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BODIPY derivatives are widely utilized in applications such as dye lasers and biofluorescent
probes because of their high fluorescence quantum yields and stable emission properties
independent of pH or solvent polarity. Furthermore, increasing attention has been paid to
BODIPY in recent years, and numerous derivatives have been synthesized for further
applications.! Although their spectroscopic properties can be tuned by structural modifications,
a relationship between the optical properties and the effects of substituents / positions have not
been fully clarified. Notably, the optical properties of BODIPY mainly originate from
transitions between HOMO and LUMO. Therefore, systematic investigation of the relationship
between substituents and frontier molecular orbitals is expected to enable prediction of optical
property changes and to provide rational design guidelines for BODIPY derivatives.? In this
study, quantum chemical calculations and multiple regression analysis were employed to
quantitatively evaluate how substituent types and positions influence the HOMO-LUMO gap.
Keywords : Quantum chemical calculation; Density functional theory (DFT) method;
Fluorescent probe
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Fig. 1 Structure of BODIPY
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