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Properties of Oxidatively Degradable Poly(butyl acrylate) Prepared by the Introduction of
Diacylhydrazine into the Main Chain (Graduate School of Science, Kanagawa University)
OKouhei Kajiwara, Nobuhiro Kihara

In order to synthesize oxidatively degradable poly(butyl acrylate), copolymerization of butyl
acrylate BA and DAH, a bifunctional monomer with diacylhydrazine structure, an oxidatively
degradable functional group, was investigated in the presence of chain transfer agents. When
DDT or DPDSe was used as chain transfer agent, soluble poly(butyl acrylate) P(BA-DAH)
was obtained. P(BA-DAH) exhibited adhesive property, and its adhesive strength was
superior to that of poly(butyl acrylate). Molecular weight of P(BA-DAH) decreased when
treated with sodium hypochlorite solution in the presence of TBAB, and the adhesive strength
decreased accordingly.

Keywords: vinyl polymer, chain transfer, oxidative degradation, diacylhydrazine, adhesive
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Scheme 1. Synthesis of Oxidatively Degradable vinyl polymer and Oxidative Degradation
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Multi-fused cyclopolymerization of divinyl monomers in one-dimensional nanochannel
('The Univ. of Tokyo) OYoichi Hara,' Yuki Kametani,' Takashi Uemura'

In this work, we propose a new polymer structure termed "multi-fused cyclopolymer".
This polymer consists of multiple cyclic side chains overlapping to form a single main chain,
as illustrated in the following figure. This topology is expected to impart intriguing properties
because the side chains surround the main chain and restrict its rotation. To construct this
structure, multi-fused cyclopolymerization is required to form a ring of side chains, while
incorporating other monomers into the ring. In other words, this process needs to satisfy two
conditions: intramolecular cyclization and intermolecular multiplexing. However, achieving
this using conventional polymerization techniques is difficult. To address this, we focused on
the one-dimensional pores of a metal-organic framework (MOF) as a confined reaction field.
A divinyl monomer, hexaethylene glycol diacrylate, was polymerized within a nanochannel of
a MOF. The resulting polymer was soluble in common solvents, and unreacted acrylate was
not detected. Considering the size of the pore and the monomer, the targeted multi-fused
cyclopolymer was possibly formed.

Keywords : radical polymerization; metal-organic frameworks, crosslink, divinyl monomer;

topology
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Synthesis of bundled copolymers with parallelly tied chains (‘The Univ. of Tokyo) OYuta
Kawasaki,' Yuki Kametani,' Takashi Uemura'

The classification of copolymers synthesized from two or more monomers is limited to only
four types: random, sequence-controlled, block, and graft copolymers. In this study, we
successfully synthesized bundled copolymers as a new class of copolymer consisting of
different polymer chains connected in parallel. This entirely distinct structure from
conventional ones was achieved by using the one-dimensional pores of a metal-organic
framework (MOF) as a polymerization field. As shown in the figure, polydimethylsiloxane
(PDMS) with methacrylate pendants was introduced into the one-dimensional pore of the MOF,
followed by radical polymerization. The polymerization yielded a bundled copolymer via the
formation of a vinyl polymer alongside the extended PDMS chain within the pore axis. Methyl
methacrylate and styrene were used as vinyl monomers. In NMR measurements of both
products, negative NOE was observed between the protons of PDMS and vinyl polymers,
indicating that the two polymer chains are in close spatial proximity.

Keywords : Radical Polymerization, Metal-organic Framework, Vinyl Polymer,
Polydimethylsiloxane, Crosslink

2FELL LOE ) ~— b AWM INDLEAKROSEIL. 7o ¥ L, BEAIHIE, 7
ay 7 7T 7  NOAREIZROLNTWD, AR T, kO ILEAR L TR
ROHMEETH D, BEE S FHPATICHES SRR EESRE AR LTz, Ko X
N, MEHO—FIAZ 7V L= EZFT LRI U AF Lk (PDMS) & £
=L ) v — L L BB AESER (MOF) O— R THIfLICEAL, 7V VES
AT o7, FFLICI » THIEE &7z PDMS SHOBRIZ B =R Y ~—8HA Ak
52T, RIREEAUNSE LN, BT/ v —L LTCEIAFAAZ 7Y L— |
RAF LU EAWD Z ERTE D, AR O NMR JIE TV ogA S PDMS 4
DKFEE =R v —#HOKFEDOMITA D NOE RN BUHI 7z, Z OFERIEM
PN ZERANCITE L TV D Z B R LTV D,

