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Physical Properties and Redox Chemistry of Copper Hexahydroxytriptycene MOFs

OQi Chen', Zhongyue Zhang?, Kunio Awaga' (1. Nagoya University, Graduate School of Science,
2. Kumamoto University, International Research Organization for Advanced Science and
Technology)
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Crystal Structures and Conducting Properties of Molecular Conductors Composed of an
Unsymmetrical Palladium(II)-Dithiolene Complex Containing a TTF Skeleton

(*Graduate School of Science, University of Hyogo, Research Institute for Electronic Science,
Hokkaido University) O Satomi Mochizuki,! Kiyonori Takahashi,”> Takayoshi Nakamura,’
Tomohiro Agou,' Kazuya Kubo'

Unsymmetrical metal-dithiolene complexes are expected to be utilized for components of
various functional materials such as molecular conductors.!? In this study, we focused on an
unsymmetrical palladium(II) complex containing a tetrathiafulvalene (TTF) moiety
[(bpy)Pd(CsH4Ss)] (1) as a new donor component. Six crystals [1](anion), (anion = BF4~, ClOy",
GaCly, PFg, AsFs, TaFs, 0 < n < 2) were obtained by electrochemical crystallization of 1.
Isolated dimers of 1 surrounded by the anions were observed in [1](GaCls), crystals (Fig. 1).
The donors formed one-dimensional columnar structures with a head-to-head arrangement in
the radical cation crystals [1](anion) (anion = BF4, ClOs4, PFs, AsFs), which were an
isostructural for crystals of the platinum(II) derivative complex.! The columnar arrangements
of 1 were also observed in the TaFs crystals which were non-stoichiometric materials with a
donor-anion ratio of 1:0.37. Temperature dependance of electrical resistivities of the crystals
measured by a standard two-probe method exhibited semiconducting behaviors.

Keywords : Molecular conductor; Unsymmetrical complex, Palladium(Il) complex, Dithiolene
ligand; Conducting property
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1) K. Kubo et al., Inorg. Chim. Acta 2002, 336, 120. 2) K. Kubo et al., Inorg. Chem. 2008, 47, 5495.
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Theoretical studies on electronic and spin properties in trinuclear Mn complex of single
molecular magnets (' Center for Computational Science, RIKEN, *Graduate School of Science,
Osaka University, *University of Tsukuba) OTakashi Kawakami,"? Mizuki Otsuka,” Koichi

Miyagawa,” Yuta Suzuki,” Shusuke Yamanaka,” Mitsutaka Okumura,” Takahito Nakajima,'
Kizashi Yamaguchi'~

Oxygen-evolving complex (OEC) of PSII consists of four manganese ions and one calcium
ion linked by oxo (or hydroxo) bridges, i.e. Ca Mn4Os, and shows complicated interaction
change during five oxidation states (So, Si, Sz, S3, and S4) in Kok cycle as water-splitting
reaction. In series of our studies, such electronic properties have been investigated by high
accuracy MO (molecular orbital) methods. Recently, Agapie and his co-workers reported
tetranuclear heterometallic M Mn;O4 cubane species as one of model complex of OEC cluster."
Though Y(III) ion as well as Ca(Il) ion in OEC have no magnetic spins, Dy(III) as lanthanoid
elements possess 4f electrons and can contribute 3d-4f electron coupling. In Agapie's reports,
Dy Mn(IV);04 complex displays single molecule magnet (SMM) properties, while the one
electron reduced species (Dy Mn(IV)Mn(II1)O4) does not, despite the presence of a Mn(III)
center with higher spin and single-ion anisotropy. In this study, we carried out UB3LYP method
and post-HF/beyond-DFT methods to overcome limitation of hybrid-DFT methods.
Keywords : trinuclear Mn complex; single molecular magnets
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1) Effect of the Mn oxidation state in single-molecular-magnet properties: Mn' vs Mn'" in biologically

