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Correlation between Electronic Structures and Optical Properties in the NIR Region of Nickel
Dithiolene Complexes (USSP, the University of Tokyo, *Université d’Angers, France,
3Graduate School of Engineering, Osaka Metropolitan University) oMasatoshi Ito,! Tomoko
Fujino,! Flavia Pop,? Nicolas Zigon,? Narcis Avarvari,” Rie Makiura,® Hatsumi Mori'

Nickel dithiolene complexes Ni(4OR) (R = Me, Et, "Pr), which we have developed as
ambipolar semiconductors', have narrow energy gaps and exhibit both donor and acceptor
properties. Herein, focusing on these properties of Ni(4OR), we realized optical absorption
properties in the near-infrared (NIR) region and its modulation based on the electronic states
and molecular packing. Spectroscopic analyses showed that the absorption peak in the NIR
region of neutral complexes shifts toward longer wavelengths for radical anionic complexes
and toward shorter wavelengths for radical cationic complexes both in the solution and solid
states, revealing the effect of the electronic state on the optical properties. Furthermore, first-
principle calculations and spectroscopic analyses of various Ni(4OR) radical anion salts
revealed that enhanced Ni(4OR) intermolecular interactions allow for broader and lower
energy optical absorption.

Keywords : Metal Dithiolene Complexes; 7 -d Electron System; NIR Absorption
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1) M. Tto et al., J. Am. Chem. Soc. 2023, 145, 2127.
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Real-time Observation of Electronic State Changes During Photoexcitation and Subsequent
Processes ('Graduate School of Science and Engineering, Ehime University, *Faculty of
Science, Ehime University, *GRC, Ehime University, *E-USE, Ehime University) (OMinaho
Nakaie,' Kaito Murakami,? Toshio Naito,' 4

Photoirradiation changes structures and electronic states of materials. However, these
changes are so fast that direct observation of each process in a real-time manner is demanding.
We have recently discovered that these processes of some material are so slow that the
structural changes can be directly observed. In this study, the changes in electronic states after
photoirradiation were observed by UV-Vis-NIR absorption spectra to reveal two types of
charge transfer (CT) transition gradually changed in intensity and wavelengths. Density
functional theory calculations based on the observed structures before and after photo-
irradiation supported the interpretation of the spectral change: they demonstrated changes in
energy level of the molecular orbitals associated with the CT transitions. We conclude that the
gradual change in the electronic states is responsible for the shift in the absorption spectra.
Keywords : Direct observation, Real-time observation, UV-Vis-NIR absorption spectra, XPS,
Metal dithiolene complex
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Fig. 1. (a) Molecular formulae and (b) UV-Vis-NIR absorption
spectra. 0 h indicates the beginning of the first measurements of
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Effects of H/Na" substitution on the crystal structures, water sorption behaviors, and dielectric
properties of triazole-fused p-benzoquinone (!Graduate School of Engineering, Tohoku
University, *Institute of Multidisciplinary Research for Advanced Materials, Tohoku
University) OShiori Harada,' Shun Dekura,' ? Tetsu Sato,' 2 Tomoyuki Akutagawa':2

In recent years, the developments of new functional materials utilizing systems with both
7 -electron system and hydrogen bonding abilities. In particular, alkali-metal salts of 7 -
planar hydrogen-bonding molecules are expected to exhibit stable and reversible functionality
switching in response to water sorption. In this study, we focused on triazole-fused p-
benzoquinone, which possesses multiple mobile protons, and investigated the effects of H/Na*
substitution effects on the solid-state properties. The crystals of H,BTBQ, NaHBTBQ-2H,0,
and Na;BTBQ-4H,0 were identified. Among these, the hydrate crystals can adsorb and desorb
H>O molecules reversibly, which was confirmed by H,O sorption isotherms at 293 K. The
dielectric properties of these compounds are also discussed.
Keywords : Triazole, p-Benzoquinone, Electron Acceptor, Hydrogen-bond

. n TR LSO A ﬁ ——r NGﬁ | L [eﬁ;@}
BT r&mm BHEASER STV yarsa i -
LW, 2T, SRR OKER SR © Fig. 1 ARI%E Cxt% & LI AL

