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Stereospecific Cross-coupling between o-Fluorovinyl Sulfoximine and Thiols (Graduate
School of Engineering, The University of Osaka) O Kosuke Yasui, Masayuki Miyaoka,
Yuichiro Tomishima, Koji Hirano

Monofluoroalkenes are well known as bioisosteres of amides. Consequently, their synthetic
methods have been rapidly developed in the last decade.! Most of these methods involve ionic
reactions such as cross-coupling reactions and vinyl nucleophilic substitution reactions.
However, there still remains room for the exploration of radical-based synthetic methods.

Our group previously reported the stereoselective synthesis of vinyl sulfoximines.? We found
that a-fluorovinyl sulfoximines, prepared based on this synthetic method, underwent the
substitution reaction with thiols in the presence of a base, providing a-fluorovinyl sulfides in a
stereospecific manner. Various investigations revealed that this reaction proceeds via an a-
fluorovinyl radical generated by the mesolytic cleavage of carbon-sulfur bond, rather than an
ionic nucleophilic vinylic substitution.

Keywords : Sulfoximine; Mesolytic cleavage; Trisubstituted Alkene; C=S bond cleavage
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Single-electron reduction triggered mesolytic cleavage of the C(sp?)—S bond

1) M.-Z. Lu, J. Goh, M. Maraswami, Z. Jia, J.-S. Tian, T.-P. Loh, Chem. Rev. 2022, 122, 17479—-17646.
2) K. Yasui, Y. Tomishima, T. Miura, K. Yamazaki, K. Hirano, Angew. Chem. Int. Ed. 2025, ¢202420949.
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Synthesis of 1,1-Difluoroethyl-Substituted Cyclic Ethers Through Regioselective Ring
Opening of 1,1-Difluorocyclopropanes (' University of Tsukuba, * Sagami Chemical Research
Institute) OTomoki Ogawa,' Junji Ichikawa,? Kohei Fuchibe!

1,1-Difluoroethyl group is a bioisostere of the methoxy group. We have developed a method
for the synthesis of CF2CHs-substituted cyclic ethers starting from 1,1-difluorocyclopropanes.
1,1-difluorocyclopropanes, bearing an alkoxyl group with an aryl group, was treated with triflic
acid, facilitating distal-selective ring opening of the three-membered ring. The carbocations
thus formed underwent Friedel-Crafts cyclization with the aryl moiety to afford the products.
Keywords : Bioisostere; Carbocation; Cyclic ether; Cyclization; Fluorocyclopropane
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1) Fuchibe, K; Matsuo, T; Ichikawa, J. J. Org. Lett. 2023, 25, 4276.
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Synthesis and Structure of a Bi(Ill) Complex Bearing a N,O,-Type Tetradentate Dipyrrin
Ligand ('Graduate School of Science and Engineering, Ibaraki University, *Graduate School
of Science, University of Hyogo, *Department of Science, University of Hyogo, *Graduate
School of Science and Technology, University of Tsukuba) Shunsuke Kuroiwa,! OTomohiro
Agou,? Ryo Moriyama,® Hiroki Fukumoto,' Ryo Inoue,”> Kazuya Kubo,? Tatsuya Nabeshima*

In contrast to boron complexes of dipyrrin ligands (BODIPY), there have been a limited
number of dipyrrin complexes of heavier group 15 element dipyrrin complexes including air-
and moisture-sensitive Sb(IIl) and Bi(Ill) dipyrrins reported recently. Previously we reported
the synthesis and optical properties of Sb(V) complexes bearing a N>O,-type tetradentate
dipyrrin ligand that had been widely utilized to synthesize various main group element dipyrrin
complexes. Herein, we will present the synthesis and structure of the first air and moisture-
stable Bi(II) complex of the N,O»-type dippyrin ligand. A related Sb(III) complex was also
synthesized, and the properties of these Bi(I1Il) and Sb(III) dipyrrin complexes will be discussed.
Keywords : Bismuth, Dipyrrin; Antimony, Photoluminescence
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1) A. Korzun, S. Crespi, C. Golz, A. Bismuto, Chem. Sci. 2023, 14, 6579. 2) C. Liu, Y. Dai, Q. Han, C.
Liu, Y. Su, Chem. Commun. 2023, 59, 2161. 3) T. Nabeshima et al., Synlett 2020, 31, 1663. 4) T. Agou,
S. Kuroiwa, H. Fukumoto, T. Nabeshima, Chem. Commun. 2024, 60, 4557. 5) Manuscript in preparation.
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Preparation and Electrochemical Properties of Phthalocyanine with one Diselenete Ring
(Center for Instrumental Analysis, Iwate University) OTakeshi Kimura

