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Fluorenol-Catalyzed Complete Decomposition of Sulfur Hexafluoride (' Graduate School of
Engineering, Kyoto University, *Graduate School of Environmental, Life, Natural Science and
Technology, Okayama University, *Research Institute for Interdisciplinary Science, Okayama
Univerlsity) (OShoma Ota,' Shuta Moriyasu,2 Myuto Kashihara,' Yasushi Nishihara,® Yoshiaki
Nakao

Sulfur hexafluoride (SFs) is a highly insulating and non-toxic gas utilized in various
industrial processes. Given its greenhouse effect approximately 23,000 times greater than that
of carbon dioxide, along with chemical and thermal stability, developing an efficient method
to decompose SFs is an urgent task to replace the current high-temperature decomposition
process. There are only a few reports on the complete catalytic decomposition of SFs, which
requires expensive metal catalysts.” In this study, we have demonstrated the efficient
decomposition of SFs under ambient conditions by using 9-fluroenol as a simple single-electron
reducing organocatalyst.”

Keywords : Sulfur Hexafluoride; Greenhouse Gas; 9-Fluorenol; Organocatalyst; Single-
Electron Transfer (SET)
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1) V. A. Béland, N. Néthling, M. Leutzsch, J. Cornella, J. Am. Chem. Soc. 2024, 146, 25409.

2) 9-Fluorenol-catalyzed single-electron reduction has been reported. M. Kashihara, K. Kosaka, N.
Matsushita, S. Notsu, A. Osawa, Y. Nakao, Synlett 2023, 34, 1482.
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Synthesis of Boranil Derivatives via Demethylative Borylation and Their Physical Properties
('Graduate School of Environmental, Life, Natural, Science and Technology, Okayama
University) ORyo Magata,' Koichi Mitsudo', Seiji Suga'

N,N-bidentate difluoroboron derivatives such as BODIPY have excellent luminescence
properties, and the synthesis and properties of their derivatives have been extensively studied.'
Recently, boranil derivatives, analogs of BODIPY, are attracting attention due to their large
Stokes shift and excellent luminescence properties in both solution and solid states.> However,
previous reports of boranils have been limited to methods using relatively unstable substrates
with phenolic hydroxy groups.

In this work, we report the development of an efficient method for the synthesis of boranil
derivatives via demethylation and difluoroboronation using methoxy group-substituted
substrates which are stable and easy-to-handle. In the presence of BusNI and Et;N, the
treatment of imines bearing a methoxy group with BF;+OEt, afforded boranils in high yield.
The reaction efficiency was highly influenced by the amounts of reactants and additives. The
details of the reaction and the substrate scope, the basic properties of boranil derivatives will
be presented.

Keywords : boranil, N,O-bidentate boron derivative, demethylation, fluorescence

BODIPY Zf8F &N D NN-JEEINL Y 70 F mR o o 38R BN - i e e &
IRTTEECTH Y | BEAIHIIE STV 5 |, BODIPY O¥Efx{A T 5 boranil 7554
£, Stokes 7 MR E | WHIREE & BEHAKRED B IT 12\ TR T2 SO RHE 4 -
720, TFEEHZEDTND 2 L LR S boranil 75 8KOIERD A RIEIL, 7
= /=D Fax U EE RO ARLEREE V5 FEICRO TV,
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ZRFOA I 2% LT BwNI, EtN f77E N, BFs*OEtL, Z{EH & 72 & Z A, boranil
FHER A EINR T 2 72, ABUGSOMEITIZIE, BOGH] & TN oY & 4 5w 44
HZEMEBELERD, ARISOFEME 5107 boranil 755K AN 72W P2 DU
THET D,

I BF3'OEt2/BU4NI/Et3N I

N OMe
©/ Demethylative Borylation

! Loudet, A.; Burgess, K. Chem. Rev. 2007, 107, 4891-4932. 2Ren, X.; Zhang F.; Luo, H.;
Liao, L.; Song, X.; Chen, W. Chem. Commun. 2020, 56, 2159-2162.
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Aziridination reaction via electrochemical activation of chloramines (!Graduate School of
Environmental, Life, Natural Science and Technology, Okayama University) O Kanon
Nagamine!, Eisuke Sato', Seiji Suga!

