Session The 105th CSJ) Annual Meeting

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

88 Sat. Mar 29,2025 1:00 PM - 3:40 PM JST | Sat. Mar 29, 2025 4:00 AM - 6:40 AM UTC m [BJA307(A307,
Bldg. 1, Area 2 [3F])

[[BJA307-4pm] 09. Coordination Chemistry, Organometallic Chemistry

Chair: Hitoshi Izu, Tsubasa Omoda

® English

1:00 PM - 1:10 PM JST | 4:00 AM - 4:10 AM UTC

[[BJA307-4pm-01]

Synthesis, Structure, and Reactivity of Heterobimetallic Complexes Featuring Period 4
Transition Metal-Rh bonds

OZHENYAO LI, Jun TAKAYA' (1. Osaka University)

® Japanese

1:10 PM - 1:20 PM JST | 4:10 AM - 4:20 AM UTC

[[BJA307-4pm-02]

Synthesis of Metal Complexes with 4-(pyrrolidin-1-yl)imidazo[1,5-b]pyridazine-7-ylidene
Ligand

Olkumi Yamamoto!, Tatsuhiko Yoshino3, Kousuke Higashida2, Shigeki Matsunaga?# (1. Kyoto
Univ., 2. Kyoto Univ., 3. Kyoto Univ. , 4. Hokkaido Univ.)

® Japanese

1:20 PM - 1:30 PM JST | 4:20 AM - 4:30 AM UTC

[[BJA307-4pm-03]

Synthesis and properties of cage compounds constructed from dinuclear Rh(ll) complexes
OKoki Yasuda', Masaki Kitada', Kento Kosugi', Kanako Okuda?, Shigeyuki MasaokaZ2, Mio

Kondo' (1. School of Science, Institute of Science Tokyo, 2. Graduate School of Engineering,
Osaka Univ)

® Japanese
1:30 PM - 1:40 PM JST | 4:30 AM - 4:40 AM UTC

[[B]JA307-4pm-04]

Synthesis and reactivity of half-sandwich complexes of group 9 metals having bulky CsArs (Ar
= aromatic groups) ligands

OTaira Adachi’, Hitoshi Izu’, Yasuhiro Ohki’ (1. Kyoto University)

® Japanese

1:40 PM - 1:50 PM JST | 4:40 AM - 4:50 AM UTC

[[BJA307-4pm-05]

Synthesis and crystal structure of a helically extended one-dimensional chain

OVYuji Shudo', Kazuhiro Uemura (1. Faculty of Engineering, Gifu Univ.)

® Japanese

1:50 PM - 2:00 PM JST | 4:50 AM - 5:00 AM UTC

[[B]JA307-4pm-06]

Evaluation of water clusters confined to quasi 1-D hydrophilic nano porous molecular crystal
composed of tris-biimidazole Rh(lll) complex and trimesate ion by solid-state 2H-NMR
OTomoya Namiki', Yuta Numagami', Fumiya Kobayashi', Takuya KuriharaZ, Motohiro Mizuno?,
Makoto Tadokoro! (1. Tokyo Univ. of Sci., 2. Kanazawa Univ.)

© 2025 The Chemical Society of Japan



Session The 105th CSJ) Annual Meeting

® Japanese
2:00 PM - 2:10 PM JST | 5:00 AM - 5:10 AM UTC

[[B]JA307-4pm-07]
Synthesis of hexanuclear palladium cluster supported by both silylene and thiolate ligands

OTetsuro Suda’, Yusuke Sunada’2 (1. Graduate School of Engineering, The University of Tokyo,
2. Institute of Industrial Science, The University of Tokyo)

2:10 PM - 2:20 PM JST | 5:10 AM - 5:20 AM UTC
Break

® Japanese

2:20 PM - 2:30 PM JST | 5:20 AM - 5:30 AM UTC
[[BJA307-4pm-08]

Synthesis and Reactivity of Anionic Pd(0) Alkyl Complexes

OTokoro Miyazaki!, Hajime Kameo', Hiroyuki Matuzaka' (1. Osaka Metropolitan University)

® Japanese

2:30 PM - 2:40 PM JST | 5:30 AM - 5:40 AM UTC

[[B]A307-4pm-09]

Suzuki-Miyaura Cross-Coupling Reaction Using Palladium Catalysts Supported on Phosphine
Periodic Mesoporous Organosilicas

