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Diastereodivergent Gabriel-Cromwell Aziridination Enabled by Aminosulfoxonium
('Graduate School of Engineering, The University of Osaka, *School of Engineering, The
University of Osaka) Kosuke Yasui,! OTaiga Sakimori,? Koji Hirano,!

The Gabriel-Cromwell aziridine synthesis is the most classical method for synthesizing
aziridines. Continuous efforts allow the use of various leaving groups in this transformation,
including halogens and sulfonium. However, none of them exhibit diastereoselectivity.

Herein, we developed a diastereodivergent Gabriel-Cromwell aziridine synthesis using
aminosulfoxonium as the leaving group. The key to realizing these reactions is the choice of
the used base: Cs2COs provided the anti isomer, and NaOAc did the syn isomer, both with high
diastereoselectivity.

Keywords : Sulfoximine; Gabriel-Cromwell reaction; Aziridine; C-S bond cleavage;
Diastereodivergency

BBt A G T DTN T I U EIE L35 Gabriel-Cromwell 72U ¥ &5k
TG AR T VU U DEMIETH S Y, BBERICIE N S DRI BT, ITE
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1) Dequina, H. J.; Jones, C. L.; Schomaker, J. M. Chem 2023, 9, 1658.

2) (a) Review: Kim, M.; Targos, K.; Holst, D. E. ; Wang, D. J. ; Wickens, Z. K. Angew. Chem. Int. Ed.
2024, 63, €202314904. (b) Liu, M.-S.; Du, H.-W.; Cui, J.-F.; Shu, W. Angew. Chem. Int. Ed. 2022, 61,
€20220992.
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Synthesis of novel sulfur-containing heterocycles via Ni-catalyzed three-component coupling
reaction of o-iodoalkynylbenzene, hexamethyldisilathiane, and isocyanide(Faculty of Science
and Technology, Tokyo University of Science) OShun Nishitai, Reo Ikeda, Kento Ishida, Yohei
Ogiwara, Norio Sakai

The development of synthetic methods for sulfur-containing heterocyclic compounds is an
important issue. We previously reported the synthesis of benzo[b]thiophenes from o-
iodoalkynylbenzene and hexamethyldisilathiane using a copper catalyst. In this study, we
investigated the synthesis of novel sulfur-containing heterocycles by three-component coupling
reaction of o-iodoalkynylbenzene, hexamethyldisilathiane, and isocyanide. As a result, we
found that the desired three-component coupling reaction proceeded efficiently with a nickel
catalyst, yielding the novel sulfur-containing heterocyclic compounds in good yields.

A specific reaction example is described below. The reaction of o-iodoalkynylbenzene 1,
hexamethyldisilathiane, and ferz-butylisocyanide in toluene in the presence of nickel chloride
(IT) catalyst and potassium terz-butoxide at 120°C for 24 hours afforded the novel sulfur-
containing heterocycle 2 in 51% yield.

Keywords : Hexamethyldisilathiane,; Isocyanide; 5-exo-dig cyclization; three-component
coupling reaction
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BRI 72 BOS 2 L RIS T, M U 0-3 — RT7 L F =R B 1,
AKXV RAF NI TTT o tert-7 F A YT = RIZxF L, fikiitEotfib= v /rn
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| 2 equiv 2equiv 120°C, 24 h l}l t
~'Bu
1 (0.5 mmol)
2:51%
1) Nakajima, T.; Takeuchi, R.; Oomori, K.; Ishida, K.; Ogiwara, Y.; Sakai, N. Synthesis 2023, 55, 779—

785.
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Synthesis of Unsymmetrical Disulfides via Catalytic Lewis Base Activation of N-
Dithiophthalimides (Faculty of Pharmaceutical Sciences and Graduate School of
Pharmaceutical Sciences, Tohoku University) O Hibiki Ohno, Yuzuki Takami, Kazuya
Kanemoto, Naohiko Yoshikai

Disulfide compounds are highly valuable in the fields of medicinal chemistry and linker
chemistry. Despite their wide applications, the selective synthesis of unsymmetrical disulfides
remains a challenging task, necessitating the development of broadly applicable synthetic
methods. In this context, we have demonstrated the utility of N-dithiophthalimides as
electrophilic disulfurating reagents. These reagents enable substitution with anionic
nucleophiles or relatively weak nucleophiles in the presence of Lewis acid catalyst, providing
new approaches for unsymmetrical disulfide synthesis.? Herein, we report a novel activation
mode for these reagents using a Lewis base catalyst, facilitating dithiocyclization of
nucleophile-tethered olefins. The combination of N-dithiophthalimide and chalcogen-based
Lewis base catalyst in HFIP promotes the cyclization of olefins bearing heteroatom- or carbon-
based internal nucleophiles, affording disulfide-substituted heterocyclic and carbocyclic
compounds in moderate to good yields.

