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Studies on Enantioselective Total Synthesis of Fusicoccin A (Graduate School of Chemistry
and Biochemistry, Waseda University) ORikuto Oshima, Kanae Hayashi, Masahisa Nakada

Fusicoccin A (1) was isolated as a plant growth inhibitor in 1964, and has recently attracted
attention as a novel cancer drug in combination with interferon-a."”> ? We have started
enantioselective total synthesis of 1, as the synthesis of new compounds that are difficult to
derive from 1 could contribute to further structure-activity relationship studies as well as
development of biological studies of 1. The retro-synthetic analysis of 1 is shown below. The
aglycon moiety 2 would be derived from 3, which would be obtained by coupling the A-ring
fragment 4 with the C-ring fragment 5. The C-ring fragment 5 was successfully synthesized
via stereoselective Michael reactions of organocopper reagents with enones which were
synthesized from chiral building blocks prepared using baker's yeast reduction or CBS
reduction. The details of the synthesis will be discussed.

Keywords : Fusicoccin A; Baker's Yeast Reduction; CBS Reduction, Stereoselective Michael
Reaction, Enantioselective Synthesis
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1) Ballio, A.; Mauri, M.; Chain, E.; Deleo, P.; Tonolo, A.; Erlanger, B. Nature 1964, 203, 297.
2) de Vries-van Leeuwen, I. J.; Kortekaas-Thijssen, C.; Nzigou Mandouckou, J. A.; Kas, S.;
Evidente, A.; de Boer, A. H. Cancer Lett. 2010, 293, 198.
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Studies Toward 1,2-trans Selective Mannosylation
Using 2-O-Alkoxyalkyl Donors

(Graduate School of Science, Kyushu University)
OMalokhat Uktamova, Takayuki Kawai, Nobuaki Matsumori, Kohei Torikai
Keywords: Glycosylation; stereoselectivity; 1,2-trans; alkoxyalkyl; tetrahydropyranyl

To offer a novel 1,2-trans selective glycosylation method with high reactivity, we
recently introduced a strategy using 2-O-alkoxymethyl (AM) donors tentatively through the
neighboring group participation (Fig. 1a).! In contrast to successful equatorial 2-O-AM
donors, axial 2-O-AM (e.g., mannosyl) derivatives did not exhibit satisfactory
stereoselectivity (Fig. 1b). To expand the scope of application of our developed strategy to
the axial 2-OH derivatives, 2-O-tetrahydropyranyl (THP) donors were explored.
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Fig. 1. a) 1,2-trans Selective glycosylation using equatorial 2-O-AM donors.
b) Relatively low 1,2-trans selective glycosylation using axial 2-O-AM donors.

Thioglycoside donor 1 was subjected to a glycosylation reaction with an acceptor
(ROH), N-iodosuccinimide (NIS), and In(OTf)s in CH2Cl, at —60 °C (Fig. 2). After
removing THP to facilitate NMR analysis, the reaction was found to have given 2a and 2§
(4.6 : 1) with a total yield of 73%. This result indicated that an axial 2-O-THP moiety
rendered 1,2-trans selectivity to mannosylation. In our presentation, detailed results using
various donors and acceptors would also be discussed.

BnO o(’)/foj 1. ROH, NIS, In(OTf)s, CH,Cly, BnO og B”%ﬁ/
BQQ&Q‘ THP MS4A, 60 c > B@Q&L\ + B OR

2. PPTS, MeOH, CH,Cly, rt,
STol 73% (2 steps) OR
1 20, 2B
46:1

Fig. 2. 1,2-frans selective glycosylation using 2-O-THP mannosyl donors.

1) M. Karak, Y. Joh, M. Seunaga, T. Oishi, K. Torikai, Org. Lett. 2019, 21, 1221.
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Stereoselective Synthesis of Optically Active Cyclopentene Derivatives Using Wittig Reagents
Derived from Sugars ('Grad. Sch. Nat. Sci. Tech., Gifu Univ., *iGCORE, Gifu Univ., >*COMIT,
Gifu Univ.)) OYusaku Ito,' Natsuhisa Oka,"*?

We have previously found that sugar-derived Julia—Kocienski sulfones 1 afford
cyclopentenes 2 in one step by treatment with a base in the presence of a nucleophile (NuH).
This transformation is a domino reaction consisting of the a-deprotonation of the sulfone 1, the
formation of an o,B-unsaturated sulfone and X, the Michael addition of X  to the a,B-
unsaturated sulfone, and the intramolecular Julia—Kocienski olefination."” In this study, we
synthesized Wittig reagents 3 from various sugars and studied their applicability to this domino
reaction. The study demonstrated that the treatment of 3 with a nucleophile and a base also
affords optically active cyclopentenes 2 in one step, presumably via a similar domino reaction.
In this reaction, nucleophiles such as thiols, which induce the decomposition of Julia reagents
1, can be used, allowing various substituents derived from thiols to be introduced into the
cyclopentene.

