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Liquid-Phase Peptide Synthesis Enabled by Electrochemical Amidation (7okyo University of
Agriculture and Technology) OYohei Okada

We have been developing tag-assisted liquid-phase peptide synthesis (LPPS) using
hydrophobic benzyl alcohols as soluble supports. In general, tag-assisted LPPS would provide
a greener approach than solid-phase method in terms of the consumption of amino acids,
coupling reagents, and solvents. While the amount of coupling reagents used in our method can
be minimized (ca. 1.2 eq.), stoichiometric usage is still needed. In the present study, we have
focused on electrochemical amidation without the use of typical coupling reagents for tag-
assisted LPPS. In this method, triarylphosphines are used as electrochemically activatable
coupling reagents. Single electron oxidation of the phosphines generates their radical cation
species, which functions as coupling reagents through the activation of carboxylic acids.
Keywords : Liquid-Phase Peptide Synthesis; Electrochemical Amidation; Soluble Support
(Tag); Triarylphosphine; Radical Cation
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1) (a) Nagahara, S.; Okada, Y.; Kitano, Y.; Chiba, K. Chem. Sci. 2021, 12, 12911-12917; (b) Shingo
Shinjo-Nagahara, S.; Okada, Y.; Hiratsuka, G.; Kitano, Y.; Chiba, K. Chem. Eur. J. 2024, 30, ¢202402552.
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Development of the "CO; Tandem Electr01y51s Process” for Efficient Synthesis of High-Value-
Added Compounds ('SEKISUI CHEMICAL CO., LTD.) OHiroyuki Tkawa,' Dachao Hong,'
Kouhei Ooyama,' NaohiroFujinuma!

Toward a carbon-neutral society, Sekisui Chemical is developing electrochemical CO»
conversion technologies that reduce COsto value-added products. Compared with many other
CCU approaches, CO; electrolysis can operate without the direct use of H2 as a chemical
reductant. However, conventional CO; electrolysis typically targets C1 and C2 products, and
the electricity cost required to produce these chemicals can be higher than their market value,
making commercialization challenging.

To address this issue, we are developing a “CO, tandem electrolysis process” to synthesize
higher-value C3+ products from CO,: CO is generated at the cathode by CO> reduction, while
the anode is used to convert CO into high-value C3+ compounds rather than performing oxygen
evolution. For the cathodic reaction, we developed a new catalyst prepared by pyrolyzing
cobalt and a nitrogen-containing polymer that were highly dispersed on a carbon support. By
optimizing the electrode architecture, we achieved 90% Faradaic efficiency for CO at a current
density of 1 A/cm?. To advance toward commercialization, we are also evaluating scale-up of
the electrolysis cell.

Keywords : CO; electrolysis, CCU, organic electrolysis
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1) Fujinuma, N. and co-workers, Adv. Energy Mater. 2020, 2001645
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Electrochemical indirect synthesis of imine-bonded covalent organic framework films and
applications based on their versatile functional surface (School of Materials and Chemical
Technology, Institute of Science Tokyo) OKosuke Sato

We have proposed an indirect electrochemical synthesis of imine-linked covalent organic
frameworks (COFs) using electrochemically generated acid (EGA). EGA is produced locally
at the electrode surface, promoting imine-bond formation at the interface-confined space. In
the presence of monomers, EGA lead COFs formation on electrode surfaces under ambient
conditions within a short time. Although the resulting films exhibited condition-dependent
crystallinity, their thickness and surface morphologies could be tuned by electrolysis
parameters. As application model-cases, we demonstrate (1) hydrophobic coatings, (2)
electrocatalysts, and (3) selective permeation membranes. COF film with a sponge structure
exhibited superhydrophobicity and showed high solvent resistance. Furthermore, the
fabrication of COF/nanocarbon composites was performed, achieving the single-nanometer
scale COF deposition. The obtained COF/carbon composite electrodes exhibited
electrocatalyst activity for oxygen reduction in alkaline aqueous solutions. Keywords : Covalent
Organic Frameworks; Electrochemical Synthesis; Thin Film Synthesis, Electrogenerated Acid

%ﬁ%i%(ﬂm)%%ﬁ&bfﬂﬁbk%QV%CDFQ%E@% ik L =D
IR ERZE L TE = B, EGA 1%, BRALFELUGIZ X 0 B I RFTIC AR T %
tw\ﬁﬁﬁﬁmﬁwf4\/ﬁé®%m%%@?5 T ~v—AET ., BRI T
FRfihi 2 G5 Z & T, FIRER LR T COF ZEMEmICAR LI, Gbhi-
HBEIRERMEOEIRIEH 2 b OO ERESMOETIZ LV FEESKE R O 423 7
RETd >7-, COF MEDISHBIE LT, DgAMEa—T ¢ v 7 2)EMAREL, 3)8R
FRME R AR Uiz, MBS KD AR RS & R o IR IR K 2 38 HL L,
COF DALY 2 M 2 ik U 7= @ Ot 2 s L7z, $£72, COF 2> 7 V) )
A— hIVA — )L TCHMBEICER LTz COF/F /) I —R U EEEREZERLZE 25,
RIE I B DERFEIETTEMMRGE & L Ca R EE R LT,

)\ h/j | fo Gel-state Intermediate

f\J) L/ o J/f A1 2 monomer — ]/.\r
HaN “u @® : electrolyte [H* and heat] - '*
)\Y/
H+ P ‘ | ‘e ® \_(- o Disordered CON
e « ph ti isordere:
Y _( ~ A 7 3\./ ase separation D' lectrolyte
o g = p 3

o\ "y ® H* free

&-()— * b N ::I ambient anealing .':: '. \5;;

S e i-

1) K. Sato, S. Inagi, et al. Angew. Chem. Int. Ed. 2023, 62,¢202307343. 2) K. Sato, S. Inagi, Small, 2025,
21, 2410475. 3) K. Sato, et al. ACS Appl. Nano Mater. 2025, 8, 19, 9832.
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Flash Electroorganic Chemistry: From Flask Research to Flow Research

(Graduate School of Science, Hokkaido University) O Aiichiro Nagaki

Speeding up the synthetic chemistry that supplies medicinal, agrochemical, and functional
materials has been expected to contribute considerably to sustainable development of society.
However, synthetic chemistry is dominated by mild reactions over long periods of time, and
the time required for synthesis could be a bottleneck in carrying out R&D and synthetic
production. In this presentation, we slow our recent results to flash electroorganic chemistry
guided by flow microreactor research together with flask research.

Keywords : electroorganic chemistry, speed-up, flow, batch
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1) AKARE—H, AHA BT HaEE 2024, 82, 2-13.

2) (a) Takumi, M.; Sakaue, H.; Nagaki, A. Angew. Chem. Int. Ed. 2022, 61, ¢202116177. (b)
Takumi, M.; Sakaue, H.; Shibasaki, D.; Nagaki, A. Chem. Commun. 2022, 58, 8344-8347.

3) Soutome, H.; Yamashita, H.; Shimizu, Y.; Takumi, M.; Ashikari, Y.; Nagaki, A. Nat.
Commun. 2024, 15, 4873.

4) Muta, K.; Okamoto, K.; Nakayama, H.; Wada, S.; Nagaki, A. Nat. Commun. 2025, 16, 416.

5) Okamoto, K.; Yoo, D. E.; Yoshioka, R.; Nakasato, R.; Ashikari, Y.; Kitayama, K.; Nagaki,
A. Angew. Chem. Int. Ed. 2025, 64, €202416875.
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