Vinyl Monomers (VM) Bundled Copolymers
e 0" S0 0”0 oS0 ~#
g ! o0 ( g @
[ S\I © <S\‘ O)" m | |
MMA Styrene -0 {si-o)—- si-0 {si-o)—-
POMS-MA PDMS-bundle-PMMA PDMS-bundle-PS

—s4 |

\ [ 00 ‘o () 00 !o‘o;o‘ - 5 @

Polymerization
MOF > (VM and PDMS-MA) in MOF MOF > Bundled Copolymers

© The Chemical Society of Japan - [F12404-2am-03 -



[F]2404-2am-04 BALES B1055FE2 (2025)

&‘ > JAILTSHILDAREZIE RAFT EARIGBIE~NEZ 220D

RETEDERKR

CREB TAR ML) O=% il - W& KA - 5/ 2K - &3 B

Study on possibility of effect for benzoyl radical on reaction process of photo-RAFT
polymerization (Faculty of Molecular chemistry and Engineering, Kyoto Institute of
Technology) O Yusuke Miyake, Kaho Tanabe, Takahiro Iwami, Kenji Kanaori

Thermal initiators are used in many radical polymerization reactions, but the use of photo-
initiators is recommended for reversible addition-fragmentation chain transfer (RAFT)
polymerization from the viewpoints of realizing short-term polymerization and expanding
polymer design through temperature controllability.) In this study, we focused on benzyl
radicals, which are generated as a pair of highly reactive radical species in many typically used
photo-initiators. Using electron spin resonance (ESR) spectroscopy, we attempted to determine
structure and evaluate the reactivity of radical species generated by benzoyl radicals and RAFT
agents, and discussed their possible effects on RAFT polymerization. The possibility that
RAFT agents have an effect on RAFT polymerization was suggested because RAFT agents
exhibit higher elimination properties than monomers for benzoyl radicals.

Keywords : Photo-initiator; Benzoyl radical; RAFT agent; ESR spectroscopy, Radical reaction
mechanism
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1) J. Tan, J. He, X. Li, Q. Xu, C. Huang, D. Liu, L. Zhang, Polym. Chem. 2017, 8, 6853.
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Controlled UV-cured Coatings Based on Boronic Acid-Containing Photo-active
Polymeric Dormant and their Mechanical Properties (Dept of Applied Chem., Waseda
Univ.)

(ONaoki Uchida, Shuhei Abe, Kenichi Oyaizu, Takeo Suga

RAFT polymerization was employed to obtain boronic acid-containing photo-active polymeric
dormants, which were utilized in a controlled UV curing process. The obtained coating shows
microphase-separated structures of several tens of nm scale. The mechanical properties are
evaluated by controlling the boronic acid ratio and the domain size.

Keywords : RAFT Polymerization, Photo Curing; Polymeric Dormant; Microphase-

separation,; Adhesion
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Figure Controlled Photo-Cured coatings with co-continuous micro-phase
separation.
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Photo-active Poly(methacrylic acid) Dormant with C-Br endgroup: Synthesis and Utilization
to precision UV curing (Dept of Applied Chem., Waseda Univ.)

OKeita Kikuchi, Nana Suzuki, Kenichi Oyaizu, Takeo Suga

Poly(methacrylic acid)-based domant with C-Br endgroup was synthesized via ATRP,
followed by hydrolyzing pendant ester. The obtained polymer was applied to precision UV
curing to yield a nanostructured coating with bicontinuous morphology.