Nitrenes are highly reactive species widely utilized in C—H amination and aziridination
reactions. Among various nitrene precursors, chloramine T and dichloramine T have been
attracted due to their commercial availability, cost-effectiveness, and ease of handling. They
are used as aziridination reagents by activation with transition metals or halogens.!> However,
these approaches often require the use of excess reagents, and the reaction mechanisms have
not been investigated well.

Organic electrochemical synthesis is an environmentally friendly method that includes the
activation process of substrates and reactants by electron transfer between electrodes and
compounds. In this research, we developed aziridination of styrene derivatives via the
electrochemical activation of chloramine T and dichloramine T.

Keywords : Electrochemical synthesis, Aziridine, Chloramine.
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1) Jeong, U. J; Tao, B.; Sagasser, I.; Henniges, H.; Sharpless, K. B. J. Am. Chem. Soc. 1998, 120,
6844-6845.
2) Nadir, K. U.; Singh, A. Synth. Commun. 2004, 34, 1337—-1347.
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Vinylcyclobutane Rearrangements by Hole Catalysis
(Tokyo University of Agriculture and Technology)
(OlJun Karasawa, Haruka Morizumi, Sota Adachi, Yoshikazu Kitano, Yohei Okada

Vinylcyclobutane rearrangements provide a unique way to construct cyclohexene scaffold. While
vinylcyclopropane rearrangements under mild conditions have widely been studied, the number of
reports on the vinylcyclobutane rearrangements is limited. We previously reported vinylcyclopropane
rearrangements driven by single-electron transfer using electrodes and titanium oxide
photocatalysts.!!! In this study, we report that vinylcyclobutane rearrangements can also be made
possible using single-electron transfer driven by titanium oxide photocatalysts. We also demonstrate
that the vinylcyclobutane rearrangement is completed with a catalytic amount of electricity, suggesting
the involvement the radical cation chain processes.

Keywords: Vinylcyclobutane, Rearrangement; Hole catalysis
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[1] a) G. Horiguchi, Y. Okada, Eur. J. Org. Chem. 2022, ¢202201022; b) N. Maeta, H.
Kamiya, Y. Okada, J. Org. Chem. 2020, 85, 6551-6566.
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a-Aminoalkylation of Alkyl Halides with Amines and Aldehydes by Cathodlc Reductlon
(!School of Biological and Environmental Sciences, Kwansei Gakuin University, >CREST,
JST) OMayu Kataoka,' Kyohei Yonekura,' Eiji Shirakawa'~

We have already found the electreductive a-aminoalkylation of sulfonylarenes with amines
and aldehydes in the presence of an acid. Here we report that the a-aminoalkylation of alkyl
halides proceeds through the alkyl radicals derived from the alkyl halides.

Keyword: Radical Mechanism, Carbon—Carbon Bond Formation, Cathodic Reduction; Three-
Component Reaction
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WRIZ 7 Z v —Th—AR (GC) EMRE ZT-IETBERE L, Uo7 m~Fk
NTIv QA4YE) ERXTHRLVATATE R Q8 YE/F/NLVAT LT ER), 3-9—
R-1-7 ==L 7 %> (I-R) ® BwNBr (0.1M) %&Tr MeCN/EtOH {EARIKIZ,
U7 x2=LiRA7 4 34E) & MU ZFafig (TFA, 2 %), MS3A 1%
T25°C TREM ImAZBEL-EZA, T AFLEPIE 53% THLIL
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GC (=) | (+) GC, 1 mA, 3.0 F/mol  Cy2N
CyoNH + (CH,O), + | >
BusNBr (0.1 M), PPh3 (3 equiv)
(2.4 equiv) (2.8 equiv) TFA (2 equiv), MS 3A
bh MeCN/EtOH (1:1)
25 °C, 32 h, undivided cell

(I-R) 53%

Ph
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a-Aminoalkylation of Aromatic Compounds with Amines and Aldehydes Using an
Electrochemical Flow Reactor ('School of Biological and Environmental Sciences, Kwansei
Gakuin University, >°CREST, JST) OHiroaki Kanda,' Kyohei Yonekura,' Eiji Shirakawa'~

We have already found that the a-aminoalkylation of sulfonylarenes with amines and
aldehydes in the presence of a Brensted acid proceeds under electroreductive conditions. Here
we report that the a-aminoalkylation of aryl halides proceeds by the use of an electrochemical
flow reactor, which provides a high electrolysis efficiency due to a large surface area of the
electrode.

