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Effects of Pyrene Substitution Position on Photophysical Properties of Pyrene-Molybdenum
Disulfide Covalently Linked Systems (Graduate School of Engineering, University of Hyogo)
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Recently, our group successfully synthesized 1Py-Bn-MoS,, in which 1-pyrenyl groups are
covalently attached to MoS, nanosheets via an N-benzylsuccinimide linker. This was achieved
through a solid-state reaction between MoS; nanosheets and N-benzylmaleimide using ball mill,
followed by a solution-based Suzuki coupling reaction. In this study, to investigate the
substitution position effect on photophysical properties, we prepared 2Py-Bn-MoS,, which
features 2-pyrenyl groups on MoS, nanosheets via the same N-benzylsuccinimide linker, using
the same method. In the photoluminescence (PL) spectrum of 2Py-Bn-MoS; in DMF excited
at the pyrene moiety, the pyrene-monomer emission was notably quenched, and a broad, red-
shifted intense emission appeared at 479 nm. However, unlike 1Py-Bn-MoS,, the PL of 2Py-
Bn-MoS, showed no clear dependence of the maximum wavelength on solvent polarity. This
result suggests that the emission of 2Py-Bn-MoS; originates from a pyrene excimer, whereas
that of 1Py-Bn-MoS: arises from charge-transfer excited state between the pyrene moiety and
MoS:.
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Fig. 1 (a) Structures of 2Py-Bn-MoS; and 1Py-Bn-MoS.. (b) PL spectra of 2-phenylpyrene (2Ph-
Py) in DMF and 2Py-Bn-MoS; in various solvents excited at the pyrene absorption band.
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