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Synthesis and properties of m-extended aminoxyl boron complexes with near-infrared absorption
and multistep redox properties (!School of Science, University of Hyogo, *Graduate School of
Science, University of Hyogo, 3Graduate School of Science and Engineering, Ibaraki University)
(OTakuma Kuroda', Risa Hyakutake®, Marika Nakamura®, Hiroki Hukumoto?®, Kazuya Kubo?, and

Tomohiro Agou?

Near-infrared dyes have various potential applications such as solar cells and biological imaging.
In recent years, stable open cell molecules have been paid increasing attention to because of their
potential as near-infrared dyes. Previously, we reported aminoxyl radical-boron complex 1
exhibited near-infrared absorption?.

In this study, we synthesized the aminoxyl radical-boron complex 2 having an extended n-
conjugated system and evaluated its electrochemical and near-infrared absorption properties. The

effects of boron coordination on the properties of aminoxyl radicals will also be described.
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1) M. Nakamura, R. Hyakutake, H. Fukumoto, T. Agou et al., Dalton Trans., 2022, 51, 13675.
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Synthesis of 3,3-Diborylbut-1-ene Starting from Propyne and Its Use in Allylboration of
Aldehydes ('Graduate School of Environmental, Life, Natural Science and Technology,
Okayama University, *Graduate School of Engineering, Kyoto University)

OHiro Takayanagi,' Naoki Oku,” Ken Yamazaki,' Tomoya Miura'

1,1-Diborylalk-2-enes bearing two boryl groups at the allylic positions have been attracting
attention as the reagents for the allylboration of aldehydes.'* We have synthesized various types
of 1,1-diborylalk-2-enes by a transition-metal-catalyzed double-bond migration reaction. We
now report a unique method for the synthesis of 3,3-diborylbut-1-ene, which cannot be
prepared by the previous double-bond migration reaction, from propyne in two steps.’ The
resulting 3,3-diborylbut-1-ene is utilized in the allylboration of aldehydes. The E or Z isomers
of homoallylic alcohols with trisubstituted alkene moieties are selectively obtained depending
on the choice of Lewis acid catalysts.
Keywords : Allylboration; Boron Compound; Asymmetric Reaction; Homoallylic Alcohol
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toluene Ph/\/\( KJ/(E)
MS 4 A Bpin Ph™"
Me, Bpin ~40°C, 24 h
PhCHO + \)48 — ’ ElZ > 95/5 6 86%, 96% ee
5 . P BF3- OEt OH
i 20 mol % @) ppi
(1.0 equiv) (1.3 equiv) ( o) Ph N Bpin
CH,Cl,
-78°C, 58 h

1) a) T. Miura, J. Nakahashi, M. Murakami, Angew. Chem. Int. Ed. 2017, 56, 6989. b) T. Miura, J.
Nakahashi, W. Zhou, Y. Shiratori, S. G. Stewart, M. Murakami, J. Am. Chem. Soc. 2017, 139,
10903. ¢) T. Miura, N. Oku, M. Murakami, Angew. Chem. Int. Ed. 2019, 58, 14620. d) T. Miura,
N. Oku, Y. Shiratori, Y. Nagata, M. Murakami, Chem. Eur. J. 2021, 27, 3861.

2) a)l. Park, S. Choi, Y. Lee, S. H. Cho, Org. Lett. 2017, 19, 4054. b) S. Gao, M. Duan, Q. Shao, K.
N. Houk. M. Chen, J. Am. Chem. Soc. 2020, 142, 18355. ¢) J. M. Zanghi, S. J. Meek, Angew. Chem.
Int. Ed. 2020, 59, 8451.

3) For Co-catalyzed 1,1-diboration of terminal alkynes with Bapinz, see: S. Krautwald, M. J. Bezdek,
P. J. Chirik, J. Am. Chem. Soc. 2017, 139, 3868.
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Synthesis and Structures of Haloalumanes and Dihaloalumanes Bearing a Bulky Ferrocenyl
Group ('Graduate School of Science and Technology, University of Tsukuba, * Department of
Chemistry, Institute of Pure and Applied Sciences, University of Tsukuba, and TREMS)
OTogo Anzai,! Sasamori Takahiro?

