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Diverse Synthesis of Unsymmetrical Disulfides Facilitated by a Novel Disulfurating Reagent
(Graduate School of Pharmaceutical Sciences, Tohoku University) OKazuya Kanemoto

Disulfide bonds are prevalent in diverse fields, including medicinal chemistry and linker
chemistry. However, the synthesis of unsymmetrical disulfides is challenging because
conventional methods tend to provide a mixture of symmetrical and unsymmetrical disulfides.

To address this issue, we devised a novel shelf-stable and easy-to-prepare bilateral
disulfurating reagent,"” N-(morpholine-4-dithio)phthalimide® featuring amino and imide
groups as orthogonal leaving groups. Under acidic conditions, the amino leaving group
undergoes selective protonation and thus can be displaced by various carbon nucleophiles.
Meanwhile, the remaining phthalimide moiety is substituted under basic or neutral conditions.
The combination of these transformations provides access to diverse unsymmetrical disulfides
through two C—S bond-forming reactions in a time-efficient manner.

Keywords:  Disulfide;  Orthogonal leaving groups;, Electrophilic thiolation;  N-
Dithiophthalimide; Thiosulfonate
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A. New disulfide platform B. Divergent transformation of platform
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C. Modular synthesis of various unsymmetrical disulfides

o Step 1 R 0 Step 2
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Selected examples
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Z
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Step 2 From amines and amino acids
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From azlactones (27 examples) Further transformation
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1) Modular synthesis of monosulfides; (a) K. Kanemoto, Y. Sugimura, S. Shimizu, S. Yoshida, T. Hosoya,
Chem. Commun. 2017, 53, 10640. (b) K. Kanemoto, S. Yoshida, T. Hosoya, Org. Lett. 2019, 21, 3172.
(c) K. Kanemoto, K. Furuhashi, Y. Morita, T. Komatsu, S.-i. Fukuzawa, Org. Lett. 2021, 23, 1582.

2) (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. 2025 (DOL:
10.1039/D4SCO07187E).
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Carboxylic Acid Derivatives as Synthetic Building Blocks for Various Catalytic
Transformations (‘Faculty of Engineering, Gifu University) OYohei Ogiwara'

This presentation will discuss the catalytic reactions of various carboxylic acids and their
derivatives. It will focus especially on the following carboxylic acid derivatives as the starting
substrates of our novel molecular transformation methods: 1) levulinic acids, 2) salicylic acids,
3) acyl fluorides, and 4) polyesters.

Keywords : Carboxylic Acids; Homogeneous Catalysis
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(1) levulinic acids (3) acyl fluorides
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1) AGEBICBIEHT 2 JeBRA) TR TR NENA O 2 72 7V —1Z Lo TR B S LT
WD, RTRR CIGERE OWMEFIDOHRE2ZE IR E LT FRRICEEH ST T2 <,

2) (a) Ogiwara, Y.; Uchiyama, T.; Sakai, N. Angew. Chem., Int. Ed. 2016, 55, 1864—1867. (b) Ogiwara,
Y.; Sakurai, Y.; Sakai, N. Chem. Lett. 2017, 46,240—-242. (c) Ogiwara, Y.; Sakai, N. J. Synth. Org. Chem.,
Jpn. 2018, 76, 21-36.

3) (a) Ogiwara, Y.; Sato, K.; Sakai, N. Org. Lett. 2017, 19, 5296—5299. (b) Ogiwara, Y.; Suzuki, Y.; Sato,
K.; Sakai, N. Org. Lett. 2018, 20, 6965—69609. (c) Sato, K.; Ogiwara, Y.; Sakai, N. Bull. Chem. Soc. Jpn.
2020, 93, 1595-1602.

4) (a) Ogiwara, Y. J. Synth. Org. Chem., Jpn. 2015, 73, 1020—1021. (b) Ogiwara, Y.; Maegawa, Y.;
Sakino, D.; Sakai, N. Chem. Lett. 2016, 45, 790—792. (c) Ogiwara, Y.; Sakino, D.; Sakurai, Y.; Sakai, N.
Eur. J. Org. Chem. 2017,4324—4327. (d) Ogiwara, Y.; Sakurai, Y.; Hattori, H.; Sakai, N. Org. Lett. 2018,
20, 4204-4208. (e) Ogiwara, Y.; lino, Y.; Sakai, N. Chem. Eur. J. 2019, 25, 6513—6516. (f) Ogiwara, Y.;
Sakai, N. Angew. Chem., Int. Ed. 2020, 59, 574-594. (g) Ogiwara, Y.; Hosaka, S.; Sakai, N
Organometallics 2020, 39, 856—861. (h) Sakurai, Y.; Ogiwara, Y.; Sakai, N. Chem. Eur. J. 2020, 26,
12972—12977. (i) Sakurai, Y.; Ogiwara, Y.; Sakai, N. J. Synth. Org. Chem., Jpn. 2020, 78, 585—596. (j)
Sakurai, Y.; Ikai, K.; Hayakawa, K.; Ogiwara, Y.; Sakai, N. Bull. Chem. Soc. Jpn. 2021, 94, 1882—1893.
(k) Hattori, H.; Ogiwara, Y.; Sakai, N. Organometallics 2022, 41, 1509—1518.