inspired DyMn3O4 cubanes, P.-H. Lin, E. Y. Tsui, F. Habib, M. Murugesu, T. Agapie, Inorg. Chem. 2016,
55, 6095.
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Correlations between Intermolecular Interactions and FET Characteristics in Both Carriers of
d/n-conjugated Ambipolar Semiconductors ({ISSP, the University of Tokyo, >AIST, *Dept. of
Chemistry, Faculty of Science, Tokyo University of Science) O Masatoshi Ito,! Tomoko
Fujino,' Toshiki Higashino,> Mafumi Hishida,’ Hatsumi Mori'

We have developed air-stable ambipolar semiconductors based on nickel bis(dithiolene)
complexes. They have a herringbone-like stacking form with a two-dimensional electronic
structure both in single crystals and crystalline thin films, ensuring multiple carrier conduction
paths. However, interactions between frontier orbitals of neighboring molecules are not
completely isotropic, and the direction in which carriers tend to conduct depends on the carrier
type (hole or electron). Herein, we experimentally observed the in-plane angular dependence
of hole and electron mobilities in FETs with crystalline thin films. The tendency was consistent
with the predictions by theoretical calculations based on crystallographic orientation.
Keywords : Ambipolar Semiconductor; Metal Dithiolene Complex; Crystalline Thin Film;
Field-effect Transistor (FET)
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1) M. Ito et al. J. Am. Chem. Soc. 145, 2127 (2023).
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Electronic and steric effects of halogen substituents on spin crossover iron(Ill) complexes
(‘Graduate School of Science, Kobe University, *Research Facility Center for Science and
Technology, Kobe University, *Molecular Photoscience Research Center, Kobe University)
OMiai Hirota!, Takahiro Sakurai?, Hitoshi Ohta®, Kazuyuki Takahashi*

Recently we reported that the homoleptic Fe(Il) complex of 2,2'-azobisphenolate ligands is a
rare anionic spin crossover (SCO) complex. In this study, we prepared a series of complexes
with halogen substituents on the ligands and compared their magnetic and structural properties
to study the electron-withdrawing groups effect on their SCO behaviors. The magnetic
susceptibility showed a gradual transition in 1-F, while the SCO behavior changed from an
abrupt transition to a gradual transition in 1-Cl. 1-Br was in the high spin state in the
temperature range studied. These differences in magnetic behavior will be discussed by
comparing their crystal structures.

Keywords : spin crossover, iron(Ill) complex, substituent effect
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1
K mol
MW s

3

ol fcm

© The Chemical Society of Japan -A1441-3pm-04 -



A1441-3pm-05 BALEES H104ESES (2024)

FF—E7 5275 —ORERRI-ES < TERBREHKD
=IGE1{t

CRORMMERRE !, BOHTREIR 2,y 74 °, BROF CEMS®, (BK) U 2 °, [l LIBR KB
O, ZHITRLT) OFFERE '« Slze " - NP - 2 - HEER ' - A
JA 2 - FRERHT 2 - RACHE 2 o PR - E R —BE - RERRIT - AR 2 - R
AR - IR - @R T - AR

Orbital hybridization of donor and acceptor to enhance conductivity of mixed-stack complexes
("ISSP, The Univ. of Tokyo, *Department of Advanced Materials Science, The Univ. of Tokyo,
3IMS, *CEMS, RIKEN, °Rigaku Corp., *Faculty of Science, Okayama Univ. of Science,
"Department of Physical Science and Engineering, Nagoya Institute of Technology)
OTomoko Fujino," Ryohei Kameyama,' Kota Onozuka,' Kazuki Matsuo,' Shun Dekura,’
Tatsuya Miyamoto,” Zijing Guo,” Hiroshi Okamoto,” Toshikazu Nakamura,’ Kazuyoshi

