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Synthesis of Oxygen-Free Poly(dimethylsilylene) by Hydride Reduction and Its
Transformation to High Molecular Weight Polycarbosilane (' Graduate School of Science and
Technology, Gunma University, *Graduate School of Social Data Science, Hitotsubashi
University, *The Center for Ceramic Matrix Composites, Tokyo University of Technology) O
Takumi Wakayama,' Yoh-ichi Mototake,? Mitsuhiko Sato,* Soichiro Kyushin!

The heat resistance of silicon carbide fibers is known to be reduced due to a trace amount of
oxygen contained in the fiber. We synthesized hydrogen-terminated oxygen-free
poly(dimethylsilylene) by hydride reduction. Polycarbosilane was synthesized by using this.
The high molecular weight component was significantly increased compared with

polycarbosilane containing a trace amount of oxygen.
Keywords : Silicon Carbide Fiber, Polycarbosilane; Oxygen-Free Poly(dimethylsilylene)
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1) S. Kyushin, K. Mizoguchi, T. Tanaka, T. Yamanobe, K. Hayashi, Organometallics 2020, 39,
4651.
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Reaction of Iminophosphonamido-chlorosilylene with KBHEt; Inducing Unexpected B—C
Bond Cleavage (Department of Chemistry, Graduate School of Science and Engineering,
Saitama University) OTakuya Awaji, Shintaro Takahashi, Akihiko Ishii, Norio Nakata

It is known that the reaction of silylene with borohydride compounds produces simple Lewis
acid-base adduct and/or induces the insertion of silicon atom to B—H bond. Meanwhile, we
have already reported the synthesis of iminophosphonamido-silylenes (1 and 2), which exhibit
unique reactivities and diverse coordination chemistry based on their strong donor properties.
Here we present the reaction of Dip-substituted silylene 2 (Dip = 2,6-diisopropylphenyl) with
KBHEts.

When 2 was allowed to react with 2 equivalents of KBHEt; in CsD, colorless crystals were
obtained. X-Ray crystallographic analysis reveals that the product in this reaction is
diethylsilylborate 3, which was formed by unexpected B—C bond cleavage of triethylborate

moiety.
Keywords : Silylene, Iminophosphonamido, Hydride reduction, Bond Cleavage
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1) T, Kajiwara.; N, Takeda.; T, Sasamori.; N, Tokitoh. Organometallics 2004, 23, 4723—4734.

2) S,N, Swamy.; K, V, Raj.; K, Vanka.; S, Sen.; H, W, Roesky. Chem. Commun. 2019, 55 3536—-3539.
3) S, Khoo.; C, Siu.; C. W. So. Inorg. Chem. 2020, 59, 9551-9559.

4) S, Takahashi.; J, Sekiguchi.; A, Ishii.; N, Nakata. Angew. Chem. Int. Ed. 2021, 60, 4055—-4059.

5) S, Takahashi.; A, Ishii.; N, Nakata. Chem. Commun. 2021, 57, 6728-6731.
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Synthesis and Reactivities of Two-coordinated Silyliumylidene Stabilized by an
Iminophosphonamide Ligand ('Graduate School of Science and Engineering, Saitama
University, ’RIKEN) OYugo Kazama,' Kazuki Nakaya,' Akihiko Ishii,' Daisuke Hashizume,?
Norio Nakata'

Silyliumylidenes are expected to have ambiphilic character of high Lewis acidity and
basicity due to the silicon atom having a lone pair of electrons and two vacant p-orbitals.
Although many examples of silyliumylidenes stabilized by appropriate ligands or Lewis base
coordination have been reported in recent years, the synthesis and reactivities of two-
coordinated silyliumylidenes are quite limited. Meanwhile, we have successfully synthesized
chlorosilylenes (1) supported by an iminophosphonamide ligand, which shows strong electron
donating property. In this presentation, we report the synthesis of two-coordinated
silyliumylidene (2%) by a chloride abstraction reaction of 1. We also describe some reactivities
of 2* towards small molecules and transition metal complexes.