Keywords : Wittig Reaction, Domino Reaction, Cyclopentene, Sugar
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Het = heteroaryl, R = protecting group, X = leaving group, NuH = nucleophile

1) Oka, N; Kanda, M.; Furuzawa, M.; Arai, W.; Ando, K. J. Org. Chem. 2021, 86, 16684.
2) Oka, N; Kanda, M.; Furuzawa, M.; Arai, W.; Ando, K. Curr. Protoc. Nucleic Acid Chem. 2022, 2, €398.
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Design of Anionic Organic Molecular Photocatalyst

(Department of Chemistry, Faculty of Science and Technology, Keio University)
ORaizo Inaba, Nao Kojima, Bumpei Maeda, Kohsuke Ohmatsu

Excitation of the electron donor—acceptor (EDA) complex facilitates an intracomplex single
electron transfer (SET) from electron donor to electron acceptor to generate the radical ion pair.
EDA complex photochemistry is attracting increasing interest because of its ease of operation
and the possibility of activating colorless substances using visible light, without exogenous
photoredox catalysts.! Within this emerging concept, xanthene dye and electron-rich sulfur-
containing molecules have recently been exploited as electron donor as well as the precursors
for radical catalysts, which can ultimately yield reactive radicals though hydrogen-atom
transfer (HAT).? Here, we develop a novel anionic molecular catalyst that generates a HAT-
active radial via the photoexcitation of EDA complex. Specifically, we devised a strategy
utilizing nitrogen radicals, which exhibit high reactivity toward HAT processes and allow for
easy modulation of electronic and steric properties of the catalysts.

Keywords : Catalyst design;, Organic molecular photocatalyst; lonic organic molecule;
Radical reaction
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1)  T. Tasnim, M. J. Ayodele, S. P. Pitre, J. Org. Chem. 2022, 87, 10555—10563.

2) a) V.Quint, F. Morlet-Savary, J.-F. Lohier, J. Lalevée, A.-C. Gaumont, S. Lakhdar, J. Am. Chem. Soc. 2016, 138, 7436
—7441. b) H. Fuse, Y. Irie, M. Fuki, Y. Kobori, K. Kato, A. Yamakata, M. Higashi, H. Mitsunuma, M. Kanai, J. Am.
Chem. Soc. 2022, 144, 6566—6574. c¢) E. Le Saux, M. Zanini, P. Melchiorre, J. Am. Chem. Soc. 2022, 144, 1113—1118.
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Regioselective Hydrofunctionalization of Vinylpyridines by Cooperative Photoredox and
Lewis Acid Catalysts (Faculty of Pharmaceutical Sciences, Kobe Pharmaceutical University)
(OTsubasa Hirata, Yuki Takahashi, Motomi Yorikami, Manabu Hatano

The hydrofunctionalization of vinylpyridines is a pivotal reaction in the convenient synthesis
of functionalized alkylpyridines. However, conventional nucleophilic addition reactions have
yielded only B-functionalized alkylpyridines. In this study, we have developed a regioselective
hydrofunctionalization of vinylpyridines with the cooperative use of photoredox catalysts and
Lewis acid catalysts. This method affords a-functionalized alkylpyridines via reductive
activation or B-functionalized alkylpyridines via oxidative activation in high yields.

Keywords: Cooperative catalysts; Hydrofunctionalization; Lewis acid; Photoredoxcatalyst;
Regioselectivity
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Photoredox-catalyzed Direct C-H Sulfonylalkylation of  Arenes using
Bis(sulfonyl)difluoromethane

(‘Graduate School of Science, Nagoya University, *WPI-ITbM, Nagoya University, *Queen s
University) OMinori Ikuji,' Yasuyo Tezuka,” Masakazu Nambo," ? Cathleen M. Crudden,**

Sulfone compounds have attracted much attention as stable and easy-to-handle alkyl radical
precursors in organic synthesis." Our group has discovered desulfonylative transformations
using alkyl radical species generated by single electron reduction of alkyl sulfones.” In the
present work, we report a direct C-H sulfonylalkylation of arenes with
bis(sulfonyl)difluoromethane as a new radical precursor by photoredox catalysts.’ This reaction
proceeds smoothly by blue LED irradiation in the presence of a Ir catalyst to afford o-
difluorobenzylsulfone derivatives. We found that the yield of products is improved by use of

additives.
Keywords : Photoredox catalysis; Sulfone; C-SO; bond activation ; Radical; C-H
functionalization