Yoshimi," Shunsuke Kitou,” Taka-hisa Arima,>* Hiroyasu Sato,” Kaoru Yamamoto,® Akira
Takahashi,” Hatsumi Mori'

Mixed-stack complexes, which comprise alternating layers of donors and acceptors, are
organic conductors with typically poor electrical conductivity because they are either in a
neutral or highly ionic state. In this study, mixed-stack complexes that uniquely exist at the
neutral—ionic boundary were synthesized by combining donors and acceptors with similar
energy levels and orbital symmetry between the donor's HOMO and the acceptor's LUMO. The
orbitals were highly hybridized, endowing them with the highest room-temperature
conductivity for single-crystal 1D complexes under ambient pressures. The unique electronic
structures at the boundary exhibited structural perturbations between their electron-itinerant
and localized states. Keywords : Charge transfer complex; Molecular crystal; Electrical
conductivity, Oligothiophene
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[1] Kameyama, R. et al. Chem. Eur. J. 2021, 27, 6696—6700; OREE L T E ot S

Kameyama, R. et al. Phys. Chem. Chem. Phys., 2022, 24,
9130-9134; Kameyama, R. et al. J. Mater. Chem. C, 2022, 10, 7543-7551; Onozuka, K. et al. J. Am.
Chem. Soc., 2023, 145, 15152—-15161; Fujino, T. et al. Faraday Discuss. in press.
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Molecular Perovskite Solid Solution (H.dabco,H,hmta)(NH4)(BF4); Synthesized by
Mechanochemical Method (‘Graduate School of Sciences and Technology for
Innovation, Yamaguchi University, ‘Graduate School of Advanced Science and
Engineering, Hiroshima University) O Jumpei Moriguchi,! Atsuko Masuya-Suzuki,! Nao
Tsunoji,? Masahiro Sadakane,? Ryo Tsunashima'

We applied mechanochemical method to prepare solid solution of molecular perovskite
(Hzdabco,H,hmta)NH4(BF4)3. By P-XRD, DSC and solid-state NMR, we revealed solution
ratio dependence on phase transition temperature and morphotropic phase boundary appeared
at which space group and molecular dynamics of A cation differs from end member.
Keywords: Perovskite, Solid Solution, Mechanochemical Method
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Phase transition and dielectric behavior of rod-shaped camphor sulfonamide derivatives
('Graduate School of Engineering, Tohoku University,
2nstitute of Multidisciplinary Research for Advanced Materials, Tohoku University)
OcChisato Sato,' Shun Dekura,' > Tomoyuki Akutagawa'-?

Plastic crystalline (PC) phase is an intermediate phase between solid and liquid phases,
which exhibits molecular rotational motions while maintaining the crystal lattice. We have
previously reported that a sulfonamide with adamantane (AD) and camphor (CS) moieties
exhibits a PC phase despite its rod-like shape. In this presentation, we synthesized sulfonamide
derivatives NBCS/CHCS, where AD in ADCS was replaced with the smaller norbornane (NB)
or cyclohexane (CH), and investigated their phase transition behaviors, crystal structures, and
dielectric behaviors. NBCS and CHCS exhibited various phase transition behaviors different
from ADCS.

Keywords : Camphorsulfonamide; Molecular dynamics; Plastic crystal; Molecular rotator;
Hydrogen-bond
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2-hydroxy-2-methylpropan-1-aminium/[18]crown-6 FFEMAMN L HEH
FhFA 2 EBA LT=[Ni(dmit), 1EDIEiE & Pt

(AERBeBRBERE 1 AERBEFHF HO/A Fik ' @il o 120 38 ke 20 B =
O R E/ NNV IS € s

Structure and physical properties of [Ni(dmit),] salts with supramolecular cations composed of 2-
hydroxy-2-methylpropan-1-aminium/[18]crown-6 derivatives

(‘Graduate School of Environmental Science, Hokkaido University, *Research Institute for
Electronic Science, Hokkaido University)

O Kazuya KANAMARU!, Kiyonori TAKAHASHI!?, Rui-kang HUANG!?, Chen XUE!2,
Jiabing Wu'!%, Takayoshi NAKAMURA'?