Keywords : Silylene; Silyliumylidene, Iminophosphonamide; Complexation
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1) Takahashi, S.; Sekiguchi, J.; Ishii, A.; Nakata, N. Angew. Chem. Int. Ed. 2021, 60, 4055.
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Oxidation Reaction of Divalent Species of Group 14 Elements Having Extended Triptycyl
Groups (College of Science, Rikkyo University) OYui Wakasa, Mao Minoura

Heavy ketones (R,E=0, E = Si, Ge, Sn, Pb) are heavier analogues of ketone which have
been known as highly reactive species. To isolate highly reactive species, it is important to
introduce bulky substituents around the reactive chemical bond. We have designed and
synthesized an extended triptycyl group, Trp* which can be used to stabilize highly reactive
species and tune the crystallinity by introducing a Hex chain at the bridge position (HexTrp*).
We have succeeded isolation of divalent species, germylene, stannylene and plumbylene
having HexTrp* groups (HexTrp*:E:, E = Ge, Sn, Pb). We will also report the reactivity of
those divalent species.

Keywords : Triptycene; Heavy ketones; Group
14 elements,; Crystal engineering; X-ray single crystal analysis
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1) R. Kobayashi, S. Ishida, T. Iwamoto, Angew. Chem. Int. Ed., 2019, 58, 9425-9428.
2) L. Li, T. Fukawa, T. Matsuo, D. Hashizume, H. Fueno, K. Tanaka, K. Tamao, Nature Chem. 2021, 4,
361-365.
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Synthesis and structure of a 1,3-bis(stannylene) with Sn,C, four-membered ring (' College of
Science, Rikkyo University) OTeppei Asakawa,' Koh Sugamata,' Mao Minoura'

Four-membered ring compounds containing heavier main group elements have been studied
due to their unique structures and properties. Recently, synthesis of a tetrasilabicyclo[1.1.0]but-
1(3)-ene with an inverted Si=Si bonds has been reported. However, there are very few reports
on its isomers, such as the four-membered ring 1,3-bis(metallylene). Recently, we have
reported the synthesis of a four-membered ring stannylene by the reaction of the liner 2-
stannapropadiene with SnBr,. Herein, the reduction of the four-membered ring stannylene gave
the corresponding 1,3-bis(stannylene). The detailed synthesis and structure of the isolable 1,3-
bis(stannylene) will be discussed.

Keywords : Stannylenes, Silyl substituent; Tin; X-ray structural analysis
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1) T. Iwamoto, T. Abe, K. Sugimoto, D. Hashizume, H. Matsui, R. Kishi, M. Nakano, S. Ishida, Angew.
Chem. Int. Ed. 2019, 58, 4371-1375.

2) P. P. Hitchcock, M. F. Lappert, A. J. Thorne, J. Chem. Soc., Chem. Commun. 1990, 22, 1587-1589;
W. P. Leung, Z. X. Wang, H. W. Li, T. C. W. Mak, Angew. Chem. Int. Ed. 2001, 40, 2501-2503.
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Reaction of stable germanium (II) hydride with carbon dioxide: Application to catalytic
hydroboration (' Graduate School of Science and Engineering, Saitama University, >Faculty of
Science, Saitama University) ORyo Akama,' Ryota Watanabe,? Akihiko Ishii,' Norio Nakata!

Since the first report of stable germanium (II) species by Lappert, numerous stable
germanium (II) species supported by various ligands have been published. Among them, only
three examples of germanium (II) hydride, in which one of the substituents of germanium (II)
species is a hydrogen atom, has been reported, so that studies on their reactivities have been
limited. Here, we present the synthesis of germanium (II) hydride 1 supported by an
intramolecular NHC-amino ligand (NHC = N-heterocyclic carbene) and its reactivities and
catalytic application for the hydroboration reaction of carbon dioxide.

