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Control of Decarbonation Reactivity by Structural Design of CO;*-based Coordination
Framework (' Graduate School of Science, Kyoto University) OSae Matsui,' Kentaro Kadota,'
Satoshi Horike'

Materials capable of reversibly fixing and releasing CO; under mild conditions are a key to CO»
capture. While metal carbonates fix and release CO; reversibly, their high decarbonation
temperatures have been problematic V. The chemical environment of the carbonate ion (CO3?") in
structure determines the reactivity of decarbonation. However, it is difficult to control reactivity
because metal carbonates show limited structures. We attempted to control reactivity of CO3* in
the coordination framework with high structural tunability. CO3* -based coordination frameworks
were synthesized from COs in the air (Fig. 1). The decarbonation temperatures decreased due to the
electron donation from organic linkers to weaken the bonding of COs*". We demonstrated
correlation between the chemical environment of CO3%~ and decarbonation behavior.

Keywords : CO; Capture; Coordination Framework
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1) E.S. Sanz-Pérez et al., Chem. Rev., 2016, 116, 11840.
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Synthesis of dinuclear copper complexes with diamond core by oxidation of
cyclic polynuclear copper complexes (Faculty of Science, Kanagawa
University)

OKentaro Horibe, Satoshi Inoue, Katsunori Yamanishi, Tatsuya Kawamoto

Cyclic hexanuclear copper complexes were synthesized by the reaction of
[Cu(CH3CN)4]Cl04 with benzothiazolines having substituents on the 3,5-
positions of the pendent phenyl group. The complexes were dissolved in
organic solvents and stirred under an oxygen atmosphere for 1~3 h. The
resulting dinuclear copper complexes with diamond core were then purified
by column chromatography. Synthesis of mixed-valence complexes was also
attempted by reduction of the dinuclear copper complexes with cobaltocene,
and it was found that the absorption peaks of Cua of cytochrome ¢ oxidase
could be reproduced relatively well by adjusting the reaction time and the
amount of cobaltocene added.

Keywords : copper complex, diamond core complex, mixed-valence

complexes
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Stepwise syntheses and redox properties of heterometallic multinuclear complexes (' Graduate
School of Engineering, Osaka Univ.; >School of Science, Institute of Science Tokyo) O Akira
Hasegawa' + Masaya Sakamoto' + Yutaka Saga' + Tetsuya Kambe'! + Mio Kondo?  Shigeyuki
Masaoka'

Heterometallic multinuclear complexes can exhibit specific functions including reactivities,
magnetic properties, and luminescence properties. Such properties can be tuned by the kind of
metal ions with the arranged positions. In this work, using a method for replacement of metal
ions with tetrabutylammonium hydroxide as a base, we have synthesized heterometallic
pentanuclear complexes with copper ions, including Ru,Cus, Ru,Cu,Co, Ru,CuzZn with bpp
ligands (Hbpp = 3,5-Bis(2-pyridyl)pyrazole). In this presentation, we will report on the
syntheses and redox properties of prepared complexes.

Keywords : Heterometallic Multinuclear Complex; Pentanuclear Complex; Replacement of
Metal lons
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1) H.lzuetal., Angew. Chem. Int. Ed., 2024, 63,¢202408514.  (Cu DA 12/3)
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Multicomponent self-assembly using an MeoLeo metal—peptide cage framework

(*Lab. for Chem. & Life Sci., Science Tokyo, 2JST PRESTO) OAi Kaneda,! Shiori
Hino,! Michito Yoshizawa,' Tomohisa Sawada'-2

The folding and assembly of Cu(l) ions (M) and a tritopic peptide ligand (L) afforded a
giant peptide MesoLeo cage (Fig. a, submitted). The outer surface of the cage could also
be modified with diethylene glycol (DEG) chains, which is enabled by the modification
on the N-terminal proline in the ligand (LB? in Fig. a; The 104th CSJ Meeting F1231-
1am-04). Here we report the self-assembly of MeoLeso Cages using mixed ligands with
functional groups. First, a new benzyl-attached ligand (LB?) was synthesized and the
cage formation using L8 was confirmed by '"H DOSY NMR and SAXS measurements
(Fig. b—d). When the complexation was carried out by mixing LPE¢ and L8 in a 1:1
ratio, respective cage signals were independently observed in the '"H NMR spectra,
suggesting self-assembly in a self-sorting manner (Fig. e).