Supramolecular cations consisting of hydroxyammonium (OH-mpa') and [18]crown-6 or
benzo[18]crown-6 (B[ 18]crown-6) were introduced to [Ni(dmit),] salt. Within the crystal of (OH-
mpa)([18]crown-6)[Ni(dmit),]*acetone (1), the cation and acetone exhibited dynamic disorder.
B[18]crown-6 gave a partially oxidized crystal of (OH-mpa)(B[18]crown-6)[Ni(dmit),]3 (2).
Correlation between molecular motion in the crystals and conductivity is discussed. Keywords -
Supramolecular cations, crystal structure; molecular motion; conductivity, [Ni(dmit),]

SYIGEARL T V% VT | =7 A 2-hydroxy-2-
methylpropane-1-ammonium (OH-mpa) % 77 (a) =
& L THW., [18]crown-6 & 5 W IiL
benzo[18]crown-6 (B[18]crown-6) & D #4317
FABBEANLHmE G L. MmN T T
EE L OMBEZEALZ, (OH-
mpa)([18]crown-6)[Ni(dmit),]*acetone (1) P ## it
% Fig. la |Z7~59, OH-mpa ¥ L O acetone 471
XENEN 2 A MCT 4 A —F—1LTE
0. 20T LTV A A S DR Tl
MKFE GG 2 TR L T e (Fig. 1 a),
(OH-mpa)(B[18]crown-6)[Ni(dmit),]; (2) D a Hli#%
M % Fig. 1b 7”3, flidh T C[Ni(dmit)] i3 1
WL 7 L&A L., ab M & T2 BT
2D EeS 2R LTz, [Ni(dmit),] @ 2D FEd
5|ff]C OH-mpa & B[18]crown-6 23851 % T
B L. 2D @ %= L C\/=, OH-mpa" ® OH
IR A Ny EFRBEAERT S m & TR L
TWe, B HIE, fidniEE & o MBEIzSv
TREMIZHRE T 5,

Fig. 1 (2) 3 K IZ B 2 ffifh 1. KT o8F I
HELREZRL TV, (b) 93 K iCHT 345
2 D a IR, KEHTFIZTEAML TH 2,
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(2,2’-Disulfanediylbis(ethan-1-aminium))([ 18]crown-6),[Ni(dmit),], &
mDE DR EFEEE

CILABESRIER | - AR THE) OB FEA '+ Bl (4817 - # Rk ™2 1 fk
VKPR A B

Negative thermal expansion and dielectric behavior of 2,2’-disulfanediylbis(ethan-1-
aminium)([18]crown-6),[Ni(dmit):]» (!Graduate School of Environmental Science, Hokkaido
Univ., *RIES, Hokkaido Univ.) OMasato Haneda!, Kiyonori Takahashi!, Ruikang Huang'?,
Jiabing Wu'?2, Chen Xue'?, Takayoshi Nakamura'-

A supramolecular structure consisting of the flexible cystamine dication S,(C,HsNH3"), and
[18]crown-6 was combined with [Ni(dmit),] to develop unique physical properties based on
molecular motion within the crystal. In the crystal of (S2(C:HsNH;"),)([18]crown-
6)2[Ni(dmit),]2 (1), [18]crown-6 and S»(Co:HsNH;3"), were disordered into two sites and the
crystal exhibited uniaxial negative thermal expansion below 210 K. Temperature-frequency
dependence of the complex permittivity showed dielectric relaxation due to molecular motion.
Keywords : Negative Thermal Expansion, Dielectric properties, Supramolecular Cation,
Molecular motion in a crystal

