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Reactivity of (boryl)(silyl)telluride toward Lewis bases (Faculty of Science, Gakushuin
University) Olori Mizuno, Shintaro Takahashi, Naokazu Kano

We have previously synthesized (boryl)(silyl)tellurides, which have electropositive silyl and
boryl groups on the tellurium atom. Herein, we present the reactivity of (boryl)(silyl)tellurides
toward Lewis bases. The (boryl)(silyl)tellurides reacted with THF to induce the ring opening
of the THF due to the Lewis acidity of the boron atom and the nucleophilicity of the tellurium
center.

Keywords : Telluride, Silyl group; Boryl group; Lewis base
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1) Schultz, E. K. V.; Harpp, D. N. Synthesis 1998, 1137.
2) Sen, S. S. et al. Chem. Commun. 2023, 59, 1669.
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Synthesis of Thioxanthylium Salts Bearing a Phenyl Group ('Faculty of Science, Fukuoka
University) OHaruka Matsuzaki,' Noriyoshi Nagahora,'

We designed a synthetic route to thioxanthylium salts bearing a phenyl group via Lewis or
Brensted acid—promoted cyclization reaction of diarylthioether precursors. We found that this
cyclization reaction tolerates a variety of diarylthioether precursors bearing electron-donating
or electron-withdrawing substituents as well as m-extended aromatic hydrocarbons. The
experimental and theoretical examination of electronic structures of their thioxanthylium
scaffolds were also described.

Keywords : Thioether, Thioxanthylium salt; Intramolecular cyclization; UV-vis absorption
spectroscopy
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1) B. Liu, C.-H. Lim, G. M. Miyake, J. Am. Chem. Soc. 2017, 139, 13616—13619.
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Synthesis of Silylenes Bearing a Bulky Ferrocenyl Group with a Selenium-coordinating Moiety
(‘Graduate School of Science and Engineering, University of Tsukuba, *Institute of Pure and
Applied Science, University of Tsukuba, “TREMS, University of Tsukuba) ORyusei Hamano,'
Takahiro Sasamori®*

Low-coordinated species of heavier group 14 element such as a silylene are unique chemical
species that possess both extremely high electrophilicity and nucleophilicity due to their empty
p orbitals and lone pairs, making them promising small-molecule-activation molecules.
Conversely, since they are very reactive, their synthesis and isolation should require kinetic
and/or thermodynamic stabilization, by a sterically demanding substituent and/or a donor
coordination, respectively.

We have previously developed a new bulky ferrocenyl group bearing an intramolecular
selenium-coordination moiety which exhibits both a kinetic and thermodynamic stabilizing
effects.! Here, we report the successful synthesis and trapping reactions of silylene 1 bearing
the bulky ferrocenyl group.

Keywords : Silylene; Selenium; Silicon; Intramolecular Coordination; Ferrocene
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1) R. Hamano, T. Sasamori, The 104 CSJ annual meeting, P1-1pm-49, Chiba, Japan (2024).
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Synthesis, structure, and reactivity of 5,10-dichloro-5,10-dihydrostibanthrene, ('Graduate
School of Science and Technology, University of Tsukuba, 2Department of Pure and Applied
Sciences, University of Tsukuba, *TREMS, University of Tsukuba) O Shunsuke Otsuji',
Koichiro Masada??, Takahiro Sasamori®*

5,10-Dihydrostibanthrene, where the carbon fragments at the 9- and 10- positions of 5,10-
dihydroanthracene are replaced with antimony fragments, attracts attention for their structure
and reactivity. However, such species have been rarely synthesized,” and the heteroatom-
substituted derivatives were not reported.

In this presentation, we will report synthesis and reactivity of 5,10-dichloro-5,10-
dihydrostibanthrene 2. Treatment between o-distannylbenzene 1 with 1.0 eq. of antimony
chloride (III) afforded dihydrostibanthrene 2 in 58% yield. Dihydrostibanthrene 2 was
spectroscopically characterized, and the structural features have been revealed by SC-XRD
analysis. Notably, the trans isomer was selectively obtained in this reaction. The compound
adopts a planar structure, in contrast to the previously reported 5,10-dihydrostibanthrene.” The
reactivity of this compound was also investigated.

Keywords : 5,10-dichloro-5, 10-dihydrostibanthrene, Antimony, transmetallation
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1) Uchiyama, Y. Heteroat. Chem. 2011, 22, 377-378.
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Synthesis and structure of a stable bis(ferrocenyl)stannaneselone

(! Graduate School of Science and Technology, Univ. of Tsukuba, *Institute of Pure and Applied
Sciences, Univ. of Tsukuba, ‘TREMS, Univ. of Tsukuba) O Keisuke lijima,' Takahiro
Sasamori*?

