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Rational synthesis of hierarchical metal—organic framework based on structural
transformation reaction

(Department of Nanobiochemistry, Frontiers of Innovative Research in Science and
Technology, Konan University) OReon Teramoto, Takaaki Tsuruoka, Kensuke Akamatsu,
Yohei Takashima

Metal-Organic Frameworks (MOFs) have been used in various research fields including gas
adsorption/separation, catalysis and so on. To further improve their functionalities, some
methods have been developed to introduce hierarchical structures that can accommodate larger
number of guests or improve their catalytic activities. We have recently succeeded in
synthesizing hierarchical MOFs by the post-modification of a MOF consisting of Al ions and
2-aminoterephthalate ligands with a series of carboxylic acid chlorides, followed by structural
transformation reaction. In this work, we aimed to control the pore structure of the hierarchical
MOFs by examining in detail the conditions of the structural transformation reaction.
Keywords : Metal-Organic Frameworks; Hierarchical structure; Structural transformation
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Ring Expansion Reaction by Si-O Sigma Bond Metathesis ('National Institute of Advanced
Industrial Science and Technology , *Graduate School of Science and Engineering, Ibaraki
University) O Ayano Nakamura,"* Haruki Nagae,' Kazuhiro Matsumoto'~

Benzodioxasilole 1 spontaneously dimerizes to give the 10-membered ring compound 2 via
Si-O sigma-bond metathesis." This ring-expanding dimerization is reversible and the dimer 2
returns to its monomer 1 upon heating. In this study, we developed a novel method for the facile
synthesis of benzodioxasiloles from catechol or its ether derivative and hydrosilane in the
presence of B(C¢Fs)s catalyst. We investigated the possibility of not only Si—O sigma bond
metathesis between benzodioxasiloles, but also Si—-O sigma bond cross-metathesis of
benzodioxasilole with another cyclic compound containing Si—O bond. We report the reaction
of benzodioxasiloles with cyclic trisiloxanes giving the unique 11-membered ring compound
3.

Keywords : Siloxane, Organosilicon Compound
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1) R. B. Lane et al., J. Organomet. Chem. 1984, 270, 25.
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Selective Synthesis of Two Structural Isomers of Dihydrosiloles by Non-Catalytic and
Catalytic Silylene Transfer Reactions to f-Styrylcycloalkenes (Kyoto Institute of Technology)
OMiki Inagaki, Takeru Torigoe, Toshimichi Ohmura

It is known that the reaction of (aminosilyl)boronic ester 1 with (£,E)-1,4-diphenyl-1,3-
butadiene proceeds through carbon skeletal reorganization of the butadiene moiety to afford
2,3-diphenyl-2,3-dihydrosilole. It is also reported that in the palladium-catalyzed silylene
transfer from 1, disubstituted 1,3-butadienes undergo [4+1] cycloaddition to afford 2,5-
dihydrosiloles. Herein, we describe scope extention of these non-catalytic and catalytic
reactions to trisubstituted 1,3-dienes.

The reactions of 1 with S-styrylcycloalkenes 2 proceeded efficiently in heated p-xylene to
afford 2,3-dihydrosiloles 3 in good yields. In contrast 2,5-dihydrosiloles 4 were formed in the
reaction with a palladium catalyst.

Keywords :Silylene, Silylboronic Ester, Skeletal Reorganization, Cycloaddition; Organosilicon
Compound
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1) L. Sasaki, A. Maebashi, J. Li, T. Ohmura, M. Suginome, Eur. J. Org. Chem. 2022, €202101573.
2) T. Ohmura, K. Masuda, 1. Takase, M. Suginome, J. Am. Chem. Soc. 2009, 131, 16624.
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Synthesis and Characterization of Dihydrosilyllithium Bearing Bulky Eind Group
(!Department of Applied Chemistry, Faculty of Science and Engineering, Kindai University,
YTottori University) (OMasaki Morihiro,' Haruki Takeuchi,! Kei Ota,' Masato Nanjo,? Tsukasa
Matsuo!

Silyllithium compounds with Si-Li bonds are highly reactive silyl anion species and
effective silylating agents for synthesizing various organosilicon compounds. In this study, we
focused on developing a novel functional silyllithium species, dihydrosilyllithium,
(Eind)SiH,Li, which features two reactive Si—H bonds and incorporates the fused-ring bulky
Eind group. The reductive treatment of the Eind-based tetrahydrodisilane,
(Eind)H,Si—SiH(Eind), with lithium metal resulted in the formation of the dihydrosilyllithium,
(Eind)SiH;Li, through the cleavage of the Si—Si bond. The resulting dihydrosilyllithium was
characterized by NMR spectroscopy and X-ray crystallography. Its reaction chemistry is
currently under investigation.