Keywords: self-assembly, folding, peptide, coordination cage, chemical modification
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The Fabrication and Evaluation of Oriented Semiconductive Thin Film by the Casting Method

(‘Graduate School of Science, Tokyo University of Science) OQiyuan Zhang', Tomoyuki
Haraguchi'

Metal-organic frameworks (MOFs) are porous crystalline materials composed of metal ions
and organic ligands, expected to be applied to separation and gas storage materials. ' In recent
years, research on the fabrication of crystalline-oriented MOF thin films as functional surface
materials such as electrodes and catalysts has attracted much attention. * This study used a two-
dimensional semiconductive MOF, Cu;(HHTP), as a platform material. * The oriented two-
dimensional MOF thin film was fabricated through a straightforward casting method, which
involved dropping and drying topology-regulated Cus(HHTP), solution onto a substrate. The
high crystallinity and orientation of the obtained thin film were confirmed by thin film X-ray
diffraction measurements in both out-of-plane and in-plane directions.

Keywords: Thin film; Metal-Organic Frameworks, Magnetism
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(1) H. Furukawa et al., Science 341, 1230444 (2013). (2) O. Shekhah et al., Chem. Soc. Rev., 40, 1081-
1106 (2011). (3) H. Mohamad et al., Chem. Mater., 24, 3511- 3513 (2012).
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Controlling the Emission Properties of Luminescent Copper(I) lodide Complexes by n-
extended Pyridine Ligands (' Depertment of Chemical Science Engineering, National Institute
of Technology, Tokyo College) OSho Naito,! Tomohito Ide'

Cul complexes are promising materials for emissive devices such as OLEDs due to their strong
light emission properties in the solid state?. In this study, we synthesized 4-position -extended
pyridine ligands L1, L2, and L3, which incorporate carbazole, indole, and anthracene,
respectively, and their complexes L1C, L2C, and L3C. L1C and L2C exhibited maximum
emissions at 533 nm (® = 0.50) and 577 nm (® = 0.02), respectively, while L3C showed no
light emission. X-ray crystallography revealed that L1C and L3C adopt a rhombic Cu,l, core
structure, while L2C adopts a cubane-like Cuyls core structure. DFT calculations suggested
that the LUMO of L3C does not distribute over the pyridine moieties, unlike the luminescent
complexes L1C and L2C. The charge transfer between the Cul core and the ligands in L3C
may be hindered by this LUMO distribution.

Keywords : Luminescent Copper(l) complexes; Copper(l) halide; Excited state; DFT
Calculation
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1) Q. C. Chang, et al. Coord. Chem. Rev. 2019, 378, 121.
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Visualization of adsorption and diffusion of water in single HKUST-1 particle by in sifu time-
resolved X-ray spectroimaging (‘Grad. Sch. Sci., Nagoya Univ., >2JASRI/SPring-8, *RCMS,

Nagoya Univ.) OHarumi Okura!, Hirosuke Matsui', Tomoya Uruga?, Mizuki Tada’

Metal-organic framework (MOF) is a crystalline solid material with nanopore structure and
is promising for guest adsorption at high density. We investigated in situ time-resolved
measurements of the transient adsorption process of water molecules on HKUST-1 crystal,
whose difference of nanochannel orientation (crystal termination) can be determined from its
particle shape. Transient contrast change for the water adsorption successfully showed
diffusion and adsorption kinetics in single HKUST-1 crystal particle.

Keywords - MOF; gas adsorption; time-resolved X-ray spectroimaging
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Synthesis and structural flexibility of metal-organic thombic dodecahedra (!Grad School of
Eng., Kyoto Univ., *iCeMS, Kyoto Univ.) ORyohei Yoshida!?, Ayana Miyata'?, Shun Tokuda?,
Shuhei Furukawa'+?

Metal-organic polyhedra (MOPs) have attracted attention as components of porous materials.
Their structural flexibility provides an opportunity to control the internal cavity because the
flexible MOPs adopt their structures according to the size of guest molecules or the size of
ligand substituents. ' However, it is still challenging to rationally synthesize flexible MOPs and
to elucidate the structure-property relationship. 2

Here, we synthesized novel MOPs based on benzenetriamide derivatives (TMx) based on
different amino acids (X). The tridentate ligands were reacted with copper(Il) ions, leading to
the formation of the rhombic dodecahedral MOPs, [Cui2(TMx)s]. We found that the type of
amino acid residue on the ligands affects the torsion angle of the amide group, leading to the
change in the diameter of the rhombic dodecahedra. This result suggests the potential of this
MOP family as a new platform for developing flexible porous materials.