Keywords: Radical Mechanism; Carbon—Carbon Bond Formation; Cathodic Reduction;
Three-Component Reaction; Electrochemical Flow Reactor

o 13BEIC, BROETCICL DT IV ETATE REAWD ALE= LT L—r0
o-7 X ) T NFMEE DT TS, ML, AVKR=AT L—r L RF TR SN
HAI =Y LEOENENN—EFEILINDIETELDL T VHNVER O v
TV T EE0EECH#EITT S, A, BT e— YT X —EHN5Z LT, 2O
RIG%aANVR=VT L—r X0 b ANFERG a7 b7V —VICEHTE 52 L
ZROTT-OTHETS.

Fatik & BRRIC T NZEN T T v o—h — R L BR & N ENR A i 2 7= A 2 v,
BwNBF; (0.1M) & FU 7Lz (TFA, 2 4&) 288, YoF LTI (24
WE) LAY —L 28 YUE), 2.7V F TV — LD MeCN/MeOH B4
WIRIZEIRT 3.3 BfEli@E (34mA) LTH, a-7 X/ TS HBIRIFICGE 12% T
LGB0 (entry 1), ZAUSK LT, H—Ro 7 o )v N EWE 2 -7 0 —
YBERL Y L A2 O TR 0.02 mL/min OME CIRIKZM LEBELZE 25, X
M 61% IZETH L (entry2). 7pds, #ELTIUE, o-7 X/ 7 4F /01T
2<EIT L7V (entry 3).

electrode (-) || Zn (+)

0 N Et,N
-3.4 mA, 2.1 F/mol
Et,NH  + >—H + CI—</ > >—Ar
S BuyNBF, (0.1 M), TFA (2 equiv)

i Pent Pent
(2.4 equiv) (2.8 equiv) LA MeCN/MeOH (1:1), rt, 3.3 h en
© €4 divided cell
entry method electrode (-) electricity conv. (%)?  vyield (%)?
1 batch glassy carbon O 12 12
2 flow (0.02 mL/min)  carbon felt O 75 61
3 flow (0.02 mL/min)  carbon felt X <1 <1

@ Determined by GC.
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Electron-Catalyzed Cross-Coupling Reaction of Organometallic Compounds with Aryl Halides
Accelerated by Ultrasound ('School of Biological and Environmental Sciences, Kwansei
Gakuin University, *CREST, JST) OMemi Yoshioka,' Takumi Ariyada,' Kyohei Yonekura,'
Eiji Shirakawa'?

We have already reported the electron-catalyzed cross-coupling reaction of various
organometallic compounds with aryl halides, where a high temperature (>100 °C) is required
for the reactions to proceed. Here we report that the reaction of arylzinc reagents with aryl
halides was found to be accelerated by ultrasound irradiation.

Keywords: Ultrasound Irradiation; Carbon—Carbon Bond Formation; Electron Catalysis,;
Radical Mechanism

Fox 1 ZBES, BEx e B BILE M E e AL T ) — VO E Tl v A
U IRnERE L TWDY. AESRIAMI D 0 AT U — L ~D—E T
2 & o TEAAMBENAE SND 0, ZDEMENEW DI S OEITIZ 100 °C LA
rFoEREE L. —F, BEHBICIoTRET LAY BT 4 DIEER, HEMTRH
AT 72 i - BEORIRIREEZ EA T Z LMo TWa. 4E, 7 U —/LVlighix
JGHENE WD BOGDS, SRR X > TRESND Z 2 RS-0 THRET 5.