Keywords : Controlled Radical Polymerization, UV-curing, Atom-Transfer Controlled
Radical Polymerization; Microphase Separation
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Depolymerization of Poly(isopropenylboronic acid ester) Prepared by RAFT Polymerization
(‘Kyoto University, *Graduate School of Engineering, Kyoto University) OSatoshi Akabane,'
Tomoaki Kanazawa,” Tsuyoshi Nishikawa,” Makoto Ouchi’

Monomer regeneration via depolymerization of polymer is receiving much attention for the
sustainability of polymer materials, and in particular, vinylidene-type monomers such as methacrylates
show relatively high depolymerization ability. A recent notable study is unzipping depolymerization of
polymethacrylates triggered by terminal activation based on the controlled radical polymerization.” Our
group has revealed radical polymerization ability of isopropenylboronic acid pinacol ester (IPBpin),
which has a-methyl group and boron pendant attaching to the carbon-carbon double bond.? In this work,
we investigated the depolymerization of poly(IPBpin) synthesized via RAFT radical polymerization and
compared the depolymerization behaviors with poly(methyl methacrylate). The depolymerization
efficiency was higher than that of methacrylate monomer, which is likely due to the steric effect of the
bulky boronate pendant.

(153 word)

Keywords : Boron;, Depolymerization, Radical polymerization;, RAFT polymerization;
Monomer recycling
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IPBpin poly(IPBpin)

1) G. R. Jones, H. S. Wang, K. Parkatzidis, R. Whitfield, N. P. Truong, A. Anastasaki, J. Am.
Chem. Soc., 2023, 145, 9898-9915.
2) T. Nishikawa, M. Ouchi, Angew. Chem., Int. Ed., 2019, 58, 12435,

© The Chemical Society of Japan - [F12404-2am-07 -



[F]2404-2am-08 A& 10555454 (2025)

SUANEEEZRAWLZRBEERNFORIEERICE TH0IKTE/
Y—NDERMERL
ERALTE ) OfBA {71+ &K R« hr /%!

Practical Synthesis of Branch-inducing Monomers for the Radical-mediated Synthesis of
Structurally Controlled Hyperbranched Polymers (‘Institute for Chemical Research, Kyoto
University) OJin Suzuki,' Masatoshi Tosaka,' Shigeru Yamago,'

We have already succeeded in the synthesis of hyperbranched polymers (HBPs) with
controlled structure, not only for molecular weight and dispersity but also branch numbers and
branch density, by the copolymerization of vinyl telluride 1 under organotellurium-mediated
radical polymerization (TERP) (Eq. 1). However, there are still challenges with the synthesis
and the optimization of the physical properties of 1. For example, 1a (R = Me), which was
reported for our first paper, was obtained only in low yield due to a low boiling point.
Furthermore, it could not be used in emulsion polymerization in water. In addition, it is difficult
to experimentally confirm its introduction into the polymer chain. On the other hand, 1b (R =
C,H4Ph) is advantageous to confirm its introduction into the polymer chain using the
characteristic features of the Ph group, but the synthetic yield of 2b was also low due to its high
boiling point. In this study, we synthesized 1 with various R groups to increase its synthetic
efficiency and also investigated the effect of R group in the HBP synthesis.

Keywords: Hyperbranched polymer, Organotellurium-mediated radical polymerization,
Vinyl telluride, Controlled polymerization, Tellurium

Tex ZBEICABT VUL e Z W= F P )VES (TERP) "B W T, B =T
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W, bbb ONCHRE L7z 1a (R =Me) 1ESMEN 72 DT A ARIGR MR & 3
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1 E = CO,Me
a- R = Me, b: R = C,H,Ph
1) Yamago, S. Chem. Rev. 2009, 109, 5051. 2) a) Yamago, S. Polymer J., 2021, 53, 847. [review] b) Lu,
Y. et. al. Nat. Commun. 2017, 8, 1863. ¢) Lu, Y. et. al. Angew. Chem. Int. Ed. 2019, 58, 3952. d) Kojima,
H. et. al. Macromolecules 2022, 55, 7932. e) Tosaka, M. et. al. Angew. Chem. Int. Ed. 2023, 62,
€202305127. f) Jiang, Y. et. al.Angew. Chem. Int. Ed. 2023, 62, €202306916.
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Cationic Ring-Opening Copolymerization of Cellulose-Derived Acetals and 1,3-Dioxolane:
Synthesis and Material Properties (!Faculty of Engineering, *Graduate School of Chemical
Sciences and Engineering, *School of Engineering, *ICReDD List-PF, Hokkaido University)O
Feng Li', Yuto Kakehi?, Takayuki Nagai®, Kenji Tajima', Takuya Yamamoto', Takuya Isono',
Toshifumi Satoh'*

