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Studies on the asymmetric oxidative coupling of oxyindoles and phenols by chiral guanidinium

hypoiodite (' Faculty of Engineering, Tokyo University of Agriculture and Technology,* Faculty

of Life Science, Tokyo University of Agriculture) OHayate Ishizuka,' Yuta Shimizu,' Minami
Odagi,” Kazuo Nagasawa'

The 2-oxyindole with a all-carbon quaternary chiral carbon center at position 3 is a common
structure found in biologically active compounds. Recently, our group established a synthetic
method for chiral bis-oxyindole 5 through the enantioselective oxidative homo-coupling
reaction of 2-oxyindole 1 with a chiral guanidinium/hypoiodite catalyst. In this study, based on
this reaction, we investigated the synthesis of 3-aryl-2-oxyindoles 4 through the
enantioselective oxidative hetero-coupling reaction between 2-oxyindoles 1 and phenols 2. As
a result, in the presence of catalyst 3 at -20 °C, using toluene as the solvent, hydrogen peroxide
(H203) solution as the oxidant, coupling reaction between sesamol (2, 10 equiv.) and 1 took
place, and 3-aryl-2-oxyindole 4 was obtained in 50% yield with 50% ee.

Keywords : Organocatalyst; Hypoiodite, Oxindole; Guanidine;
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[ 3CHR] 1) Hao, Y. J.; Hu, X. S.; Zhou, Y.; Zhou, J.; Yu, J. S. ACS Catal. 2019, 10, 955—
993. 2) Odagi, M.; Mori, I.; Sugimoto, K.; Nagasawa, K. ACS Catal. 2023, 13, 2295-2301.
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Functionalization of Benzylic C—H Bonds Utilizing N,N-Dihalosulfonamides (Graduate
School of Engineering, Osaka University) OAmi Sugisawa, Satoshi Minakata

Although many methods are known for introducing nitrogen functional groups to the
benzylic C—H bond, only one method, which is required a metal catalyst and excess amounts
of substrate, for introducing an amidine has been reported so far. Since the sulfonyl amidine
skeleton is one of the most important substructures found in many bioactive substances, the
development of efficient and convenient methods for synthesizing amidine molecules is
desirable. In our Ilaboratory, chlorination of the benzylic C—H bond using N,N-
dichlorosulfonamide has been discovered. Interestingly, the addition of bromide salts to the
above reaction system could induce the introduction of an amidine group at benzylic position
in acetonitrile. Based on the unique phenomena, we investigated the optimization of the
reaction conditions, substrate scope, and the elucidation of the reaction pathway.

Keywords : N,N-Dihalosulfonamide,; Benzylic Position, Amidine; Chlorination, Ritter Type
Reaction
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1) G. Coin, P. Dubourdeaux, F. Avenier, R. Patra, L. Castro, C. Lebrun, P.-A. Bayle, J. Pécaut, G.
Blondin, P. Maldivi, J.-M. Latour, J. ACS Catal. 2021, 11, 2253-2266.
2) M. Mizukami, S. Minakata, The 101st CSJ Annual Meeting, A20-2pm-05 (2021).
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Our laboratory previously reported the acid-promoted cascade reaction consisting of exo-
selective Prins and Friedel-Crafts cyclizations using homocinnamyl alcohol 1 and aromatic
aldehydes 2. The present study examined the acid-promoted reaction using conjugated
aldehydes 5 replacing of aromatic aldehydes, leading to the discovery of a new cascade process

consisting of Prins cyclization, alkene cyclization and alkyl migration.
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Conformationally flexible Bipyridine-Cu catalyzed entropy-driven asymmetric borylation of
chalcone (Faculty of Science, Rikkyo University) (ONeo Yayama, Masahiro Yamanaka