4,5-Bis(benzylseleno)-3,6-dibutylphthalonitrile and 4,5-bis(2,6-dimethylphenoxy)
phthalonitrile were mixed and treated with lithium alkoxide at 110 °C to produce unsymmetric
phthalocyanine with two benzylseleno groups. The product was treated with
trifluoromethanesulfonic anhydride in dichloromethane and acetonitrile to produce
phthalocyanine with one diselenete ring. The structure of the product was determined by NMR
and FABMS.
Keywords : phthalocyanine, diselenete, debenzylation
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1) T. Kimura and T. Nakahodo; Chemistry A European Journal, 2024, 30, ¢202401628.

© The Chemical Society of Japan - [F12304-2pm-04 -



[F]12304-2pm-05 AA{L24 1055544 (2025)

TENERIEMIH Y T VI RIGERW=FEERAROVEBORU AR
Z)ILAassa7aoc)LiERiG

(FERLHRE ) Ontl fa' - bR RE!
Copper-mediated oxidative pentafluorocyclopropanation of arylboronic acids
(‘SCRI) OMinoru Koyama,' Munenori Inoue'

Fluorine is known to change the properties of molecules due to its unique properties.
However, the types of fluorine-containing functional groups are limited, and it is important to
develop new fluorine-containing functional groups. In recent years, the pentafluorocyclopropyl
group has attracted attention as a new fluorine-containing functional group. However, methods
for regioselective introduction of pentafluorocyclopropyl group are limited.'

Herein, we developed the copper-mediated oxidative pentafluorocyclopropanation of
arylboronic acids using a newly synthesized pentafluorocyclopropylsilane, and the desired
coupling products were obtained in good yields under mild conditions.

Keywords : Fluorine; Pentafluorocyclopropanation; Oxidative coupling, Copper; Arylboronic
acid
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1) a) R. Liu, J. Hu, Org. Lett. 2022, 24, 3589. b) Z. Feng, L. Riemann, Z. Guo, D. Herrero, M. Simon, C. Golz, R.
A. Mata, M. Alcarazo, Angew. Chem. Int. Ed. 2023, 62, ¢202306764. c) A. Liu, X. Zhang, F. Zhao, C. Ni, J. Hu, J.
Am. Chem. Soc. 2024, 146, 1806.
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Reaction of Diphosphene Bearing Bulky Eind Groups with Sulfur (Department of Applied
Chemistry, Faculty of Science and Engineering, Kindai University) OYuria Kawase, Kei Ota,
Tsukasa Matsuo

We are studying the chemistry of low-valent species of the heavier group 15 elements using
the fused-ring bulky Rind groups. Previously, we reported the synthesis, structures, and
reactivity of unsaturated phosphorus compounds such as diphosphenes, (Rind)P=P(Rind), and
phosphasilenes, (Rind)(Ar)Si=P(Rind). Recently, we reported the selective monooxygenation
of diphosphenes, (Rind)P=P(Rind), with dioxygen gas (O), producing diphosphene
monooxides, (Rind)(O=)P=P(Rind), through a splitting of O,. Here, we report the reaction of
diphosphene, (Eind)P=P(Eind), with elemental sulfur (Sg). The sulfurization of
(Eind)P=P(Eind) afforded a P»S three-membered ring compound, thiadiphosphirane and a
dithioxophosphorane, (Eind)PS,. These compounds were characterized by NMR spectroscopy
and X-ray crystallography.

Keywords : Phosphorus; Diphosphenes; Sulfur; Sulfurization; Fused Ring Steric Protecting
Groups
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1) a) B. Li, S. Tsujimoto, Y. Li, H. Tsuji, K. Tamao, D. Hashizume, T. Matsuo, Heteroat. Chem. 2014,
25, 612. b) N. Hayakawa, K. Sadamori, S. Tsujimoto, M. Hatanaka, T. Wakabayashi, T. Matsuo, Angew.
Chem. Int. Ed. 2017, 56, 5765. 2) Y. Kawase, S. Tsujimoto, T. Obayashi, S. Kimura, K. Ito, S. Tkoma,
Kei Ota, D. Hashizume, T. Matsuo, Dalton Trans. 2024, 53, 1956.
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Generation and Reactivities of Sterically Crowded Triarylhalophosphonium Salts (' Graduate
School of Science, Tohoku University) OShigeru Sasaki,' Naoki Takada,' Kozo Toyota'