5) (a) Ohki, Y.; Ogiwara, Y.; Nomura, K. Catalysts 2023, 13,421-430. (b) Ogiwara, Y.; Nomura, K. ACS
Org. Inorg. Au 2023, 3, 377-383.
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Innovation in Organic Synthesis by Controlling the Chemoselectivity of Cyanide (' Division of
Applied Chemistry and Frontier Chemistry Center, Faculty of Engineering, Hokkaido
University) (OTaiga Yurino'

Cyanide is the smallest anionic molecular nucleophile consists of carbon and nitrogen atoms.
Both termini have nucleophilic reactivity, and it is known as a typical example of an ambident
nucleophile. We explored the reactivity, especially the chemo- and stereoselectivity, of cyanide
in the organic synthesis. Transition-metal catalysts play important roles in the transformation.
In this presentation, we would like to report our recent achievement of the termini-selective
novel organic transformations; (1) Pd- and Ag-catalyzed isocyanation, (2) Ag-catalyzed
cyanomethylation of secondary amines, and (3) Ru-Li combined complex-catalyzed
enantioselective cyanation of carbonyl derivatives. In all cases, the reactivity of cyanide
precisely controlled. The corresponding valuable compounds were afforded in high yield and
enantioselectivity.

Keywords : Cyanide, Catalytic Isocyanation, Cyanomethylation, Asymmetric Cyanation,
Transition-metal Catalysis
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Design and development of organocatalysts utilizing the characteristics of phosphonium ylides
(Department of Materials Chemistry, Faculty of Engineering, Shinshu University)
OYasunori Toda

Phosphonium ylides — the cationic site is composed of a phosphonium ion and the negatively
charged atom directly attached to the phosphorus center — are a specific type of zwitterion as
well as phosphorus(V) compounds. Taking account of the nucleophilicity of the anionic carbon,
versatile transformations have been accomplished. Despite being attractive chemical species,
however, their catalytic ability has remained elusive. We focused on carbonyl-stabilized
phosphonium ylides 1, which are synthesized from phosphonium salts 1eHX, and has been
exploring their catalytic functions as organocatalysts. The design of 1 and the reactions using
1 as a nucleophilic catalyst, base catalyst, and photoredox catalyst will be presented. 1°HX-
catalyzed [3+2] reactions between epoxides and heteroallenes will also be presented.
Keywords : Ylide; Organocatalyst; Nucleophilic catalyst; Base catalyst;, Photoredox catalyst
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5 nucleophilic catalysis ) Brgnsted acid catalysis

G base catalysis G » cyclic carbonate synthesis
1 photoredox catalysis 1.HX * oxazolidinone synthesis

1) Y. Toda, T. Sakamoto, Y. Komiyama, A. Kikuchi, H. Suga, ACS Catal. 2017, 7, 6150.

2) Y. Toda, K. Hashimoto, Y. Mori, H. Suga, J. Org. Chem. 2020, 85, 10980.

3) Y. Toda, K. Tanaka, R. Matsuda, T. Sakamoto, S. Katsumi, M. Shimizu, F. Ito, H. Suga, Chem.
Commun. 2021, 57, 3591.

4) Y. Toda, Y. Komiyama, A. Kikuchi, H. Suga, ACS Catal. 2016, 6, 6906.

5) Y. Toda, S. Gomyou, S. Tanaka, Y. Komiyama, A. Kikuchi, H. Suga, Org. Lett. 2017, 19, 5786.
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Development of Cooperative Catalysis for Nucleophilic Addition of O-nucleophiles to Alkynes
(Graduate School of Science, Kyoto University) OKosuke Higashida

Nucleophilic addition of O-nucleophiles to alkynes is one of the most straightforward
method to prepare vinyl ether derivatives, valuable intermediates in organic synthesis. Soft
Lewis acids such as silver and gold serve as efficient catalysts for the nucleophilic addition due
to high affinity for the alkyne n-system. However, promoting nucleophilic addition with poorly
reactive O-nucleophiles, such as carboxylic acids, is challenging for simple n-acid catalysts. In
this report, I introduce acid-base cooperative catalysis, including silver-organic base' and gold-
zinc catalysts (Figure 1),>* which not only activates alkyne moiety as a n-acid but also enhances
the reactivity of O-nucleophile through deprotonation. These cooperative systems enable
effective nucleophilic addition of carboxylic acids to alkynes, producing enol esters in high
yield.

Keywords : Cooperative Catalysis; Gold Catalyst; Alkyne; Hydroacyloxylation
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Figure 1. Nucleophilic addition of carboxylic acids to alkynes with Au-Zn cooperative catalysis.

1) Rawat, V. K.; Higashida, K.; Sawamura, M. Adv. Synth. Catal. 2021, 363, 1631-1637.

2) Rawat, V. K.; Higashida, K.; Sawamura, M. ACS Catal. 2022, 12, 8325-8330.

3) Sato, M.; Rawat, V. K.; Higashida, K.; Sawamura, M. Chem. Eur. J. 2023, 29, ¢202301917.

4) Sakurada, A.; Sato, M.; Higashida, K.; Sawamura, M. Adv. Synth. Catal. 2024, 366, 2507-2513.
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