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ABSTRACT

3-Hydroxyflavone (3HF), composed of fused phenyl and y-pyrone rings and a
phenyl ring, belongs to a group of flavonoids which are responsible for the yellow color
of petals. This molecule has been used as a fluorescent probe for biological molecules
because of its four-level photocycle which is driven by excited state proton transfer
(ESPT) process. The photophysical change and proton transfer (PT) of 3HF are strongly
affected by intermolecular hydrogen-bonded with protic solvent, leading to low
fluorescent quantum yield. Therefore, it is very important to study the photophysical
property and PT process of 3HF with different protic solvents. In this work, both excited-
state intra- and intermolecular proton transfers of 3HF in three difference solvents
(methanol, water and ammonia) have been theoretically investigated both static and
dynamic calculations using density functional theory (DFT) and time-dependent density
functional theory (TD-DFT) methods. Calculated absorption and emission spectra are
used to explain the photophysical change. The simulated absorption spectra of 3HF with
protic solvents are red-shifted compared with that of 3HF while the emission spectra of
3HF(CH30H) and 3HF(H2O) are blue-shift but that of 3HF(NH3) is red-shift. The results
of O-H vibrational mode of 3HF with protic solvents indicate that the intermolecular
hydrogen bonds are strengthened in excited-state, facilitating excited state intermolecular

proton transfer (ESIntraPT) processes. The constructed potential energy curves (PECs)



of PT coordinate in ground and excited states provide information of PT barriers. The
results of PECs suggest that PT processes are mostly like to easily occur in the excited-
state but not in the ground state. Moreover, both excited state intra- and intermolecular
proton transfers can be competitive when increasing the polarity of solvent, resulting in
faster proton transfer process. Moreover, both excited state intra- and intermolecular
proton transfers can be competitive when increasing the polarity of solvent, resulting in

faster proton transfer process.