In general, trivalent haloalumane derivatives are known to exhibit higher order structure with
halogene bridging due to stabilization of the vacant 3p orbital of the Al atom by the
intermolecular coordination of the lone pair of the halogene atom. Thus, the inherent high-
electrophilicity of trivalent tricoordinated alumanes should be weakened. In this study, we
aimed to synthesize trivalent tricoordinated haloalumanes existing as monomers by kinetic and
thermodynamic stabilization with bulky ferrocenyl ligands. As a result, we have succeeded in
the  synthesis of  ferrocenyl dihaloalumane and  solvent-coordination-free
bis(ferrocenyl)haloalumane derivatives by the reaction of (Fc*Li),, a bulky ferrocenyl lithium
dimer, with various aluminium halides. In particular, during the formation of bis(ferrocenyl)-
bromoalumane and -iodoalumene, the unexpected 1,1’-migration at ipso-position of Al atom
were observed to give the corresponding isomers. We will report the structure and reactivity of
the obtained bis(ferrocenyl)haloalumane derivatives.

Keywords : Aluminium; Ferrocene; Bis(ferrocenyl)haloalumane; Ferrocenyldihaloalumane
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Chemical Reactivity of a Diboraanthracene Dimer Tightly Bridged with Naphthalene Units
(‘Lab. Chem. Life Sci., Tokyo Tech.) OAi Miyagi', Takanori Fukushima', Yoshiaki Shoji'

We have focused on a 9,10-diboraanthracene (DBA) unit as a building block to develop
electron-accepting n-conjugated molecules. Here we report the design of a new dimeric boron
compound (1), in which two DBA are bridged tightly with two naphthalene units. We
investigated the reactivity of 1 with various reagents and found an usual reaction with a metal
hydride. When compound 1 was allowed to react with potassium hydride in solution, a one-
electron reduction took place to give an anion radical salt of 1., which has been unambiguously
characterized by single-crystal X-ray analysis.

Keywords : Boron-containing m-conjugated molecule; Vacant orbital; Electron acceptor, One-
electron reduction

SRR U EFAIANT 7 L EWIIAR VR EOEWGEICHE KT 2E TR
Parmd, LnL, BFZBMEOEWR T FEEAEITMAKSRER T2 D LT
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1) M. Wagner et al., Chem. Eur. J. 2011, 17, 12705.
2) EHHA, fEF, AR 33 MIEREA TR LR S, 1P0S].
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Study on Synthetic Methods and Reactivities of Group 14 Thioacylmetalloids (Faculty of
Science, Gakushuin University) OTaisei Kuroki, Ryosuke Masuda, Hiroyuki Kusama

It has been known that Group 14 acylmetalloids, e.g., acylsilanes and acylgermanes
are converted to corresponding carbenes and/or acyl radicals under photo or thermal conditions.
In contrast, the synthesis of their sulfur analogues, Group 14 thioacylmetalloids, has been
limited to the thioacylsilanes and their reactivities have been poorly understood. Herein, we
examined the synthetic methodology and reactivities of the Group 14 thioacylmetalloids. The
Group 14 thioacylmetalloids stabilized by the mesomeric effects were synthesized by the
reaction of acylsilanes with Lawesson's reagent or (Me2Al)S. Their structures were
unequivocally determined by single-crystal X-ray diffraction. This is the first example for the
isolation and crystallographic analysis of a thioacylgermane. The reactivities of the obtained
Group 14 thioacylmetalloids were also investigated.

Keywords : Thiocarbonyl Compounds ; Acylmetalloids ; Germanium ; Sulfur
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1) B. F. Bonini, E. Masi, S. Masiero, G. Mazzanti, P. Zani, Tetrahedron, 1996, 52, 3553-3562.

