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Synthesis of a Helical n-Conjugated Compound with Pyrenyl Groups and its Dual Emission
Properties (Institute for Chemical Research, Kyoto University)
(OShota Hira, Takashi Hirose, Yasujiro Murata

Dual emission from molecules, where two different emissions are simultaneously detected from
a single molecule due to multiple dynamics in the excited states, is applicable as functional light-
emitting materials that show high responsiveness to the external environment.

In this study, we synthesized a [S]helicene derivative (1) with two 2-pyrenyl groups introduced
at the 2- and 13-positions of [S]helicene and investigated its luminescence properties (Figure 1).
Compound 1 showed dual emission in toluene, consisting of (i) a short-wavelength emission
component with a vibrational structure and (ii) a broad long-wavelength component. Temperature-
dependent emission spectra showed that the relative intensity of the long-wavelength component
decreased significantly with decreasing temperature. From the emission decay curves at 255 K,
totally three different time constants were observed, suggesting that at least three excited states are
involved in the dual emission process of 1. In this presentation, the luminescence properties of this
molecule will be discussed in detail considering the solvent dependence of the emission spectra and
DFT calculations.
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Figure 1. (a) Chemical structure of 1, (b) temperature-dependent emission spectra of 1 in toluene cooling
from 285 to 195 K, normalized to the maximum intensity, and (c) emission decay curves of 1 in toluene
monitored at 430 (blue) and 540 nm (red) at 255 K.
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