HAZ 3 FOT NV ) ERBIE TlE,

TR AEZRE D IEA A v F o T RHIRF T & .
LR, EFHIX, ARICHAERER Y 1 h %
BEATDH )7 —HER p-_u Y )
(H:BTBQ) (25 H L., £ Off bt & ikt
@Eﬁflﬁfﬁﬁﬁ%%&fﬁbf:bi B3I lﬁi%‘r 51% _
W o e, KBFRECIS, RBTB 1%
TO H/NaSERETH D NaHBTBQ ?Ocm 2 KRS FHAR (closed: WS
Na;BTBQ &k L, EAIRAEICI 1T HiEds 2. open: BisEiHfR)

K OWMEZ I L7 (Fig. 1),

TEESHN S £HALIT H,BTBQ. NaHBTBQ: 2H,O. Na,BTBQ- 4H,0 ThH 5 Z &
MBI BN o T, Ahtiim DOKEKW A SR EZ 298 K THIE L72L Z A, H:BTBQ
13K ZWZE L7 >7-—J5 T, NaHBTBQ 3 X O Na;BTBQ |3 73 (2 7k Fnimds L O
PUKFY) & 70 b Z ERS e (Fig.2), % HIL, HoO WiaE 258 O FHE G i i iE 2>

Higimd H L& & BT, FEFEICOWTHERZIT I,

[1] H. Mori et al., Chem. Commun., 2022, 58, 5668. [2] H. Abe et al., ACS Appl. Mater. Interface, 2020, 12, 37391.
[3] M. Sato et al., CrystEngComm, 2017, 19, 910.
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Modulation of magnetic interactions and dielectric properties via guest-molecule adsorption in
2D layered Cu(Il)-pyrazole-4-carboxylate MOFs ('Graduate School of Engineering, Tohoku
University, *Institute of Multidisciplinary Research for Advanced Materials, Tohoku University,
3Center for Computational Sciences, University of Tsukuba) O Sakura Tsutsumi,! Shun
Dekura,"? Tetsu Sato,'* Katsuki Kinjo,” Taku J Sato,” Yuta Hori,> Showa Kitajima,' Hitoshi
Kasai,'* Kouki Oka,'? Tomoyuki Akutagawa, '

Transition-metal complexes with proton-transferable azole moiety are expected to show
interesting functionalities based on dynamic proton and electronic functions.? In this study, we
synthesized metal complexes 1, 2, and 3 consisting of methylpyrazolecarboxylic acid
derivatives 3mPzCOOH, PzZCOOH and Cu(II) ions (Fig. 1). All the complexes are 2D layered
MOFs (Fig. 2), and 1 is reversibly transformed into 2 upon pyridine vapor sorption. All these
compounds exhibited proton conductivity under humidified conditions. DC magnetic
susceptibility measurements showed that 1 has antiferromagnetic Cu—Cu interactions whereas
2 exhibit paramagnetic behavior (Fig. 3). In conclusion, 1 shows dielectric/magnetic property
modulation upon reversible adsorption of water and pyridine. " o
Keywords : Metal Complexes; Copper(Il) lons; Magnetic — Ciomezeon: . '{‘;}—{m
Properties Adsorption Properties, Proton Conductivity 3: Cu(PzCOO),(Py), L
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1) H. Mori et al., Chem. Commun., 2022, 58, 5668—5682.

Fig. 3 Temperature-dependent
magnetic susceptibilities of 1 and 2.

© The Chemical Society of Japan - [C]C303-3am-04 -



[C]C303-3am-05 BALES B1055FES (2025)

A9/ Z M) IILDIREREE S L VFEYWMHEIZE 1T 5 HID B
A3h R

(RAERPE L'« ALK Z Johl ? « @IRKBEA SR Y) O/NB<F A - A Be ' -
Vel Bk 2 AR B0 - B GLRE . SR Fah G - KER Soid - SR)1 BT

H/D isotope effect on phase transition behavior and dielectric property of succinonitrile
(‘Graduate School of Engineering, Tohoku University, *Institute of Multidisciplinary Research
for Advanced Materials, Tohoku University, *Graduate School of Natural Science and
Technology, Kanazawa University) O Nozomi Onodera,' Shun Dekura,'? Tetsu Sato,'?
Hitoshi Kasai,'” Kouki Oka,'* Takuya Kurihara,> Motohiro Mizuno,’ Tomoyuki Akutagawal’2

Plastic crystal (P.C.) is a type of mesophase with both molecular rotational dynamics and
ordered positions of molecules, which have attracted much attention as ferroelectrics utilizing
the peculiar dynamics and flexibility. We have previously revealed that succinonitrile (SN) is
the first example which shows ferroelectric-like poralization—electric filed (P—E) hysteresis in
the P.C. phase, involving two-step polarization reversals related to its rotational and
conformational degrees of freedom. To approach the polarization reversal mechanism, we
prepared fully deuterated SN (SN-di), and investigated H/D isotope effect on the phase
transition behavior and the dielectric property of SN. Both of the real and imaginary parts of
dielectric constants of SN-ds were smaller than that of SN at lower frequency than 10° Hz,
indicating the modulation of the molecular dynamics by H/D isotopic substitution.