© The Chemical Society of Japan -E1133-2am-05 -



E1133-2am-06 AZ(b2a B1045SE2 (2024)

NHC RS U ETY—ILRIKR U FRW =5 O AILERDRIERIED
B %

(A KPEAlRR T - By =2k 2) O/MA # 1 - Zkl 3 ! - Curran Dennis P2 -
A BB IR FRIE!

Radical borylation reaction using NHC boranes and arylsulfones ('Yamaguchi University, *
University of Pittsburgh) O Ryo Komatsu,' Tsubasa Morioka,! Curran Dennis P.,> Akio
Kamimura,' Takuji Kawamoto'

NHC-boranes are stable Lewis acid-base complexes. The boryl radical, produced through
hydrogen abstraction from the NHC-borane, exhibits nucleophilic radical characteristics.
Previously, we have reported that decyanation reaction and addition to imines using the boryl
radical as the key active species. In this work, we found that NHC-aryl-substituted boranes
were obtained using NHC boranes and arylsulfones in the presence of a radical initiator.
Keywords : NHC borane, sulfone, radical reaction
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BRRIE, AURO L OREEEFA L TCEKRIND, —J7, YWF5E 7 /L — 71X NHC-
RV VT HNORENEEFIH LTz RHE—R v RS ARG & R SEERT T
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1) Kawamoto, T.; Geib, S. J.; Curran, D. P. J. Am. Chem. Soc. 2015, 137, 8617-8622.
2) Kawamoto, T.; Morioka, T.; Noguchi, K.; Curran, D. P.; Kamimura, A. Org. Lett. 2021, 23, 1825—
1828.
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Synthesis and structure of tris(5,6-acenaphthenediolato)silicate (Faculty of Science, Gakushuin
University) OMasaharu Yonei, Shintaro Takahashi, Naokazu Kano

Highly coordinated silicon compounds have been synthesized using various ligands such as
catecholato ligand. However, there is only a report of a silicate bearing 1,8-naphthalenediolato
ligands. In this study, we focused on acenaphthene skeleton and used 5,6-acenaphthenediol as
a bidentate ligand for stabilization of hypervalent silicon compounds. The reaction of dilithium
5,6-acenaphthenediolate with trichlorosilane gave the hexacoordinated silicate bearing three
sets of the ligand. Dipotassium salt of the silicate was also synthesized. Their molecular
structures were determined by X-ray crystallographic analysis.

Keywords : Slicon; Silicate; Hypercoordination; Anion
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1) K.C.K.Swamy, C. S. R. O. Day, J. Holmes, R. R. Holmes. Inorg. Chem. 1991, 30, 3126.
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Halogenation of 1,6-Disila[4.4.4]propellane: The Si-Si bond cleavage and the reactivity of thus
obtained bicyclic bis(halosilane)s.

(*Graduate School of Science and Technology, University of Tsukuba, *TOYOTA Physical &
Chemical Research Institute (Toyota Riken), *Faculty of Pure and Applied Sciences, and Tsukuba
Research Center for Energy Materials Sciences (TREMS), University of Tsukuba)

oSuguru Kobayashi', Kohei Tamao?, Takahiro Sasamori®

We have reported the improved synthetic strategy for 1,6-Disila[4.4.4]propellane (1), which
was firstly synthesized in 1971 in a quite low yield,' enabling us to prepare it as a certain amount
for further investigation.” In this study, the reaction of compound 1 with various halogenating
agents was investigated to obtain bicyclic bis(halosilane)s with silicon-silicon bond cleavage. The
reactivity of these bicyclic bis(halosilane)s will also be discussed.”