AR ACEILE P DI PNEG 72T VF N T DI VEIEMEAE LTHER S
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S DITARBSTEY 2 TNA 2 WD Z & TN SGET H Z EDRH LN o T,

Ir catalyst F F
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1) a) M. Nambo, Y. Maeckawa, C. M. Crudden, ACS Catal. 2022, 12, 3013. b) J. Corpas, S. H. Kim-Lee,
P. Mauleon, R. G. Arrayas, J. C. Carretero, Chem. Soc. Rev. 2022, 51, 6774.

2) a) M. Nambo, Y. Tahara, J. C.-H. Yim, D. Yokogawa, C. M. Crudden, Chem. Sci. 2021, 12, 4866. B )
M. Nambo, K. Ghosh, J. C.-H. Yim, Y. Tahara, N. Inai, T. Yanai, C. M. Crudden, ACS Catal. 2022, 12,
9526. ¢) R. Ohkura, M. Ohtsuka, J. C.-H. Yim, M. Nambo, C. M. Crudden, Synlett 2023, 34, 81.

3)a) Y. -M. Su, Y. Hou, F. Yin, Y. -M. Xu, Y. Li, X. Zheng, X. -S. Wang, Org. Lett. 2014, 16, 11, 2958.
b) E. Nobile, T. Castanheiro, T. Besset, Chem. Commun. 2021, 57, 12337.
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Visible-Light-Induced a-Perfluoroalkylation of Ketones via EDA Complex Formation with
Secondary Amines (Departmen of Chemistry, Ochanmizu University) O Haruna Kanno,
Ryhoko Tsuge, Tomoko Yajima

Fluorine-containing organic compounds have fluorine atom-derived properties; therefore,
these are widely used as pharmaceuticals, pesticides and functional materials. Hence, there is
a high demand for the development of simple synthetic methods for these compounds. Herein
we report the visible light induced a-perfluoroalkylation of ketones via the formation of an
EDA (Electron Donor-Accepter) complexes with enamine and a fluorine source (R¢). Since
this reaction does not require expensive and toxic metal reagents, it can be considered a simple
and eco-friendly method.

Keywords : EDA Complex (Electron Donor Accepter Complex); Photo Radical Reaction,
Visible Light Perfluoroalkylation, Fluorine-containing Organic Compounds; a-Perfluoroalkyl
Ketone
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T IV daa OERREMHER LTzizD, 1 BUEERZ UV 1 REINAK #2417 - 12,
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Scheme 1. Optimization of reagent equivalents.
(o} Z S [0} O F
( 5 hexane (2 mL) N 1N HCI (10 mL) P
+ + | ————>» —_— + CsFyq
N White LED 1h
H
Ar, rt, 3h
1a 2a 3a 5aa 6aa
(0.2 mmol) 4aa
(la:2a:3a=1:2:1) 51% 5%
(la:2a:3a=2:4:1) 82% trace
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Reductive C—N/C-O Bond Cleavage of Aliphatic Amides Enabled by Photoredox Catalysis
(‘Graduate School of Advanced Science and Engineering, Waseda University, *Institute for
Advanced Study, Waseda University) ORiku Hotta,' Eisuke Ota,? Junichiro Yamaguchi'

We have developed a C—-N bond cleavage reaction of aliphatic amides using a highly
reducing anionic organic photocatalyst. Under violet light irradiation, single-electron reduction
of the amide group generates an aminoketyl radical intermediate, which undergoes C—N bond
cleavage. The resulting a-carbonyl radical reacts with a hydrogen atom donor or an alkene to
afford the corresponding hydrogenated or alkylated products. The reaction is compatible with
various N-acyl amino acid derivatives, providing the corresponding deaminated products.
Additionally, this catalytic system was also applicable to C—O bond cleavage of a-hydroxy
amides, demonstrating its versatility.