Keywords : Succinonitrile; Isotope effect; Molecular dynamics; Plastic crystal; Ferroelectrics
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Molecular Assembly Structure, Phase Transition Behavior, and Dielectric Property of
Chiral Tetradecylammonium Camphorsulfonate ('School of Engineering, Tohoku
University, *Graduate School of Engineering, Tohoku University, *Institute of
Multidisciplinary Research for Advanced Materials, Tohoku University) O Takumasa
Ogasawara,’ Shun Dekura,>? Tetsu Sato,>* Tomoyuki Akutagawaz’3

Liquid crystalline (L.C.) phase has recently attracted attention as functional materials such as
ferroelectrics and semiconductors utilizing the remarkable molecular dynamics.!'! On the other hand,
peculiar molecular dynamics can be realized in chiral molecular assemblies.’’) Chiral tetradecyl
ammonium camphor sulfonate (C14ACS; Fig. 1) has been reported to show a L.C. phase in homochiral
1S- and 1R-salts of S-C14ACS and R-C14ACS.! However, the effect of chirality introduction on the
structures and physical properties has not been explored. In this study, we investigated the effect of
chirality introduction on the phase transition behavior, molecular assembly structure, and physical
properties of C14ACS. Comparing the homochiral salts, an additional phase transition was observed in
the racemic salt (Fig. 2). The dielectric properties of S-, R-, and rac-C14ACS are also discussed.
Keywords : Camphor Sulfonic Acid; Alkyl Ammonium; Chirality; Liquid Crystal; Dielectric Properties
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[1]K. Sambe et al., J. Am. Chem. Soc. 2024, 146, 8557—8566.
[2] C. Sato et al., J. Am. Chem. Soc. 2024, 146, 22699-22710. [3] X. Rao et al., RSC Adv. 2014, 4, 25334-25340.
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Research on circularly polarized organic light-emitting devices based on unconventional
device structures (Graduate School of Science and Engineering, Ibaraki University, *School
of Science, Kitasato University) O Kazuyuki Asahi,! Masashi Hasegawa,” Hiroyuki
Nishikawa'

Circularly polarized organic light-emitting diodes (CP-OLEDs) have conventionally been
developed using chiral luminescent materials by replacing achiral emitters in the standard
organic light-emitting diodes (OLEDs). Recently, alternative devices employing an achiral
inorganic emitter have been reported, in which a chiral carrier transport layer was
incorporated as the chiral-induced spin selectivity (CISS) layer”. We have developed
CP-OLEDs using an achiral luminescent polymer (F8BT) as the light-emitting layer and a
chiral organic-inorganic hybrid perovskite as the chiral hole transport layer. These devices
showed weak CPEL properties originated from the emission from F8BT 2. In this study, we
will report the development and properties of CP-OLEDs integrating a chiral electron
transport layer (R,R)-/(S,S)-2-BNP (2-BNP = N,N’-bis(1-(2-naphthylethyl))perylene-3.,4,9,10-
tetracarboxylic diimide), in addition to the chiral hole transport layer.

Keywords : Circularly Polarized FElectroluminescence, Circularly Polarized Organic
Light-emitting Diode, Chiral Transport Layer, Spin Polarization, Chiral Induced Spin

Selectivity Effect
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1) (a) Science, 2021, 371, 1129.; (b) Adv. Funct. Mater., 2023, 33, 2213587.
2) 518 Iy FRIER RS, 2024, 3C14.
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Synthesis and properties of tetraphenylethylene with oligoethylene glycol amide groups

(Faculty of Science, Shinshu University, *Institute of Multidisciplinary Research of Advanced
Material, Tohoku University) OYuji Naitoh,' Tomoyuki Akutagawa,? Takashi Takeda!