Triarylhalophosphonium salts are known as reactive intermediates of organic reactions such
as Appel and Corey-Fuchs reactions. Triarylhalophosphonium salts derived from sterically
crowded triarylphosphines are expected to show properties and reactivities different from
conventional triarylhalophosphonium salts, because they have low lying LUMO and the
phosphorus atom is sterically protected by bulky aryl groups. We report generation of
halophosphonium salts from sterically crowded triarylhalophosphines and their reactivities.
Reaction of tris(2,4,6-triisopropylphenyl)phosphine with carbon tetrabromide slowly
proceeded to give a purple solution suggesting formation of the corresponding radical cation.
The mixture was quenched with air, and the formation of the bromophosphonium salt and the
phosphonium salt generated by the reaction of the radical cation with oxygen was confirmed
by various spectroscopic methods.

Keywords : Triarylphosphine; Phosphonium, Oxidation; Halogenation, Radical Cation
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1) S. Sasaki, K. Sutoh, F. Murakami, M. Yoshifuji, J. Am. Chem. Soc. 2002, 124, 14830.
2) Sasaki, S.; Sutoh, K.; Shimizu, Y.; Kato, K.; Yoshifuji, M. Tetrahedron Lett. 2014, 55, 322.
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Synthetic Studies on meso-Phosphorus Substituted BODIPY Derivatives (/nstitute for
Chemical Research, Kyoto University) OKeita Takahashi, Mitsuaki Yamauchi, Hiroko Yamada,
Yoshiyuki Mizuhata

Incorporating high-period elements such as phosphorus into organic dyes is an effective strategy
for creating compounds with near-infrared absorption. In this study, the synthesis of phospha-
BODIPY, in which the meso position of the BODIPY skeleton is replaced by phosphorus, was
investigated. So far, the suitable precursors were successfully synthesized and isolated. We discuss
the details of the synthesis, properties and the investigation of their transformation into phospha-
BODIPY.

Keywords : BODIPY, Phosphorous Compounds,; Highly Reactive Species

AR, AR~ OB 2 R IR 2 R L] . meso
ATA A=V T HREFRESER SN, ZTICHT S (YYD Q
AR A *%&%/é%’%@/ﬁﬂ% DI SN TV D, F 03k B VAR
S Z I % 72 9121E HOMO-LUMO =X F—F ¥ 27 gopoy phosphaalkens
%mé<¢5b%ﬁ%é FOTTu—F L L THXLIT "
mJEMCFEE o it \CHLAIA T PIEA B R LT, —ﬁx -

. EE TR E a@ﬂ:/\%ﬁi ITEE . ERISETH Y . < ‘j@

BHZLEL LT LE S =DICZER N TOHLY H A3 8

ThbH, —HT, TIIFLVDREBEFAD—D% ) SNIEE phospha-BODIPY (1)

WA TRAT 7 7 IV 3, Uykmﬁﬁ%@%%%@ﬁ LU

ABIENZ &SRR LRGP HBRIEERH  CTlo 1 | 257 C@fa@
FF

RITHHARIA T 72 E G722 5y F e Fh A fi X225 T 6 I D
WNAREZR LA E D Z ML TS Y,

AW TIE, "AFA A=V 7 EE L TALFIHEIL5 BODIPY Zi&E L,
% D meso L% YV L IZEHL L7z phospha-BODIPY () = HEbaM & Lz, 4> R—b
EHAR L UCHREI 2 BRI R, O YRR 2 ORIBME & 72 0 55 (bAWEE 3-5
DERRIZERE LTz, AR T
X, 3-5 vz 2 ~0FEE L

L3 Me L'}‘J Me Me S‘,L’NJ Me Me Gl Me
— N o P = P = P =
L L= 1 ~OF B
3 4 5

EHET D,

Dibenzo phospha-BODIPY (2)

1) K. Dimroth, P. Hoffmann, Angew. Chem. Int. Ed. 1964, 3, 384.
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Synthesis, Structures, and Reactivity of (Selenocarbamoyl)phosphine Derivatives
(Gakushuin University) oTamaki Yano, Ryosuke Masuda, Hiroyuki Kusama

Selenoamides, the selenium analogue of amides, exhibit various reactivity and were
recognized as the attractive chemical species. But their substituents on the selenocarbonyl
carbon are limited to carbon, silicon, or germanium. Herein, we reported the first synthesis
and isolation of selenoamides bearing a phosphine substituent. Treatment of
(selenocarbamoyl)lithium with a chlorophosphine derivative afforded the compound 1 as
orange crystals. The reactions of 1 with boranes, an azide, or chalcogens proceeded on the
phosphorus atom, while those with methylation reagents produced the corresponding
selenoamide salt.

