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Development of organic luminescent radicals with hydrophilic-group substituted carbazole
donor (‘Graduate School of Science and Engineering, Kyushu Univ., *Department of Pure and
Applied Chemistry, Tokyo Univ. of Sci., *AIST, *Laboratory for Chemistry and Life Science,
Tokyo Tech., ’IMCE, Kyushu Univ.) OKosuke Anraku', Kenshiro Matsuda', Satoshi Miyata®,
Takuya Hosokai*, Satoshi Okada*, Kazuhiro Nakamura', Kohei Nakao’, Ken Albrecht’

Air-stable organic luminescence radicals have potential applications in bioimaging due to
their red to near-infrared photoluminescence and paramagnetic properties. Their actual use in
bioimaging applications is rarely reported because they are hydrophobic materials. A limited
number of reports demonstrated that amphiphilic polymers can make tris(2,4,6-
trichlorophenyl)methyl (TTM) radical derivatives water-soluble. However, intrinsically water-
soluble organic luminescence radicals have not been reported. In this study, we developed and
evaluated a water-soluble TTM radical derivative that consists of a carbazole donor with
polyethylene glycol (PEG) chain. An aqueous solution of the water-soluble TTM radical
showed fluorescence, and the longitudinal relaxation time (7)) of the water was shorter than
that of pure water.
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Fig.1. Chemical structure of water-soluble organic luminescent radical (left), UV-vis absorption and PL
spectra of TTM-PEG3 in water (right).

1) X. Bai, W. Tan, A. Abdurahman, X. Li, and F. Li, Dyes Pigm., 2022, 202, 110260.
2) Y. Xu, C. Teng, H. Dang, D. Yin, and L. Yan, Talanta, 2024, 266, 124948.

© The Chemical Society of Japan -E1133-3am-11 -



