Session The 105th CSJ) Annual Meeting

[ Academic Program [Oral A] | 09. Coordination Chemistry, Organometallic Chemistry : Oral A ]

8 Wed. Mar 26,20259:30 AM - 11:40 AM JST | Wed. Mar 26,2025 12:30 AM - 2:40 AM UTC i
[BJA501(A501, Bldg. 1, Area 2 [5F])

[[BJA501-1am] 09. Coordination Chemistry, Organometallic Chemistry

Chair: Masaki Yoshida, Takashi Nakazono

® Japanese

9:30 AM - 9:40 AM JST | 12:30 AM - 12:40 AM UTC

[[B]JA501-1am-01]

Synthesis and stereochemistry of an octanuclear cobalt(lll)-silver(l) complex with L-cysteine

OvYuki Wada', Masaki Yoshida', Nobuto Yoshinari! (1. Graduate School of Science, Osaka
University)

® Japanese

9:40 AM - 9:50 AM JST | 12:40 AM - 12:50 AM UTC

[[BJA501-1am-02]

Synthesis and magnetic properties of porous cobalt coordination polymer exhibiting
structural phase transition depending on the desorbed solvents

OKanami Matsubara', Natsumi Yano!, Hiroshi SakiyamaZ2, Ryouji Mitsuhashi3, Makoto Handa",
Yusuke Kataoka' (1. Shimane University, 2. Yamagata University, 3. Kanazawa University)

® Japanese

9:50 AM - 10:00 AM JST | 12:50 AM - 1:00 AM UTC

[[BJA501-1am-03]

Precision synthesis and formation mechanism of hetero-metal-oxo clusters by a post-metal-
ion-substitution reaction

OTakanori Saito'2, Keisuke Ito!, Mikiya Kato'2, Tomoya Fukui'%3, Takanori Fukushima'23 (1.
CLS, Science Tokyo, 2. Sch. Mater. Chem. Tech., Science Tokyo, 3. ASMat, Science Tokyo)

® Japanese

10:00 AM - 10:10 AM JST | 1:00 AM - 1:10 AM UTC

[[BJA501-1am-04]

Synthesis and catalytic property of a new Co-NHC complex bearing a 15-membered
macrocyclic ligand

OShunsuke Eguchi’, Kosei Yamauchi'!, Ken Sakai' (1. Kyushu Univ.)

® Japanese

10:10 AM - 10:20 AM JST | 1:10 AM - 1:20 AM UTC

[[BJA501-1am-05]

Synthesis of a novel tetranuclear cobalt cubane water oxidation catalyst with a pyridyl anchor
and its application to modified electrode

OKousei Harada', Ken Sakai', Ozawa Hironobu® (1. Kyushu Univ.)

® English

10:20 AM - 10:30 AM JST | 1:20 AM - 1:30 AM UTC

[[BJA501-1am-06]

Interfacial synthesis of 2D bis(terpyridine)metal(ll) complex polymers with a pyridine-cored
ligand

OKenji Takada, Hiroshi Nishihara® (1. Tokyo Univ. of Sci.)

© 2025 The Chemical Society of Japan



Session The 105th CSJ) Annual Meeting

10:30 AM - 10:40 AM JST | 1:30 AM - 1:40 AM UTC
Break

® Japanese

10:40 AM - 10:50 AM JST | 1:40 AM - 1:50 AM UTC

[[BJA501-1am-07]

Synthesis and structure of (bis)-chelate cobalt complexes with benzoquinone dioxime ligands

ODaichi Kato!, Yuya Kusano!, Takuya Harada?, Shigeki Kuwata' (1. Ritsumeikan Univ., 2.
Science Tokyo)

® English

10:50 AM - 11:00 AM JST | 1:50 AM - 2:00 AM UTC

[[BJA501-1am-08]

Immobilization of Cobalt Polyoxometalates in Crystalline UiO-69@Ru(bpy), for High-
Performance Water Oxidation Photocatalysis

Odaokuan li', Kosei Yamauchi®, Ken Sakai (1. Kyushu Univ.)