Keywords : Disulfide; Lewis Base Catalyst; Dithiocyclization; N-Dithiophthalimide
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1) (a) H. Asanuma, K. Kanemoto, T. Watanabe, S.-i. Fukuzawa, Angew. Chem., Int. Ed. 2023, 62,
€202219156. (b) H. Asanuma, K. Kanemoto, Org. Lett. 2024, 26, 438. (c) M. Iwata, Y. Takami, H.
Asanuma, K. Hosono, H. Ohno, N. Yoshikai, K. Kanemoto, Chem. Sci. (DOI:
10.1039/D4SC07187E).
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Bromo-selective Thiolation of Sulfinate Esters (Tokyo University of Science) O Yukiko
Kumagai, Suguru Yoshida

Sulfoxides are of great significance in broad research fields such as pharmaceutical sciences
and synthetic chemistry. Despite the importance of sulfoxides, it is not always easy to
synthesize functionalized sulfoxides through the oxidation of sulfides without producing
sulfones. We succeeded in the oxidation-free synthesis of sulfoxides with thio groups through
Br-selective coupling and subsequent reaction of sulfinate esters.

Keywords : Sulfinate ester; Coupling reaction; Pd-catalyzed reaction, Sulfoxide
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1) K. K. Andersen, Tetrahedron Lett. 1962, 3, 93.
2) M. Suzuki, K. Kanemoto, Y. Nakamura, T. Hosoya, S. Yoshida, Org. Lett. 2021, 23, 3793.
3) A. Kobayashi, T. Matsuzawa, T. Hosoya, S. Yoshida, Chem. Commun. 2020, 56, 5429.
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Facile Synthesis of Sulfinate Esters via Direct Oxidation of Tritylsulfides (7Tokyo University of
Science) ORika Sanada, Yukiko Kumagai, Ayu Watanabe, Suguru Yoshida

Sulfinate esters are useful intermediates for synthesizing sulfur-containing compounds.
However, it is not easy to prepare diverse sulfinate esters due to the limited pathways for the
synthesis. Herein, we disclose that sulfinate esters can be synthesized by the treatment of
tritylsulfides with N-bromosuccinimide (NBS) in methanol and dichlolomethane.

Keywords : Trityl sulfide; Sulfinate esters; sulfur;, Oxidation; Organosulfur compounds
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1) A. Kobayashi, T. Matsuzawa, T. Hosoya, S. Yoshida, Chem. Commun. 2020, 56, 5429.

2) M. Suzuki, K. Kanemoto, Y. Nakamura, T. Hosoya, S. Yoshida, Org. Lett. 2021, 23, 3793.
3) Y. Kumagai, A. Kobayashi, K. Nakamura, S. Yoshida, Chem. Commun. 2024, 60, 1611.
4) K. Nakamura, M. Suzuki, S. Yoshida, Org. Lett. 2024, 26, 9676.
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Facile Synthesis of Thiosulfonates from Thiol Equivalents (Tokyo University of Science)
OYusei Yamamoto, Koyo Numata, Shinya Tabata, Suguru Yoshida

Recently, we have developed a range of transformations of organosulfur substituents
enabling us to synthesize diverse organosulfur compounds. Herein, we developed new methods
for the synthesis of thiosulfonates by the direct oxidation of aryl xanthates as a sulfur surrogate

in the presence of iodine.
Keywords : Thiosulfonates; Disulfides; Thiol;, Xanthate, Aryne

?ﬁ—w®Mmﬁmi JRELR B b E M E BT A RFER R TIETH D, L
L, TA—VITIFEREZES 2 L0, ZRP TESICBIL I NG HEN G, Bia 7
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1) S. Tabata, S. Yoshida, Org. Lett. 2024, 36, 3816.
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Synthesis of New Thioxanthylium Salts and Their Properties (Faculty of Science, Fukuoka
University) OYuzuki Watanabe, Noriyoshi Nagahora

Synthesis and characterization of new thioxanthylium salts was carried out. Cyclization
reactions of the corresponding diarylthioether precursors bearing a benzoyl group were
investigated. When trifluoromethanesulfonic acid was used, the desired thioxanthylium salts
were obtained. Molecular structures of these thioxanthylium salts were determined by their
NMR and mass spectroscopy. The electronic structures of these new thioxanthylium salts were
examined by NMR and UV-vis spectroscopy in conjunction with DFT calculations.