Areneoligoxamide derivatives could form ferroelectric hydrogen-bonded assembly due to
inversion hydrogen-bonded amide chains in response to electric field.! Tetraphenylethylene is
known to show aggregation-induced emission. Previously, we reported TPE derivatives with
alkylamide chains and oligoethylene glycol ester groups, which showed strong aggregation
behavior and temperature-dependent fluorescence, respectively.>?

In this study, we designed and synthesized oligoethylene glycol amide-substituted TPE 1a-
¢ and investigated their molecular assembly, optical and dielectric properties. 1a showed
temperature- and frequency-dependent dielectric anomaly near the solid-liquid phase transition,
suggesting the presence of inversion of the amide chains.

Keywords : Amide, Hydrogen bond, Dielectric property, Tetraphenylethylene, Oligoethylene
glycol

T L—rA ) XY RFERITESGICE 57 2 FAERBAHOLFEN 22 R
S A EEE R L, WY EERET =y NOBEANIZLY ZEKEEEL G52 LN
AETHD !, T F T 7 ==L F L (TPE) %, BHEFERE 2T ENYE
Tdh b, Fxld TPE OFT N T TIVFNLT I RORFRWVERENEICIES S BB 3E2 7R
TZEEHOLNILTND 2, ZOETHRNEEDT=D T VX )LT I REDOIES)
PEIFHIR ST, — K, TPEDOF U A=F L 7 Y a—) L= 27 /L idEy EE
Zon L, OB ERGMEZ RT3,

AWFETIE, mWEEBMEEZ EOEEX HNLD
FUITFLLT ) a— e T I FHEEHE O Q
o4 FnF Ly Y 23— 7 2 R TPE 1h R = CONLCAH Zoon
la-c Zi%at - ARk L., TOo THEAMHE, i O O 1¢ R = CONH(C2H4)40CH;
BEE), R, SFESMEL M L7, 1a D
A ERAIE LS k‘b\f la (X [EFE—RIERFEEE R
FICBWTHEESRENEEIN. T NEOK Fig. 1 Molecular structure of 1a-¢

$ﬁi§ﬁ@]@7¥fﬁ)mﬂx STz,
1. T Takeda, T. Akutagawa, Chem. Commun. 2022, 22, 11898-11912.

2. T. Takeda et. al., Org. Biomol. Chem. 2016, 14, 8922-8926.
3. T. Takeda, S. Yamamoto, M. Mitsuishi, T. Akutagawa, J. Phys. Chem. C 2018, 122, 9593-9598.
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Thermal Transport Properties of an Organic Molecule in the Long-Lived Excited State ('CLS,
Science Tokyo, 2Sch. Mater. Chem. Tech., Science Tokyo, S4SMat, Science Tokyo, 4A]ST) ORin
Kageyama,'> Ryosuke Takehara,"** Takuma Siga,* Meguya Ryu,* Junko Morikawa,>*
Takanori Fukushima'->?

We have recently shown that hydrogen bonding between molecules provides efficient heat
transport pathways. To further explore the relationship between hydrogen bonding and heat
transport, we have investigated the thermal conduction properties of 1,4-phenylenediboronic
acid (PDBA) using its single crystals. We have also shown that arylboronic esters exhibit long-
lived phosphorescence on the order of milliseconds.! This is also true for PDBA.? Thus, thermal
conduction measurements for PDBA single crystals under light irradiation can detect changes
in thermal conduction related to the long-lived excited state. In this presentation, we will report
the thermal conduction properties of PDBA single crystals with and without light irradiation.
Keywords : Thermal Transport,; Intramolecular Vibrations, Hydrogen Bonds; Organic Single
Crystal

BT 2L, 7 U7 ZVIEe AR U kO S G & O T BRE R B ORI R O |
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(PDBA) OHifEf 255 & L, BYREREh 20 ~7, /o, LlcHkx X, 7V —R
0BT AT VNI VA= —OREMPLE R T ZE ARV L Tnwal, 2
IZFEEIC PDBA 126 4 Tidkk 52, L7223 > T, PDBA Hfssh I EH 2 BE Lo
BVRE A JE T UE, BFEMNERIEN R 59 5 B E O Z L 2B T X 5 AIEEMEAR
5D, AFEFTIL, PDBA Hf5HOBRERNE L & 612, UV IS T OBKHERNIE
2> 5 AW U 72 B 7 ek 38 o Bl ik FeitE ~ DB 5l DWW T T 5,

