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The ability of photoswitchable molecules to reversibly change their structure 

and properties under light makes them powerful, dynamic tools  [1]. This unique 

characteristic is driving innovation across diverse domains, including next-

generation energy storage, targeted photopharmacology, and the development 

of smart biotechnological materials  [1,2]. Traditionally, azobenzenes have set 

the standard for light-induced isomerization. However, arylazopyrazoles are 

redefining these limits by enabling near-total E to Z conversion, overcoming the 

incomplete switching often observed with conventional derivatives  [2]. 

Furthermore, in aqueous media, these molecules exhibit surfactant behavior 

and undergo supramolecular self-assembly. In this work, we investigated the 

self-assembly of Z and E arylazopyrazole molecules in water independently. 

This study was conducted by employing molecular modeling methods based on 

Quantum Mechanics (QM) and Molecular Dynamics (MD). The electronic 

structure calculations were carried out with the DFT approach, at the PBE0/cc-

pVTZ level. To investigate molecular self-assemblies, we employed the all-atom 

OPLS-AA force field over 260 ns simulation trajectories, following previously 



reported methodologies  [3]. Despite starting from random distributions, the 

isomers assumed distinct self-assemblies. The Z isomer condensed into a 

quasi-spherical aggregate, whereas the E isomer yielded an ellipsoidal 

configuration and showed a significantly slower rate of stabilization. The radial 

distribution functions (RDF) plots show that both final structures adopted 

micellar morphologies, characterized by a dense hydrophobic core and a well-

defined hydration shell at the interface. QM data further demonstrate that the 

isomeric configuration modulates the distribution of the LUMO, impacting the 

molecule's overall electronic properties. 
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