Keywords : Thioxanthylium salt; Lewis acid;, UV-vis absorption spectroscopy; Electronic
structure
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80 °C

Ar; phenyl, 1-pyrenyl

1) N. Nagahora et al., Org. Lett. 2020, 22, 6192—-6196.
2) G. M. Miyake et al., J. Am. Chem. Soc. 2017, 139, 13616—13619.
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Synthesis of Selenopyrylium Salts and Application as Lewis Acids (Faculty of Science, Fukuoka
University) OMana Hotta, Noriyoshi Nagahora

Synthesis and characterization of selenopyrylium salts was carried out. Cyclization reactions
of the corresponding selenoether precursors were investigated. When trifluoromethanesulfonic
acid was used as a Bronsted acid or trimethylsilyl trifluoromethanesulfonate was used as a
Lewis acid, the desired selenopyrylium salts were obtained in good yields. We performed
electrophilic bromination of aromatic molecules catalyzed by the selenopyrylium salts. It was
found that the selenopyrylium salt could act as a Lewis acid catalyst to facilitate bromination
of a series of aromatic compounds. We also performed the reactions using aromatic aldehydes
catalyzed by the selenopyrylium salt.

Keywords : Selenopyrylium salt; Lewis acid; Organocatalyst; Bromination
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1) X. He, X. Wang, Y.-L. Tse, Z. Ke, Y.-Y. Yeung, Angew. Chem. Int. Ed. 2018, 57, 12869—12873.
2)J. S. Mann, B. K. Mai, T. V. Hguyen, ACS Catal. 2023, 13, 2696-2701.
3) H. Qiao, B. Sun, Q. Yu, Y. Huang, Y. Zhou, F. Zhang, Org. Lett. 2019, 21, 6914-6918.
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Synthesis of Benzoarsole Derivatives via Arsenic Cation (Graduate School of Engineering,
Osaka University) OHiroki Iwamoto, Kazutoshi Nishimura, Kosuke Yasui, Koji Hirano

In recent years, conjugated arsenic compounds such as arsoles have received attention due to
distinct functions from other heteroles. However, the starting materials used in their synthesis,
dichloroarsenic compounds and arsenic hydrides, are highly toxic and volatile, making them
difficult to handle in a laboratory. Thus, chemistry of arsole have been less explored compared
to other heteroles. Accordingly, the development of their synthetic methods using less toxic
and non-volatile arsenic compounds as the starting materials is highly important.

We have found that arsenic dication species are generated by Tf,O and commercially
available phenylarsine oxides, and that the corresponding benzoarsole derivatives can be
synthesized via formal cycloaddition with alkynes. Additionally, the arsoles can also be
converted to other ring skeletons by taking advantage of their lower aromaticity.

Keywords : Arsoles; C-As bond formation, Cations
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1) a) J. A. Aeschlimann, N. D. Lees, N. P. McCleland, G. N. Nicklin, J. Chem. Soc. Trans. 1925, 127,
66-69. b) H. Gottlieb-Billroth, J. Am. Chem. Soc. 1927, 49, 482-486.

2) H. Imoto. J. Synth. Org. Chem., Jpn. 2023, 81, 1159-1167.

3) R. Sziics, P.-A. Bouit, M. Hissler, Struct Chem. 2015, 26, 1351-1357.

© The Chemical Society of Japan - [F12304-1pm-09 -



[F]2304-1 pm-1 o) B34 H1055FE4 (2025)

EREEFHFAVEDER

(R THORRE T.35) OZZ KRB « KN THE « ZHFA - AR - gy
Synthesis of highly coordinated arsenic cationic species (Grad. Sch. Sci. Tech., Kyoto Inst.
Tech.) OTaiki Adachi, Chihiro Okochi, Tomoki Yasui, Hiroaki Imoto, Kensuke Naka

Cationic species of main group elements have been actively studied because of their unique
reactivity and structure. In order to stabilize unstable cationic species, it is effective to adopt a
high coordination state by arranging electron donors on the peripheral substituents. Previously,
our group reported a hexacoordinated arsenic dicationic species stabilized by the three 2-
phenylpyridyl (ppy) groups, substituents with electron donor moieties, as ligands.” However,
this dicationic species was extremely stable, thus not reacting various kinds of Lewis bases. In
this study, we synthesized an arsenic compound 1 with only two ppy ligands to increase
reactivity and a highly coordinated arsenic dicationic species [1]** by the formal removal of a
lone pair on the central arsenic atom.