® Japanese

11:00 AM - 11:10 AM JST | 2:00 AM - 2:10 AM UTC

[[BJA501-1am-09]

Synthesis and electrocatalytic activity of cobalt(lll) benzonorrole complexes with an axial
triphenylphosphine

OTaiki Tohi', Masatoshi Ishida’ (1. Tokyo Metropolitan University)

® Japanese

11:10 AM - 11:20 AM JST | 2:10 AM - 2:20 AM UTC

[[B]JA501-1am-10]

Solubility Control of Cyano-Bridged Coordination Polymers by Counter-Cation Exchange
OYusuke Seki', Takashi Nakazono?, Yusuke Yamada'2 (1. Graduate School of Engineering,

Osaka Metropolitan University, 2. Research Center for Artificial Photosynthesis, Osaka
Metropolitan University)

® Japanese
11:20 AM - 11:30 AM JST | 2:20 AM - 2:30 AM UTC

[[BJA501-1am-11]
Proton Conduction in Hydrogen-Bonded Architectures Composed of Cobalt Complex

OTakimoto Naoki', Kobayashi Fumiya', Tadokoro Makoto! (1. Tokyo Univ. of Science)

® Japanese

11:30 AM - 11:40 AM JST | 2:30 AM - 2:40 AM UTC

[[BJA501-1am-12]

Solution Structures of Isothiocyanato Cobalt(ll) Complex Depending on Concentrations in
Various Solvents

ONaoki Nishino', Takashi Nakazono?, Yusuke Yamada'2 (1. Graduate school of Engineering,

Osaka Metropolitan University, 2. Research Center for Artificial Photosynthesis, Osaka
Metropolitan University)

© 2025 The Chemical Society of Japan



[BJA501-1am-01 BALEA H105EFES (2025)

L=V RTA2EL DAL RN -ER () N\ KEEAEDE R & ILFIETE
(BORTEEL ) Frf 467 ' - & TS - R

Synthesis and stereochemistry of an octanuclear cobalt(Ill)-silver(I) complex with L-
cysteine ('Graduate School of Science, Osaka University) OYuki Wada', Masaki Yoshida',
Nobuto Yoshinari'

Octahedral metal complexes having three L-cysteinate ligands ([M(L-cys);]™) can form a pair
of diastereomers, Arrr and Arrr, discriminated by the stereoisomerism of metal center and
asymmetric carbon atoms. Our group has investigated the stereochemical behavior of S-
bridged multinuclear complexes based on [M(L-cys):;]"™ as a metalloligand. For example, the
reaction of Arr-[Rh(L-cys);]> with Ag” gave an octanuclear Rh™;Ag's complex having the A
configurational metalloligands,! while the reaction of Arri-[Co(L-cys);]*” with Au” induced
chiral inversion to give an S-bridged Au'sCo"; decanuclear complex having the A
configurational metalloligands.” In this presentation, we will report on the stereochemical
behavior of the reaction mixture of A rr-[Co(L-cys)s]*” toward Ag" ion.

Keywords : Polynuclear Complex, Chiral Inversion
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1) Y. Fukuda, et al., Inorg. Chem., 2021, 60, 468-475.
2) P. Lee, et al., Chem. Eur. J., 2014, 20, 6646-6649.

© The Chemical Society of Japan - [BJA501-1Tam-01 -



[BJA501-1am-02 BALEA B10585FES (2025)

BEREICRT LEBENRERZE R SAMa/NIL MRILSSF
DERREHIEFSE

(BRARBE BB - [ RFBESAES 2 - @IRCRERR ISR A B °)

Ol AEH 1« REF ZeoZ 1« WRpIL 122 =4F T - W = - AR s !
Synthesis and magnetic properties of porous cobalt coordination polymer exhibiting structural
phase transition depending on the desorbed solvents(!Shimane University, *Yamagata
University, *Kanazawa University)OKanami Matsubara,' Natsumi Yano,' Hiroshi Sakiyama,?
Ryouji Mitsuhashi,® Makoto Handa,! Yusuke Kataoka'.

