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Synthesis and Optical Properties of a Novel Biphenyl Compound Linked Through Molecular
Orbital Nodal Planes (!Graduate School of Organic Materials Science Yamagata University,
’Graduate School of Science and Engineering Yamagata University) OKaito Okubo, ' Kyoko
Uehara, 2 Kudo Shoh, 2 Hiroshi Katagiri'-?

Molecular design of organic fluorophores based on molecular orbital control has recently
attracted attention as a crucial strategy. We have previously reported the development of
fluorophores through nodal plane control using sulfonylaniline frameworks". In this study, we
synthesized a novel biphenyl derivative (NPBP) conjugated through both HOMO and LUMO
nodal planes and evaluated its photophysical properties. NPBP exhibited characteristic dual
fluorescence at 412 nm and 518 nm in dichloromethane (DCM), and at 407 nm and 541 nm in
tetrahydrofuran (THF). Excitation spectrum measurements at two fluorescence maxima in each
solvent suggested the existence of different excited states. In addition, absorption and
fluorescence spectroscopic measurements of individual aromatic units constituting NPBP
(BMeSA, 2-MeS-m-A) revealed maximum absorption wavelengths coinciding with the first
absorption band of NPBP and blue-shifted fluorescence spectra around 390 nm. Quantum
chemical calculations and experimental results indicated that this dual fluorescence
phenomenon originates from distinct electronic transitions derived from independent
chromophore units and the biphenyl backbone.
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