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In this review, I report highly emissive pyrene-based fluorophores and highly sensitive fluorescent sensors using py-
rene emission switching. Alkynylpyrene derivatives show fruitful photophysical properties, as compared with pyrene it-
self: longer absorption and emission wavelengths and high fluorescence quantum yields in the presence of O,. Alkynyl-
pyrene-based fluorescent probes allow the highly sensitive detection of biomolecules such as proteins. Additionally, a
rotaxane-based fluorophore, consisting of an alkynylpyrene derivative and two cyclodextrins, is highly stable upon ir-
radiation with a UV /vis illuminator. On the other hand, I and my colleagues have developed a variety of fluorescent sen-
sors using pyrene emission switching. One of them is DNA probes in which two pyrenes are connected both at 3" and 5
ends of a single-stranded oligonucleotide. Emission switching occurs from excimer to monomer when the probes hybri-
dized with target DNAs. The DNA probes met antibody structures to produce the following fluorescent sensors. The sen-
sors consist of three functional regions, crown ether (or cyclodextrin) , DNA, and pyrene as guest-binding, dimerizing,
and sensing sites, respectively. These sensors can detect potassium cation, porphyrin, unsaturated fatty acid by pyrene

monomer-excimer switching.
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Fig. 1. Alkynylpyrenes

(a) Chemical structures and photophysical properties of pyrene 1 and alkynylpyrenes 2—6; “all data were obtained in EtOH, “the values in parentheses were ob-
tained in the presence of O,. (b) Fluorescence spectra of 7 and 8 before and after the labeling reaction with L-cysteine in 0.07 m phosphate buffer solutions and the &
values of 7 and 8 before and after the labeling reactions. (c) SDS-PAGE photographs of BSA and its adducts. Photographs (A) and (B) were visualized by
Coomassie blue staining and by irradiation with a UV /vis illuminator, respectively; lane 1: molecular weight markers, lane 2: BSA, lane 3: BSA labeled with 8, lane

4: BSA labeled with 7.
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Fig. 2. A Rotaxane-based Fluorophore Consisting of an
Alkynylpyrene and Two Cyclodextrins as Rod and Ring
Moieties, Respectively
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Fig. 3. Schematic Representation of DNA Probes Using Py-
rene Excimer-monomer Switching
In the absence of target DNAs, the stem-close-shaped probes
predominantly emit the excimer fluorescence. Upon hybridization with target
DNAs, the probes undergo the dynamic conformational change to emit the
monomer fluorescence.
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Fig. 4. DNA Duplex-based Fluorescent Sensors

(a) The structural motif of antibodies and the molecular design for
duplex-based, fluorescent sensors working in water. (b) Chemiacal struc-
tures of the guest-binding moieties and their corresponding guest molecules.
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