FHRI2 T VNV E B2 AV T 4 REfEo
cystamine DY T A (S(C:HsNHzY),) 1275
HL., 770 m—T )V EMABbETBS1
HFA gj‘]\ L 7LC(Sz(C2H4NH3+)2)([18]CI'OW1’1—
6)2[Ni(dmit),], (DfasZ AR L7z, 100K (Z31)
L F A D&% Figure 1 1ZRd, #
1 F A NLEEET H[18]crown-6 (I TD C-
H---OfHAEMICE Y, [10-1]107M1IZ 1 IKITIZ
Bosl L., $HIH CTiE[18]crown-6 & Sy(CHsNH3Y),
MZ C-H- - CHEERANGET S0, 851
T F A X2 I Z TR L T4, [Ni(dmit),]
T2 8L, ac & AT FEANIC 2 RouE &
FERR LTz, #8501 F 4 v 8 L O [Ni(dmit),] %
VEND 2 WITIEIX b TR > TR AIZES L
T\, S2(C2H4NH;3"), & [18]crown-6 |XZLE
2 WA NTEMICT 4 24— —1L, HHELL
i PR DR - AR B AR, Ay FiEEh A —aCHoeoD =
T AFHEEMAE R LI, 210 K BLF T, o Cteese YR
So(CoHuNH;Y), D 7 L )LEHN 4y TIEEN 925 & .

LT 1 Yo LRI A A oBiE s Figure 1. (a) Supramolecular
KU, —HT220 K BA BT, —liflic4  Structure in crystal 1.
BT NS WEEIE (B e BEiR) BAR Oz, M RIS A & oI oW
T2 HmET 2,

------ N-Heee(O
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1.35-FUFHT-RRITF7TEIVAUDE/ TA FUALKOR
MRS & IR EE

(LLI HORERD - (L H RBEAIE T 2) OKRPEHZFT) - RAEA 2 - 85AR%T 2 - Hl)E
J L4

Crystal Structure and Phase Transition Behaviors of Monoprotonated 1,3,5-Triaza-7-
Phosphoadamantane Salts ('Yamaguchi University, * Graduate School of Science and
Technology for Innovation) OYukino Ohtsubo,' Yuki Ohishi,? Atsuko Masuya-Suzuki,” Ryo
Tsunashima?

Molecular ionic crystals of hmtaH+ X (X=Cl, Br, hmta=hexamethylenetetramine) exhibits
ferroelectricity by rotational inversion of hmtaH". Herein, similar salts with 1,3,5-triaza-7-
phosphoadamantane (pta), instead of hmta, (ptaH + X ,X=Cl, Br, I) was prepared. We
investigated crystal structure, phase transition behavior and, dielectricity.

Keywords : Crystal Structure, Phase Transitions, Dielectricity

hmta(~F VA F LT 8 T7I)E2E /7 bk Lo a7 e hmtaH -
X(X=CLBr)l%, 70 FEM ORI L DA EE LR T 2 ERMon TS D, K%L
TiX, hmta EFR L 7eEEEZ AT 55, XVIRRFRRS+THDH 1,3,5- 8 U 7H-7-
RAT 7T A< B (pa)llzg B L, ptaH+ X(X=Cl, Br, D)DO{EHRL & Z Ok s, 8
iRl a2 A L7z, ptaH-Cl & ptaH-Br Cl3HEARME 72 Z2EE Pnma % & 0 |
ptaH 72V 6 Bz & . hmtaH-Cl, hmtaH-Br & (3% 72 5 #1& Td > 72 (Figurel.), ptaH-
[ (FARMEZERIE Cm, 8 B EE TR L7z, Z4UE hmtaH-1 L [RIECTH L — 5,
hmtaH T Tl 5720 o 72 R PERE SR AR ~ D AR FE 3”8 S 47z, hmtaH - X & (352
720 ptaH-X TIEFEMEEIL T =4 U RIIIFE L, FiiIEEREg 2 R4 2 &2
HOMNERoTe, HHIT, MMAHE, a2, FEMEIC OV T ptaH-X & hmtaH-
x®%@ﬁié%§%ﬁ5%mf%éo