Keywords : Silicon, 1,6-disilaf4.4.4]propellane , Halogenation , Halosilane, Pentacoordinate
silicon

RGBT VI VEREAETD 1,6-0V T[444] 70T (1) OERKIE 1971
FIZREESNTHND OO0, TOREAROH L S5, FEMZ MG RN A TV
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EtL7c, TR, A #Z-T A BRSO E o T, ZRA N2 VT UIFEERNS
b, Zb ZBRANE VT VIBEEROIGE LR LD THDhETHET S Y,

Br, | ( \ AgOTf ( \
- < Yy = =S Si—l ————3 TfO-Si Si—OTf
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1) Tamao, K.; Kumada, M.; Noro, A. J. Organomet. Chem. 1971, 31, 169.

2) S. Kobayashi, K. lizuka, Y. Nakajima, K. Tamao, T. Sasamori, The 103 CSJ annual meeting, K703-4pm-
03, Chiba, Japan (2023).

3) RFERNE I A, EEPESE, FIRHE., SRS, FemEk (MU, TR . BIRAH.
B, hEBET (LB, ERITIRC3) 1T X 3T 2 2. Sk fEtEfE .
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Development of silaimidazo[1,5-a]pyridine structure constructions (Faculty of Engineering,
Gifu University) OKoki Endo, Fumitoshi Shibahara,

Imidazo[1,5-a]pyridine is a fluorescence structure, and is often used as a ligand for metals.
Meanwhile, some of the carbon atoms in this skeleton are replaced with silicon atoms, the
HOMO-LUMO band gap is expected to be significantly reduced due to the effect of silicon
atoms. In this study, we investigated the synthetic method for silaimidazo[1,5-a]pyridine.
Hydrosilylation of Imine I, or lithiation and silylation of Amine II, followed by deprotonation
using LiIHMDS afforded the corresponding silaimidazo[1,5-a]pyridine related silacycles.
Keywords : Silacycle, Heterocyclic compounds
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1) Y. Koto, F. Shibahara, T. Murai, Org. Biomol. Chem., 2017,15, 1810.
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Synthesis and structure of a bis(ferrocenyl)stannylene and its reactivity (' Graduate School of
Science and Technology, Univ. of Tsukuba, *Institute of Pure and Applied Sciences, Univ. of
Tsukuba, *TREMS, Univ. of Tsukuba) OKeisuke lijima,' Takahiro Sasamori>?

A stannylene is a divalent tin species, a heavier analogue of a carbene. It is expected to
exhibit extremely high reactivity to activate small molecules, and thus to be a candidate as a
small-molecule-activating reagent due to its extremely high electrophilicity. Conversely, the
synthesis and isolation of a two-coordinated stannylene baring organic substituents should be
difficult due to their high reactivity. In this study, we have succeeded in the synthesis and
isolation of bis(ferrocenyl)stannylene 1 bearing sterically demanding ferrocenyl groups. Its
structure was revealed by X-ray diffraction analysis. Its reactivity toward several small
molecules will also be discussed.

Keywords: Stannylene; Ferrocene,; Bis(ferrocenyl)stannylene; Tin; Steric Protection
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Molecular structure of stannylene 1
(ORTEP drawing at 50% probability)
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1) T. Sasamori, Y. Suzuki, N. Tokitoh, Organometallics. 2014, 33, 6696-6699.
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Synthesis of a sila[1]ferrocenophane bridged by a 9-silafluorenylidene moiety and its ring
opening polymerization ('Graduate School of Science and Technology, Univ. of Tsukuba,
2Department of Chemistry, Institute of Pure and Applied Sciences, and TREMS, Univ. of
Tsukuba) O Shinnosuke Usuba,! Shogo Morisako,? Takahiro Sasamori?

A sila[1]ferrocenophane has been attracted much attention due to their highly strained
structures and possible facile-polymerization via the ring-opening polymerization reactions by
organolithium reagents and thermal and photoirradiation.! In this study, we are interested in the
correlation between the structure and the redox behavior in a sila[ 1 [ferrocenophane skeleton,
we have succeeded in the synthesis of sila[1]ferrocenophane 1 bearing a 9-silafluorene skeleton,?
as a bridging silicon moiety. Herein, we present the synthesis of 1 by the reaction of 9,9-dichloro-
9-silafluorene 2 with 1,1’-dilithioferrocene. The structure of 1 was identified by spectroscopic
analyses and the single crystal X-ray diffraction analysis. In addition, the electrochemical
measurement and the ring-opening polymerization reaction of 1 will also be described.

