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Abstract

Fluorescent molecules exhibiting excited-state intramolecular proton transfer (ESIPT) have attracted significant interest due to their large Stokes shifts and unigue photophysical
properties. However, tuning these fluorophores for optimal fluorescent emission remains a challenge. In this study, o-hydroxyphenyl benzimidazole (o-HPB) derivatives featuring various
electron-withdrawing and electron-donating groups were synthesized via the oxidative condensation of o-phenylenediamine and salicylaldehyde derivatives. Their photophysical
properties were systematically investigated, revealing structure-dependent emission behaviors in the range of 440-510 nm. Among the synthesized derivatives o-HPBOMe was
preliminarily applied in down-conversion films, demonstrating an enhancement in power conversion efficiency (PCE) in perovskite solar cells. The results shed light on the structure
fluorescence relationship, providing valuable insights for designing fluorophores for energy-related applications.
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fluorescence properties.

Figure 3. Relationship between Hammett's constant and a) UV-vis absorption wavelength (A_,.) ,
Research Objectives b) Fluorescence emission wavelength (A,,,), and c) Stoke’s shift (calculated from A, — A s)-

« The UV-vis absorption and fluorescence emission of o-HPB derivatives in THF were
measured, revealing structure-dependent emission behaviors in the 440-510 nm
range.

« To establish the structure-property relationship, Hammett's constant for each
substituent was correlated with photophysical properties, revealing that while UV-vis
absorption was not strongly influenced, fluorescence emission and Stokes shift
exhibited a curved trend, suggesting a nonlinear relationship.

* To synthesize o-HPB derivatives via oxidative condensation of o-phenylenediamine and
salicylaldehyde derivatives.

* To investigate the substituent effects on the photophysical properties, e.g., UV-vis
absorption and fluorescence emission of o-HPB derivatives in tetrahydrofuran.

* To evaluate the application of o-HPB derivatives in down-conversion films for enhancing
power conversion efficiency (PCE) in perovskite solar cells.
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« While UV-Vis absorption showed minimal correlation with Hammett's constant,
Scheme 1. Synthesis, absorption and emission wavelengths (A, A, IN NM) of 0-HPB derivatives. fluorescence emission and Stoke’s shift followed a nonlinear trend.

« Among the PVA films fabricated, o-HPB3OMe demonstrated enhanced external
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