Keywords : High coordination; Arsenic; Cation, Intramolecular coordination

WRGTFTR O N F A4 CFRITFr B2 SOSHEREE 2 T 2 0 BIAICHIE S T
Do REEMRNT A L FEZENT HI2DIIE, FOERLICET N —%2EET 5
Z L TCRBNLIREE L D FIERANTH D, U E T, BT N —8A 2R 2-
7= VU D (ppy) ZEML L LTC 3 DEATHIET, HTABNIIZE ST

BEACESNTEANEN e B D TF A AP O TERT D EITEPILTE D, Lol
Z DAL EWNIIETF I LZEMED E L FAx DOV A AR L ORISITR b7 hoT-, &
ZCAMZETIZ, BFA L L TCORISHZED D720, ppy BN T% 2 D721
WMALTEEREAEW 1 26 L, BE EOINIE 25 5 2 EI2L 0, midhr
RN T A RN &AL LTZ (Scheme 1),
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Scheme 1. Synthesis of a highly coordinated arsenic-centered dication.

1) IR, TG, JEARRE, TR, ARSIV TRCERTRE, P02 (2023)
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Cytotoxicity evaluation of arsoles and related organoarsenic compounds (' Graduate School of
Science and Technology, Kyoto Institute of Technology) OTomoki Yasui,! Chihiro Okochi,'
Hiroaki Imoto,' Kensuke Naka'

Arsenic has a long history of being a poison, but its essential physiological role in humans
is not clearly defined. While some of arsenic compounds generated in the environment from
the inorganic forms of arsenic are not estimated very toxic to human, synthetic organoarsenic
compounds are well known as chemical weapons to be used during the World War 1. The
toxicity of these compounds and their environmental degradation compounds have been
exhaustively investigated. Due to the negative history, experimental study of organoarsenic
chemistry had declined gradually until the end of the 20th century. In the last decade, our group
developed the safe and practical synthetic methods for organoarsenic compounds to circumvent
toxic and volatile arsenic precursors. The innovative strategies have contributed to make As—
C bond formation reactions more efficient and less hazardous and explored the field of
functional organoarsenic chemistry. In this study, we investigated evaluated the in vitro
cytotoxicity of functional organoarsenic compounds and compared that between the pnictogen-
type m-conjugated heteroles.

Keywords : arsenic, Group 15, cytotoxicity
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Figure 1. A series of the organoarsenic compounds of which cytotoxicity has been evaluated.

1) H. Imoto, K. Naka, Chem. Eur. J. 2019, 25, 1883-1894.
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Photocatalytic Reaction of Trialkylphosphines and Isocyanides for Synthesis of
Phosphonioimines (' Faculty of Science, Hokkaido Univ., *WPI-ICReDD) O Ayaka Sakurada,'
Yusuke Masuda,' Masaya Sawamura'-

Isocyanides have both electrophilic and nucleophilic properties as carbenes and are known
as versatile synthetic intermediates in multi-component reactions.! Recently, transformations
of isocyanides through photocatalytic radical reactions have widely been studied.? On the other
hand, we demonstrated previously that phosphine radical cations, generated through
photocatalytic single-electron oxidation of tertiary phosphines, react with alkenes and alkynes
to synthesize various organophosphorus compounds. In this study, we report that C-
phosphonioimines are synthesized in the reaction of trialkylphosphines and isocyanides under
visible light irradiation in the presence of a photoredox catalyst and a proton source. The
reaction proceeds through addition of the phosphine radical cation generated by a single-
electron oxidation of phosphine to isocyanide. The use of phosphonioimines as synthetic
intermediates for keteneimines was also investigated.