Metal-Organic Frameworks (MOFs) incorporating 1,4-cyclohexanedicarboxylate (trans-chdc)
as a bridging ligand are expected to exhibit structural phase transitions originating from
adsorption and desorption of guest solvent molecules in their pores. However, there are no
reports of functionality switching triggered by structural phase transitions in those MOFs. In
this study, a new [Cos(trans-chdc);(DMF), s(H20)o5]-DMFi 5 (1) constructed from cobalt ion
and trans-chdc was synthesized and characterized on its coordination structure, magnetic
property, and structural phase transition behavior. Single crystal X-ray structure analysis
revealed that 1 forms a two-dimensional sheet structure with two different secondary building
units (SBUs), [Co3;(COO)3(DMF)3;] and [Co3(COO)3;(DMF),(H20)]. In the temperature-
dependent magnetic susceptibility measurement, as-synthesized 1 exhibit ferromagnetic
behavior at low temperatures, whereas activated 1, which was dried at 433K, exhibited
antiferromagnetic interactions.

Keywords : metal-organic frameworks, crystal structure, magnetic properties, phase transition
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1) Y. Kataoka.et al., Coordination Chemistry
Reviews, 472, 214796 (2022).
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Precision synthesis and formation mechanism of hetero-metal-oxo clusters by a post-metal-

ion-substitution reaction ('Sch. Mater. Chem. Tech., Science Tokyo, *CLS, Science Tokyo,

34SMat, Science Tokyo) OTakanori Saito!?, Keisuke Ito?, Mikiya Kato'?, Tomoya Fukui'*3,

Takanori Fukushima'-

We have recently reported the selective construction of a decanuclear zinc-oxo cluster by the
complexation of 1,8,13-tricarboxytriptycene with zinc acetate dihydrate?. In the present work,
we investigate the synthesis of hetero-metal-oxo clusters through metal exchange reactions of
this decanuclear zinc-oxo cluster with cobalt ions. When the zinc-oxo cluster is allowed to react
with cobalt nitrate hexahydrate, regioselective metal-ion substitution of zinc with cobalt takes
place in a stepwise manner, giving a hetero-metal-oxo cluster with a composition of
[Co3Zn7(L)404(H20)(dmf)s], which retains the number and position of the metal ions from the
original. Here we report details of the metal-exchange reaction of the resulting hetero-metal-
oxo clusters.

Keywords : Polynuclear complexes; Multidentate ligands; Triptycene; Hetero-Multinuclear
Metal-oxo cluster; Cobalt oxide
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1) M. Kato, T. Fukui, H. Sato, Y. Shoji, T. Fukushima, Inorg. Chem. 2022, 61, 3649.
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Synthesis and catalytic property of a new Co-NHC complex bearing a 15-membered macrocyclic
ligand
(Dept. Chem., Kyushu Univ.) OShunsuke Eguchi, Kosei Yamauchi, Ken Sakai

We previously reported that a cobalt complex having 16-membered N-heterocyclic carbene
ligand (1) promotes hydrogen evolution reaction (HER)."? In the present study, we designed a
new cobalt-NHC complex bearing the 15-membered macrocyclic ligand (2) to accelerate the
formation of a hydride species by reducing the steric hindrance. In addition, we synthesized a
dibromide form of 1 (3) to realize the rapid and high-yield synthesis of cobalt-NHC complexes.

Keywords : Hydrogen Evolution Reaction (HER), cobalt-NHC
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1) K. Kawano, K. Yamauchi, and K. Sakai, Chem. Commun., 2014, 50, 9873.
2) K. Yamauchi, K. Kawano, K. Yatsuzuka, K. Kawamura, M. Kan, and K. Sakai, J. 4m. Chem. Soc.,
2025, DOI: 10.1021/jacs.4c10246.
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Synthesis of a Novel Tetranuclear Cobalt Cubane Water Oxidation Catalyst with a
Pyridyl Anchor and Its Application to Modified Electrode

(*kyushu Univ.) OKousei Harada,! Ken Sakai,! Hironobu Ozawa?

Recently, we have reported that solar-driven water splitting efficiently proceeds only by
giving a small applied bias by using the molecular-based TiO photoanode modified with both
a polypyridyl ruthenium photosensitizer and a Ru(bda)-type water oxidation catalyst (WOC).
Nevertheless, photoelectrocatalytic performance of the TiO, photoanode is found to gradually
decrease with time due to the desorption of the multi-electron-oxidized species of Ru(bda)-
type WOC. In this study, a novel cobalt Cubane WOC with four pyridyl anchors (C04O4-py)
has been synthesized to improve the stability of its chemisorption to the TiO surfaces even
after multistep oxidation. Electrocatalytic performance for water oxidation of the Co4Q4-py-
modified TiO, electrode will be presented.

