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Fig. 1. Design concept of luminophore with aggregation -induced emission enhancement
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Scheme 1. Synthetic route of ABPX. ABPX01: R' = -C,Hs, ABPX02: R' = -C;H,, ABPX03: R' = -C,H,, ABPX04: R' =

—C6H13. (a) CH3SO3H, 950C, 2hrs.

(c) ABPX01%

Fig. 2. Structure of ABPX01. ABPXO1 is expected to exist in solution in an ionic form, namely, (a) cationic (colored) form

ABPX01", (b) a neutral lactonoid (colorless) form ABPX01°, and (c) zwitterionic (colored) form ABPXO01*. The cationic

form ABPX01" as the resonance formation is appropriate for the evaluation of AIEE. Therefore, trifluoroacetic acid (TFA)

was added to ensure protonation and prevent pseudobase formation.
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Fig. 3. Effect of protolytic reaction on absorption spectra of
ABPXO01 in TFA/THF solutions. TFA: trifluoroacetic acid,
TEA: triethylamine. Inset: photograph of the solutions
under room light. In strong acid solution, the absorbance
spectra having two peaks at 490 nm and 540 nm should be
attributable to the cationic species ABPX01". In THF and
alkaline solutions, the spectra had no peaks that were

attributable to the neutral lactonoid species ABPX01°.
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Fig. 4. (a) Emission spectra at
various concentration of ABPXO01,
(b) photographs of ABPX solution
365 irradiation.

under nm

Emission spectra at various
concentration of (¢) Rhodamine B
and (d) Rhodamine 6G. ABPX01"
enhanced the emission intensity
while rhodamine B and rhodamine
6G were quenched as the
concentration was increased. TFA:

trifluoroacetic acid.

Fig. 5. (a) Emission spectra of 500
uM of ABPXO01" in water/THF
mixtures by surface photometric
method. (b) Photograph of the
solutions, top: under 365 nm
irradiation, bottom: under room
light. (c) Absorption spectra of 5
uM of ABPXO01"
mixtures. (d) Level-off tails in 0%,
30%, 90%  water/THF
Mie

in water-THF

and

mixtures owing to the

scattering effect. Emission and
absorption spectra of ABPX01"
were measured immediately after

preparation, respectively.
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Fig 6. (a) Effects of composition of glycerol-methanol mixture on emission intensity of ABPXO01. In the mixtures with

glycerol fractions > 80%, the emission intensity rapidly increased due to the viscosity effect (viscochromism). (b) Effects of

temperature on emission intensity of ABPX01 in methanol. When a methanol solution of ABPX01 was cooled, its emission

intensity was increased due to thermochromism. The above results suggested that RIR caused AIEE. 1.0% TFA was added to

ensure protonation and prevent pseudobase formation during measurement.
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Scheme 2. Syntheses of ABPX05 and ABPX06
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Fig. 7. Emission spectra of ABPX01, ABPX05 and ABPX06 in 1% TFA/CHCI; mixtures
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Scheme 3. Syntheses of ABPX 21, ABPX22, and ABPX23
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Fig. 8. Emission spectra of ABPXO01 by (a) conventional photometric method and (b) surface photometric method. Shown

below are the respective equipment configurations. The emission spectra by the conventional photometric method showed

random shifts of the maximum wavelengths, which were caused by the internal filter effect when measurement of ABPX01"

was conducted at a high concentration. The problem was solved by using the surface photometric method. The sample holder

was set at an angle of 30° with respect to the excitation light. However, attention should be paid to the linearity of the

emission intensity against the concentration for the accurate evaluation of high-concentration sample solutions, such as AIEE

molecules. In addition, the relative quantum yields of ABPX in solution could not be determined because of the lack of a

standard compound. We are now developing an apparatus for the measurement of the absolute fluorescence quantum yields

of high-concentration solutions.
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Dye-Concentrated Organically Modified Silica Nanoparticles as Fluorescent

Magunesium Probe and Its Application of Fluorescent Imaging for Bittern

Shuichi Enomoto, Shinichiro Kamino

Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, Okayama University

Summary

While metal ions in nigari (bittern) have caught our attention as health has become an important issue to
many peoples’ lives, there are little analytical methods to grasp time-dependently the metabolism of metal ions in
vivo. Organic fluorescent dyes have recently employed as fluorescent probes for molecular imaging. However,
organic dyes-based fluorescent probes exhibit a strong tendency to form aggregates when accumulated on a target
molecule, which cause emission quenching. The phenomenon causes serious disadvantages such as narrowing
the measurement range and lowering the light permeability to body for their fluorescent imaging. In particular, it is
very difficult to detect accurately metal ions derived from nigari in vivo because great amounts of metal ions are
contained in nigari. Therefore, the development of new fluorescent dyes is required to improve the drawback of
these problems. While the recent study entirely devotes to prevent aggregation-caused quenching (ACQ), we
focus on the development of a fluorescent dye with aggregation-induced emission enhancement (AIEE) which
enables to solve these problems. Here, we report for the first time the design, syntheses, and characteristics of
new class of AIEE-active rhodamine dyes. As for the design of AIEE-active rhodamine dyes, the m-conjugation
of luminophore moiety is further extended compared with that of conventional rhodamine dyes. The elongated
luminophore moiety in the monomeric state is greatly distorted resulting in no emission. In the aggregated states,
the luminophore moiety is partial-planarized and intra-rigidified resulting in emission enhancement. To challenge
this concept, we have found a synthetic route for new class of rhodamine dyes: aminobenzopyro-xanthene
derivatives (ABPX). ABPX was synthesized from the condensation of benzophenone derivative with resorcinol.
Then the emission spectra of ABPX dissolved in various solvents were measured. The emission intensity
increased as ABPX concentration increased, and the behavior was directly opposite to the ACQ of common
rhodamine dyes. These results showed that ABPX exhibited AIEE behavior, and the aggregation functional
photoswitching character was useful to control an on/off emission system. ABPX have wide range linearity of
emission intensity against the concentration. ABPX showed the long-fluorescent wavelength region from far-red
to near-infrared. These photocharacterics benefit for the in vivo monitoring of target molecules. In addition,
three ABPX derivatives possessing the metal coordination ability were newly prepared. The photocharacteristics
of coordination between ABPX derivatives and metal ions are examined. We expect that ABPX series might be

serve as a fluorescent imaging probe for elucidation of biological metabolism of metals ion in nigari.
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