OKosuke lizuka', Yoshihiro ShimoyamaZ, Shinji Inagaki?, Kazuhiko Sato?, Yumiko Nakajima' (1.
Institute of Science Tokyo, 2. National Institute of Advanced Industrial Science and Technology)

® Japanese

2:40 PM - 2:50 PM JST | 5:40 AM - 5:50 AM UTC

[[BJA307-4pm-10]

Reaction of Bis-Arene Trinuclear Palladium Complexes with Alkynes

OKeisuke Bando!, Tsubasa Omoda’, Tetsuro Murahashi’ (1. Institute of science Tokyo)

® Japanese

2:50 PM - 3:00 PM JST | 5:50 AM - 6:00 AM UTC

[[BJA307-4pm-11]

Efficient Conversion of Tetraalkoxysilanes Enabled by Catalytic Activation of Si-O Bond
OMASANORI YOSHIKAWA', KOUKI KITAMURA', YOUNOSUKE KAWAHARA, HAJIME KAMEOT,
HIROYUKI MASTUZAKA' (1. Osaka Metropolitan University)

® Japanese

3:00 PM - 3:10 PM JST | 6:00 AM - 6:10 AM UTC

[[B]JA307-4pm-12]

Synthesis and Phase Transition of Two-Dimensional Silver Coordination Polymers with Long
Alkyl Chain

OSota Tanaka', Ryohei Akiyoshi', Akinori Saeki2, Shunya Takamura', Daisuke Tanaka' (1.
Kwansei Gakuin University, 2. Osaka University)

® English

3:10 PM - 3:20 PM JST | 6:10 AM - 6:20 AM UTC

[[BJA307-4pm-13]

Synthesis and application of metal-cluster-containing MOFs using Hexaazaphenalenyl ligands

OUkyo Mizuno', Yuki Wada', Qiao Jiang, Pavel M Usov'!, Makoto Tadokoro?, Masaki Kawano' (1.
Institute of Science Tokyo, 2. Tokyo University of Science)

© 2025 The Chemical Society of Japan



Session The 105th CSJ) Annual Meeting

® Japanese

3:20 PM - 3:30 PM JST | 6:20 AM - 6:30 AM UTC

[[BIA307-4pm-14]

Synthesis and Characterization of Sulfur-Containing Two-Dimensional Semiconductive
Coordination Polymers with Cadmium-lodine Bond

ORyoma Tanaka', Ryohei Akiyoshi®, Asuka Nishibe, Akinori Saeki?, Daisuke Tanaka® (1.
Kwansei Gakuin University, 2. Osaka University)

® Japanese

3:30 PM - 3:40 PM JST | 6:30 AM - 6:40 AM UTC

[[B]JA307-4pm-15]

Selective Synthesis of Crystal Polymorphs and Thermally Induced Structural Transformation
in One-Dimensional Semiconductive Coordination Polymers

OHonoka Motokawa', Ryohei Akiyoshi', Serina Nojima', Asuka Nishibe', Akinori Saeki?,

Takanori Nakane?, Akihiro Kawamoto?, Genji Kurisu?, Daisuke Tanaka' (1. Kwansei Gakuin
University, 2. University of Osaka)

© 2025 The Chemical Society of Japan



[B]A307-4pm-01 The 105th CSJ Annual Meeting

Synthesis, Structure, and Reactivity of Heterobimetallic
Complexes Featuring Period 4 Transition Metal-Rh bonds

(‘Graduate School of Engineering Science, Osaka University) OZhenyao Li,' Jun Takaya'
Keywords: Heterobimetallic complex; Rhodium; Period 4 transition metals; Iron; Nickel

In the last decade, metal-metal bonded complexes have been reported to exhibit specific
reactivities in catalytic transformations due to their unique electronic configurations. Period 4
transition metals are usually redox active via single electron transfer processes, thus invoking
their potential utility as electron reservoirs in bimetallic systems. Therefore, exploration of
synthesis and catalysis of bimetallic complexes having period 4 metal-late transition metal
bonds is significantly attractive.

Herein, we report systematic synthesis of heterobimetallic complexes featuring period 4
transition metal-Rh bonds utilizing a 6,6”-bis(phosphino)-2,2’:6’,2”-terpyridine derivative 1
as a scaffold for the metal-metal bond (Scheme 1). Sequential addition of FeCl, and
[RhCl(coe).]. to the multidentate ligand 1 afforded an Fe—Rh complex 2 in good yield. XRD
analysis disclosed that the Fe—Rh distance is shorter than the sum of the corresponding covalent
radii, supporting formation of direct Fe—-Rh bonding. This method was also applicable to other
period 4 metals instead of Fe. Furthermore, it was found that treatment of the Fe—Rh complex
with HBpin generated a Fe—Rh hydride species, which could be useful for catalytic molecular
transformations.

