©
2021 2023

ESIPT

Fluogescence detection of hydrogen-bonding strength using ESIPT-type fluorescent
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Hydrogen bonds are the only chemical bonds with polarity and directional
character, and are important bonds that play an important role in the formation of three-dimensional
structures in organic compounds, especially in large molecules such as proteins and polymers. In
this study, we developed the basic methodology for hydrogen bonding strength analysis using the
fluorescent molecule 2-(2"-hydroxyphenyl)benzimidazole (HBI). Furthermore, neutron reflectometry
(which is a promising method for nanostructure analysis at the material surface and interface) and
fluorescence analysis are combined in a method we have developed for simultaneous analysis. We
demonstrated the simultaneous analysis of hydrogen bonding strength and thin layer structure of thin
film samples using the simultaneous measurement method.

HBI



2-(2-hydroxyphenyl)benzimidazole HBI

HBI Hansen Solubility Parameter
HSP OH MPao5s
IH NMR X
HBI
HBI
HSP  &n HBI R=0.97 HBI
HBI
HBI O-H...N
phenol benzimidazole
HBI  oo*

HBI
HBI

BRI KD F) EDEEE AR DB

( /:o\\
Qo ‘b‘o
BEREE Tor B AE G
1. HBI
HBI
HBI
HBI K. Akutsu

et al., Talanta, 146, 575 (2016)
HBI

HBI



1)

HBI

HSP OH Charles M. Hansen: Hansen
Solubility Parameters: A user's Handbook (CPC Press, New Yoak, 2007) 2nd ed. HBI
HBI
HBI
2) HBI
HBI
HBI
HBI
HBI
3)
HBI
4) -
- J-PARC MLF
/
4 HBI
4
1) HBI
HBI 2
KR vs HSP oy FhiEK & vs HSP d,,
40 — 40 —
30 Ethylene glycol 30 Ethylene glycol
‘OI 20 — Methanol — © Z ‘C:’E 20 — Methanol —~ © o ’
Ethanol — Ethanol — o
10 — 1-Butanol /0 \OE<® 10 1-Butanol /Z £ )
1-Octanol 1-Octanol
0 \ \ \ T T ] 0= I T \ T T 1
435 440 445 450 455 460 465 324 326 328 330 332 334 336
Wavelength (nm) Wavelength (nm)
2. HBI HSP 6u
HSP 61
HSP 61
R-OH
HBI 100 5000 1
HBI HSP OH
HBI
HBI HBI OH
2) HBI
HBI Phenol Benzimidazole
Phenol 3 HBI
OH HBI tert-butyl HBI



HBI
HBI
OH

3)

95%
HBI
HBI

fitting

15.4 MPao5

1) 4)

HBI /@% S Y LI
S o &

e EFHmE
OH  ee——
Bk Bk
3 HBI
HBI
HBI P
/ OH N D
HBI D
D
D D
D
HBI 4, HBI
m"-ma
g 10° 4
o Bk
&SRR
001 210 QL(A*)
5. /
HBI
1.5
/ HBI
1.6 HSP 6n
HSP &u 24.0 MPabos5
HBI HSP 61



2 2 0 2

Kazuhiro Akutsu-Suyama, Norifumi L Yamada, Yuki Ueda, Ryuhei Motokawa, Hirokazu Narita 12

New Design of a Sample Cell for Neutron Reflectometry in Liquid-Liquid Systems and Its 2022

Application for Studying Structures at Air-Liquid and Liquid-Liquid Interfaces

Applied Sciences 1215
DOl

10.3390/app12031215

Kazuhiro Akutsu-Suyama, Misaki Ueda, Mitsuhiro Shibayama, Kosuke Ishii, Naoya Nishi 286

Effective Synthesis of Deuterated n-Octylamine and Its Analogues 2023

EPJ Web of Conferences 1004

DOl
10.1051/epjconf/202328601004

Kazuhiro Akutsu

Current status of deuteration technologies in CROSS laboratory

J-PARC Workshop 2022, Deuterium Science Entering a New Phase

2023

Kazuhiro Akutsu, Misaki Ueda, and Mitsuhiro Shibayama

Recent highlights and perspectives on chemical deuteration activities in CROSS

European Conference on Neutron Scattering 2023

2023




Kazuhiro Akutsu

Recent Activity_Chemical Deuteration

DEUNET Virtual meeting

2021

Development of Sample Deuteration and Analysis Systems

2021

2022

Kazuhiro Akutsu, Misaki Ueda, and Mitsuhiro Shibayama

Current status and issues of chemical deuteration method development

23

2023

2023

2024




(Mori Seiji)

(50332549) (12101)
(Motokawa Ryuhet)
(50414579) (82110)