Figurel. ptaH-Cl, ptaH:Br, ptaH-1 DX %> 7 X (ac 1)

1) Yan-Xin Zhao, Kai-Ge Gao, Zi-Shuo Yao, and Jun Tao, Inorg. Chem., 62, 23, 8778-8783 (2023)
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Preyssler BR1A Y A2 —h-LDHs 18 & A D E R LFEE Y 14 FFA

(L AREE "« TS 2« (P REEAIAR S« IRR RBE et ) Ok -
MR« $RRECT-? - PR - HilE e
Preparation of Preyssler-type polyoxometalate-LDH composite films and evaluation of their
dielectric properties ('Faculty of Science, Yamaguchi Univ., >NIT, Ube Collage, *Graduate
School of Sciences and Technology for Innovation, Yamaguchi Univ., *Graduate School of

Advanced Science and Engineering, Hiroshima Univ.) O Yuta Kawamura', Masaru
Fujibayashi?, Atsuko Masuya-Suzuki®, Sadafumi Nishihara*, Ryo Tsunashima?®

Preyssler-type polyoxometalates (PsW30) encapsulate a single metal ion within a cage-like
molecular framework. With the aim of controlling the molecular orientation of this Tb@PsW3o,
hybrid materials with layered double hydroxides (LDHs) were prepared. The obtained
compounds were confirmed to have a layered structure from powder X-ray diffraction (P-XRD)
patterns, and impedance measurements.

Keywords : Polyoxometalates, Single-molecule electret; Layered Double Hydroxides

Preyssler IR U A% Y A % L— MNPsWa)ld, BIENENIC—DODEEA 42 2PN
LAMESIC LY ZONEA A BT Zp TOREY A Mz B84 5 2 Lick
0 5T CRBERD L O AL AT Y v AERT, U AERENTA 4B
B H 6 %R Z B 2 & T 0N T B
WIS Cx 5, AEHTICHFREEHEL ST O
R R e %& @ I

be

(LDHs) # 5 Z & T, EMIZ Tb@PsW3o & ff
AN LT e AR DB R Z R T2, MgAl-NOs
HABRNVLT I RS EHBICHBES S
DB, Tb@PsWso DKIEK Z Nz, BAEKRDEKETT -T2, P-XRD DE{ff/ 347 —
BOTHMREd=2.11nm & d=1.42nm ([ZXHIGET AEFTBEBIL, 7 A THETHH Z
L AR LT, Na@PsWs @ LDHs AR TIE, Csiilie BEICHAL 28&13d=1.71
nm & 780, CsHl & EATICHA L2354 d=2.18mm E G I nTwa(X 1), @ LR
ST, AEER L7-EEERIT, Tob@PsWa OELAIN R 5 2 FEOEAKROIREGY T
HbHEEZLND, YHITEAEROFEMAEE, £ ERFERIE.R EOBLIME
WZOWTHET 5,

\ 2.18 nm 1.71 nm
1. Na@PsW3o-LDHs D

[1] C. Kato, R. Tsunashima, S. Nishihara, ef al., Angew. Chem. Int. Ed., 2018, 57, 13429-13432.
[2] Y. Guo et al., International Journal of Inorganic Materials. 3, 2001, 347-355
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Optical and low-temperature transport properties of an organic
conductor with disordered anion structure k"-(ET)2Cu[N(CN)2]Br

(!Graduate School of Science, Kyoto University, *Graduate School of Engineering, Nagoya
University) OSoichiro Yasaka,' Yukihiro Yoshida,! Yuto Nakamura,? Hideo Kishida,> Hiroshi
Kitagawa,' Mitsuhiko Maesato!