[RhCl(coe),],

FeCl, (1.0 equiv.) (0.5 equiv.) ~ A \159/ I\~
> - \ /\// ~ /
THF t,2h /"\—“\,
80°C,1h 54% (2 steps) I 4
(]
1,
1 2 7 Fe-Rh = 2.4993(6) A

* Structure and reactivity
* Applicable to other period 4 metals

Scheme 1. Synthesis and structure of the Fe—Rh complex 2.
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Synthesis of Metal Complexes with 4-(pyrrolidin-1-yl)imidazo[1,5-b]pyridazine-7-ylidene
Ligand ('Faculty of Science, Kyoto Univ., *The Hakubi Center, Kyoto Univ., *Graduate School

of Science, Kyoto Univ., *Faculty of Pharmaceutical Sciences, Hokkaido Univ.) O Ikumi
Yamamoto,' Tatsuhiko Yoshino,? Kosuke Higashida,® Shigeki Matsunaga®*

N-Heterocyclic carbenes (NHCs) tightly bind to transition metals, forming stable metal
complexes. Transition metal complexes containing a NHC ligand are widely utilized in the
design of functional organometallic materials and catalysts. Especially, multi-nuclear
complexes bearing intramolecular metallophilic interactions are expected to be applied to
photocatalysis,’ structural control,> and sensors.” Hence, NHC ligands providing stable
complexes with metallophilic interactions are attractive targets for expanding the chemical
space of catalysts and materials. In this contribution, we introduce a novel NHC ligand, 4-
(pyrrolidin-1-yl)-6 H-imidazo[ 1,5-b]pyridazine-7-ylidene, designed to enable the preparation
of stable multi-nuclear complexes with metallophilic interactions. This ligand is expected to
employ an N-heteroaromatic ligand to flank a metal atom with another metal atom bound to
the carbene ligand.

Keywords : N-heterocyclic Carbene; Multidentate Ligand,; Heterodinuclear Complex
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1) Witzel, S.; Hashmi, A. S. K.; Xie, J. Chem. Rev. 2021, 121, 8868-8925.
2) Katz, M. J.; Sakaib, K.; Leznof, D. B. Chem. Soc. Rev. 2008, 37, 1884—1895.
3) Yeung, M. C.-L.; Yam, V. W.-W. Chem. Soc. Rev. 2015, 44, 4192-4202.
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Synthesis and properties of cage compounds constructed from dinuclear Rh(Il) complexes
(!School of Science, Institute of Science Tokyo,*Graduate School of Engineering, Osaka Univ)
OKoki Yasuda,' Masaki Kitada,' Kento Kosugi,' Kanako Okuda,” Shigeyuki Masaoka,” Mio
Kondo!

Metal-organic cage compounds (MOCs), which are constructed by self-assembly of metal
ions and organic ligands, are molecular compounds with unique internal spaces. MOCs can
encapsulate reactive substrates in their inner space so they are expected to suppress reactivity
and realize the capture of reaction intermediates, which is difficult to achieve under normal
conditions. In this study, MOCs with Rh(II) paddle-wheel dimer complexes as catalytic active
sites were synthesized and their physical properties were investigated.

Keywords : Metal-Organic Cage Compounds (MOCs), Internal Space; Self-Assembly; Imine
Condensation
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Scheme 1. A X UHfEE1Z L % Rh-Cages DA%
1) T. Yakura, H. Nambu, Tetrahedron Lett., 2018, 59, 188-202.
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Synthesis and reactivity of half-sandwich complexes of group 9 metals having bulky CsArs (Ar
= aromatic groups) ligands ('Kyoto University) OTaira Adachi,' Hitoshi Izu,' Yasuhiro Ohki'

Selective transformations of hydrocarbons without functional groups are highly desirable to
expand their utility other than solvents or fuels. One promising reaction is the C-H borylation
reaction, but this reaction remains limited to laboratory settings because the catalytic turnovers
are not sufficiently high. In this study, we designed and synthesized half-sandwich complexes
having bulky Cp ligands to improve catalytic activity and prevent their polymerization. Our
half-sandwich complexes are expected to suppress polymerization due to steric hindrance
attributed to the bulky ligands and promote substrate trapping due to hydrophobic space around
the active center during the borylation reaction.