Keywords : Artificial photosynthesis, Water oxidation, Co cubane , TiO;
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1) X. Yan, K. Sakai, H. Ozawa, ACS Catal., 2023, 13, 13456.
2) G. C. Dismukes, et al., J. Am. Chem. Soc., 2011, 133, 11446.
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Interfacial synthesis of 2D bis(terpyridine)metal(ll) complex
polymers with a pyridine-cored ligand

('Research Institute for Science & Technology, Tokyo University of Science) OKenji
Takada,' Hiroshi Nishihara'

Keywords: Coordination Polymers, Interfacial Synthesis, Terpyridine Complexes

Coordination nanosheets (CONASHs) are emerging two-dimensional materials
prepared in bottom-up ways via coordination bonds. Rich varieties of the combinations
between metal ions and organic ligands endow various functionalities to CONASHSs.!
Bis(terpyridine)metal(II) complexes are one of the most fundamental coordination
compounds. Their chemical and physical properties are highly dependent on the metal
centers. Thus, we have developed materials chemistry of bis(terpyridine)metal(Il)-based
CONASHs using various metal ions. When redox-active metal ions are employed as metal
centers in bis(terpyridine)metal(Il)-based CONASHSs, they exhibit rich electrochemical
properties such as electrochromism and electrical conductivity based on redox-conduction
mechanism.>> In addition, when d' metal ions such as Zn?>" were used, luminescent
bis(terpyridine)metal(IT)-based CONASHs.®

Chemical modification of terpyridine ligands is also effective to create useful
CONASHSs. However, the functionalization of bis(terpyridine)metal(Il)-based CONASHs
by introducing functional groups or molecular-recognizing moieties is still in its infancy.
Here, we newly designed and synthesized a terpyridine ligand modified with pyridine group,
which can act as molecular recognition moieties for acids and metal ions (Figure). We will
report  the  interfacial synthesis, characterization, and  functions  of
bis(terpyridine)metal(Il)-based CONASH using the pyridine-cored ligand.

(’é(? U%U ‘S?VJ Lo TR
¢

{

AR . -
4
1@:& P o "gxk " i

%\ ‘k&é& ‘&i*«yztﬁ*é‘

5;2% |

: i

' 3
Pyridine-cored terpyridine ligand B B
¥ WA W
+
§ § }i §
& &8 & &

Figure. 2D bis(terpyridine)metal(Il) polymer using the pyridine-cored terpyridine ligand

1) H. Maeda ef al. Coord. Chem. Rev. 2022, 470, 214693. 2) K. Takada ef al. J. Am. Chem. Soc. 2015,
137, 4681-4689. 3) J. Komeda et al. Chem. Eur. J. 2022, 28, ¢202201316. 4) K. Takada et al
Commun. Chem. 2024, 7, 186. 5) K. Takada et al. J. Inorg. Organimetal. Polm. 2024, 34, 2990-2997.
6) T. Tsukamoto et al. J. Am. Chem. Soc. 2017, 139, 5359-5366.
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Synthesis and Structure of Bis(chelate) Cobalt Complexes Bearing Benzoquinone Dioxime
Ligands ('College of Life Sciences, Ritsumeikan University, *School of Materials and
Chemical Technology, Science Tokyo) O Daichi Kato,! Yuya Kusano,! Takuya Harada,’
Shigeki Kuwata!

Ortho-benzoquinone dioxime LH> is expected to be a non-innocent ligand participating in
both proton and electron transfer.! Recently, we synthesized the anionic dichlorido complexes
(Ph4P)[CoCL(RLH),] (1a; R = H, 1b; R = OEt) by the reaction of anhydrous cobalt(II)
chloride and benzoquinone dioxime RLH, and subsequent recrystallization from dimethyl
sulfoxide.> Here, we reexamined the synthesis and properties of [CoCl(py)(RLH).] (2)°
including a new compound, 2b (R = OEt).

Single-crystal X-ray analysis of 2b revealed two monoanionic quinonoid chelate ligands
form intramolecular hydrogen bonds like in 1. Addition of chloride to the pyridine complex
2a led to quantitative conversion to the anionic complex 1a, while the same treatment of the
ethoxy-substituted 2b resulted in only a 61% conversion.