Using cellulose-derived levoglucosenone (LGO) and dihydrolevoglucosenone (Cyrene™),
various bicyclic acetal monomers were synthesized through straightforward organic reactions.
Subsequently, cationic ring-opening copolymerization of the resulting bicyclic acetal
monomers with the monocyclic acetal 1,3-dioxolane was carried out. By adjusting the
comonomer ratio, the resulting copolymers exhibited significantly different material properties.
Under acidic conditions, these copolymers could be depolymerized back to their original
monomers, demonstrating their potential as versatile and chemically recyclable polymer
materials.

Keywords : cellulose-derived compounds, acetals, copolymerization, material properties,
recycle

la—2A5RYTHhH LRI Lat ) (LGO) BLOYE ReLb R vat
v (Cyrene™) MOHFEINTT X —NEHNY 13-UFF YT EDhT A4 M
RILESZMEL LT, TORIZRT LI, BonEEERIL, £/ ~v— Okt
WXk TR DY E /R LTz, iz, BRI T CHEAEZIToTBR, LEAKIZ
JTED _DOF ) v —IIHEIND T ERHER ST, I IV YA T VAR SRR
R ~—kEE L COISHR#/REN D,

= 9 g o
4 oo AR -HEES ,
E & EnER ORI 1 2 A B 48
DXL £ SREIRAT B 4 Bkt .
1,6- Qﬁ(ﬂsﬁf%ﬁi Cyrene’ LGO

g % o ﬁ cofono)

z S /\Q ® "

) iti"f* E3 >

r 1 & -

’éo\/\o/% = = ‘ m

ﬁ:ﬂ?

wJI—
1,6-Z M GA

PDXL

G. W. Coates et al.
Science 2021,
373,783

(HEREH ) - L »
BBl *QX&IEH&& *ﬁiﬁﬁi RiF GERME) ELRVER

0. o}
@ F Li, T. Satoh et al.

poly(6,8-DBO) ACS Macro Lett.
2024,13,252
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Precise Synthesis of Novel Regioregular Poly[3-(alkylselanyl)thiophene] Derivatives Suited
for Thermoelectric Conversion Materials ('Graduate School of Organic Materials Science,
Yamagata University, *RIKEN Center for Sustainable Resource Science, 3Department of
Materials Science and Engineering, National Taiwan University) O Tatsuma Fujita,! Shin
Inagaki,”? Ming-Chou Chen,’> Chen-Liang Liu,’ Tomoya Higashihara®

Organic thermoelectric (TE) conversion devices have paid much attention due to not only
their environmental friendliness that directly converts thermal energy into electrical energy but
also suitability for printed electronics. We have previously reported the synthesis of
regioregular poly(3-(2-hexyldecylthio)thiophene) (P3HDTT) for dispersing single-walled
carbon nanotubes (SWCNTs)V. The resulting composites are solution-processed for use as p-
type thin film thermoelectric devices, yielding the highest power factor (PF) of 307.7 pyW m™!
K2 We report herein the precise synthesis of novel regioregular poly(3-
(alkylselanyl)thiophene) derivatives for the first time as suitable CPs, expecting the improved
TE characteristics by hybridizing with CNTs through n-n and Se-rn interactions which would
be stronger than n-m and S-w interactions of P3HDTT.