Keywords - Chalcogens; Selenium,; Phosphorus; Selenoamides, Selenocarbonyl Compounds
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1) Murai, T.; Hori, R.; Maruyama, T.; Shibahara, F. Organometallics 2010, 29, 2400.
2) Masuda, R.; Yano, T.: Kusama, H. manuscript in preparation.
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Synthesis and polymerization of norbornene substituted arsafluorene (Grad. Sch. Sci. Tech,
Kyoto Inst. Tech.) OKotaro Yamamoto, Kazuma Kikuchi, Hiroaki Imoto, Kensuke Naka

Research into arsenic has been hindered by safety concerns. Our laboratory has developed
methods for safely handling arsenic and has reported on arsenic-containing compounds and
their functions. However, no synthetic route had been established for monomers to obtain
polymers with arsenic-containing conjugated compounds in the side chain. In this study, we
focused on arsafluorene, a representative arsenic-containing conjugated system.
Bromodithiarsole was used to stepwise introduce norbornene to the substituent on arsenic for
ring-opening metathesis polymerization. The synthesis was effectively carried out by
transmetallation using zinc, and the desired arsafluorene polymer was finally obtained by ring-
opening metathesis polymerization. Thus, an effective method for the synthesis of polymers
bearing arsenic-containing conjugated units in the side chains was established.

Keywords : Pnictogen,; Arsenic
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Scheme 1. Synthesis of arsafluorene monomer and polymer.

1) A. Sumida, H. Imoto, K. Naka, /norg. Chem. 2022, 61, 17419
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(OGen Yamada, Kaisei Yamamoto, Akifumi Sumida, Hiroaki Imoto, Kensuke Naka

Bidentate phosphorus ligands with axially chiral biaryl moieties are important in the synthesis
of pharmaceuticals and natural products and have been the subject of much research. However,
there have been few studies on arsenic ligands homologous to phosphorus, such as BINAP '] |
because volatile and toxic arsenic precursor is necessary in the conventional methods. In this
study, BINAAs and SEGARS, in which the phosphorus of BINAP/SEGPHOS is replaced by
arsenic, were synthesized by a new, safe method. Specifically, the dibromo form of biaryl was
synthesized by lithiation with n-BuLi followed by the addition of Ph,Asl generated from
nonvolatile diarsenic trioxide.Furthermore, palladium complexes of these arsenic ligands were
synthesized and structurally characterized by comparison with phosphorus.

Keyword : arsenic, biaryl, palladium
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Scheme 1. Synthesis of BINAS and SEGARS and their PdCI, complexes.
[1] H. Xu et al., Organic Electronics, 2012, 13, 1516.
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Asymmetric Mannich Reaction of a-Benzylidene Succinimides with N-Boc Imines Using
Organocatalyst (Graduate School of Science and Engineering, Ibaraki University)

OKodai Kimura, Itaru Sato, Takeshi Oriyama

The succinimide derivatives are substructures of pharmaceuticals such as antiepileptic drugs,
and are useful compounds. Succinimide derivatives are usually obtained by Michael addition
reactions or cycloaddition reactions using the maleimide derivatives as starting materials. On
the other hand, a-benzylidene succinimides have recently attracted much attention as a useful
substrate in organic synthesis.! However, a-benzylidene succinimides have lower reactivities,
and there are still few reports on asymmetric synthesis of chiral succinimide derivatives using
them as nucleophiles.

In this study, we developed an asymmetric Mannich reaction of a-benzylidene succinimides
with N-Boc imines using organocatalyst. The corresponding Mannich adducts were obtained
in high yields (up to 96%) with high diastereomeric ratios (up to >99:1), and excellent
enantioselectivities (up to 99% ee). This reaction has a wide range of substrates scope.
Keywords : Asymmetric Mannich reaction; Organocatalyst; a-Benzylidene succinimide; N-Boc
imine
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1. N. Sakkani, S. K. Nanda, 4sian J. Org. Chem. 2022, 11, €202200041.
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