Keywords: BEDT-TTF; Organic conductor; Disorder; Conductivity; Optical properties;
Electron localization

The organic conductors k-(ET)2X have been known as highly correlated electronic systems
where a superconducting phase is located in the vicinity of a Mott-insulating phase.! Recently,
the effect of structural disorder in x-(ET)2X has attracted much attention. For example, X-ray
irradiation induces lattice defects, leading to a disorder-induced metal-insulator transition in
the superconducting x-(ET)>Cu[N(CN),]Br (k-Br)> and the suppression of long-range
magnetic order in the Mott-insulating k-(ET).Cu[N(CN),]CI (x-Cl).> However, the destructive
X-ray irradiation may also induce secondary effects such as carrier doping due to ionization
and local modulation of Coulomb interactions.* To elucidate the intrinsic effect of a random
potential, a nondestructive method such as chemically-introduced/controlled disorder in the
anion layer while keeping the ordered conducting ET layer is desirable.

Recently, we succeeded in synthesizing k"-(ET).Cu[N(CN)]Br (k''-Br), which is the first
polymorph of x-Br, having very similar conducting ET layers but disordered insulating anion
layers in contrast to those of k-Br. It was found that the k''-Br is neither a conventional
superconductor nor a Mott insulator, but the detailed electronic states remained unclear. In this
study, we investigated the ground state of k''-Br from the results of reflectance spectroscopy,
Raman scattering spectroscopy, and low-temperature resistivity behavior obtained by using a
high-quality single crystal of k'"'-Br which is free from crystal twinning or magnetic impurities.

Our results suggest the occurrence of Anderson localization in k''-Br due to disordered anion

layers.
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1) Kanoda K. J. Phys. Soc. Jpn. 2006, 75, 051007. 2) Sano K., Sasaki T., Yoneyama N., Kobayashi N. Phys. Rev.
Lett. 2010, 104,217003. 3) Furukawa T., Miyagawa K., Itou T., Ito M., Taniguchi H., Saito M., Iguchi S., Sasaki
T., Kanoda K. Phys. Rev. Lett. 2015, 115, 077001. 4) Sasaki T., Yoneyama N., Nakamura Y., Kobayashi N.,
Ikemoto Y., Moriwaki T., Kimura H. Phys. Rev. Lett. 2008, 101, 206403.
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Basket Bk ) A F VU AL L— FOEBETHIZHES FSHEHT
(FEEE ) OfEbk 5!

Dielectric Properties Related to Structural Transformation of Basket-Shaped Polyoxometalate
('NIT, Ube College) OMasaru Fujibayashi'

Recently, our group reported organic-inorganic hybrids basket-shaped polyoxometalate
(POM) of [Na'=(SO0s)2(R-PO3)sMoYsMoV!14049]°> with various organic functional groups,
such as phenyl, propyl, fert-butyl, and n-butyl groups. Especially, n-butyl modified basket-
shaped POM showed structural phase transition between symmetric and asymmetric POM
frameworks. During the phase transition, encapsulated Na® ion was shifted to one side of
molecular frameworks, and distorted Mo-O molecular frameworks were confirmed. In this
work, the effect of DC bias on structural phase transition was investigated to elucidate the
details of domain structure in a single crystal.

Keywords : Dielectrics, Polyoxometalate, Phase Transition

NSRRI TH DR A% Y A X L— NI, L2 E - IRECHE LR O
o O AR A 7Y v MEAWIZEBIT DR A & L THHEH SN TE 7, T8,
2 I Mol8 M 572 5 Mo-O ‘BRI 4 DOHIER AR e A A U 7= A 1% Hepk
A7 U v K Basket B U A%V A & L — F[Na'c(SO3)2(R-PO3)sMoVsMo V' 1404]° %
WE L2 HFERNENICIE, 1OD NaA 4L 200HEEA 4 NaESh
THEY, Na A 30 L EICiIE L Tnhd, Ao T L Tn 7F KR ARR
Y (R=n-Bu) ZHW- &L A, HTEKOERZ M) BEHEBEBBERZ R Z &
Z R U7 3, AKIRAETIX Na A A2 230 FHull s 6 3 72 e Pt 2 o pk L
Tz (K1), ABFE T, IMTES Z - L7205 b fRisBii iR 28425 2 & T,
PRI IC 1T D R AL UG OE, BLOFEEMEIE LTOBBEL B LT,

