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ABSTRACT

Theoretical studies of excited-state proton transfer (PT) reactions of 2-(2'-hydro-
xyphenyl)benzoxazole (HBO) and its derivatives are successfully investigated using
both static and dynamics approaches. In the first part, the excited-state dynamics
simulations of free HBO and its hydrated clusters were performed on their lowest
energy structures using RI-ADC(2)/SVP-SV(P) level. For free HBO, only syn-HBO can
undergo tautomerization in the excited state. For HBO(H20), two different pathways
have been found; excited-state intramolecular PT and excited-state intermolecular PT
through hydrogen-bonded network as the slower one. The slow PT process in
HBO(H20) is caused by competition between formations of intra- and intermolecular
hydrogen bonds. In the second part, the effect of electron donating and withdrawing
substituents of HBO derivatives on the enol absorption and keto emission spectra has
been systematically investigated by means of density functional theory (DFT) and time-
dependent DFT (TD-DFT) methods at B3LYP/6-311+G* level. For enol absorption, the
maxima of HBO derivatives show red shift corresponding to their lower HOMO-LUMO
energy gaps, compared to that of HBO. For keto emission, the red shift was observed in
HBO derivatives due to their higher electron withdrawing capability at 6-position of
HBO. The compounds exhibiting fluorescence emission ranging from blue to red shift
are in the order of increasing the electron-withdrawing ability of substituents. Thus,
good candidates of HBO derivatives from this study that give large Stokes shift and



emit in the longer wavelength are HBO derivatives having strong electron-withdrawing
substituent at 6-position of HBO. This strong electron-withdrawing effect may facilitate
their excited-state intramolecular proton transfer reactions which are crucial

characteristics for fluorescent sensors in biological applications.