Keywords : Photoredox catalyst; Radical;, Deamination, Deoxygenation; Aliphatic amides
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1) Chen, L.; Qu, Q.; Ran, C. K.; Wang, W.; Zhang, W.; He, Y.; Liao, L. L.; Ye, J. H.; Yu, D. G. Angew.
Chem., Int. Ed. 2023, 62, €202217918.
2) Wu, S;; Schiel, F.; Melchiorre, P. A. Angew. Chem., Int. Ed. 2023, 62, €202306364.
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Ring Expansion of Epoxides Using Zirconocene and Photoredox Catalysis (' Graduate School
of Advanced Science and Engineering, Waseda University, *Institute for Advanced Study,
Waseda University) OKeisuke Hara', Kazuhiro Aida', Eisuke Ota?, Junichiro Yamaguchi'

We have developed a ring expansion of epoxides enabled by zirconocene and photoredox
catalysis. Under visible light irradiation, epoxides react with styrenes in the presence of
zirconocene and photoredox catalysts to afford tetrahydrofurans. This method is applicable to
a wide range of epoxides and styrenes, enabling the synthesis of multi-functionalized
tetrahydrofurans in moderate to good yields. Notably, the reaction involves regioselective C—
O bond cleavage at the less substituted carbon atom, forming a less stable radical intermediate.
Keywords : Zirconocene, Photoredox catalyst, Epoxide, Ring expansion, Tetrahydrofuran
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TA 5720, fECHENLRARTIEORENRRD I TWVS Y,
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1) (a)Lisky, C. W.; Hartwig, J. F. J. Am. Chem. Soc. 2012, 134, 12422—12425. (b) Ohmura, T.; Torigoe,
T.; Suginome, M. Chem. Commun. 2014, 50, 6333—6336. (c) Oeschger, R.; Su, B.; Yu, I.; Ehinger,
C.; Romero, E.; He, S.; Hartwig, J. Science 2020, 368, 736—741. (d) Sang, R.; Han, W.; Zhang, H.;
Saunders, C. M.; Noble, A.; Aggarwal, V. K. J. Am. Chem. Soc. 2023, 145, 15207-15217.

2) (a) Zhang, L.; Zhang, W.; Liu, J.; Hu, J. J. Org. Chem. 2009, 74, 2850-2853. (b) Watanabe, K.;
Hamada, T.; Moriyama, K. Org. Lett. 2018, 20, 5803—-5807. (c) Wang, B.; Gandamana, D, A.; Rayo,
D, F, L.; Gagosz, F.; Chiba, S. Org. Lett. 2019, 21, 9179-9182.

3) Aida, K.; Hirao, M.; Funabashi, A.; Sugimura, N.; Ota, E.; Yamaguchi, J. Chem 2022, 8, 1762—
1774.
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Photoredox/Ni cocatalyzed Csp’~Csp* cross-coupling triggered by alkyl radicals generated
via B-scission of alcohols

(LBB, IIR, Institute of Science Tokyo) (OKodai Takayama, Takamitsu Hosoya, Yuto Sumida

The metallaphotoredox catalysis enables mild cross-coupling reactions using alkyl radicals.
However, synthetic approaches involving C—C bond cleavage remain limited due to its high
stability. Proton-coupled electron transfer (PCET) process provides a novel method for
generating alkyl radicals from alcohols. We developed a cross-coupling reaction using
secondary alcohols via a PCET process. A silicon-bridged benzophenone photoredox catalyst
and a nickel catalyst facilitated efficient alkyl radical-mediated cross-coupling under mild
conditions. Experimental results indicated base-free, unimolecular PCET-driven radical
formation. We also discuss the reaction mechanism with insights from quantum chemical
calculations and machine learning.

Keywords : photo-PCET, C-C bond cleavage, secondary alcohol, cross-coupling, machine
learning
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1) Rueping, M. et al., J. Am. Chem. Soc. 2020, 142, 3532.
2) Sumida, Y., Ohmiya, H. et al., Chem. Sci. 2025, in press (DOI: 10.1039/D4SC07048H).
3) Brindle, C. S. et al., Org. Process Res. Dev. 2017, 21, 1394.
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Alkylation of ketones using secondary alcohols based on photo-PCET process
(LBB, IIR, Institute of Science Tokyo) OKodai Hamano, Takamitsu Hosoya, Yuto Sumida

Tertiary alcohols are important class of compounds widely found in pharmaceuticals and
natural products. However, their synthesis largely relies on the nucleophilic addition of
organometallic reagents to ketones, which is difficult to apply to the synthesis of complex
alcohols. Although alkyl radicals possess unique reactivity potential for expanding the substrate
scope, additions to carbonyl groups generally do not proceed. In this study, we developed a
method for synthesizing tertiary alcohols from ketones using readily available secondary
alcohols as alkyl radical precursors. Under photoirradiation, photoredox/Lewis acid (LA)
cocatalysis system enabled to afford tertiary alcohols from electron-deficient ketones, such as
heteroaromatic ketones, by employing secondary alcohols having an electron-rich aryl group
at the a-position, from which alkyl radicals generate via C—C bond cleavage induced by proton-
coupled electron transfer (PCET).