Keywords : Ferrocenophane,; 9-Silafluorene; Ring opening polymerization; Redox behavior
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1) (a) V. Bellas, M. Rehahn, Angew. Chem. Int. Ed. 2007, 46, 5082. (b) R. L. N. Hailes, A. M. Oliver, J.
Gwyther, G. R. Whittell, I. Manners, Chem. Soc. Rev. 2016, 45, 5358.

2)Y. Liu, T. C. Stringfellow, D. Ballweg, I. A. Guzei, R. West, J. Am. Chem. Soc. 2002, 124, 49.

3) L. J. P. van der Boon, J. H. Hendriks, D. Roolvink, S. J. O’Kennedy, M. Lutz, J. C. Slootweg, A. W.
Ehlers, K. Lammertsma, Eur. J. Inorg. Chem. 2019, 3318.
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Synthesis of a 2,2-Bis(ferrocenyl)trisilane Bearing Intramolecularly Coordinating Moieties and
Its Application towards the Attempted Synthesis of the Corresponding Bis(ferrocenyl)silylene
(‘Graduate School of Science and Technology, Univ. of Tsukuba, *Institute of Pure and Applied
Sciences, Univ. of Tsukuba,*TREMS, Univ. of Tsukuba) OHiromu Ueno,' Takahiro Sasamori*?

Silylenes, divalent silicon species, are known to be highly reactive towards small molecules,
and thus they are expected to be candidates as a small-molecule-activating reagent due to its
extremely high electrophilicity. Conversely, the synthesis and isolation of a silylene should be
very difficult due to their high reactivity, and it requires steric protection and/or coordination-
stabilization by donor molecules to isolate monomeric silylene derivatives. In this study, we
have succeeded in the synthesis of a 2,2-bis(ferrocenyl)trisilane bearing ferrocenyl groups with
a bulky intramolecularly coordinating phosphine moiety. We will report the attempted synthesis
of the corresponding silylene by the photoreaction of the obtained trisilane.

Keywords : Silylene; Ferrocene; Bis(ferrocenyl)silylene; Phposphine; Intramolecular
coordination
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Substituent Effects on Hyperconjugative Antiaromaticity in Dianionic Species of
Dibenzosilepins (Ochanomizu University) OKana Kobayashi, Takuya Kuwabara

In some cyclopolyenes such as cyclopentadienes and cycloheptatrienes,
hyperconjugative aromaticity/antiaromaticity occurs despite the sp® hybridized carbon atom in
the cyclic skeleton.! We have reported that lithium salts of dibenzosilepinyl dianions (Li*2)(1*),
which have Ph or Me groups on the silicon atom, are pseudo 16m-antiaromatic compounds
utilizing hyperconjugation between the ¢*(Si—C) orbital and the = orbital of the dianionic
stilbene.”? Here we report synthetic and theoretical investigations of novel dibenzosilepinyl
dianions with oxygen (2) or fluorine substituents (3) attached to the silicon atom. The '"H NMR
signals for the dibenzosilepinide skeleton of (Na*3)(2*") were upfield shifted compared to those
of (Li*2)(1%7), and the NICS,, values for 2>~ and 3%~ were larger than those of 12~. These results
suggest stronger antiaromaticity in 22~ and 32~ than 1.

Keywords : Hyperconjugative Antiaromaticity, Hyperconjugation; Substituent Effect
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1) L. Nyulaszi, P. von R. Schleyer, J. Am. Chem. Soc. 1999, 121, 6872.
2) a) S. Ito, Y. Ishii, K. Ishimura, T. Kuwabara, Chem. Commun. 2021, 57, 11330. b) S. Ito, Y. Ishii, T.
Kuwabara, Dalton Trans. 2022, 51, 16397.
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