Keywords : Cobalt; Oxime Ligand; Redox Non-innocent Ligand
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1) T. Harada, S. Ando, S. Kuwata, Eur. J. Inorg. Chem. 2022, ¢202200293.

2) D. Kato, Y. Kusano, T. Harada, S. Kuwata, The 104th CSJ Annual Meeting of CSJ, F1231-2pm-13
(2024).

3) A. S. Abushamleh, M. M. El-Abadelah, J. Chem. Soc. Pak. 2000, 22, 293-298.
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Immobilization of Cobalt Polyoxometalates in Crystalline
UiO-69@Ru(bpy)2 for High-Performance Water Oxidation
Photocatalysis

('Kyushu University) ODao-Kuan Li,! Kosei Yamauchi,! Ken Sakai,’
Keywords: MOF; POMs; Photocatalysis; Water Oxidation;

In the transition from fossil fuels to renewable energy sources, solar energy conversion
technology has garnered significant attention in recent years. This is primarily due to the
potential of hydrogen produced via photocatalytic water splitting and carbonaceous fuels
generated from carbon dioxide, both of which are considered promising candidates for
renewable energy. However, water oxidation catalysts (WOCs) remain a key bottleneck in
this process. To address this challenge, designing multifunctional photocatalysts with
porous structures and structural stability—combining catalysis, light capture, and
porosity—has become an attractive research direction. Metal-organic frameworks (MOFs)
offer an ideal platform for this purpose due to their porosity and the functional tunability of
their organic linkers. With their tunable structure, high surface area, abundant active sites,
and exceptional stability, MOFs are considered a promising material for catalytic
applications.'

Cobalt polymolybdate (CoPOM), which has been shown to be an efficient and
highly stable water oxidation catalyst (WOC) 2], was utilized as the molecular WOC
in the photocatalytic system we constructed.First, we synthesized the precursor
linker and then grew the MOF crystal of UiO-69 under hydrothermal conditions.
Next, Ru(bpy):Clz, serving as the photosensitizer, was coordinated with UiO-69 to
form the Ru(bpy)2/UiO-69 complex. Finally, CoPOM was immobilized within the
MOF through electrostatic adsorption to create the target structure,
Ru(bpy)2/Ui0-69@CoPOM. Electrochemical tests have shown that the system can
effectively promote photocatalytic water oxidation, providing a new design direction
for the design of water oxidation catalysts.

Photosensitizer
oy
SN
L No |/C\

7y AR
NS h
7+ MOF Growth Ny~ % (coordination)

5 ®
Hcoccoon :: . ;.. (adsorption) 5
o5
weee

UIO-69 CoPOM

@Co®Mo@®@OOH
CoPOM([CoMo6024H8]*)

1) Xuanyu F., Yunhong P., Yang S.,Carter B., Ziwan X., Zhong L., and Wenbin L., J. Am. Chem. Soc.
2020, /42, 690-695.2)S. Tanaka, M. Annaka, K. Sakai, Chem. Commun., 2012, 48, 1653-1655.
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Synthesis and electrocatalytic activity of cobalt(Ill) benzonorrole complexes with an axial
triphenylphosphine (Graduate School of Science, Tokyo Metropolitan University) O Taiki
Tohi,! Masatoshi Ishida'

Metal corrole complexes have been extensively studied for their catalytic applications. In this
study, we synthesized a novel cobalt complex (CoPPhs-1) using benzonorrole (1), an N-
confused corrole derivative, modified to tune catalytic reactivity, with triphenylphosphine as
the axial ligand. Similar to the known cobalt corrole complexes, the cobalt benzonorrole
complex possesses an open-shell Co(II) radicaloid electronic structure, as evidenced by UV-
vis-NIR absorption, variable-temperature NMR spectroscopies, and quantum chemical
calculations. Furthermore, electrochemical measurements revealed that cobalt benzonorrole
complexes modified with substituents could be immobilized on carbon electrodes and
evaluated for their catalytic activity in the reduction of carbon dioxide.