Keywords: Metal-organic Polyhedra; Structural Chemistry
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IZ. X 72 Leu<Tle <Gly <Phe ThDHIHIZFEHERENRKELS 2o TV, Th
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_. OTSe )
o ~o—Cu~q,

Rﬁ){bﬂ /<co>",0u\"o>\

Oy NH

xo-ﬂ\,n o o Gly
R o HN R~
I : _>_ Leu
o™
P Te

_Q Phe  [Cusp(TMgy)s]l  [Cui(TMie)s]  [Cusn(TMpe)el [CU12(TMepe)el
K. ZE -+ AR MOP O BLRE S X SRS fRAT O 3R

1. A. E. Martin Diaz, J. E. M. Lewis, Front. Chem., 2021, 9, 706462.
2. T. Tateishi et al., Coord. Chem. Rev. 2022, 467, 214612.
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Fabrication of Kagomé-type Cu-MOF Particle Assemblies and Conversion to Their Thin Films
on a Porous Alumina Substrate (Graduate School of Engineering, Nagoya University) OSaki
Fukuchi, Kohei Negita, Junichi Usuba, Jenny Pirillo, Liyuan Qu, Shinpei Kusaka, Yuh Hijikata,
Hiroaki Iguchi, Ryotaro Matsuda

Metal-organic frameworks (MOFs) are crystalline nanoporous materials consisting of metal
ions and organic ligands. MOFs have attracted attention as gas adsorption separation materials
due to their pore uniformity and highly designable structures. Since the bulk MOF is
microcrystalline powder, which needs to be shaped into pellets or membranes for practical use.
However, due to the anisotropic nature of MOF pores, there are concerns that these shaped
forms may exhibit reduced performance in terms of gas permeability and selectivity compared
to the original sample. In this study, we aimed to synthesize a large, millimeter-scale single
crystal of a Cu-based Kagomé-type MOF with uniform orientation. Initially, a regular and
orientation-selective assembly of uniformly-sized MOF crystals was fabricated on a porous
alumina substrate. This assembly was then converted into a thin film through thermal fusion of
the crystal assembly.

Acknowledgments: This work was supported by Canon Medical Systems Corp.
Keywords: Metal-organic frameworks, Nanospace, Gas adsorption and separation

Metal-Organic Framework (MOF) (34 )& A 4 > & GHENL B DF ) R—F A
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BEMPELE LTIER &SN TWD, —fRIZ/NL 7 O MOF I3 CTHh D=0, 2L v b
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Investigation of Vitrification of Flexible Two-Dimensional Copper Coordination Polymer with
Fluorinated Anions (' Graduate School of Environmental Science, Hokkaido University, *
Faculty of Environmental Earth Science, Hokkaido University) OYuki Yutani,' Xin Zheng,'*
Shin-ichiro Noro'?

Flexible coordination polymers containing fluorinated anions exhibit intriguing properties such
as selective CO, gated adsorption and phase transition behavior. Our research group has
reported flexible coordination polymers utilizing fluorinated anions such as PFe, BF4, CF3SO3,
and N(SO»CF3),. In this study, we succeeded in the vitrification of a novel flexible coordination
polymer using another fluorinated bis(fluorosulfonyl)imide (FSI) anion, [Cu(FSI)(bpp)2] (1,
bpp = 1,3-bis(4-pyridyl)propane), by heat treatment. Detailed characteristics will be discussed.

Keywords : Coordination polymer; Phase transition, Vitrification

BT YRT =AU AT D FARMERNLE IR EIREY R B R T — PR
FRERRBREIME D K 5 7o BULBRVR ORI 2 B, Fox DAL /L — 713, PFs, BFs, CF3SOs,
N(SOCF3), 72 EDE 7 v T =4 2 % W T2 ZRMMERNL 5 50 T2 DWW TS &2 1T -
Tah,

A, BloE 7 3T =7 bis(fluorosulfonyl)imide (FSI)% A 4 % Bt Zeilit: vk
JEBCNL = 57 [Cu(FSD(bpp)2] (1, bpp = 1,3-bis(4-pyridyl)propane) DEMLER|Z L 5 7T T A
IR L= D TR, ZDRHEIC DWW THET 5,

1) S. Noro, et al. Chem. Mater. 2009, 21, 3346; K. Fukuhara, et al. Inorg. Chem. 2013, 52, 4229; X.
Zheng, et al. Commun. Chem. 2020, 3, 143.
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Synthesis and Electronic Properties of an Ellagate-Bridged Conductive one One-Dimensional

Cu Coordination Polymer (Graduate School of Engineering, Nagoya University)

