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New strategies for the functional fluorescent dyes
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In this study, we focused on three points: (1) development of new
fluorescent dyes for living organisms, (2) development of circularly polarized luminescent (CPL)
materials based on precise arrangement of fluorescent dyes, and (3) creation of new organic
chemistry using dyes. As a result, we developed (1) V-shaped fluorescent dyes that strongly glows in

cells, (2) CPL materials based on a binaphthol skeleton with many phenylacetylenes, and (3)
elucidated the mechanism of isomerization using chiral cross-linked indigos.
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Determination of half-life of 1, 2, and 3a-c (1x10*‘ M) in methanol.

For compound 3a, the decay curve was monitored in CH,Cl,
containing 0.5% MeOH as a stabilizer.
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Conditions; UV or fluorescent light; [dye] = 1 x 10 M in DMSO in the presence of TBAOH at 25 °C.
(d) Under 365 nm light

(c) Under white light
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Photographs of anionic V-shaped dyes (2.5 x 10" M in DMSO at 25 °C) obtained
under (c) white light and (d) black light (365 nm).
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(a) UV-Vis spectra of trans-13 before and after irradiation at 670 nm. Conditions: ¢ = 2.0 x
107 M; CH3CN; light pass length 10 mm; 25 °C; excitation wavelength, 670 nm; bandwidth,
20 nm. (b, ¢, d) Chromatograms of racemic trans-13, (S)-trans-13 (fraction 1), and (R)-trans-
13 (fraction 2). (e) Photo-isomerization of (S)-trans-13. Conditions: using a
spectrofluorometer (FP-8000; excitation wavelength, 665 nm; bandwidth, 20 nm; n-
hexane:iso-propanol = 1:1; temp. =25 °C). HPLC (COSMOSIL CHiRAL 5A, n-hexane/iso-
propanol = 50/50, flow rate = 1 mL/min, A =254 nm, tR = 8.1 min ((S)-trans-13, 25.5 min
(R)-trans-13). (f) Thermal isomerization of (S)-trans-13. Conditions: n-hexane:iso-propanol
=1:1; temp. =50 °C. HPLC (COSMOSIL CHiRAL 5A; n-hexane/iso-propanol = 1:1, 50/50,
flow rate = 1 mL/min, A =254 nm, tR = 8.1 min ((S)-trans-13), 23.4 min ((R)-trans-13).
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