Asymmetric borylation of o,B-unsaturated carbonyl compounds has been attracted as a
stereoselective synthetic method of synthetically valuable borylated products. Whereas most
of these reactions could control stereoselectivity in an enthalpy-dominated manner by steric
repulsion, we have developed the entropy-driven asymmetric borylation of chalcone using our
designed bipyridine ligand (Ls) bearing conformationally flexible chiral side chains. Herein, to
clarify the correlation between stereocontrol factors and ligand structure, various substituents
at the chiral center of Ls were investigated: introduction of the Bn group (Ls2) significantly
enhanced the activation entropy domination responsible for the stereodiscrimination.
Keywords : Asymmetric catalyst; Asymmetric borylation,; Entropy driven reaction
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1) Tsutsumi, R.; Taguchi, R.; Yamanaka, M. ChemCatChem. 2021, 14, €202101278.
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Development of novel brominating agents for a-bromination of a-branched aldehydes
(Graduate School of Engineering, Tokyo University of Agriculture and Technology)
ONobuyuki Yanagisawa, Ryoga Hikawa, Taichi Kano

Chiral tetrasubstituted carbons are a common structural motif found in a number of bioactive
substances, and their stereoselective construction remains one of the key challenges in synthetic
organic chemistry. a-Tetrasubstituted a-bromoaldehydes can be synthesized by an asymmetric
a-bromination of a-branched aldehydes, and are useful building blocks for the construction of
tetrasubstituted carbon centers.

In this study, we synthesized novel brominating agents 1 for a highly stereoselective
bromination. The brominating agents 1 were then applied to the amine-catalyzed a-bromination
of a-branched aldehydes. The reaction proceeded smoothly and the desired a-bromoaldehydes
were obtained in high yields. Use of the brominating agent having a chiral motif gave the a-
bromoaldehyde in a slightly stereoselective manner.

Keywords: Brominating agent, Bromination; Amine catalyst; Aldehyde
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Development of tertiary amine-catalyzed asymmetric a-bromination of branched a-alkynyl
aldehydes (Graduate School of Engineering, Tokyo University of Agriculture and Technology)
ORyota Tokita, Naoki Yokoyama, Taichi Kano

One of the synthetic pathways for chiral tetrasubstituted carbons is a-functionalization of
a-branched aldehydes by a chiral amine catalyst. In most cases, however, a-aryl-o-
methylaldehydes are employed to obtain high enantioselectivity because the stereoselectivity
of the products highly depends on the E/Z ratio of enamine or enolate intermediates’.

In this research, a small and linear alkynyl group was introduced at the a-position of
aldehydes to improve the E/Z ratio. The a-alkynylaldehydes were applied to the asymmetric
bromination with a Ketone-based Brominating Agent (KBA), developed by our group? in the
presence of a chiral tertiary amine catalyst. The a-bromoaldehydes were obtained with
moderate yields and high enantioselectivities. Use of an additive resulted in improved yields
while maintaining enantioselectivities.

Keywords: Tertiary-amine catalyst, Organocatalyst, Asymmetric bromination; o-Alkynyl
aldehyde; a-Branched aldehyde
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1) M. R. Witten, E. N. Jacobsen, Org. Lett. 2015, 17, 2772.
2) A. Takeshima, M. Shimogaki, T. Kano, K. Maruoka, ACS Catal. 2020, 10, 5959.
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Scope and Limitations of a Protocol for Synthesizing 7-Membered Carbocyclic Boronic Esters
via 1,2-Metallate Rearrangement (lGraduate School of Environmental, Life, Natural Science
and Technology, Okayama University) OHaruki Mizoguchi,' Yoshihiko Ogo,' Masaya Seriu,'
Akira Sakakura'