Keywords : Silyllithiums, Silyl Anions; Silicon;, Hydrosilanes; Fused Ring Steric Protecting
Groups
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1) A. Sekiguchi, V. Ya. Lee, M. Nanjo, Coord. Chem. Rev., 2000, 210, 11.
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Open-Shell Transition Metal-Alumanyl Complexes: Physical
Properties and Organometallic Reactivity

(‘Institute of Science Tokyo, *Hong Kong University of Science and Technology) O Pavel
Zatsepin', Ka Lok Chan?, Zhenyang Lin%, Makoto Yamashita'
Keywords: Aluminium, Vanadium , Chromium, Metal-metal bonding, Radicals

There has been a rapidly growing interest in transition metal (TM) complexes featuring
alumanyl ligands due to the exotic properties of a formally X-type ligand binding with a
particularly electropositive element. These species have already been shown to “break the rules’
with regards to the role of the TM and ligand centres by imparting nucleophilic character to the
TM atom in the activation of small, polar molecules such as CO,.! However, most studies of
TM-alumanyls have focused on diamagnetic, closed-shell species with a focus on mid and/or
late TMs.

Our recent publication has shown that a d° triplet vanadium alumanyl complex was
capable of C-H alumanylation of terminal alkenes.? In this report, a combination of theory and
experiment are employed to uncover the characteristics of not just the aforementioned
vanadium alumanyl but its one-electron-reduced variant as well as its chromium congener.
These results provide insight that generally inform our understanding of paramagnetic
organometallic systems containing alumanyl ligands and how their reactivity compares to

)

“traditional” diamagnetic organometallic molecules.

AG 19.9 18.1
(AE) MECP *------_ LD
00 ./ I'y singlet

kcal/mol %
(0.0) .~

’
’

——— Dipp,
I, tiplet &4 N—,

% Dipp\\N_” %:V—AKN /

Dipp'

VAL S

Dipp'

1. a) Hicks, J.; Vasko, P.; Goicoechea, J. M.; Aldridge, S. Angew. Chem. Int. Ed. 2021, 60, 1702—-1713.
b) Coles, M. P.; Evans, M. J. Chem. Commun. 2023, 59, 503-519.

2. Zatsepin, P.; Moriyama, T.; Chen, C.; Muratsugu, S.; Tada, M.; Yamashita, M. J. Am. Chem. Soc. 2024,
146, 3492-3497.
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Synthesis and Photophysical Properties of Tetraphenylbutadiene and Tetraphenylsilole with
Trimethylsilyl Groups (Department of Applied Chemistry, Faculty of Science and Engineering,
Kindai University) OHiori Sato, Tomoki Maede, Kei Ota, Tsukasa Matsuo

Silole exhibits excellent electron-accepting properties, and its derivatives have been
extensively studied as fluorescent and electron-transport materials. In this study, we focused
on developing a new tetraphenylsilole derivative with trimethylsilyl groups at the para
positions of all four phenyl rings. The reductive treatment of 4,4'-bis(trimethylsilyl)diphenyl-
acetylene with lithium metal in THF afforded the corresponding 1,2,3,4-tetraphenylbutadiene
dianion via dimerization of the anion radical species. The subsequent reactions with water and
dimethyldichlorosilane yielded 1,2,3,4-tetraphenylbutadiene and 1,1-dimethyl-2,3,4,5-
tetraphenylsilole derivatives with trimethylsilyl groups, respectively. Their structures were
characterized by NMR spectroscopy and X-ray crystallography, and their photophysical and
electrochemical properties are currently under investigation.

Keywords: Siloles, Butadienes, Diphenylacetylenes, Trimethylsilyl Groups, Silicon
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1) S. Yamaguchi, K. Tamao, J. Synth. Org. Chem. Jpn., 1998, 56, 500.
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Free-standing MOF membranes produced by the unique structural transformation reaction with
Al-MOFs
(Department of Nanobiochemistry, Frontiers of Innovative Research in Science and
Technology, Konan University) oTakuya Iba, Takaaki Tsuruoka, Kensuke Akamatsu, Yohei
Takashima

Metal-Organic Frameworks (MOFs) composed of metal ions and organic ligands have been
used in various research fields including gas adsorption/separation. In the field of gas
separation, there are many reports on the composite membranes made from MOF particles and
polymers, but few on free-standing MOF membranes. In this work, we propose a new method
for generating free-standing MOF membrane by the structural transformation from MIL-101
to MIL-53 via amorphous. We report the fabrication of free-standing MOF membranes by the
structural transformation from the disc generated by amorphous.