In this presentation, in addition to the synthesis of half-sandwich Rh-complexes, the catalytic
activity for the borylation of C-H bonds in alkanes will also be reported.

Keywords : Half-sandwich complexes, Cyclopentadienyl; Borylation
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Figure Synthesis of half-sandwich complexes of group 9 metals having bulky ligand.
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Synthesis and crystal structure of a helically extended one-dimensional chain ('Faculty of
Engineering, Gifu University) OYuji Shudo,' Kazuhiro Uemura'

It is possible to synthesize various one-dimensional chains containing rhodium dinuclear and
platinum tetranuclear complexes with HOMO-LUMO interactions at the dz* orbitals. In this
study, we succeeded in obtaining two types of novel chains with an amidate-bridged rhodium
dinuclear complex, which can be oxidized by one electron at the &* orbital: one features a
unique metal sequence —[Rhy]—[Pt2]-[Pt]-[Pt2]—, and the other has a helical structure.
Keywords : Dinuclear complex; Hetero-metal; One-dimensional chain; Electronic structure
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1) K. Uemura, Dalton Trans., 2017, 46, 5474-5492.
2) K. Uemura, T. Kanbara, M. Ebihara, Inorg. Chem., 2014, 53, 4621-4628.
3) K. Uemura, T. Yamada, Eur. J. Inorg. Chem., in press.
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Evaluation of water clusters confined to quasi 1-D hydrophilic nano porous molecular crystal
composed of tris-biimidazole Rh (III) complex and trimesate ion by solid-state H-NMR
(Department of Chemistry, Faculty of Science, Tokyo University of Science, *Graduate School

of Natural Science and Technology, Kanazawa University) O Tomoya Namiki', Yuta
Numagami', Fumiya Kobayashi', Takuya Kurihara®, Motohiro Mizuno?, Makoto Tadokoro!

Water clusters confined to hydrophilic nano-porous crystals have hierarchical H-bonding
structures originated in interactions with the nano-channel pores. It is important for
understanding of a biomolecule to elucidate the water hierarchy, which would be expected in a
hydration structure on proteins. In this study, we have succeeded to prepare
{[Rh(D;bim);](TMA)-20D,0}, (1) (H.bim = 2,2 -biimidazole, TMA*" = trimesate), which
has quasi 1-D nanochannels confining the hierarchical water clusters. This time, measuring the
powder sample of 1” by variable-temperature solid-state 2H-NMR spectra, we would like to
reveal the hierarchy of three-layered structures for the water clusters (Fig. 1), which have the
different relaxation times depending on each a layer.

Keywords : Solid-State NMR; Nano-Pores, Water; Hydrogen Bond; Molecular Crystals
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Synthesis of hexanuclear palladium cluster supported by both silylene and thiolate ligands
(‘Graduate School of Engineering, and ZInstitute of Industrial Science, The University of
Tokyo) OTetsuro Suda' and Yusuke Sunada'*?

We have focused on the synthesis of metal clusters bearing organosilicon ligands, and the
development of their catalytic functions. In our previous study, it has been discovered that
hexanuclear palladium cluster supported by both CI and silylene ligands could be facilely
synthesized by the reaction of [Pd(CN'Bu):]; and Si>Ph4Cl,.! In this presentation, we wish to
describe the synthesis of a silylene-bridged hexanuclear palladium cluster in which thiolate
ligands were introduced in an aforementioned hexanuclear cluster framework. In addition, the
molecular structure of the obtained cluster was determined by a single crystal X-ray diffraction
analysis.

Keywords: Palladium,; Cluster; Silylene; Thiolate
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1)Yanagisawa, C.; Yamazoe, S.; Sunada, Y. ChemCatChem, 2021, 13, 169-173.
2)Shimamoto, K.; Sunada, Y., Chem. Eur. J. 2019, 25, 3761-3765.
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Synthesis and Reactivity of Alkyl and Aryl Pd(0) Anions

(‘Graduate School of Science, Osaka Metropolitan University) O Tokoro Miyazaki,'!
Hajime Kameo,' Hiroyuki Matsuzaka'

Anionic M(0) complexes (M = Group 10 metals) have been proposed as active species in a
variety of coupling reactions. However, structural determinations of these highly nucleophilic
species have rarely been realized. Recently, we have synthesized and structurally characterized
anionic Pd(0) and Pt(0) complexes with diphosphine-borane (DPB) ligands.'? In this study, we
report the synthesis of anionic alkyl and aryl Pd(0) complexes for the first time and aim to
realize catalytic cross coupling reactions using Pd(0) anions (Scheme 1). The desired anionic
Pd(0) complexes 2-R were synthesized in good yields through the reactions of the Pd(0)
complex 1 with organolithium reagents in the presence of 12-crown-4-ether. Moreover, we
investigated catalytic reactions of Aryl halide with organolithium reagent using Pd(0) anions
2-R.