EALYF oA (4 48 FETO 7oA~ 32y Aa7aI R (14 %8 Lif
fEHigh (1.5 Y&E) O M T U AAFLIZ K > TR L7727 = = VB RS Al O
THEF/DME {&WRIZ, 2-7 0 EF 72 L a2z 5 M7 I 2k L7i=0h 70 °C
T3 R LTY 227 == F 7 Z L UAFINER 17% TLMVE SR (entry 1).
B AR TS L 52% SUGENRM EL, 50 °C IZBWTUEER 75% 128
HEVWIIREZICLAMRKBIEN R 5D Z 05 (entries2—4), HEKIZK - T
HELDFX Y ET A BRIGEREL TS EEZ XN,

ZnCl; (1.5 equiv) Br
LiCl (4 equiv) o O

Ph—MgBr

(1.4 equiv) THF, rt, 30 min degassed THF/DME (1:3) ))) (20 kHz)
Ar bubbling, rt, 5 min amplitude (50%)
3 h, under Ar
entry temp. ))) conv.(%)? yield (%)?
1 70°C X 17 17
2 70°C O 54 52
3 5°C O 82 75
4 30°Cc O 34 33

@ Determined by GC.
1) E. Shirakawa, in Science of Synthesis: Free Radicals: Fundamentals and Applications in Organic Synthesis,
ed. by L. Fensterbank, C. Oliver, Thieme, Stuttgart, 2021, pp. 135-158.
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Electrochemical Borylation of Aromatic Halides using Electrocatalysts ('School of
Engineering, Osaka Univ., *Graduate School of Engineering, Osaka Univ., *ICS-OTRI, Osaka
Univ.) OHirotaka Hochi,! Honoka Nakamura,” Yuta Uetake,* Hidehiro Sakurai*?

Organic electrolytic synthesis has recently received renewed attention as a clean and
powerful chemical synthesis method that does not require oxidants or reducing agents. In this
study, the effect of electrocatalysts in the electrochemical borylation was investigated. Using a
non-functionalized carbon paper as a cathode electrode, the borylation proceeded to give the
corresponding borylarene in 55% yield without using an additional base. We then investigated
the use of electrocatalysts, which were composed of metal nanoparticles immobilized on the
activated carbon. The results showed that the products obtained varied depending on the
electrocatalyst used. In particular, using Zn/C electrocatalyst resulted in selective
hydrodehalogenation and the corresponding product was obtained in 69% yield.

Keywords : Electrocatalysts; Borylation; Electrochemical synthesis

FHEEMA R, BEARCE LA Z LB L Lienh o U — 2 OB ) 7 b A ik &
L CGEFERERSNTWD, T/ A XOe @R CIEA S 7o il &
SIETIRS RSN TV DA, AEEMRGRICKIT 2 OIEHIZRENTH L5, K
W ClE, HEE a7 A OEMRFR V5 ﬂ:)iﬁﬁ PNk % AR D Zh FZ D
%’C*ﬁnf%ﬁoto E2(EFag MHURr o 2RURERE L USSR divided cell,

— BB Y — RICRIERD T — R o R_R—s_—FE i W= & A kA
b\ﬁ‘& KT DR T FARRDULE 55% THOHND Z &b oTo, HWT, fEix D
&JET R E EE(R LB 2 1B L Y, 2ie Y — RICHW TSR
AT o7, ZORER, WD EMAEEIC L > THEONDERM NS 5 Z Enbh
V. $FIZ Zn/C Bt A2 5D & R FEKF LR IRAZET L, s T 5 2
DI 69% T H LT,

Br 0
o 0 C(+)/C(-) (4 mA) B
+ JB—B 5 > ~0
EtO c o o BU4NC| 4
2 MeOH Et02C

25°C,60 h

55%

1) Y. Lai, A. Halder, J. Kim, T. J. Hicks, P. J. Milner, Angew. Chem. Int. Ed. 2023, 62, 40.

2) J. Hong, Q. Liu, F. Li, G. Bai, G. Liu, M. Li, O. S. Nayal, X. Fu, F. Mo, Chin. J. Chem. 2019, 37, 347.
3) H. Miura, K. Ameyama, T. Shishido, Adv. Synth. Catal. 2024, 366, 62.