Keywords : Metal-Organic Frameworks; amorphous; Structural transformation
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Synthesis of Three-Membered Silicon Ring Compounds with Bulky xMEind Groups
(Department of Applied Chemistry, Faculty of Science and Engineering, Kindai University)
(OShuma Kurokawa, Kei Ota, Tsukasa Matsuo

We have been studying silicon unsaturated cyclic compounds supported by the fused-ring
bulky Rind groups (Rind = 1,1,3,3,5,5,7,7-octa-R-substituted s-hydrindacen-4-yl). Previously,
we reported the synthesis, structures, and reactivity of three- and four-membered ring
unsaturated compounds of silicon such as bromocyclotrisilene, Si;Br(Eind);, and
tetrasilacyclobutadiene, Si4(EMind)a.

Herein we report the synthesis of new three-membered ring unsaturated compounds of
silicon bearing xMEind groups, bromocyclotrisilene, SisBr(xMFEind)s, and cyclotrisilenylium
ion, [Si3(xMEind);]". These Si3 three-membered ring species have been characterized by NMR
spectroscopy and X-ray crystallography. We are now investigating the reaction chemistry and
performing theoretical calculations to further understand these cyclic silicon compounds.
Keywords :Silicon; Three-Membered Ring Compounds, Cyclotrisilene; Cyclotrisilenylium lon;
Fused Ring Steric Protecting Groups
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1) K. Suzuki, T. Matsuo, D. Hashizume, H. Fueno, K. Tanaka, K. Tamao, Science 2011, 331, 1306.
2) R. Ohno, K. Ota, N. Nishimura, K. Taniguchi, S. Kurokawa, T. Wakabayashi, M. Hatanaka, A. Rosas-
Sanchez, D. Hashizume, T. Matsuo, J. Am. Chem. Soc. 2024, 146, 24911.
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Isolation of a Silyl Cation Bearing a Pentaselenylphenyl Substituent and Its Reactivity
(‘Department of Chemistry, Graduate School of Science and Engineering, Saitama University)
ORyohei Miyazawa,' Masaichi Saito'

Silylium ions, silicon analogs of carbocations, have received considerable attention as
substitutes for transition-metal catalysts, and their Lewis acidity is regulated by coordination
of adjacent atoms. Cation 17, bearing a silicon center coordinated by a selenium atom at the
peri- position, can catalyze hydrodefluorination reaction.!! In this work, we became interested
in coordination of a o-delocalized system to a silyl cationic center and successfully isolated
novel silylium borate 2°[B(CeFs)4]”, the silicon center of which is coordinated by a o-
delocalized system in the pentakis(p-tolylselenyl)phenyl group. Silylium ion 27 is stable in the
presence of weakly-coordinating counter anions; however, it reacted with tetrafluoroborate to
afford fluorosilane 3. This reactivity is similar to those of non-coordinated silylium ions.
Keywords : Silyl cation, Silylium ion, Lewis-acid catalyst, Selenium, o-Delocalized system
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Scheme 1

0 :
Si si”
Me,S{~-Se_ ArSe SeAr TH[B(CeFs)a]l  Arsel L SeAr o
Ph CH,Cl, [B(C6Fs)al
ArSe SeAr ArSe SeAr
SeAr SeAr
2y 2+
I Ar = 4-MeC6H4
MGZSI—%e\Ph Tr = PhsC Tr[BF,4] ArSe SeAr
. CH,Cl,
Fig.1 ArSe SeAr
Resonance Structure SeAr

of Cation 1*

[1] Miiller, T. et al. Chem. Eur. J. 2017, 23, 10068-10079.
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Double Silylene Transfer to 2-(f-styryl)benzofurans: Synthesis of Polycyclic Compounds

Containing Two Silicon Atoms (Kyoto Institute of Technology) O Yoshiki Okamoto, Takeru
Torigoe, Toshimichi Ohmura

We reported previously that transfer of diphenylsilylene (Ph,Si:) from (aminosilyl)boronic
ester 2 to (£)-2-(f-styryl)benzofurans (1) proceeded through carbon skeletal reorganization to
afford silicon-containing rings 3." Herein, we describe double silylene transfer to 1. The reaction
of 1 with 2 (2 equiv) took place in heated p-xylene to afford polycyclic compounds 4 containing
two silicon atoms. The reaction initially yielded 3 and then the C—O bond of 3 underwent insertion
of silylene to give 4.

Keywords : Skeletal Reorganization; Silylene; Silylboronic Ester, Benzofuran; Organosilicon
Compound
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Ph—SIi—B(pin) This Work
Ar NEt; Ar
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__SiPh, T - SiPh,
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3 1 4

) BEA, figdE, Jll, KAY, AAMLFRE 104 FFHFER(2024), F1231-2vn-08.
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Unexpected coordination behavior of iminophosphonamido chlorosilylene with ruthenium(II)
complex (!Graduate School of Science and Engineering) OAyana Kawawnishi,! Shintaro
Takahashi, ' Akihiko ishii,! Norio Nakata'

We have previously demonstrated through the reactions of iminophosphonamido
cholosilylene 1, with various transition metal complexes that 1 not only acts as an L-type ligand
but also undergoes a unique ring-expansion reaction. ¥ Here we report the reaction of 1 with
coordinatively unsaturated ruthenium (II) complex, [Cp*RuCl]4, leading to the unexpected
coordination behavior.

