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An extended pyrazinacenes consisting of 7 rectilinearly fused pyrazine units

appended with hydrophilic triethylene glycol groups was synthesised. The synthesis of the compound
and its purification was optimized. The compound was used in cellular imaging studies in the
near-infrared region. Interestingly, this new fluorescent dye can distinguish DNA and RNA cellular
structures by simply changing excitation and observation wavelengths.

Redox-active pyrazinacenes consisting of four or five fused pyrazine rings appended with
electron-donating triphenylamine groups were synthesized. These compounds exhibit redox-coupled
fluorescence switching between visible and near infrared or shortwave infrared regions. We are now
developing related compounds as new types of probes for biological and cellular redox states.
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Scheme 1: Examples of NIR fluorescent compounds synthesized through this project
(a) water-soluble extended pyrazinacene consisting of 7 fused pyrazine rings, 1;
(b)extended pyrazinacene with 8 fused pyrazine vrings, 2; (c) and (d)
triphenylamine-appended pyrazinacenes with a D-A-D type electronic arrangement, 3
and 4.
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Figure 1: Fluorescence spectra of compounds 3 and 4 in CCl, in their oxidized and

reduced states showing large redox-coupled fluorescence switching.
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