Keywords : Porphyrin; Cobalt; Catalyst; CO: reduction

KEWR g — L& BRI, it L CoRMAZ B iR EhTEz, &
WFZEClE, fBEROSMEDE 2 B8 L. N-IRELEM 2 i L7 = 0 — VIERIA TH D
v om—) (1) AHEMEELT, N 7o ViR AT ¢ U ERBIRAIFE35 a0
ReER (CoPPhs-1) Z A% L7-, BEED 2L koo — Lk & RIREIC . Fox N Ek
L7za /L bRy ) a— U R G BRI Co(Il) 7 ¥ VAR TABE 2 FF> 2 & M3,
UV 54 A AR A 7 v BRI ZE TH-NMR A7 kL BLOELFE
FHREICE TR ang, a5z, BEXLFNEZ®E U T, EfLEMEiE L 7-2
PNV R ) v VB R & IR IR ERRITAEST L, = O T ER{b R SRR T R EE 2 5T L
oo RKERTIZ, INHOa L MEROAR, Sttt B L OERILFRECRE S
SR A R S i RO

CO(OAC)Z . 4H20,
PPh,

THF, MeOH

Benzonorrole (1) CoPPh;-1

Scheme 1. Synthesis of cobalt benzonorrole complex, CoPPhs-1

[17 S. Ganguly, D. Renz, L. J. Giles, K. J. Gagnon, L. J. McCormick, O. J. Conradie, R. Sarangi, A.
Ghosh, Inorg. Chem. 2017, 56, 14788—14800.
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Solubility Control of Cyano-Bridged Coordination Polymers by Counter-Cation Exchange

'Graduate School of Engineering and *Research Center for Artificial Photosynthesis, Osaka
Metropolitan University) O Yusuke Seki,' Takashi Nakazono,? Yusuke Yamada'*

Coordination polymers (CPs) have been expected to act as excellent heterogeneous catalysts
necessary for realizing sustainable society. Solubilization of highly active CPs would be
beneficial for scrutinizing the reaction mechanism at the atomic level. A cyano-bridged CP,
K{Co"; s[Fe"(CN)s]} {(K)Co—Fe}, has been reported to be soluble without losing water
oxidation catalysis by the counter-cation exchange of K* with MesN" ions." We report herein
the solubility control of (K)Co—Fe by counter-cation exchange with various cations (NH4",
MesN", EuN", etc.). Powder X-ray diffraction (PXRD) measurements indicated that their
solubility is closely related to their crystal structures of resultant powder after counter-cation
exchange.

Keywords : Prussian Blue Analogue; Polynuclear Metal Complex,; Depolymerization, Soluble

ARV Rt & U CHERE T D BUALE 201 O Al bIE BOSHERE O FERN 72 fR B ot o
il fE & OE AL O T DOFE MR FIETH S, T E TIZ K{Co" s[Fe"(CN)]}
{(K)Co—Fe! D7 /) ZEAGHEANL & /0155 MesN™ & DA F A AT L » T, KOk
fREAER 200 Z L A b3 5 Z L2 LT & D, RAFSE T, (K)Co-Fe %
LT DT OB IR T L H =BT F 2 DREEIT DN THRET D,

F3. (K)Co-Fe D 7 & —F F A L AZHUZ L U (NHs)Co—Fe, (MesN)Co—Fe 35 1
NEuN)Co-Fe % 1572, (MesN)Co-Fe TIZH 2 Wik OIAIR DS B L7273, (NHs)Co—
Fe & (EuN)Co—Fe |30 F 4 L ZZHNEIT L2 b O DKICREREETH -T2, KIZ,
T H 2 REBR G O ARD PXRD JIE41T->7- (Figurel), (NHs)Co-Fe |X
(K)Co-Fe & [Fl Ui L2 51 (fee) HEIEZHMERF LTz, —7F . (MesN)Co-Fe 13
ME72 3D i, (EuN)Co—Fe X 2D [ o —
WiEEzRoZ Enbholz, =
WO OFRERIT, WREL FIT 5
T OIZ U 2R fE S o D Z
EERLTVD, ZhbORR ! vt b VA MWW
ZEEFE X MesNTEILIEOES34E 10 20 30 40 5010 20 30 40 5010 20 30 40 50
JHE:%{F#/) RNMef (R _ Et, n-Pr’ - 26, degree 20, degree 26, degree
Bu, n-Hex)D 51 F 4 M AFREIC
52 550 B i~

Figure 1. PXRD patterns of (a) (NHs){Co";s[Fe"'(CN)s]}
{(NH4)Co—Fe}, (b) (MesN)Co—Fe, and (d) (EtsN)Co—Fe. Insets

are photographs of aqueous solutions containing each sample.