Keywords : Pd, Anionic complexes, Cross coupling

T =AM 10 R0 Mg, KEx ek o ) RIS OIEERE L TIRESN
TS, LOLBRND, 210 OFEICREN L FREOREEMITIXIE L A ERB S
TR, i, FTg 7 Vv—7"Clid, R 7 VBN 1D o-T8 - M & DR 72
R D2 ELZhFZAE H LC, DPB (diphosphine-borane) Elf. & H 357 =4
PE PA(0) XN Py0) SEIRE AR L., = OMEEMNT A KH Lz V2, ABFETIL,
T =AM PA0) $EERNEEL 2D 0 AN v T ) VRN EERTH L HE
LT, TAFARLT UV —E2HTE7 =4 M Pd0) A% & L7 (Scheme 1),
BARMIZIX, 51K 1 E A Y 77 A8 % 12-crown-4-ether {7/E F CSH 5 2
L2k, T=F M PAd0) E5E 2-R & RAFRIGRTHEL, 612, ~nalr AT
U— L E Y F 7 LRIEA T L L, 7 =F M Pd(0) S8R 2-R 238 L 72 2 fillit

FOS & fat Lz,
@
Fl’h " [Li(E)]
B RLi, E B
Ph,P—Pd—PPh, R = Me, Ph Ph,P—Pd—PPh,
E = 12-crown-4
PPh, benzo-12-crown-4 R
1 2-R

Scheme 1. Synthesis of aniconic Pd(0) alkyl and aryl complexes 2-R

1) H. Kameo, J. Yamamoto, A. Asada, H. Nakazawa, H. Matsuzaka, D. Bourissou, Angew. Chem. Int.
Ed. 2019, 58, 18783-18787.

2) H.Kameo, Y. Tanaka, Y. Shimoyama, D. Izumi, H. Matsuzaka, Y. Nakajima, P. Lavedan, A. Le Gac,
D. Bourissou, Angew. Chem. Int. Ed. 2023, 62, €202301509.
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Suzuki-Miyaura Cross-Coupling Reaction Using Palladium Catalysts Supported on Phosphine
Periodic Mesoporous Organosilicas (' Graduate School of Materials and Chemical Technology,
Institute of Science Tokyo,* National Institute of Advanced Industrial Science and Technology

(AIST)) oKosuke lizuka,' Yoshihiro Shimoyama,” Shinji Inagaki,” Kazuhiko Sato,” Yumiko
Nakajima'

Coordinatively unsaturated monophosphine Pd(0) complexes are known as important active
species in cross-coupling reactions. Various ligands have been developed so far to precisely
construct catalytically active reaction spheres.” In this study, we synthesized a Pd catalysts
supported on phosphine periodic mesoporous organosilicas (P-PMO), in which phosphine
coordination sites are directly embedded in the mesoporous surface.” The P-PMO system
efficiently stabilizes active monophosphine Pd(0) species, suppressing the formation of non-
reactive diphosphine complexes, and was applied to the Suzuki—-Miyaura cross-coupling
reaction of various aryl chlorides, including sterically demanding substrates such as mesityl
chloride.

Keywords : Periodic mesoporous organosilica; Suzuki-Miyaura cross coupling; Palladium,
Phosphine ligand, aryl chlorides

RF—IRFBAEATCR ZAREL D7 0 Ak v 7' v G, BEENL AR /R
A7 42 PAOYENSBETEMERE S L THLA TS, ZHAVDERAFBEDTZD, T
F TIZ, Buckwald BUEML FITARE SN D L 9 i@ WENL -0, B+ ORE LA
B HEE(LELNL 172 ERFFE SN TE 72, RFFETIL, B A7 ¢ VBN EHE
AV HARINTHEOIAENT- A VR —TF ZAH#T Y I (P-PMO)CHEF &7z Pd fillt 4
BEC LT Y, AT, ORRAT 0 VEEROLER A A, SRR T 4 VSR E AL
THZENTED, ZREHWT, FEBREAMOBAR - B/ A 1y 7Y I K
I EER U e AR T, IER R TIEREECH » 7o AARRIS mm N A S F e &
K& 72 B I FTREChH o 7,