(OChihiro Yamaguchi, Junichi Usuba, Jenny Pirillo, Liyuan Qu, Shinpei Kusaka, Yuh Hijikata,
Hiroaki Iguchi, Ryotaro Matsuda

Conducting one-dimensional coordination polymers are crystalline solids composed of metal
ions and organic ligands, and they are expected to be applied to electrode materials and biological
sensors due to their conductivity and flexibility of crystal lattice. Although redox-active ligands
are generally used for conductive coordination polymers, many of these ligands are toxic, and
their biocompatibility and environmental impact have been an issue. In this study, we aimed to
synthesize new conductive coordination polymers that solve these issues by using a naturally
occurring organic ligand called ellagic acid found in chestnut and pomegranate peels. There are a
few coordination polymers with ellagate ligand, while none of them utilizes its oxidized state.
The new conductive coordination polymer with ellagate ligand was obtained as black needle-like
microcrystals by reaction with copper ions together with powdered impurities. Single crystal
structure analysis revealed that the unit structure consists of a single copper ion and an ellagate
ligand, which are alternately connected to form one-dimensional chains. Current-voltage
characteristics of the pellet sample showed that the electrical conductivity above 10* S cm™ at
room temperature.

Keywords : Conductive Coordination Polymer; Natural acid; Ellagic acid; Copper
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1) S. Morikawa, T. Yamada, H. Kitagawa, Chem. Lett. 2009, 38, 7, 654.
2) S. Takaishi et al., ACS Appl. Mater. Interfaces. 2021, 13, 38188.

3) K. Inge et al., J. Am. Chem. Soc. 2020, 142, 16795.
4) S.-H. Li, Adv. Energy Mater. 2024, 14, 2400871.
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Construction of hydrogen-bonding network in the crystalline state on multinuclear copper(I)
complexes and photoemission responsiveness via external stimuli (Graduate School of Science,
University of Hyogo) oRin Suhara, Yoshiki Ozawa, Kazuma Takahara, Masaaki Abe

External stimuli-responsive photoluminescent compounds have gained attention for
potential applications in sensing and optical switching materials. In this study, we investigated
photoluminescent multinuclear iodo-copper(I) complexes using pyridine-derived ligands and
examined their luminescence response to temperature and solvent vapor stimuli.

Three structurally distinct multinuclear Cu(I) complexes were obtained from a reaction
mixture of Cul and nicotinamide (na) in DMF solvent (Fig. 1). For double-ladder-type
{[Cuzl2(na)]-DMF}., (2) and cuban-type [Cusls(na)s]-2DMF, solvent inclusion via hydrogen-
bonded networks was observed. Solvent-desorbed complex 2 shows remarkable emission
enhancement upon DMF adsorption (Fig. 2). Complexes 1 to 3 show different emission colors
and thermochromic behavior (Fig. 3). These results highlight the diverse emission responses
of Cu(I) complexes depending on solid-state structural variations.

Keywords: Multinuclear iodo-copper(l) complexes, Hydrogen-bonding network, Vapor
induced emission enhancement

SEBRIEICIEE L THEABEEZLIESERLEYIE. R4 v FUoIMEORFEUY
—~ADISANHEHIN, EETBZEHTNS, KHETIK, BV UFEKRERMAF &
THRNAEDOH()ZHEARZRAL., SERRICHT IRAEEERT L

AVIHE=—aAF T I Fna)Z P AFIKRILLT S RODMR)FTRIGSES &, B
BEDEL S IFEOFKLM I VL) Z #%EBA{Cul(na)l}- (1), {[Cuzlz(na)]: DMF}- (2),
[Cudla(na)s]-:2DMF (3) (Fig. 1) %HB1=, 3DDEEERLEEL7 I FEZSTKERKSIZLY
Ty RIT—OBEEBRLTILNS, K2 & 3 TlE, kFEHAICKD DMF 2 Fna
MR ST, 81K 2 TIE DMF B FORAEIC & > THAREI K 30 FELT HFHN
RAYFUOTBRENBEE SNz (Fig.2), FHLBELRICE > TRABENAFHMICEL
TEHEREAY—EH/ OIS XLLER SN (Fig.3), BEOLRERRIIHT DREAIGEF.
3DDERTENTNELGDIEFHER LIz, AERTIE. SAEBRIBISH T DRAIGE LI
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Fig. 1. Structures of 1 to 3 Fig. 2. Vapor-induced Fig. 3. Emission thermo-

emission enhancement of 2. chromism of 1 to 3.
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Systematic Syntheses and Physical Properties of Porous Molecular Conductors with Anion-
Bridged Three-Dimensional Coordination Framework (Graduate School of Engineering, Nagoya
University) OKazato Shiraki, Junichi Usuba, Jenny Pirillo, Liyuan Qu, Shinpei Kusaka, Yuh
Hijikata, Hiroaki Iguchi, Ryotaro Matsuda