4) G. Bampos, S. Bebelis, D. 1., Kondarides, X. Verykios, Top. Catal. 2017, 60, 1260.
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Synthesis of D-A-D Type Fluorescent Molecules With Perfluorinated Oligophenylene as an
Acceptor and Their Application to Electrochemical Polymerization ('Graduate School of
Engineering and Science, Shibaura Institute of Technology, *New Products Development Diyv.,
Kanto Denka Kogyo Co., Ltd.) OHaruka Homma,' Masafumi Kobayashi,? Toshiki Tajima'

In the current development of OLED materials (3rd generation), D-A or D-A-D type
compounds, which utilize intramolecular charge transfer between the donor (D) and the
acceptor (A), are the most representative. In this study, we synthesized D-A-D type fluorescent
molecules (PFnP-2Cbz (n = 2-5)) based on perfluorinated oligophenylene (PFrP) as an
acceptor and carbazole (Cbz) as a donor, and characterized their photoluminescence properties.
As a result, they showed blue emission, and their photoluminescence quantum yields and
stability improved with increasing the length of the perfluorinated phenylene chain.
Furthermore, electrochemical polymerization of the synthesized PF2P-2Cbz was investigated
to form its thin film.

Keywords : Donor; Acceptor, Intramolecular Charge Transfer; Electrochemical
Polymerization
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1) MUEF, /ARECS, RERE 2024-037608.
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Redox Properties of Phenylendiamines Having Water-soluble Functional Groups ('Graduate
School of Engineering and Science, Shibaura Institute of Technology, > College of Engineering,
Shibaura Institute of Technology) (OKaori Miyakoshi,' Toshiki Tajima'-

Quinones have been widely studied as organic redox active materials, but they have a serious
problem of the limited solubility in water. On the other hand, quinonediimines, in which two
carbonyl groups of quinones are replaced by imines, can introduce a functional group on the
nitrogen of imines and have a reversible two-electron redox activity as well. The objective of
this study was to introduce water-soluble functional groups into phenylenediamines and to
evaluate phenylendiamine/quinonediimine redox properties in water.

2,3,5,6-Tetramethyl-1,4-phenylenediamine (1) and 1,3-propanesultone (2) were reacted in
ethanol under argon atmosphere to introduce water-soluble functional groups. Electrochemical
measurements of the products in water showed that the reversibility was not lost even after 300
potential sweeps. It was suggested that the steric hindrance of the water-soluble functional
groups suppressed the nucleophilic attack of water.

Keywords : Organic Redox Active Materials, Quinone, Phenylendiamine
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1) C.Friebe, A. Lex-Balducci, U. S. Schubert, ChemSusChem, 2019, 12, 4093-4115.
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Simple Generation and Reaction of Densely Trifluoromethylated Radicals by a Combination
of Organic Photoredox and Acid Catalysis (Nippon Institute of Technology) Kaori Hirota, Shota
Kiyatake, Naohiro Tatara, OTakashi Koike

U ZILABAFIL

Densely trifluoromethylated substituents such as the nonafluoro-fert-butyl group are
structural motifs that are expected to have high electrophilicity and lipophilicity. In the present
study, generation of densely trifluoromethylated radicals from the readily available
corresponding fluorinated alkyl benzoates by a combination of organic photocatalysis and acid
catalysis. In this presentation, the scope of radical reactions will be discussed.

Keywords : Photoredox Catalysis; Radical Reactions, Organofluorine Compounds
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1) Z. Wei, L. Wen, K. Zhu, Q. Wang, Y. Zhao, J. Hu, J. Am. Chem. Soc. 2022, 144, 22281.
2) T. Koike, R. Okumura, T. Kato, M. Abe, M. Akita, ChemCatChem, 2023,15, ¢202201311.
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Organophotocatalytic phosphonation of aryl chlorides via single electron reduction  ('School
of Science, Okayama University, *Research Institute for Interdisciplinary Science, Okayama
University, *Department of Chemistry, Graduate School of Natural Science and Technology,
Okayama University) OYuta Goto,' Kenta Tanaka,> Hiroyoshi Takamura,’® Isao Kadota®

Aryl halides are widely used substrates in organic chemistry, especially, aryl chlorides are
commercially available substrates compared to aryl iodides and bromides. However, the low
reduction potential of allyl chlorides makes it difficult to apply photoredox catalysis. Recently,
we have developed the design and synthesis of phenothiazine organophotoredox catalysts
(PTHS), which have low excited state oxidation potentials (E1,** = -2.34 V vs SCE)". Based
on the above, we report PTHS catalyzed phosphonation of aryl chlorides via single electron
reduction.

