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Research on highly-luminous, water-soluble dyes with rapid response against
external environmental changes

I1SAGO, Hiroaki
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650-900 nm

Noble water-soluble chemical probes that emit deep-red/near-infrared light
(650-900 nm) with high brightness (the product of molar extinction constant and fluorescence quantum
yield) in response to external stimuli have been developed to engage deep-tissue molecular imaging.
This study has elucidated the following findings. Firstly, a phosphorous-phthalocyanine complex
rapidly pH-responsive that reversibly changes its fluorescence characteristics (the optical emission
looks disappeared under acidic conditions) has been synthesized. Secondly, water-soluble
phthalocyanine complexes of silver in a high oxidation state (+2) emit intense red fluorescence upon
rapid and quantitative reaction with biothiols such as cysteine and glutathione.



(WU 006-0C9) ¥ B

F~
pH
- v
ea o)
photodynamic Gy
diagnosis; PDD
PDD 1.PDD
1 Wavelength (A__. nm)
2-4) 2 VS. 1
1000000 T vivo Imaging ::'/:(7
2 gmm |bsoxption , emission g
PDD < a0y 15,\(1%
fluorescein 2 17 18 H g
% 000 ‘ %
2 0 100% g
3 é ) N
5-7) "wo 500 00 200 800 00 1000
Wavelength (nm)
3 5 Pc 8)
5-7)
650-900 nm,;
37) cyanine
2 27,28 fluorescein
e> 105
Pc 1 3
8
Pc
9) Pc
10)
2 Pc 29
fluorophore
ﬁ‘E "’_) &=1.02x10° M ‘e 7
PC ‘TU i cn“n.rplc ‘-‘10" MZ‘
mi I : 613 Sb
Pc Zt 613/ 2
4
5 0 e ; e
8) 15 Pc 400 600 800
A/ nm
0 11)
5

8)

1) Lavis and Raines, ACS Chem. Biol., 3 (2008) 142, 2) Kostenich Lung Cancer, 50 (2005),
319, 3) Vahrmeijer , Nature Rev. Clin. Oncol., 10 (2013) 507, 4) Gioux Mol. Imaging, 9
(2010) 237, 5) H. Kobayashi , Chem. Rev,, 110 (2010)2620, 6) V. J. Pansare , Chem. Mater.,
24 (2012)812, 7) R. Bonnett, Chem. Soc. Rev. 24 (1995) 19, 8) J. Inorg. Biochem., 117
(2012) 111, 9) Dumoulin , Coord. Chem. Rev., 254 (2010) 2792, 10) Howe J. Phys. Chem.
A, 101 (1997) 3213, 11) J. Porphyrins Phthalocyanines, 117 (2013) 763.



650-900 Nnm

€ D
Pc
Pc i
PC z/N” :§ pyridine, 60 ¢ o0 \’ / }‘4{
SR F - e
R/\’ \\(\ R"”\?/;-
6.
L R

Pc 12) f;ﬁ )N:f)}j Dry @ reflux, 5h /(‘/T\\ i\"{}ﬁ\
Pc 6 3. oA ST

Inorg. Biochem., 180 (2018) 222-229 R=—~_) ®

19 Pc 7

2 .

Pc
11)
8
Meerwine
14-18)
€
()
12) Dyes Pigment, 88 (2011) 187, 13) T. T. Tasso Dalton Trans., 43 (2014) 5886,
14) Bull. Chem. Soc. Jpn, 67 (1994) 383, 15) Chem. Commun., (2003)1864, 16)

Chem. Lett., 33 (2004) 862, 17) , Inorg. Chem., 51 (2012) 8447, 18) "

Optical spectra of Phthalocyanines and Related Compounds”, Ch.3, Springer, Tokyo (2015).



pH

+Il 'uﬂ +
Pc turn-on/turn-off JT‘ o )
Pc 8
e /105 Micmix @
1.4x0.33
0.8x0.08 2.6x0.46
9 9.
Pc
1 T T
Pc turn-on i
é
) G0, o700 g0 Yoo '/GGOM um'“%o\ ==R00
Inorg. Chem., 60 (2021) 6739-6745 Esiac i S
—_—
[AgPc] =9.79 X 107 M
[PEG50] =7.67 X 10°M
2- 10. Pc
MESNA 3-
-1, 2- -SH
10 Pc
Pc Pc
J. Inorg. Biochem. 219 (2021) 111427; doi.org/10.1016/j.jinorgbio.2021.111427
Pc
Pc