Carbocyclic boronic esters are a versatile intermediate in organic synthesis. Compared to
cyclopentyl- and cyclohexyl-boronic ester, a synthetic method for a 7-membered cycloheptyl-
boronic ester is relatively unexplored, and their efficient synthetic method would be a useful
tool to prepare a variety of functional materials. Previously, we have reported the development
of a concise procedure to prepare a 7-membered carbocyclic boronic ester employing a
combination of 1,2-metallate rearrangement of cyclopropenyl boronate and Cope-
rearrangement of a divinylcyclopropane. To expand the utility of the method, in this study, we
have investigated the scope and limitations and synthesized cycloheptadiene derivatives with
a range of substituents. Derivatization of boronic ester moiety will also be presented.
Keywords : 1,2-metallate rearrangement; 7-membered carbocycles; Cope rearrangement,
vinylboronic ester
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Development of C(sp*)-H Oxidation Using Noncovalent Interaction (‘Institute for Materials
Chemistry and Engineering, Kyushu University; Interdisciplinary Graduate School of
Engineering Sciences, Kyushu University) O Reina Nonami,> Honoka Toyama,” Kanata
Shiraishi, > Kohei Sekine,'”? Yoichiro Kuninobu'-?

Amino groups are widely found in various pharmaceuticals and functional molecules. The
chemical modification of amines generally involves protection and deprotection processes, and
it is important to develop transformations of amines without protection or by one-pot protection
and deprotection in order to improve the synthetic efficiency. We have recently demonstrated
that site-selective C(sp®)-H alkylation of amines proceed by electrostatic interaction between
a photocatalyst and a substrate.! In this study, we hypothesized that the C(sp*)-H oxidation of
substrates with an amino group could proceed efficiently by utilizing non-covalent interaction
between photocatalyst and substrate with an ammonium group. We found that the protonation
and C(sp®)-H oxidation of aniline derivatives proceeded in a one-pot manner under acidic
conditions using organo-photocatalysts (PC) under air atmosphere, yielding the desired

products in high yields.
Keywords : C—H Transformation, Oxidation, Site-selective; Non-covalent Interaction; Remote
Position
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Scheme 1. C(sp*)-H Oxidation of Anilines

1) (a) Zeng, J.; Torigoe, T.; Kuninobu, Y. ACS Catal. 2022, 12, 3058-3062. (b) Song, J.; Torigoe, T.;
Kuninobu, Y. Org. Lett. 2023, 25, 3708-3712.
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Development of an Environmentally Friendly Oxidation Reaction from Long-chain Alcohols
to Aldehydes (Faculty of Science Technology Tokushima University) Masaharu Ueno,O Saoko
Ito, Norikazu Miyoshi

Although the oxidation of alcohols to carbonyl compounds is one of the most important
conversion reactions, classically, toxic heavy metals such as chromium and manganese have
been used. In recent years, hydrogen peroxide and molecular oxygen have been reported as
oxidizing agents, but they require metal catalysts such as tungsten and palladium and have the
problem that reactivity is reduced with substrates having long fatty chains. In this study, the
development of an environmentally friendly oxidation reaction was achieved in TEMPO
oxidation using sodium hypochlorite solution as a re-oxidizing agent, in which the above
problems were solved. We also achieved these oxidation reaction under solvent-free conditions.
The details will be reported in the presentation.

Keywords : Long-chain Alcohols; Aldehydes, Selective oxidation reaction; Catalytic reaction,
Green Chemistry

T T— B VR = AL E I~ DORBLSI LT EE R BRSO —D>ThH D b
OO, HHMIZIZZ a bo~v o WoEAERBESBRNHAVONTE -, TET
(IR IR R 2B LA & T 2B ME SN TETWDEIN XU T AT
DORT VY N 8 DO&RMEE A VEET 5 B RHEENSHEZ AT 2 EE TIEKS
MHENMET T2 & W) RIESRH 5,

ARIF 2 X, WHIEREBET MY U LKERE FR{EAl & 35 TEMPO B{biziku
T FEEZHWTREZT TR T2 2 & T EEROMBEZ MR LIZREIZO S
LW BRSO 2R LTz, F7o, ISR FITB O THEEE O WERHE T T
NEER LT, BETIEZOEMEZRET S,

TEMPO,
OH BU4NHSO4, Na,B,0,°10H,0 o /\/:\/)/QO
NaOCI slow addition 3 h
Hexane, 0 °C 100 % Conversion
50 mmol scale >95 % yeild

