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Development of imaging probes emitting radiation and fluorescence in a single
molecule unit
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In this study, the synthesis of pH-responsive luminescent complexes to
obtain fundamental knowledge on the construction of complex emitting radiation and luminescence in a
metal complex unit.In addition, the biotoxicity of hexanuclear rhenium cluster complexes with high
X-ray absorption capacity was investigated for the construction of complexes that can form excited
triplet states upon excitation, the energy transfer from the excited triplet state to oxygen
molecules. Furthermore, the ligand that can effectively chelate to a metal ion with a large ionic
radius has been studied.

RI



pH
3
@ ()
(2) 4-(pyridinetriazole)-L-phenylalanine (ptph)
A3) 18
) V)

NGw-h4CN n—l Nc..,.,gLA)Nj» NG ELACN_]Z.
NG | N~ NeT TN NeT | NN
(V) [ReN(CN)(H-N2py)]" (1-H, H-N2py = 2:(3- BJ 'jo 8‘)
\_/ 4 \ 7

pyrazolyl)pyridine) [ReN(CN)s(L)]? (2-a, L = 2-[1,2,3]-triazol-4-

yl-pyridineanion) (N3py’) 3-a, L = 2-(tetrazol-5-yl)-pyridineanion ~ '™* 1-H-b I
(N4py")) NGw-haCN N_] T NCwmAhCN j T il N_]
X N \‘N wi o NCT l SN ) Nc'\“N’ h
1-H H-N2py \_/ \_/
pyrazolyl (pyrz)  pyridyl (py) e = a
94% N
2a  3a T
1-H H-N2py py pyrz ;_a/
2 (1—H-a, 1-H-b) 1 ﬁ%ﬂ*@*ﬁiﬁ
2-a 3a
N3py- N4py triazolyl (trz) tetrazzolyl (tetrz) py
1-H 18-
diazabicyclo[5.4.0]undec-7-one (DBU) NaOH [ReN(CN)3(N2py)]?
(1-8) 1-H 2
l-a Py a
2-a DMSO p- (TsOH)
[ReN(CN)s(H-N3py)]" (2-H) 2-H 1-H

2 (2-H-a, 2-H-b) 3a DMSO TSOH



DMSO SMLCT

/

(2) 4-(pyridinetriazole)-L-phenylalanine (ptph)

tepy
BusN)s[Re-tepy1]}
Ester (n-BusN)s[Re-tepyl] Cu(l)
Na' Nas[ResSeCls(ptph)] { Nas[Re-ptph1]}

N-Boc-4-azido-L-phenylalanine Methyl Ester
1726 cm?*  ptph  C=0

DMSO

(n-BuaN)3[ResSeCls(tepy)] { (n-
N-Boc-4-azido-L-phenylalanine Methyl

NasRe-ptphl] IR

2115 cm?t
Nag[Re-ptphl] 550 ~ 1000 nm -

Nas[Re-ptphl]

cluster-core centered

Nas[Re-ptphl]
NajRe-ptphl] LAT1
30
[ResSsClg]* < Naz[Re-ptphi]

5~10%
Nas[Re-ptphl]

©) 18

-18- -6
-18-
L1
La(lll) LalLl Lal2 Ba(ll)
10 La(lll)
Ba(ll)
1 BalL 2
NMR

10 Bal 2
Ba**

La(lll) Ba(ll)

La(lll)
La(lll)

Ba(ll)

Ba(ll)

BaLl Bal?2

Re d

[ResSeCle)*

[ResSsCle]*  Nag[Re-ptphl]

(LD)

((HoL2)?)
L2
La(lll) Lall,Lal2
11
BaLl  LalLl
10
NMR




3 3 0 1

Yoshimura Takashi Nishizawa Hayato Nagata Kojiro Ito Akitaka Sakuda Eri Ishizaka Shoji 7
Kitamura Noboru Shinohara Atsushi
Tuning the Ground- and Excited-State Redox Potentials of Octahedral Hexanuclear Rhenium(111) 2022

Complexes by the Combination of Terminal Halide and N-Heteroaromatic Ligands

ACS Omega

26965 26982

DOl
10.1021/acsomega.2c03834

Kazuaki Baba, Kojiro Nagata, Tatsuo Yajima, Takashi Yoshimura 95

Synthesis, Structures, and Equilibrium Reactions of La(lll) and Ba(ll) Complexes with Pyridine 2022

Phosphonate Pendant Arms on a Diaza-18-crown-6 Ether

Bulletin of the Chemical Society of Japan 466-475
DOl

10.1246/bcsj .20210414

Miyamoto Sodai Nagata Kojiro Yoshimura Takashi 62

Luminescence Color and Intensity Changes of Nitridorhenium(V) Complexes Induced by 2023

Protonation/Deprotonation on the Bidentate Azolylpyridine Ligands

Inorganic Chemistry

17641 17653

DOl
10.1021/acs. inorgchem.3c02149

7 0 0

Takashi Yoshimura, Motohiro Nakano, Kojiro Nagata

Synthesis and Properties of Pyrazine or 4,4"-bipyridine Bridged Octahedral Hexanuclear Rhenium Cluster Dimer

72

2022




Kojiro Nagata, Yota Ishida, Tatsuo Yajima, Takashi Yoshimura

Stability of a Series of the Rare-earth Complexes with Nonadentate Ligands Having Three Picolinic Acid Arms

72
2022
() /
72
2022
La(111) Ba(ll)
71
2021
71

2021




')

73

2023

12

73

2023

(Kaneda Kazuko)

(00533209) (14401)
(Nagata Kojiro)
(10806871) (14401)