Pc



6 6 0 1

Ghosh Avijit Yoshida Manabu Suemori Kouji Isago Hiroaki Kobayashi Nagao Mizutani 10

Yasuhisa Kurashige Yuki Kawamura lzuru Nirei Masami Yamamuro Osamu Takaya Tomohisa lIwata

Koichi Saeki Akinori Nagura Kazuhiko Ishihara Shinsuke Nakanishi Takashi

Soft chromophore featured liquid porphyrins and their utilization toward liquid electret 2019

applications

Nature Communications 1-9
DOl

10.1038/s41467-019-12249-8

Isago Hiroaki Fujita Harumi Sugimori Tamotsu 180

Amphoteric phosphorous(V)-phthalocyanines as proton-driven switchable fluorescers toward deep- 2018

tissue bio-imaging

Journal of Inorganic Biochemistry 222 229
DOl

10.1016/j .jinorgbio.2017.12.014

Isago Hiroaki Fujita Harumi 22

Solvent effects on molecular aggregation of highly water-soluble phthalocyanines 2018

Journal of Porphyrins and Phthalocyanines 102 111
DOl

10.1142/51088424618500141

Sugaya Tomoaki Fujihara Takashi Naka Takashi Furubayashi Takao Matsushita Akiyuki Isago 24

Hiroaki Nagasawa Akira

Observation of the First Spin Crossover in an Iron(l1l1) Complex with an S6 Coordination 2018

Environment: Tris[bis(N,N-diethylamino)carbeniumdithiocarboxylato]iron(1l) Hexafluorophosphate

Chemistry A European Journal

17955 17963

DOl
10.1002/chem.201803330




Isago Hiroaki Fujita Harumi Nakai Suzuko Sugimori Tamotsu 219

Spectral investigation of phthalocyanine complexes of high-valence silver and their aggregates 2021
Journal of Inorganic Biochemistry 111427 111427
DOl

10.1016/j . jinorgbio.2021.111427

Isago Hiroaki Fujita Harumi Nakai Suzuko Sugimori Tamotsu 60

Syntheses of Water-Soluble Silver(l1)-Phthalocyanines toward Optical Sensing for Thiol 2021

Detection

Inorganic Chemistry 6739 6745
DOl

10.1021/acs. inorgchem.1c00567

11 1 4

Hiroaki lIsago, Harumi Fujita, Tamotsu Sugimori

Syntheses and spectral investigation of water-soluble silver(ll)-phthalocyanine complexes

100

2020

Hiroaki lIsago, Harumi Fujita, Suzuko Nakai, and Tamotsu Sugimori

Syntheses and Spectral Investigation of Phthalocyanine Complexes of Silver in Higher Oxidation States

69

2019




Hiroaki lIsago, Harumi Fujita, Suzuko Nakai, and Tamotsu Sugimori

Spectral Investigation of Phthalocyanine Complexes of High-Valence Silver and their Aggregates

CEMS International Symposium on Supramolecular Chemistry and Functional Materials

2019

H. Isago, H. Fujita, T. Sugimori

Study on syntheses of silver(ll)-phthalocyanines and effects of molecular aggregation on their spectral properties

2018

2019

2019




Hiroaki lIsago, Harumi Fujita, Tamotsu Sugimori

Phosphorous-Phthalocyanines as Amphoteric Phosphors

6th Georgian Bay International Conference on Bioinorganic Chemistry

2017

2017

Study on Syntheses of Silver(l1)-Phthalocyanines and Effects of Molecular Aggregation on their Spectral Properties

2018

Hiroaki lIsago, Harumi Fujita, Tamotsu Sugimori

Water-soluble Silver(ll)-Phthalocyanines toward Fluorescence Sensing of Biothiols

70

2020




Hiroaki lIsago, Harumi Fujita, Suzuko Nakai, Tamotsu Sugimori

Water-soluble Silver(ll)-Phthalocyanines toward Fluorescence Sensing of Biothiols. Part 2

101

2021

2020 12 Pacifichem COVID-19