A stannaneselone is a double bond compound between tin and selenium atoms. Its structure
and properties are of great interest as a heavier analogue of a ketone which plays an important
role in organic chemistry. Conversely, the synthesis and isolation of a stannaneselone should
be very difficult due to its extremely high reactivity. We previously reported the synthesis and
isolation of bis(ferrocenyl)stannylene 2" bearing sterically demanding ferrocenyl groups. In
this study, we have succeeded in the synthesis and isolation of a bis(ferrocenyl)stannaneselon
1 by the selenization of bis(ferrocenyl)stannylene 2. Its structure will also be discussed.
Keywords: Stannaneselone,; Ferrocene, Tin; Selenium; Steric Protection
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1) K. Iijima, K. Sugamata, P. K. Majhi, T. Sasamori, Eur. J. Inorg. Chem. 2024, ¢202400198.
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Synthesis and reactivity of lead(Il) species supported by an amino-linked NHC ligand

(‘Graduate School of Science and Engineering, Saitama University, *Faculty of Science,
Saitama University) ORyota Watanabe,! Yoshika Fukuda,? Akihiko Ishii,! Norio Nakata?

Metallylenes, the heavier analogs of carbenes, are highly reactive species due to their vacant
orbital and lone pair electron. However, the lead derivatives, plumbylenes, are more stable due
to inert pair effect, which limits examples of their unique reactivity. Here, we report the
synthesis and reactivity of aminoplumbylene 2 supported by an amino-linked NHC ligand.

The reaction of amino linked NHC 1 with Pb[N(SiMes):]> in toluene at —78 °C yielded 2 as
yellow crystals in 64% yield. As reactivities of 2, transmetalation reactions with aluminum or
germanium compounds proceeded efficiently in C¢Ds to produce the corresponding products
quantitatively. We also describe the catalytic application of 2 to hydroboration reaction of
carbonyls.

Keywords : Lead(Il) species, N-heterocyclic carbene; Amino group; transmetalation reaction
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1) Cross, W. B.; Daly, C. G.; Ackerman, R. L.; Georgeb, 1. R.; Jutzi, K. S. Dalton Trans. 2011, 40,
495-505.
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Reactions of iminophosphonamido-chlorosilylene with lithium arylamides: Facile 1,2-
Hydrogen shift from Aminosilylenes to hydrosilaimines (!Graduate School of Science and
Engineering, Saitama Univ,) OXanata Miyahara,! Ryota Watanabe,' Akihiko Ishii' Norio
Nakata!

Silylene has a lone pair electron and a vacant p-orbital on the silicon atom, exhibiting
ambiphilic properties, which leads to a variety of expected reactivities. Recently, we reported
the synthesis of chlorosilylene 1 supported by an iminophosphonamide ligand and
demonstrated that it exhibits stronger o-donor propertys than typical N-heterocyclic silylenes.
Here, we describe reactions of 1 with various lithium arylamides.

Reactions of 1 with lithium arylamides yielded the corresponding hydrosilaimines 2 and 3.
The formations of 2 and 3 can be explained via a 1,2-hydrogen shift from the aminosilylenes 4
as an intermediate.

Keywords : silylene, silaimine, 1,2-hydrogen shift, lithium arylamide
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1) Pandey, M. K.; Hendi, Z.; Wang, X.; Bhandari, A.; Singh, M. K.; Rachuy, K.; Kushvaha, S. K.; Herbst-
Irmer, R.; Stalke, D.; Roesky, H. W. Angew. Chem. Int. Ed. 2024, 63, €202317416.
2) Yadav, R.; Sun, X.; Képpe, R.; Gamer, M. T.; Weigend, F.; Roesky, P. W. Angew. Chem. Int. Ed. 2022,
61,¢e202211115.
3) Takahashi, S.; Sekiguchi, J.; Ishii, A.; Nakata, N. Angew. Chem. Int. Ed. 2021, 60, 4055-4059.
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Alkoxide-Catalyzed Synthesis of Silacyclopentanes via Silylborylative Cyclization of

Dialkenylsilanes
(Graduate School of Engineering Science, Osaka University) OKanta Ueji,' Ryo Shintani'

Silicon-containing cyclic compounds have attracted much attention in the field of
pharmaceutical and materials science, and their synthetic methods have been actively
investigated. Among them, silacyclopentanes, silicon-switched analogs of cyclopentanes, are
expected to be useful as biologically active substances. However, despite the recent advances
in the synthesis of complex silicon-containing cyclic compounds, synthetic methods for
multisubstituted silacyclopentanes are currently still limited.!