Keywords : Phosphines; Isocyanides, Photoredox catalyst; Phosphonioimines
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AKX

phosphonioimine

1) G. Qiu, Q. Ding, J. Wu, Chem. Soc. Rev. 2013, 42, 5257.
2) (a) C.-X. Li, D.-S. Tu, R. Yao, H. Yan, C.-S. Lu, Org. Lett. 2016, 18, 4928. (b) C. Russo, F. Brunelli,
G. C. Tron, M. Giustiniano, Chem. Eur. J. 2023, 29, ¢202203150.
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Synthesis and Complexation of Bis(diphosphene)s with 1,2-Diarylethane as a Linker
(‘Graduate School of Science, Osaka Metropolitan University) OTomoya lisaka,' Akihiro
Tsurusaki,' Ken Kamikawa'

The reaction of bis(diphosphene) 1 bearing two 3’,5’-dimethyl-1,1’-biphenyl groups
connected by an ethylene tether with PdCly(cod) provided n'-diphosphene/7’-
phosphanylphosphido palladium(II) complex 2 in 63% yield as an orange solid via a chlorine
migration from palladium to phosphorus (Scheme 1). X-ray crystallographic analysis of 2
revealed that one of chlorine atoms located at a phosphorus atom with the Mes* group and
showed in a cis relationship with the biphenyl group. Furthermore, two benzene rings with a
phosphorus atom were in gauche conformation around the ethylene tether.

Keywords : Diphosphene; Bidentate Ligand; Complexation Reaction; Ethylene Linker,
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X0, RITVULAEDHBENY DML EFE S Ty -V RAT = /iR AT
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Scheme 1. Mes* = 2,4,6-BusCgHy; Ar = 3,5-Me,CeHs S //\
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1) R. Ura, A. Tsurusaki, K. Kamikawa, Dalton Trans. 2022, 51, 2943-2952.
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Pd-Catalyzed Regio- and Stereoselective Bisphosphination of Terminal Alkynes via Direct
Activation of P-P Bond of Stable Diphosphines (!Graduate Faculty of Interdisciplinary Research,
University of Yamanashi) ) O Reiya Kani,' Yuki Yamamoto'

Regio- and stereoselective bisphosphination of carbon—carbon unsaturated compounds are
essential transformations for the synthesis of functional phosphorus ligands. However, most of
these reactions are stepwise and use excessive amounts of air- and moisture-sensitive phosphorus
sources. In this study, we have found for the first time that the regio- and stereoselective
bisphosphination of terminal alkynes proceeds dramatically via Pd-catalyzed direct activation of
the P—P bond of the air- and moisture-stable diphosphine, PhoP(S)-P(S)Ph,, with excellent atom-
economy.

Keywords: Diphosphines, Transition-metal-catalyst, Regio- and stereoselective reactions
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1) (a) M. Arisawa, M. Yamaguchi. et al. Tetrahedron Lett. 2006, 47, 5211. (b) H. Yorimitsu, K.
Oshima. et al. J. Am. Chem. Soc. 2007, 129, 4099. (b) K. Hirano, M. Miura. ef al. Angew.
Chem. Int. Ed. 2016, 55, 13558.

2) (a) A. Ogawa. et al. Tetrahedron Lett. 2007, 48, 6637. (b) A. Ogawa. et al. J. Org. Chem.
2008, 73, 7928. (c) Y. Yamamoto, A. Ogawa. et al. Organometallics 2023, 42, 2590.
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The development of novel synthetic method for diarsines via dithiaarsole (Graduate School of
Science and Technology, Kyoto Institute of Technology) (OChihiro Okochi, Akifumi Sumida,
Hiroaki Imoto, Kensuke Naka

Diarsins, which have an As-As single bond, have been studied in the past for their structure and
reactivity, however, their synthesis relied on toxic and volatile precursors. Furthermore,
synthetic methods for diarsines with different substituents on the arsenic have been limited. In
this study, we synthesized diarsines via dithiaarsole precursor, with bulky Grignard reagents
and oxidizing reagents to form an As-As bond. By optimizing the reaction conditions, we
obtained diarsine 2 in 49% NMR yield by adding ‘BuMgCl (1 eq.) to dithiaarsol precursor 1 at
0 °C, followed by the addition of copper(l) iodide (1 eq.) (Schemel). Additionally, we
investigated the cleavage of the As-As bond in the newly synthesized diarsines.

Keywords : Group 15, Arsenic; Diarsine
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1. C. W. Porter, P. J. Borgstrom, A4m. Chem. Soc. 1919, 41, 2048.
2. J. W.B. Reesor, G. F. Wright, J. Org. Chem. 1957, 22, 382.
3. A. Sumida, H. Imoto, K. Naka, Inorg. Chem. 2022, 61, 17419.
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