Pd cat. | T™MS -6 o
/@ (2.5 mol% Pd) ‘ @%@E%E‘ ,_o;‘s\@s‘:o,
) TMs-0 o-
..t (HO) K3P04 (3eq) O @@ | oL S L
= —0-Si~~Por~o '\O
1269 THF,60°C,24h X Pd cat B NN
X = CN, NO,, NH,, etc
R = Ph, tBu

Yields : ~ 95% TS = SiMe;
1) Abhijit Sen, and Yoichi, M. A. Yamada. Synthesis 2024, 56, 3555. 2) K. lizuka, Y. Maegawa, Y.
Shimoyama, K. Sakamoto, N. Kayakiri, Y. Goto, Y. Naganawa, S. Tanaka, M. Yoshida, S. Inagaki and Y.
Nakajima, Chem.Eur.J. 2024, 30, €2023031.
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Reaction of Bis-Arene Trinuclear Palladium Complexes with Alkynes
(' Graduate Major in Chemical Science and Engineering, Institute of Science Tokyo)
OKeisuke Bando,' Tsubasa Omoda,' Tetsuro Murahashi,!

In the reaction of mono-and dinuclear Pd complexes with alkyne, it is known that a
metallacycle is formed with dimerization of the alkyne. However, there have been no reports
on the reaction products of trinuclear Pd complexes with alkynes. In our study, we succeeded
in synthesizing a trinuclear complex with a metalacyclic structure by the reaction of a Pd
trinuclear pcp cluster with arene ligands and diphenylacetylene.

Keywords: Palladium, Metallacycle

Pd HEB IO TR E T AU OIGTIE, TAF O EBibZ A X F 4
ATNEKT HZ EDRMLILTND, FRZ ESEERICB W TIE, ER e X v
NUBOEEZ & D Z ERHLMICENTWD, — . Pd ZE8EA L T L X DK
mmowfm:hifmﬂgnfwﬁmoKﬁnfi\7v~/%mm%m%opd
SER2ANT I a7 7y (pep) VT AL =LY T 2= AT F LU ENIGESED
ZLT, A THA T NEEE SO RN ERT A Z 2P LN LT,

Pd VI AREZ =LV T 2= VT BFLUONINET R NI AVFTIToTE 2 A,
B O ZBEEIRN B R IR TR LTz, -, Boniz gkt 7=
VO CHEINL P A AT WM O X SEEfT 21T o7 2 A, AZTHA I Dy

TUEBVEDS PA JREIZRF L E R ¢ 7 U VLTS R A FRIEN U 72 R R 7 i

DT ENGInoT,
T
O=0 ]
- L—'Pd%d*L

2 equiv.
\Pd—Pd (2eq )
CH4CN, r.t.
71
— 2 B(ArF),”
2 B(Arf),~
(L = CH3CN)
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Efficient Conversion of Tetraalkoxysilanes Enabled by Catalytic Activation of Si-O Bonds
(Graduate School of Science, Osaka Metropolitan University) OMasanori Yoshikawa, Kouki
Kitamura, Younosuke Kawahara, Hajime Kameo, Hiroyuki Matsuzaka

Previously, we have developed a phosphine-oriented catalytic arylation of Si—~O bonds based on
the cooperative effect of palladium and Lewis acid.! In this study, we extended this reaction to
alkylation and examined the following removal of the oriented group (Scheme 1). The
monoalkylated product 2-Cy was obtained in good yield by using Mgl, and [ZnCys]~ as Lewis
acid and alkylating agent, respectively. Alkylation of 2-Cy was then investigated with
alkylaluminum reagents: the reaction with AlMe; gave the dimethylated product 3a, while the
reaction with AlEt; gave ethylhydrido silane 3b via alkylation and p -hydrogen elimination.
Furthermore, the reaction with Al'Bus gave dihydrido silane 3c. Hydrosilylation of aldehydes and
ketones catalyzed by B(C¢Fs)3 was also investigated using 3b, and the desired products 4 were
obtained in good yields.