1) K. Sato, M. Aoki, J. Takagi, K. Zimmermann, R. Noyori, Bull. Chem. Soc. Jpn., 1999, 72,2287.
2) T. Matsumoto, M. Ueno, N. Wang, S. Kobayashi, Chem. Asian J., 2008, 3, 196.
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Development of Symmetrical and Unsymmetrical Chiral Bis(halonium) Salts and Their
Catalytic Applications (‘Graduate School of Engineering, Chiba University, *IAAR, Chiba
University) OKaito Hamada', Hiromichi Funakubo', Takashi Mino', Yasushi Yoshida'*

Halogen-bonding(XB) is a non-covalent interaction with soft Lewis acidity and highly
directional character, which has been applied in a wide range of chemistry. However, their
applications in asymmetric catalysis have been limited. Previously, we have developed chiral
halonium salt with amide moiety" and chiral bis(halonium) salt with two same halonium salt
moieties 17 and successfully applied them to several reactions as asymmetric catalyst. In this
study, we developed chiral hetero bis(halonium) salts 2 with two different halonium salt
moieties as halogen bond donors and were applied as a catalyst to achieve enantioselective
reactions.

Chiral hetero bis(halonium) salt 2 was prepared from commercial (R)-BINAM with sequential
introduction of two 2-halophenyl groups, and was applied to 1,2-addition reaction of diphenyl
phosphite to isatin-derived imines as a catalyst, which provide products in higher
enantioselective fashion than 1.

Keywords : Halogen Bond; Asymmetric Catalysis; Chiral Halonium Salts
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LT Na = AMEAPERRE L, TORF v RS E L COISHIZEKE)
LTCWb, KIFETIE, 2 FHIZ2 DO8RR L 0= MEH 2B A L% 707
ANTOEANT=T A2 ZBR L, TORFHEE Lo ERE Lz,

X I ip~TarE AT =y A 2 1E, TG TH H(R)-BINAM % HIFE RS L
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pBee Catalytic 1, 2 PhO-p’ ! X!

(0} NHBoc H

0 + B msa : o oA
N PhO’H\OPh toluene N o OO @
Bn Bn E
Enantioselective fashion ; 1 (Previous work : X' = X2 = |, A = BAr%,)

i 2(This work : X" = Br, X2 = Cl, A= BF,)
1) a)Y. Yoshida et al., Chem. Commun., 2021, 57, 2519; b) Y. Yoshida et al., ACS Catal., 2021, 11,
13028; ¢) Y. Yoshida et al., Molecules, 2023, 28, 384.
2) ﬁ&%jﬁﬁﬂﬂﬂﬁm,_ﬁw% WA BB, Ell4l-1pm, AARLFEETES 2024,
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Application of Cyclic Chloronium Salts as Halogen Bonding Catalysts (' Graduate School of
Engineering, Chiba University, *IAAR, Chiba University) OSatoru Fujisawa', Takashi Mino',
Yasushi Yoshida'~

Halogen bonding, which has highly directional and soft Lewis acidic character, has focused
as a non-covalent interaction with potential applications in organocatalysis. lodine has been
almost predominantly utilized as the halogen atom in these systems. We have previously
developed bromonium salt catalysts, which demonstrated higher activity than iodonium salt
catalysts in some reactions' even though bromine atom generally forms weaker halogen bond
than iodine atom. In this study, we tried to develop and evaluate the activities of cyclic
chloronium salt catalysts, which generally form weaker halogen bonds than iodonium and
bromonium salts.

Cyclic halonium salts 1 were synthesized via known methods and applied to the Michael
addition of crotonophenone with indole as catalysts. The results showed the reaction proceeded
most efficiently with chloronium salt 1a, which demonstrating its high catalytic activity.
Furthermore, it has been revealed that the present reaction has induction period, so we would
like to discuss about the details.

