, J. Mol. Liquids, 294, 

111612, 2019. 

  