UV light Sensor Quartz substrate 1,4-Phenylenediboronic acid (PDBA)
ILLk |I HO IOH
1 ,B B\
| Single crystalline PDBA HO OH
Thermal wave l L
o a: W < B Bg R R
*’—'
Heater B LTI

[1]Y. Shoji, Y. Ikabata, Q. Wang, D. Nemoto, A. Sakamoto, N. Tanaka, J. Seino, H. Nakai, T.
Fukushima, J. Am. Chem. Soc. 2017, 139, 2728-2733.
[2] S. Kuno, T. Kanamori, Y. Zhao, H. Ohtani, H. Yuasa, ChemPhotoChem 2017, 1, 102—106.
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Evaluation of Molecular Framework Flexibility Using Optical Properties for Metal

Phthalocyanine Derivatives (' Graduate School of Engineering, Sanyo-Onoda City University)
(OTakekatsu Hamada,' Nobutsugu Hamamoto,' Makoto Inokuchi'
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Metal Phthalocyanines (MPc) exhibit planar or distorted geometries depending on the central
metal, influenced by the number and position of nitrogen atoms in their ligands. This study analyzed
the flexibility of MPc derivatives (MTBP and MTpyzPz) using spectroscopic methods. UV-vis
spectra showed that Q-band excitation energy increases as MTBP < MPc < MTpyzPz reflecting
ligand flexibility. IR spectra under stress further confirmed this flexibility.

Keywords : Phthalocyanine; UV-vis spectrum, IR spectrum, Stress

GET7 X0 T =2 (MPo)X., BT 5 04RO N
MDOFEFEIZ LV BEALE Y ¥ Fra y&@%iﬁ%ﬁx % Yp ﬁ ﬁ

. MPe BT TR DR (N)ETH DR 72 %Kikl “Kb {*93
(Fig. YOWPEICEIT 2 &1L H 525, NJE%FGHK o vmee MPe MTpyzPz

B BRSO LD L 5 7243 T OS2 1= B - Fig. 1 Molecular structure of MPcs.
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1) HEH, faH, EA, 00,2024 4 5 18 [l TRHEHERS (1P042)
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Fabrication of thin films of Preyssler-POM@LDHs Hybrid by vacuum filtration ('Graduate
School of Science and Technology for Innovation, Yamaguchi University, *National Institute of
Technology, Ube College, *Graduate School of Advanced Science and Engineering, Hiroshima

University) O Yuta Kawamura,' Masaru Fujibayashi,” Atsuko Suzuki,' Sadahum Nishihara i,
Ryo Tsunashima'

Preyssler-type polyoxometalate [M™ C PsW300110]*™ (M@POM) shows ferroelectric
behavior with displacement by electric field. Here thin films were prepared to controlled
molecular orientation with intercalating Tb@POM into layered double hydroxides (LDHs) and
structure and dielectric properties of the films are reported.

Keywords : polyoxometalate; layered double hydroxides; ferroelectrics
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1) S. Nishihara, et al., Angew. Chem. Int. Ed., 57,13429, (2018).
2) Y. Guo, et al., International Journal of Inorganic Materials., 3, 347-355, (2001).

© The Chemical Society of Japan - [C]C303-3am-11 -



[C]C303-3am-12 BAILES B1055FES (2025)

BEFMELZEMH - EBEAERDOFER
(RERAC T« R T 2« JURSEENF o ERC! « F& 5 2 - 1k 7R3 - ILR E!

Dielectric Response in Valence Tautomeric Dinuclear Complexes ('Okayama Univ. of Sci.,
2Okidenko Co., 3IMCE, Kyushu Univ.) oShimon Ikenaga', Takumi Chinen?, Osamu Sato’,
Kaoru Yamamoto'

Valence tautomerism (VT) complexes, noted for their magnetic properties, exhibit unique
dielectric properties closely linked to spin crossover and intramolecular electron transfer. A
class of VT dinuclear complexes forming non-centrosymmetric structures has been shown to
display pyroelectricity. Here, we report measurements of the dielectric responses of single
crystals of such dinuclear complex, using a custom-built, highly sensitive system.

Keywords : Dielectric relaxation, Valence Tautomerism,; Electronic dielectrics; Pyroelectric
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1) P. Sadhukhan et al., Nat. Commun., 2021, 12(1), 4836.
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