Treatment of 1 with 0.25 equivalent of [Cp*RuCl]4 in toluene gave a novel hydride-bridged
silaruthenacycle 2. We also describe the molecular structure of 2 together with its reactivity.
Keywords : silylene, ruthenium, iminophosphonamido ligand, bond activation
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1) Takahashi, S.; Sekiguchi, J.; Ishii, A.; Nakata, N. Angew. Chem. Int. Ed. 2021, 60, 4055.
2) Takahashi, S.; Ishii, A.; Nakata, N. Chem. Commun, 2021, 57, 6728.
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Synthesis of a chlorohydrosilane bearing a seven-membered ring framework (Faculty of
Science, Gakushuin University) OShu Tamai, Shintaro Takahashi, Naokazu Kano

Cyclic diaminosilylenes exhibit high thermal stability, whereas their nucleophilic and
electrophilic reactivity is lower than that of acyclic silylenes. In this study, we have designed
an N-heterocyclic silylene featuring a seven-membered ring to achieve both high thermal
stability and high reactivity. 1,4-Butanediimine was dilithiated with BuLi, and the dianion was
then reacted with HSiCls to give a chlorohydrosilane featuring a seven-membered ring structure.
Conversion of the chlorohydrosilane to silylene with a base will be reported.

Keywords : silylene, seven-membered ring, nitrogen-containing heterocycles, chlorosilane,
diimine
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1) Jacobs, B. P.; Wolczanski, P. T.; Lobkovsky, E. B. Inorg. Chem. 2016, 55, 4223.
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Study of diol compounds that show novel type complex formation with the
organogermanium compound 3-(trihydroxygermyl)propanoic acid (Asai Germanium Research
Institute Co., Ltd.") OShunya Shibata', Yasuhiro Shimada', Takashi Nakamura'

The organogermanium compound, 3-(trihydroxygermyl)propanoic acid (THGP), can
interact with molecules having a vicinal cis-diol in the cyclic structure. On the other hand, it
has not been confirmed whether THGP can interact with compounds having a vicinal diol on
the linear chain. In this study, we used molecules containing glycolic acid and citric acid to
investigate the interaction with THGP by 'H-NMR Spectroscopy. The results showed that
THGP interacts with vicinal diols in the a-hydroxy acid structure, and the interaction is
sensitive to pH, with the intensity of the interaction depending on the type of functional group.
Keyword : Organogermanium compound, Intermolecular interactions; Complex formation;
Vicinal diol; Glycolic acid
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1) Nakamura, T., Shimada, Y., Takeda, T., Sato, K., Akiba, M., & Fukaya, H. (2015). Future
medicinal chemistry, 7(10), 1233—1246.

2) Azumi, J., Shimada, Y., Takeda, T., Aso, H., & Nakamura, T. (2022). International Journal
of Molecular Sciences, 23(21), 13364.

3) Azumi, J., Takeda, T., Shimada, Y., Aso, H., & Nakamura, T. (2019). International Journal
of Molecular Sciences, 20(19), 4785.
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Synthesis and Reactivity of Indium(I) Complexes Bearing a Phenalenyl-Based Ligand
('Graduate School of Engineering, Osaka University, ’ICS-OTRI, Osaka University)
OTomoya Ueda,' Takuya Kodama, ' Mamoru Tobisu'

Group 13 metallylenes (:ER, E = group 13 element), a series of monovalent group 13
compounds, have played a crucial role in the development of modern main group element
chemistry because of their unique molecular structures, electronic properties and reactivities.'

We recently reported gallylenes bearing a phenalenyl scaffold.>* Herein, we applied the above
ligand to indylene, which is a heavier analog of gallylene. We report on the synthesis, properties
and reactivities of (DipN-PLY)In 1, with comparison to its gallylene counterpart.

Keywords : Main Group Elements, Low Valent Complex, Indium, Indylene, Phenalenyl
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1) He, M.; Hu, C.; Wei, R.; Wang, X.-F.; Liu, L. L. Chem. Soc. Rev., 2024, 53, 3896.
2) Mukherjee, A.; Sau, S. C.; Mandal, S. K. Acc. Chem. Res. 2017, 50,1679.
3) Kodama, T.; Mukai, N.; Tobisu, M. Inorg. Chem. 2023, 62, 6554.
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