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Abstract
Unusually high fluorescence anisotropy (FA) of some ESIPT-prone molecular systems with emphasis on 3-hydroxyflavone (3HF) family in protic solvents, especially in water, has been reported for the first time.1 Based on the experimental outcomes of steady-state and time-resolved FA experiments with 3HF and its methoxy analogue (3MF) we put forward our pioneering proposition that high FA is due to the formation of H-bonded cage-like structures of probes involving the protic solvents. This reveals an unusual pattern of solvation. Comparison of the solvation patterns of 3HF, 6HF and 7HF reveals that the position of hydroxyl group as well as the extended π-conjugation within the probe molecule dictates the extent of solvated cluster formation.2 To establish the proposition, we adopt a strategy where H-bonding between the probe and water is intentionally broken in the presence of chaotropic agents or supramolecular assemblies like micelles and cyclodextrins.3,4 Contrary to the conventional increasing trend of FA, introduction of these entities results in lowering of the FA compared to that in aqueous medium. Disruption of the 3HF–water cluster through encapsulation of the probe within the assemblies is made responsible for the atypical behavior of FA of 3HF.3,4 To have a theoretical basis of the probe-water cluster formation, we undertook DFT based quantum chemical calculations as well as molecular dynamics (MD) simulation. The calculations validate our proposition by showing enhanced stability of the 3HF-water clusters with 4-5 water molecules.5 Essence of the whole scenario is perceived from Figure 1. We have further extended our study to another series of compounds to explore if observation of high FA prevails for other ESIPT probes as well.6 Here also the experimental findings led to a similar proposition of formation of H-bonded probe–water cage, justifying an unusual solvation of ESIPT probes in protic solvents.

Notes/Comments:  
        ESIPT: Excited state intramolecular proton transfer. 
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Figure 1: Formation of probe–water cluster established through experiment and theory.
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