Keywords :photo-PCET, C—C bond cleavage, secondary alcohol, tertiary alcohol, alkyl radical
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1) Feng, X et al. J. Am. Chem. Soc. 2022, 144, 22140.
2) Knowles, R. R. et al. J. Am. Chem. Soc. 2016, 138, 10794.
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Direct reduction of alcohols with alkylsilanes using nanoporous gold photocatalysts
(!Graduate School of Science and Technology, Shinshu University) O Takumi Nakamura,'
Naoki Asao'

Nanoporous gold is a gold nanomaterial consisting of a sponge-like structure constructed by
a network of gold nanowires of around 30 nm in diameter, which can be easily prepared by
dealloying gold alloys. Recently, we found that this material behaved as a photocatalyst in a
dehydrative etherification of alcohols effectively probably due to its visible light absorption
ability by localized surface plasmon resonance.? Here, we report that this material works as an
efficient reusable photocatalyst in the direct reduction of alcohols with alkylsilanes.

The reactions of alcohols, such as benzyl and tertiary alcohols, with alkylsilanes proceed
smoothly at room temperature in the presence of nanoporous gold photocatalysts under blue
LED irradiation, giving the corresponding alkanes in good to high yields. The reaction was
stopped when the catalyst was removed during the reaction, which confirms that this material
acts as a heterogeneous catalyst. Nanoporous gold can be recovered easily and reused
repeatedly without any significant loss of catalytic activity.

Keywords: Nanoporous gold; Reduction of alcohols, Alkylsilanes; Heterogeneous catalysts;
Photocatalysis
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1) Photocatalytic dehydrative etherification of alcohols with a nanoporous gold catalyst. M. Miyauchi,
T. Hiraoka, V. S. Raut, N. Asao, Chem. Commun. 2023, 59, 1221-1224.
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Photo Radical Reduction using Property of Fullerene under Photo Irradiation ('Graduate
School of Engineering, Osaka Institute of Technology, *Faculty of Engineering, Osaka Institute

of Technology, ORIST) OKosuke Sasakura,! Michihisa Murata,> Shuhei Sumino,* Fukashi
Matsumoto,® Toshiyuki Iwai,* Takatoshi Ito

Fullerene, an allotrope of carbon, is very stable and highly electro-receptive. Therefore, it has
attracted attention in various fields. Recently, our research group has developed a
photosynthetic method of soluble fullerene derivative PCBM. In this reaction, it was suggested
that fullerene was like to be responsible for intermolecular electron transfer. In this poster, we
report photo radical reduction in which fullerenes act as photocatalyst.

Keywords : Fullerene,; Photocatalyst;, Photo Radical Reduction
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1) (a) S. Sumino, F. Matsumoto, T. Iwai, T. Ito, J. Org. Chem. 2021, 86, 8500. (b) S. Sumino, Y. Tanaka,
M. Murata, F. Matsumoto, T. Iwai, T. Ito, Chem. Lett. 2024, 53, upae219.
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The Visible-light Mediated Addition of S-S Bond to Alkenes and Investigation of Effect of
Acid Catalysts (Graduate School of Engineering, Osaka University) Yoshihiro Nishimoto, O
Ryosuke Ino, Makoto Yasuda

Organic sulfur compounds are important because they are widely used in pharmaceutical
and other fields. Therefore, a lot of synthetic methods for organosulfur compounds have been
reported. The addition of S—S bond to alkenes is a useful protocol for the synthesis of
compounds with vicinal sulfur functional groups. However, most of the reactions require rare
metal or highly toxic metal catalysts. In this study, we have disclosed that an S—S bond added
to alkenes under photoirradiation (380 nm) without catalysts. Furthermore, it was revealed that
Brensted acid or Lewis acid catalyzed the addition reaction even under photoirradiation (456
nm), and the investigation of the effect of acid is ongoing.

Keywords : Photo reaction, Sulfur compound, Addition reaction, Bronsted acid, Lewis acid
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1) Selected papers; (a) X. Ren, Q. Ke, Y. Zhou, J. Jiao, G. Li, S. Cao, X. Wang, Q. Gao, X.
Wang, Angew. Chem. Int. Ed. 2023, 62, ¢202302199. (b) H. Li, C. Shan, C. Tung, Z. Xu, Chem. Sci.
2017, 8, 2610. (c) X. Zhou, Z. Peng, P. Wang, Q. Liu, T. Jia, Org. Lett. 2021, 23, 1054.
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