For example, 1 was readily reacted with CO; or CS; in C¢Ds to quantitatively furnish the
corresponding adducts 2 or 3, respectively. 1 can also act at an effective catalyst for the
hydroboration of CO, with pinacolborane (HBpin).

Keywords : Germanium, Hydrogermylene; Carbon dioxide; Hydroboration; N-formylation
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1) Gynane, M. J. S.;Harris, D. H.; Lappert, M. F.; Power, P. P.; Riviere, P.; Riviere-Baudet, M. J. Chem.
Soc., Dalton Trans. 1977, 2004—2009.
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Synthesis and Reactivity of Oxo-bridged Multi-nuclear Complexes Containing Rhodium and
Tetra-valent Metals (' Graduate School of Engineering Science, Osaka University,
2Interdisciplinary Research Center for Catalytic Chemistry, AIST, *Graduate School of
Pharmaceutical Sciences, Osaka University)
OHiroki Mori!, Shinji Tanaka?, Kazushi Mashima?®, Tetsuro Kusamoto'!, Hayato Tsurugi'

Oxo-bridged heterometallic complexes composed of polyacids with other metals on the bridging
oxo ligands have attracted attention due to the similarity to the active site of recently developed
single-atom catalysts (SACs). Catalytic performance of the active site for SACs is significantly
affected by the surrounding environment; synthesis and clarification of the electronic structure
for noble metal-decorated polyacids provide the important insights into the characteristics of
SACs. Herein, we report on the synthesis and structure of a tetradeca-nuclear complex,
[Rh(cod)]s[ {Ce(O'Bu)}¢0i3] (1), containing a Lindqvist-type cerium polyoxometalate core
surrounded by eight cationic rhodium species by treating [Rh(OH)(cod)]> with Ce(O'Bu)s, while
reactions with M(OBu)s (M = Zr, Hf) gave undeca-nuclear complexes,
[Rh(cod)]s[MsOy(OH)(O'Bu)s] (2: M = Zr, 3: M = Hf). Among the synthesized heterometallic
clusters, we found that reduction of complex 1 with Cp*,Co afforded the corresponding one-
electron reduced mixed-valent complex 4 with keeping the tetradeca-nuclear structure.
Keywords: Rhodium complex, Cerium complex, Oxo-bridged ligand, Multi-metallic cluster, Reduction
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Silylene Transfer to Styrylbenzofurans from (Aminosilyl)boronic Ester: Formation of Silicon-

Containing Rings through Carbon Skeletal Reorganization with Dearomatization (Kyoto Institute
of Technology) O Yoshiki Okamoto, Miki Inagaki, Takeru Torigoe, Toshimichi Ohmura

The reaction of silylene (:SiR») with (£,E)-1,4-diphenyl-1,3-butadiene proceeds through
carbon skeletal reorganization of the diene to afford 2,3-diphenyl-2,3-dihydrosilole.” This
reaction pattern of silylene has never been studied for the substrates other than 1,3-dienes.? Herein,
we describe a related reaction of silylene with 2-(f-styryl)benzofurans.

The reaction of (aminosilyl)boronic ester 1 and (£)-2-(S-styryl)benzofuran (2) was carried out
in heated p-xylene. We found that silicon-containing ring formation took place with carbon
skeletal reorganization and dearomatization to afford 3. This reaction proceeded through silylene
transfer from 1 to the double bond of 2 as a key elementary step.

Keywords : Skeletal Reorganization; Silylene; Silylboronic Ester; Benzofuran, Silole
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1) (a) H. Sakurai, Y. Kobayashi, R. Sato, Y. Nakadaira, Chem. Lett. 1983, 1197; (b) H. Appler, W. P.
Neumann, J. Organomet. Chem. 1986, 314, 261; (c) I. Sasaki, A. Maebashi, J. Li, T. Ohmura, M. Suginome,
Eur. J. Org. Chem. 2022, €202101573.

2) FgHE, B, KA, HARETFEE 103 FFEF2(2023), K503-2am-05.
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