In this context, we focused on the reaction of alkenes with silylboronic esters in the presence
of an alkoxide catalyst® to develop a new synthetic method of multisubstituted
silacyclopentanes in a stereoselective manner. As a result, we found that styryl(vinyl)silanes
undergo 1,4-silylborylative cyclization to give the corresponding silacyclopentanes with high
position- and stereoselectivity.

Keywords : Alkoxide Catalyst;  Silylborylation;  Silylboronate;  Silacyclopentane;
Dialkenylsilane
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1) K. Igawa, D. Yoshihiro, Y. Abe, K. Tomooka, Angew. Chem. Int. Ed. 2016, 55, 5814.
2) H. Tto, Y. Horita, E. Yamamoto, Chem. Commun. 2012, 48, 8006.
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Copper-Catalyzed Diastereo- and Enantioselective 1,3-Dipolar Cycloadditon of Iminoesters
with Methyl a-cyanocinnamate ('Faculty of Science and Engineering, Chuo University,
2Graduate School of Science and Engineering, Chuo University) OYui Ishida', Yuki Sakuma?,
Shin-ichi Fukuzawa'

Pyrrolidine compounds with tetrasubstituted carbons at the C4-position show high biological
activity, and their stereoselective synthesis is required. One method for the efficient and
selective synthesis of these derivatives is the 1,3-dipolar cycloaddition using metal complex
catalysts. However, diastereo- and enantioselective synthesis of these reactions with Methyl a-
cyanocinnamate has not yet been achieved.

In this work, we report the diastereoselective 1,3-dipolar cycloaddition of azomethine ylides
with cyanoalkene using chiral copper/Fesulphos complexes. The reaction proceeded in good
yield, highly diastereoselective synthesis of pyrrolidines with a quaternary carbon at the C4-
position.

Keywords : Cycloaddition; Azomethine Ylide; Pyrrolidine: Copper Catalyst;, Asymmetric
Synthesis
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BIRAE RO HINLTWND, T B ERET 5 FiEE LT, @R A2 -5
13- BB BALA N SN ZE T Hd, LivL, 2D DN a-v T /7 A KR A
FNaEHWIGED, T A7 VAR, = U F A RRABIIRERTH 5,

AfEl, Tz 1L T A IRAE A W= T A F AV RV T )T ED
13- B BALA IO IC K> CHTE O B r U DU BERE E YT AT L AR

BFonsZ xR L,
R CNPh
\N /\COQMe . )CNV Metal / Ligand
o R Ph N~ ~CO-Me
Cl H

R = COaMe, CN

1) L.-W. Tang, et al., Tetrahedron 2017, 73, 923-930.
2) V. Rajkumar, et al., Tetrahedron 2016, 72, 5578-5594.
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Three-Component Synthesis of Spirocyclopropyl Oxindole Using Chiral Bis(imidazolidine)
Pyridine-Cobalt Catalyst (Graduate School of Science, Chiba University) OTakaaki Saito,
Takayoshi Arai

Spirooxindole is an important structure found in various bioactive natural alkaloids and
pharmaceutical candidates.” We have developed a series of chiral bis(imidazolidine) pyridine
(PyBidine) ligands for metal-catalyzed asymmetric reactions.? For the example, a newly prepared
N-9-anth-PyBidine-Co(OAc), catalyst was discovered for the condensation reaction of
benzylidenemalononitriles and 3-chlorooxindoles to give the chiral spirooxindoles.” However,
the synthesis of alkylidenemalononitrile substrates has often caused problem in the yield and
purity. Here, we provide a new protocol for accessing wide range of chiral spirooxindole
synthesis via the three-component-reaction of aldehyde, malononitrile and 3-chlorooxindole.
Keywords : Asymmetric Synthesis, Chiral Catalyst, Spiro Compound, Cobalt

A BFF A R—)VEIIRE % 22 EETENE T
NhaA RREEGEMICEENDEERHBETH
. AIFESEIIC B W CTHER ST A Y, BFgE=E T
R BEZBTE LT E R E XA I X4 Ve
¥ »(PyBidine) 2 & Bl - & L THW T R YT~
~u /)= NI NVEREETHRICERE L TE, IE
FOFREX T AEEA YR 7 n T e N-9-Anth-PyBidine
ﬂ‘ﬂF‘f//f v ]\*/D%ﬁ%ﬁi%/\‘/:‘/ U 5:\/7 "/ = ]\ PyBidine is abbreviation of
Yt i3-suoatdxi Ay R—IZHEN EVRFIL bis(imidazolidine)pyridine.
RCAW LI EZME LY,