Rl ORIEN S O FIBRRIC>VWT, (@) & (b)

R O JE W — IR AR AR & FE i
L7, SERESIC & 2 BB %2 34 % /-
W, DC AT ABHY /72 LOWGEFITD
WCHHIE L7=, DC /34 7 AZHIM L 720
LA CIXARE IR O BB S iz —
5. DC AT AZEHMT 5 Z & TIREEIC

KRIF LT BRI S, Fil-7etkr R =n-Bu
O -2 S 7=, 1. (a) 240K. (b) 100K IZ351F % Basket

TIRY) A% Y X% L— kO,
1. 1. Nakamura, M. Fujibayashi, R. Tsunashima, et al., J. Am. Chem. Soc., 2015, 137, 6524-6530.
2. M. Fujibayashi, R. Tsunashima, et al., Bull. Chem. Soc. Jpn., 2019, 92, 918-922.
3. M. Fujibayashi, R. Tsunashima, et al., Angew. Chem. Int. Ed., 2020, 59, 22446-22450.
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Unveiling the Physical Properties of Non-Planar Copper
Hexahydroxytriptycene Metal-Organic Frameworks for
High-Capacity Aqueous Zn-lon Batteries

("Graduate School of Science, Nagoya University, *International Research Organization for
Advanced Science and Technology, Kumamoto University) © Qi Chen,' Zhongyue Zhang,’
Kunio Awaga!

Keywords: Metal-Organic Frameworks; Zn-ion Battery; Electron Spin Resonance

Recently, the emergence of quasi two-dimensional (2D) metal-organic frameworks

(MOFs) has ushered in a new platform for electronics, sensing, and electrochemical energy
storage devices, owing to their tunable physical properties and high crystallinity. In our
previous studies'?, we revealed the crucial role played by intralayer mn-d conjugation and
interlayer m-m interaction in the electrochemical performance of planar 2D MOFs, particularly
in terms of specific capacity and cycling stability. In contrast, this work seeks to provide a
comprehensive understanding of the charge storage mechanism inherent in non-planar copper
hexahydroxytriptycene (Cu-HHTT) MOFs. In this unique architecture, the C; symmetric
HHTT ligand lacks fully @ conjugation, and the aromatic rings stand perpendicular to the 2D
plane, resulting in the absence of interlayer n-n interaction.
The synthesis of Cu-HHTT MOFs employed both diffusion and solvothermal methods,
yielding single crystals and polycrystalline powders with distinctive stacking models.
Solid-state electrochemistry for Cu-HHTT MOFs were conducted in an aqueous Zn-ion
battery, utilizing 1M ZnSO,/H,0 as the electrolyte. Impressively, Cut-HHTT MOF delivered
a substantial reversible capacity of ~150 mAh/g, corresponding to a 1.5-electron reaction per
Cu, thereby suggesting the dual redox activity of Cu ions and HHTT ligands. To delve deeper
into the charge storage mechanism of non-planar Cu-HHTT MOF, electron spin resonance
(ESR) and magnetic susceptibility studies of pristine MOFs and electrochemical
intermediates are planned, promising further insights into the function of m conjugation and
interlayer n-m interaction.
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Crystal structure of Cu-HHTT MOF and charge-discharge profiles Zn/Cu-HHTT battery.

1) Q. Chen et. al., J. Am. Chem. Soc. 2023, 145, 2, 1062-1071. 2) Q. Chen et. al., J. Vis. Exp. 2023,
196, €65335.
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