Porous Molecular Conductors (PMCs), which have the features of Metal-organic frameworks
(MOFs) and molecular conductors composed of the stacked array of m-conjugated planar linkers
hold promise for applications such as electrode catalysts and gas sensors, owing to their high
crystallinity, porosity, and conductivity. In the previous work, we synthesized [CdCI(NDI-
trz)|ClxenH,O from CdCl; and a naphthalenediimide (NDI) derivative with triazole groups as
coordination sites (NDI-trz). In this study, I synthesized isostructural PMCs with four different
metal sources (Zn, Fe, Mn, Cu) in addition to Cd. Measurements of electrical conductivity
revealed a wide range of values, from 5.7x107° to 1.3x107* S/cm. This variation is thought to arise
from differences in m-stacking distances and the charge of the NDI. Single-crystal structural
analysis clarified variations in m-stacking distances, and through extensive measurements to
determine the charge of NDI, we herein discuss the factors responsible for differences in electrical
conductivity.

Keywords * Metal-Organic Frameworks, Molecular conductors, Electrical conductivity
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FEARE & BB D BABARPEC T A =T EADISAN R STV D, TRET
WZF 2 E, P T ANEEENCELICAE T 277 2 L YA R (NDD #FEK (NDI-
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Conductive Coordination Frameworks based on Bis(dithiocarboxylate) Ligands and Copper
Ions (‘Graduate School of Science, Kyushu University) ORen Furukawa, ' Benjamin Le
Ouay, ! Masaaki Ohba!

The development of electron-conductive metal-organic frameworks (MOFs) shows great
promise for electrochemical applications. However, most MOFs present practically no
conductivity, because of the limited orbital overlap between metals and common ligands such
as carboxylates. Here, we evaluate the use of dithiocarboxylate ligands for the development of
conductive MOFs. In particular, Na,BDC(4S), a bis-dithiocarboxylic analogue of sodium
terephthalate (Na,BDC), was synthesized, and combined with Cu(Il) ions to build conductive
MOFs. The direct synthesis with Cu(Il) and Na,BDC(4S) led to compounds with low
crystallinity due to the high reactivity of dithiocarboxylates. On the other hand, a solid-to-solid
ligand exchange strategy from preformed MOF, [Cux(BDC),], allowed to modulate the
reactivity, leading to materials with more regular structure and an appreciable conductivity (o
=5.61x10° S/cm).

Keywords : Metal-organic frameworks, Electron conductivity
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Fig. 1 Synthetic strategy for conductive Fig. 2 Impedance of conductive MOFs
MOFs with Cu(IT) and BDC(4S)?. with Cu(IT) and BDC(4S)*.
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Gas Separation Property of a Flexible Kagomé-type MOF Showing Specific Structural
Depending on Guest Molecules (Graduate School of Engineering, Nagoya University) O

Teppei Takahara, Junichi Usuba, Jenny Pirillo, Liyuan Qu, Shinpei Kusaka, Yuh Hijikata,
Hiroaki Iguchi, Ryotaro Matsuda

Metal-organic frameworks (MOFs) are crystalline solids with an infinite framework formed
by self-assembly of metal ions and organic ligands. MOFs are expected to be applied to the
separation of small molecules such as gases. MOFs with structural flexibility show a rapid
increase in gas adsorption following a structural change, called gate-adsorption. Here, if MOFs
with significantly different crystal structures during gas adsorption can be developed depending
on gas molecules, it is expected that a gas corresponding to one of the structures will be
selectively adsorbed during mixed-gas adsorption.

In this study, we synthesized a new MOF with a Kagome-type MOF, which is one of flexible
MOFs, having an azulene moiety (Cu-Azulene-MOF). Cu-Azulene-MOF showed two-step
adsorption isotherms for CO,, C;H, and C,Hs. Powder X-ray diffraction measurements under
gas atmospheres revealed that the lattice constants of CO,-adsobedthe Cu-Azulene-MOF was
different from those of C,H, or C,Hs-adsorbed ones. This suggests that Cu-Azulene-MOFs are
expected to effectively separate CO, from C,H, or C,Hs. In fact, gas separation test
demonstrated that CO, could be separated from the gas mixture with C,H4 using Cu-Azulene-
MOF.

Keywords : MOF, Gas adsorption, Flexibility
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