Keywords : Alkoxysilane; Bond Activation, Palladium; Lewis Acid; Coupling Reactions

KADIN—=TTlE, NTVTLENARBEEDHEIREZHE L, vA 7 4 vECRIEE W
% 2 LT Si-O A OMiER) 7 U — LIRS ZFFEL T2 L, Sl KEIGZE 7 v F ARG
~CEB L. BlRFORE 2T L 72 (Scheme 1), % DFEHR, VA4 2B X T v F LA &
LT Mgh & [ZnCys] W23 2 & T, &/ TAFULERY) 2-Cy BPEIFARINETHELNS T
ExERE LA, ROT, 2-Cy DT A F LT AF AT LI =g LASKIC X Y RETL 7,
AlMes DRIGTIE, YA FALAERNY) 3a 235 5172 —F T, AlEs DRIGTIE, TAF it
L BIKENEEZ R CF L FY P TV 3b 28617, 61T, AlBus ZHWHEIC
. Ve FY Ny 7 v 3ehfiond ez ALz, B(CFsy Zfililite LC, 7r7e P, 7
Fvoe Fey )itz 3b xR L. HWAERY 4 2RFRINETCHE NS Z L B
BT L7z,

PPh
2 PPh PEPPSI™-iPr (5 mol%) PPh
OMe Lot ? [ZnCyal (3 eq.) ’
I 2 _OMe  Mgl,(4eq) _Cy

Si Si Si
VRS
MeO OMe / N\ /N
MeC{ MeO  OMe Meo OMe
1 (53%) 2-Cy (90%)
B(CgFs5)3 (5 mol%)
PPhz ldehyde, ketone PPh PEPPSI™.-iPr (5 mol%)
N _Cy  for3b . _Cy AR; (5 eq.)
I
/ N\ /N
RS Et R2 R'  3a(89%):R'=Me, R? = Me (for R = Me)
4a : R® = benzaldehyde 3b (83%) : R! = Et, R? = H (for R = Et)
4x 4b : R® = acetophenone 3x 3¢ (75%) : R' = H, R? = H (for R = ‘Bu)

Scheme 1 Stepwise alkylation of Si—O bonds and hydrosilylation of ketones and aldehydes

1) K.Kitamura, H. Kameo, H. Matsuzaka, The 69 Symposium on Japan Society of Coordination
Chemistry. 1Db-01(2019)
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Synthesis and Phase Transition of Two-Dimensional Silver Semiconductive Coordination
Polymers with Long Alkyl Chain (!School of Science, Kwansei Gakuin University, *Graduate
School of Engineering, Osaka University) OSota Tanaka,' Ryohei Akiyoshi,! Akinori Saeki,’
Shunya Takamura,! Daisuke Tanaka®

Two-dimensional coordination polymers composed of silver(I) ion and benzenethiol
derivatives have been extensively investigated due to their distinctive optoelectronic properties
that originate from silver—sulfur layers formed in the structure. In this study, we synthesized
meltable silver—thiolate coordination polymers comprising benzenethiol-based ligand with
long alkyl chain and characterized their phase transition behaviors and semiconductive
properties. Our systematic study revealed that KGF-82(C7) with a formula of [Ag(p-
SPhOC7H;s)] exhibited melting behavior and photoconductive property.

Keywords : Coordination Polymer, Silver—Thiolate Network, Semiconductive Property; Phase
Transition

WHBIONEB U F A= VFHERD LR S D IR ITELNLE 0 13, Bt
FESLY vy UV 7T BERER CENT-RE TR E RT D, FHET N AL
AR S, ERICHZENMTOA TS D, —F, YWFEE Tk, BE#ET7L
FNEEEN LR B F A —VENL T % VD 2 & C RS8O b Fr i & o
T RICEEREAL S S T ORISR L TWD, AFE T, REEHET L XL
HEBAT OB TFA— VBN T A G5 2 & T, B R 2 R 3R — >
KR E S T O E B LT,

WAL KO prnT R F TR B U FF— L (p-
HSPhOC7His) % DMF ¥#EEHT T 80°C., 48 IRFfHIINEN
9% Z & T, [Ag(p-SPhOCH 5),] DAL 2 A3 5 fid
N5y 1 KGF-82(CT) & Ak L 7=, HifE S X #RIaldr
HEORE R, KGF-82(CT)I% AgS MEREHEE & Rk /n
FHT VXN EEET S Roe LA Y —iiEE
L TWDZERHLNCR- (K1), wAEE
EEEHIE B L OMRCBHMBEBIZIC LV . KGF-
82(CNIX 241 CTREMET 5 Z &b rotz, Fiz,
RFE i~ A 7 S RED S, KGF-82(CT)i
HeARENEZ 7R U, iR D IR eI BRI B Sy
FTOERICEI LTz, YHIX, BRsESDT v
VA O KGF-82(Cn)lZ DWW T hHET 5, 1. KGF-82(C7) D ft i it
1) A. Demessence et al., Coord. Chem. Rev., 2018, 355, 240-270.
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Synthesis and Application of Metal-Cluster-Containing MOFs