ARFETIH, S525EELT, 7T RKe~n/=hU )L, 3-ZuntFy
AV R—=NEEE LT ORI bEHARIRETH D Z L2 R L, ZRmS &
FIERIZ SO = o F AR T 7 a o MR E S TE 5 2 & =1
LT LTz,

N-9-Anth-PyBidine (11 mol%)

o Co(OAc),"4H ,0 (10 mol%) o
J_U + NeTen ) >
R 'H N NaOAc (1 eq), DCM/THF, MS4A, CN
H

rt, 18 h R CN

up to 91% yield
dr =93:7
95% ee
1) Na Wang, et al. Org. Lett. 2022, 24, 8553
2) Arai, T.; Mishiro, A.; Yokoyama, N.; Suzuki, K.; Sato, H. J. Am. Chem. Soc. 2010, 132, 5338.

3) FEME FW. Sidk FFE. BARIFEE F 104 B 2(2024), [E1112-3am-12]
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Synthesis of Tricyclic Sulfur-Containing Compounds via Sequential Sulfur Insertion-
Cyclization Reaction of 2-Alkynyl-2’-bromo-1,1’-biphenyls (Faculty of Science and
Technology, Tokyo University of Science) OKentaro Kadowaki, Kento Ishida, Norio Sakai

Sulfur-containing heterocycles are valuable frameworks found in natural products and
pharmaceuticals. Therefore, the development of new synthetic methods for these compounds
is a significant challenge. An efficient synthetic strategy utilizes domino reaction combining
sulfur atom insertion and cyclization reactions, and various methods have been developed to
date. For example, we have previously reported a reaction for the synthesis of
benzo[b]thiophenes via domino reaction combining sulfur insertion and 5-endo cyclization
using 2-alkynyl iodobenzene and hexamethyldisilathiane as substrates. In this study, we
investigated the synthesis of tricyclic sulfur-containing heterocycles via sequential sulfur
insertion-cyclization reactions by using 2-alkynyl-2’-bromo-1,1’-biphenyls as the substrate.

As a result, we found that the reaction of the substrate 1 with potassium sulfide in the
presence of Cu(OAc), in NMP solvent at 160°C afforded the desired 6 H-dibenzo[b,d]thiopyran
derivative 2 in 49% yield.

Keywords : Heterocycles, Sulfur insertion reaction; Cyclization reaction, Domino reaction

EREERRIIRAYPCERLICH LN EHREKTH Y | B LA RIEDBH
LEBERRETH D, TONENIRE RIS & LT, RO A & BRIbES %8
BERIIZAT O FIEDRH Y | ZIVE TITHRA REJSBBF SN TE L 12, Fex 13BEIC,
FO—HIE LT, 227 F =T — KRB EAFHRAFILSUTFT U ZH -,
Wi DA & 5-endo BRALKG 2 MG AT 9 XU VBT A 7 = FED ARG %
ELTWD Y, KIFETIE, BEELLT2-7F =12 -TaE-],l” -E7 2=V %
v, B ETA-BREEORC X 5 3 BEESHEERRILEY O EIZ DN TR
L7,

FRET ORGSR, BB 1 & s & L Thidbl U o A% FHW T, BRERHR( DD DIFE T,
NMP % 160°CTRISEIT D & BiEiFA L 6-exo BRALSS D EREANZHEIT L,
6H-2 X [bd|F AT U HEER 2 N 49%DIRTEH LN D Z LN yhoT-,

O Cu(OAc), (20 mol%)

_
= 1.10-phen (20 mol%
Br + KS phen ( )
ooy NMP 1 mL
O (2equV) 450 °c 24 h
1 (0.5 mmol) 2 49%

1) Feng, J.; Lv, M.; Lu, G.; Cai, C. Eur. J. Org. Chem. 2014, 5312-5317.

2) Yasuike, S.; Shiratori, S.; Kurita, J.; Tsuchiya, T. Chem. Pharm. Bull. 1999, 47, 1108-1114.

3) Nakajima,T.; Takeuchi,R.; Oomori, K.; Ishida, K.; Ogiwara, Y.; Sakai, N. Synthesis 2023, 55, 779~
785.
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