Keywords : Halogen Bond; Chloronium Salts, Organocatalysts
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UL AL UG L, OB AWM T 5 2 LA BN E L,

BfRom = DR 1 BRI OBUSRR I CENENE L, 7 a b ) T =) &
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P @ Cat. 1 : x> OTf
+ —_— .
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o8 i 1b: X = Br
1c: 5% : le: X =1

1) Y. Yoshida et al. Chem. Commun., 2021, 57, 2519-2522.
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Application of Cyclic Chloronium Salts as Halogen Bonding Catalysts (!Graduate School of
Engineering, Chiba University, 2IAAR, Chiba University) oRyosuke Taniyama', Maho Aono',
Takashi Mino!, Yasushi Yoshida'?

Halogen bond is a noncovalent interaction with soft Lewis acidic and highly directional character,
and has been widely used in the field of synthetic organic chemistry in recent years. Although
halonium salts, which is a type of hypervalent halogen compounds, have been disclosed to work as
halogen bond donor catalyst,” their application in asymmetric synthesis are limited.”? We have
developed chiral halonium salts with amide and nitrosamine moieties and applied them as asymmetric
catalysts in several reactions.? In this study, we focused on the activation of nitroalkanes by chiral
halonium salt catalysts 1, which could be the key for a new application of halogen bond catalysts.

1 was applied to the nitro-Mannich reaction of isatin-derived ketimines with nitroalkanes under
basic conditions, which provided adducts in high yields and high stereoselectivities. In this
presentation, we also would like to discuss about the attempts for the construction of contiguous
tetrasubstituted carbons.

/\D/T/n’d‘/\ TV T R2pA AfEtE & mWRIMME 2 RS S LR AR S MR AR C
IHETIIAEASBEFE S COFA b EATH D, £z, BRFh a7 ALEm o
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1) S. M. Huber et al. Angew. Chem. Int. Ed., 2018, 57, 3830.

2) B.J. Nachtsheim et al. ACS Catal., 2025, 15,422.

3) (a)Y. Yoshida et al. Chem. Commun., 2021, 57,2519; (b) Y. Yoshida et al. ACS Catal., 2021,
11, 13028; (¢) Y. Yoshida et al. Molecules, 2023, 28, 384.
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Transformations of sulfonamides with a methyl-A*-iodane ('Faculty of Science, Kyoto
University, *Faculty of Pharmaceutical Sciences, Hokkaido University, *Graduate School of
Science, Hokkaido University, *Faculty of Pharmaceutical Sciences, Hokkaido University,
>Graduate School of Science, Kyoto University, °The Hakubi Center for Advanced Research)
O Takayuki Watanabe', Rina Katsuta®, Keito Watanabe®, Keitaro Matsuoka®’, Takayasu
Murakami®*, Kosuke Higashida®, Tatsuhiko Yoshino®®, Shigeki Matsunaga®’

Sulfonyl compounds are found in a number of pharmaceuticals and other valuable
compounds, and thus their efficient synthetic methods are in high demand. While selective
transformation reactions of primary"” and secondary” sulfonamides have recently been
developed, transformation of tertiary sulfonamides is more difficult and scarcely studied. Here
we present transformation of dimethyl sulfonamides via methylation using a methyl iodane that
is generated through the reaction of iodine tris(trifluoroacetate) (ITT) and tetramethylsilane®.
Following the methylation to give sulfonyl ammoniums, the addition of amine nucleophiles
afforded the transamidation products in high yield and the addition of TBAF afforded the
corresponding sulfonyl fluorides in moderate yield.

Keywords : Hypervalent lodine; Sulfonamides; Alkyl lodane; Sulfonyl Fluorides
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1) For example, Fier, P. S.; Maloney, K. M. J. Am. Chem. Soc. 2019, 141, 1441.

2) For example, Fier, P. S.; Maloney, K. M. J. Am. Chem. Soc. 2019, 141, 18416.

3) Matsuoka, K.; Komami, N.; Kojima, M.; Mita, T.; Suzuki, K.; Maeda, S.; Yoshino, T.;
Matsunaga, S. J. Am. Chem. Soc. 2021, 143, 103.
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