Utilizing Hexaazaphenalenyl Ligands

(!School of Science, Institute of Science Tokyo, *Faculty of Science, Tokyo University of
Science) O Ukyo Mizuno'-2, Yuki Wada', Qiao Jiang', Pavel Usov!, Makoto Tadokoro?,
Masaki Kawano'

Keywords: Metal-Organic Frameworks; Metal Cluster; Intramolecular interactions

In metal-organic structures (MOFs), the bonding patterns between metal ions
and ligands significantly influence their physical and chemical properties. In
particular, the use of multinuclear clusters rather than mononuclear clusters
greatly enhances the stability of MOFs, which is expected to lead to the
development of unique physical properties.

Hexaazaphenalene (HAP), a m-system molecule with high symmetry and
planarity, is expected to have various applications including photocatalysis'. In
this study, we aimed to form octahedral hexanuclear clusters utilizing the Dsy
symmetry of HAP and selected carboxylic acid co-ligands with appropriate
symmetry and size. As a result of the optimization of synthetic conditions, we
successfully synthesized HAP-MOF-1 containing HAP-Cd octahedral hexanuclear
cluster structure under the conditions shown in the figure below. Single-crystal X-
ray diffraction analysis revealed that it forms a unique interpenetrating structure
where one MOF encapsulates the metal cluster portion of the other, with pores
measuring 8.54x12.68 A. We will also report on the physical property evaluation
and potential applications.

1) K. Deekamwong, Y. Wada, Y. Zhu, P. M Usov, Y. Tagami, H. Ohtsu, M.
Kawano, ChemCatChem 2023, 15, €202201288.
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Synthesis and Characterization of Sulfur-Containing Two-Dimensional Semiconductive
Coordination Polymers with Cadmium—Iodine Bond ('School of Science, Kwansei Gakuin
University, *Graduate School of Engineering, Osaka University) ORyoma Tanaka,' Ryohei
Akiyoshi,' Asuka Nishibe,' Akinori Saeki,? Daisuke Tanaka'

Recently, coordination polymer glasses with amorphous structures have garnered significant
attention. While coordination polymer glasses that exhibit ionic transport have been extensively
investigated, those with semiconductive property remain scarce. In this study, we reported
semiconductive coordination polymer glasses with cadmium-—thiolate network, which
exhibited photoconductivity.

Keywords : Glass, Coordination Polymer, Semiconductive Property; Cadmium

TR, B e iE 2 AT DENLE T 7 AN T EOR B K—712 k%
MEEE ANDOBUS O HIEHZHEDTWD Y, 2 E TA 4 M8 2 R TR S 4
7 AT MR T T & 72— T B REE OB RS B R A B s 401
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1) N. Ma, S. Horike, Chem. Rev. 2022, 122, 4163.
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Selective Synthesis of Crystal Polymorphs and Thermally Induced Structural Transformation
in One-Dimensional Semiconductive Coordination Polymers (!School of Science, Kwansei
Gakuin University, *Graduate School of Engineering, Osaka University, *Institute for Protein
Research, Osaka University) O Honoka Motokawa,! Ryohei Akiyoshi,! Serina Nojima,'
Asuka Nishibe,! Akinori Saeki,”> Takanori Nakane,® Akihiro Kawamoto,> Genji Kurisu,’
Daisuke Tanaka'

Sulfur-containing coordination polymers (S-CPs) have attracted much attention due to their
unique semiconductive properties. In our prior study, we demonstrated that the assembled
structures of the metal-sulfur networks significantly affect the semiconductive properties. In
this study, we selectively synthesized three polymorphs of Cd(II) S-CP with 2-naphtalenethiol
and evaluated their semiconductive property.

Keywords : Coordination Polymers; Crystal Engineering;, Semiconductive Properties,
Structural Transformation; Crystal Polymorphs
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1) A. Nishibe et al., Chem. Commun., 2024, 60, 1277-1280.
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