Keywords : Photoredox catalysis; Phosphonation, Aryl chlorides, Visible light; Phenothiazine

N AT V= UE v 7T T RS EOIE & U THBA RS S T &
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1) a) Ando, H.; Kodaki, S.; Takamura, H.; Kadota, I.; Tanaka, K. Org. Biomol. Chem. 2024, DOI:
10.1039/d40b01237b. b) Nohara, S.; Iwai, S.; Yamaguchi, N.; Asada, Y.; Kamiyama, Y.; Tanaka, Y.;
Tanaka, K.; Hoshino, Y. Synlett 2023, 34, 2525. c¢) Tanaka, K.; Kishimoto, M.; Tanaka, Y.; Kamiyama,
Y.; Asada, Y.; Sukekawa, M.; Ohtsuka, N.; Suzuki, T.; Momiyama, N.; Honda, K; Hoshino, Y. J. Org.
Chem. 2022, 87, 3319.

2) Ando, H.; Takamura, H.; Kadota, I.; Tanaka, K. Chem. Commun. 2024, 60, 4765.
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Photocatalytic One-Electron Reduction of Aryl Chlorides for C-C Bond Forming Reaction

(!School of Science, Okayama University. *Research Institute for Interdisciplinary Science.

3Graduate School of Natural Science and Technology, Okayama University.) (OMasato Oishi,!
Kenta Tanaka,” Hiroyoshi Takamura® and Isao Kadota®

In recent years, various C-C bond forming reactions using visible light and photoredox
catalysts have been reported. Aryl chlorides are commercially available substrates compared
to aryl iodides and bromides. However, the low reduction potential of allyl chlorides makes it
difficult to apply photoredox catalysis. Recently, we have developed the design and synthesis
of phenothiazine organophotoredox catalysts (PTHS), which have low excited state oxidation
potentials (E1x>* = -2.34 V vs SCE)". Based on the above, we report PTHS catalyzed
phosphonation of aryl chlorides via single electron reduction.

Keywords : Photoredox catalysis; C-C Bond Forming Reaction; Aryl chlorides, Visible
light; Phenothiazine
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1) a) Ando, H.; Kodaki, S.; Takamura, H.; Kadota, 1.; Tanaka, K. Org. Biomol. Chem. 2024, DOI:
10.1039/d40b01237b. b) Nohara, S.; Iwai, S.; Yamaguchi, N.; Asada, Y.; Kamiyama, Y.; Tanaka, Y.;
Tanaka, K.; Hoshino, Y. Synlett 2023, 34, 2525. ¢) Tanaka, K.; Kishimoto, M.; Tanaka, Y.; Kamiyama,
Y.; Asada, Y.; Sukekawa, M.; Ohtsuka, N.; Suzuki, T.; Momiyama, N.; Honda, K; Hoshino, Y. J. Org.
Chem. 2022, 87, 3319.
2) Ando, H.; Takamura, H.; Kadota, I.; Tanaka, K. Chem. Commun. 2024, 60, 4765.

© The Chemical Society of Japan - [F12302-4pm-13 -



[F]I2302-4pm-14 BAlL2a B105ESE4 (2025)

C-HRR{LZBETAHTIA—LZRHELS
RIEMIET X TIVIERIEG

(P LB« ] (LOREERERT - [ LLoRBE B AR°) OB ATEIR - AR « &t
G - P2
Chemo-selective C-H bromination mediated esterification of alcohols (!School of Science,
Okayama University. *Research Institute for Interdisciplinary Science. *Graduate School of Natural
Science and Technology, Okayama University.) O Atsuya Miyamoto,' Kenta Tanaka,” Hiroyoshi
Takamura,? and Isao Kadota?