Keywords : thermoelectric conversion; precise synthesis; m-conjugated polymer, side chain
engineering; flexible electronics
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1) Lin, P.-S.; Inagaki, S.; Liu, J.-H.; Chen, M.-C.; Higashihara. T.; Liu, C.-L. Chem. Eng. J. 2023, 458,
141366.
2) Tamba, S.; Tanaka, S.; Okubo, Y.; Meguro, H.; Okamoto, S.; Mori, A. Chem. Lett. 2011, 40, 398.

© The Chemical Society of Japan - [F12404-2am-10 -



[F12404-2am-11 BA{bE4 B1055SE2 (2025)

AREVARBIZEDRREHER ) I —~DEIEDFEEDEA

(FR)IIRE) OZFE B - AR (Hs

Introduction of Oxidative Degradability to the Polymer Beaning Carbon Main Chain by Olefin
Metathesis Reaction (Graduate School of Sience, Kanagawa University) OHodaka Saito,
Nobuhiro Kihara

Diacylhydrazine is inert to acid and alkali, although it rapidly degrades to carboxylic acid and
nitrogen gas by an oxidant such as sodium hypochlorite. Therefore, polycondensation or
polyaddition polymers beaning diacylhydrazine in the main chain exhibit oxidative
degradability. On the other hand, since the most of currently used polymers, e.g., vinyl polymer,
has only C-C bond in the main chain, it is impossible to incorporate diacylhydrazine moiety
directly into the main chain of these polymers to make them oxidatively degradable. In this
study, we investigated the introduction of diacylhydrazine into polymers with C=C double
bonds in the main chain using olefin metathesis reaction to make them oxidatively degradable.
High molecular weight poly(diacylhydrazine) with C=C double bonds in the main chain was
synthesized. Olefin metathesis reaction with low molecular weight internal olefins occurred
when Grubbs 2nd-generation catalyst was used at 60 °C. We are currently investigating olefin

metathesis reactions with polymers obtained by ROMP of norbornene derivatives.
Keywords : oxidative degradation, diacylhydrazine, olefin metathesis reaction, vinyl polymer;

polyolefin
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Coordination Polymerization of Borylacetylene: Effect of Boron-Protective Groups on the
Polymerization Ability and Transformation of Boron Pendants ('Graduate School of
Engineering, Kyoto University) OSota Ueyama,' Tsuyoshi Nishikawa,' Makoto Ouchi'

Polyacetylenes show intriguing properties such as electric conductivity, selective gas
permeability, and chiral recognition by helix induction due to the conjugated backbone and the
rigid C(sp?)-C(sp®) backbone. An introduction of various elements on polyacetylene main chain
would lead to diverse functional materials. We have recently achieved radical polymerization
of alkenyl boronates and post-polymerization replacement of the boron pendant into functional
groups to synthesize polymers inaccessible via conventional polymerizations. In this work, we
performed coordination polymerization of boryl acetylene, and post-polymerization
replacement to study polyacetylene properties based on boron pendant. When pinacol was used
as a protecting group for boryl acetylene, cyclotrimerization took place polymer was little
obtained. On the other hand, the use of bulky diaminonaphthalene enabled inhibition of the
side reaction leading to efficient polymerization. Modification of nitrogens in
diaminonaphthalene with methyl group resulted in slower polymerization, suggesting the
importance of steric effect. Post-polymerization transformation of boron-containing
polyacetylene with phenylacetylene will be also reported.

Keywords : Boron; Polyacetylene; Coordination polymerization; Monomer design; Suzuki-
Miyaura Coupling
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1) T. Nishikawa, M. Ouchi, Angew. Chem. Int. Ed. 2019, 58, 12435.
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Bifunctional Al Porphyrin Catalyzed Terpolymerization of Epoxide, Oxetane, and CO>
(Graduate School of Environmental, Life, Natural Science and Technology, Okayama
University) Chihiro Maeda, OKaito Niki, Kazuto Takaishi, Tadashi Ema

Recently, a variety of terpolymers have been synthesized from CO», epoxides, and other
monomers to control the physical properties of polycarbonates. In this study, we synthesized
terpolymers consisting of poly(cyclohexene carbonate) (PCHC) and poly(trimethylene
carbonate) (PTMC) via the terpolymerization of CO», cyclohexene oxide (CHO), and oxetane
using bifunctional Al porphyrin catalysts and investigated their properties. Terpolymers
showed high CO; contents of 31-42% (w/w), and DSC measurements revealed that the glass-
transition temperatures could be controlled between 126 °C (for PCHC) and 21 °C (for
PTMC). Degradation of the terpolymes was also investigated, and the selective degradation of
the PTMC units was achieved by using an appropriate enzyme.