1) Y. Seki et al., Chem. Sci. 2024, 15, 16760.
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Proton Conduction in Hydrogen-Bonded Architectures Composed of Cobalt Complex

(Department of Chemistry, Faculty of Science, Tokyo University of Science) O Naoki
Takimoto, Fumiya Kobayashi, Makoto Tadokoro

A hydrogen-bonded mononuclear cobalt complexes with terpyridine derivative {[Co™(COO-
terpy)(H2bim)(SCN)](C104)-nH20}6 ([1]6) and {[Co™™(Hobim)(SCN)(COO-terpy)](C104)},
([2]+) were synthesized. Single-crystal X-ray structural analysis for [1] revealed that the
stacking of hexamers results in the formation of two types of one-dimensional channels,
forming a specific hexagonal hexameric structure through complementary hydrogen bonding
between carboxyl groups and imidazole. The hydrogen-bonded networks and proton
conduction behavior of these complexes were investigated.

Keywords : Cobalt Complex; Hydrogen Bonding; Proton Conduction

=R =a— T NVOEBDOTOIZ, BRI SITISH IR 7 v b ARG M
MBI ER ZEDTEB Y, B2 5 miEae bz B L7 TAMGRRKIC X 2 Ferk i) ~
DEAPED LN TS, BFEETIIZINETIZ, A7 1 24 —3— (SCO)
B4 % T HEE Co(IDFERIZKFER A Y NV — 2 O AIRE 7R B Uk 438 A
HZEIZED, SCO @b @7 a b AR O T & R SRR TR RO BR
FIZHD LTV D, D ARBFZETIX, KFEREAH SCO §K [Co(COOH-terpy)]* % il
BRA & LTz 7oK B G oy TSR OIS 2 B 5 Uiz, KF-ERE S T v

k& LT [Co"(Habim)xy(SCN):] Z W& 2 A, BN T3S HEST L7k FEfRE AT
NERFEE {[Co™(COO-terpy)(Habim)(SCN)](ClO4)-nH20}6 ([1]6) 6 L UK FEREATIR
AR — R TTEERE S {[Co™ ™M (Habim)(SCN)(COO-terpy)](ClO4)}, ([210) 72345 Hav7=,

AR 1 IXH AR LR L B A I A — LM R AKAERBEIC L > T, ~F
YA F VRO N EBREE ([1]s) ZTEE L. ZFBHEO—RILTF ¥ XL EHELTNDH D
EBRHLMNERST (K1) . RifiA v E—F U RAREDOFER, 1 DXLy b7
JUIE, 100% RH M4 F 353 K 12T 6.0 x 1072 S/em O@EW7' 1 b AREE Z R4 2
EMABEMNE oz, BHIL, MR 1B L2 OFEIZ O N THET 5,

1. {[Co™(COO-terpy)(H2bim)(SCN)](Cl04)-nH20}6 ([1]6) D#AST T4
1) F. Kobayashi, et al., Cryst. Growth Des., 2023, 23, 1633—1640.
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Solution Structures of Isothiocyanato Cobalt(Il) Complex Depending on Concentrations in
Various Solvents (' Graduate School of Engineering, Osaka Metropolitan University, *Research
Center for Artificial Photosynthesis, Osaka Metropolitan University) O Naoki Nishino,'
Takashi Nakazono,” Yusuke Yamada'*

The color change of (MesN),[Co"(NCS)4] was observed in various solvents with different
concentrations. The blue color of methanol solution containing (MesN),[Co"(NCS)4] at the
concentration higher than 10 mM diminished by reducing the concentration. Such drastic color
change was not observed in acetone, acetonitrile or DMSO. The solution structure in MeOH
was compared with those in other solvents by UV-Vis, ESI-MS, etc. The UV-Vis absorption
measurements for MeOH resulted in the decrease of the molar absorption coefficient at 623 nm
at lower concentrations, indicating the formation of octahedral Co" species. ESI-MS~
measurements were performed in acetone and methanol. The peaks attributed to Co complexes
with multinuclear structures were observed only in the methanol solution.

Keywords : Solution Structure; Concentration Dependence; Raman Spectroscopy
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