Since esters are important chemical structures found in many bioactive substances, the
development of various efficient synthetic methods has been investigated. Conventional
esterification reactions involve the use of condensing agents for carboxylic acids and alcohols, and
carboxylic acids must be derived from the corresponding alcohols by two-step oxidation . Our
laboratory has so far succeeded in various synthetic reactions utilizing visible light 2. More recently,
we have succeeded in synthesizing esters under light irradiation using readily available aldehydes
as substrates. Against this background, the objective of this study was to develop oxidative
photoesterification reactions from alcohols using C-H bromination as a key step.

Keywords: C-H bromination, esterification of alcohols; Visible light
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1) Shiina, I.; Kubota, M.; Ibuka, R. Tetrahedron Lett. 2002, 43, 7535.

2) a) Ando, H.; Kodaki, S.; Takamura, H.; Kadota, 1.; Tanaka, K. Org. Biomol. Chem. 2024,
DOI: 10.1039/d40b01237b. b) Ando, H.; Takamura, H.; Kadota, I.; Tanaka, K. Chem.
Commun. 2024, 60, 4765., ¢) Nohara, S.; Iwai, S.; Yamaguchi, N.; Asada, Y.; Kamiyama,
Y.; Tanaka, Y.; Tanaka, K.; Hoshino, Y. Synlett 2023, 34, 2525.
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Synthesis of Decomposable Polymers by Polymerization of Bifunctional Phenylpropanoid
Monomers with Phosphonate Moieties (' Department of Chemistry and Life Science, Yokohama
National University, 2JST PRESTO) ORyo Nagaya,' Tatsuya Seko,' Naoki Shida,'* Mahito
Atobe!

Phenylpropanoids are promising sustainable polymer feedstocks due to their availability and
low cost. However, conventional polymerization methods have focused on polystyrene-like
polymers, limiting structural diversity and degradability. This study aimed to synthesize novel,
degradable polymers with unique structures by selectively employing [2+2] cycloaddition and
metathesis reactions based on monomer structure.

21 monomers were synthesized by coupling two phenylpropanoid units with phosphonates.
Monomers with a carbonyl group adjacent to the olefin were polymerized using an Ir-based
photocatalyst under blue light, achieving yields of 59% to 92%. For monomers with a methyl
group, polymerization was carried out using the second-generation Grubbs catalyst in 1,2,4-
trichlorobenzene at 60 °C under reduced pressure, yielding 21% to 99%. Additionally, the
polymers exhibited favorable degradation under basic conditions, highlighting their potential
for sustainable applications. Details on polymer structures and polymerization conditions will
be discussed in the presentation.

Keywords: Phenylpropanoids, Cycloaddition Polymerization, ADMET Polymerization, Biomass

Bifunctional Monomer
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1) K. Sato Polym. J. 2015, 47, 527-536.
2) M. Imada, Y. Takenaka, H. Hatanaka, T. Tsuge, H. Abe, Commun. Chem. 2019, 2, 109.
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(\Department of Chemistry and Life Science, Yokohama National University, >’JST PRESTO) O
Kai Yamamoto,' Ryo Nagaya,' Naoki Shida,'” Mahito Atobe'

Lignin, the second most abundant biomass resource after cellulose, is a promising renewable
source of aromatic compounds, offering an alternative to petroleum-derived chemicals. Since
B-O-4 aryl ether bonds constitute the majority of ether linkages in lignin," selective cleavage
of these bonds is crucial for effective lignin depolymerization. This study aimed to achieve
selective B-O-4 bond cleavage in a lignin model compound (1a) using a formal Borrowing
Hydrogen approach involving sequential electrolytic oxidation and reduction. Optimized
electrochemical oxidation of 1a in a mixed solvent of acetonitrile and water, with 4-acetamido-
TEMPO as a mediator, provided the ketone intermediate (1b) in high yield. Subsequent direct
electrolysis of 1b under nitrogen produced the desired cleavage products 1c and 1d. In a
continuous two-step process, oxidation followed by reduction without post-treatment also
resulted in efficient -O-4 cleavage, enabling borrowing hydrogen-type reactivity.

Keywords : Organic Electrosynthesis; Biomass, Lignin
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1) T. Vangeel, W. Schutyser, T. Renders, B. F. Sels, Top. Cur. Chem. 2018, 376, 30.
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