Keywords : Bifunctional Al porphyrin catalyst, Carbon dioxide, Terpolymerization,
Polycarbonate
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(1) Deng, J.; Ratanasak, M.; Sako, Y.; Tokuda, H.; Maeda, C.; Hasegawa, J.; Nozaki, K.; Ema, T. Chem.
Sci. 2020, 11, 5669.

(2) Maeda, C.; Inoue, H.; Ichiki, A.; Okihara, T.; Ema, T. ACS Catal. 2022, 12, 13042.

(3) Maeda, C.; Kawabata, K.; Niki, K.; Sako, Y.; Okihara, T.; Ema, T. Polym. Chem. 2023, 14, 4338.
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Synthesis of Polymers Bearing Saddle-Shaped Eight-Membered Azaheterocycles in the Main
Chain via Cyclopolymerization of 1,2-Bis(isocyanomethyl)benzenes (Graduate School of
Engineering, Kyoto University) (OKazuki Tachino, Yukako Yoshinaga, Michinori Suginome

Successive insertion of isocyano groups into carbon—metal bonds has been utilized for
polymerization to give polyisocyanide. The reaction has been extended to cyclopolymerization
of diisocyanides even though the synthesis of poly(quinoxaline-2,3-diyl)s from o-
diisocyanobenzenes has been known as a sole example for diisocyanide cyclopolymerization,
in which formation of the aromatic ring has been believed to be the critical driving force.
Recently we found 2,2'-diisocyano-substituted 1,1'-binaphthalenes polymerize via successive
eight-membered ring formation, which allows for more versatile design of cyclopolymerization
without relying on aromatization. In this presentation, we report the intermolecular eight-
membered ring formation of 1,2-bis(isocyanomethyl)benzenes which is considered difficult to
cyclize due to its flexibility. In addition, the resulting eight-membered rings potentially exhibit
dynamic chirality, as evidenced by the analysis of the monomeric model compounds.
Keywords : Cyclopolymerization, Heterocycle, Eight-Membered Ring, Polyisocyanide, Nickel
Catalyst
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1) a) Y. Ito, E. Thara, M. Hirai, H. Ohsaki, A. Ohnishi, M. Murakami, J. Chem. Soc., Chem. Commun.
1990, 403. b) M. Suginome, T. Yamamoto, Y. Nagata, J. Synth. Org. Chem. Jpn. 2015, 73, 1141.

2) Y. Yoshinaga, R. Nishimaru, M. Suginome, Chem. Lett. 2025, Just Accepted.
Doi:10.1093/chemle/upaf002.
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Development of surprisingly alkaline-tolerant tetra-arylphosphonium (TAP) salts containing
electron-donating groups and their applications to anion exchange membrane materials (’
School of Materials and Chemical Technology, Institute of Science Tokyo) O Tetsuaki
Hashimoto, ! Yoshikazu Toyama, ' Ryoyu Hifumi,! Ikuyoshi Tomita'

To develop highly robust anion exchange membranes (AEMs), we have recently reported
the synthesis of tetra-arylphosphoniums (TAPs) with sterically demanding substituents as the
cationic functional groups and their excellent alkaline resistance properties. In this study, we
describe the results of the synthesis and surprisingly high alkaline-tolerance of TAPs having
electron-donating dimethylamino groups. The synthesis and applications of polymers having
the corresponding units will also be described.

Keywords : tetra-arylphosphonium salts; arynes, electron-donating substituents; alkaline
resistance, anion-exchange membrane materials
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D R. Hifumi, Y. Toyama, K. Ikeda, T. Hashimoto, T. Imai, S. Inagi, and 1. Tomita, ChemSusChem 2024,
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