tyrar AXR{EFER £105F5FF R (2025)

| 7HFIvo 70954 [AEE] |18.B89F :  OBARE |

B 202543827 H(A) 15:55 ~ 17:05 IR [F]2404(F 4324 2288 48] 2404)
[[F]2404-2vn] 18. B9F

B © AE BREF. /\AK #E—BR

® BxEE

15:55 ~ 16:05

[[F]2404-2vn-01]

FEELTTOEET U -IIERIEZRAVWSB A ZEBRFA 7 v EEHREHFOEM

O &X' JER ME (1. IWFEKE)

® BKE

16:05 ~ 16:15

[[F12404-2vn-02]

UL EUEEEBE T AMASARIN—DER

OBR Z4F\ B4 B2 MA BEAZ QM EH2 #E s W S—8234 L0 523 (1.
PRAIE, 2. BRABE. 3. [RAICS-OTRI. 4. T EHYT)

L J=Pi

16:15 ~ 16:25

[[F12404-2vn-03]
BFBERZRIIFILBRRI(TIZLVRILT 1 R)DERK

OB ZAERT. N BEY. B B2 M - (1. BAGEET., 2. RAEIRH

® B&3E

16:25 ~ 16:35

[[F]2404-2vn-04]

BEER)STA 72— I)L)ORAIEBSHEIC L 3B - SETRL

Ok ZER', KH 81 B0 BEWA IWBE - (1. BREEET., 2. RAEIHRH)

L J=Pi

16:35 ~ 16:45

[[F12404-2vn-05]
E7SVBREERIDILES S VRIBEDEE

OB &\ BIFF #7 & 8F12 ma @201 BAREL. 2. #ARTY)

® B&3E

16:45 ~ 16:55

[[F12404-2vn-06]

VI7IZILNI-TIEIUVIT IV RINKR Y FEEROKECICE D EGHDEK

O =X & F#! (1. KIRAF)

® Bx3E

16:55 ~ 17:05

[[F]2404-2vn-07]

TrhIEY-FT R/ AMEICEDSAERBRU I —DRFRET L AOY 454

Okl &1, 5/ BN iz -1 BE it (1. RAKEET)

© 2025 NEHEEABRCES



[F]2404-2vn-01 BALES B1055FE2 (2025)

FFEELTTOEET ) - IIELEREGSEZAV:=34-2ERTA
JIVEATHBEE S FDERK

(LRBEARE) OAJI A - HUS FSk

Synthesis of  3,4-Disubstituted  Thiophene-based m-Conjugated Polymers via
Nonstoichiometric Direct Arylation Polycondensation (Graduate School of Organic Materials
Science, Yamagata University) OKenta Yokawa, Tomoya Higashihara

To obtain high-molecular-weight n-conjugated polymers in conventional AA+BB-type
polycondensation in a single-phased solution, stoichiometry control of monomer ratios is
essential. On the other hand, the intramolecular catalyst transfer system enables to synthesize
high-molecular-weight n-conjugated polymers based on Suzuki—Miyaura or Migita—Kosugi—
Stille cross-coupling polycondensations under nonstoichiometric conditions as previously
reported. In this study, we found that direct arylation polycondensation (DArP) between
naphthalene-diimide 1 or  fluorene-based  dibromo-monomers and  3,4-
ethylenedioxythiophene (2) , 3,4-dicyanothiophene, or 3,4-thiophenedicarboximide monomers
efficiently proceeded even under nonstoichiometric conditions. High-molecular-weight -
conjugated polymers with M, > 13,000 were successfully obtained using up to 3-fold excess 1
toward 2.

Keywords : Direct Arylation Polymerization; Nonstoichiometric Polycondensation;
Intramolecular Catalyst Transfer,; n-Conjugated Polymer,; Environmentally Friendly

MR 2 B L R — 7 72 7% =% (D/A) n#£EEDTFOIEE A IR,
EREREMEEE AW a X0y 7 U TRISIZHES W2, AARIE ) ~— L BB A
T/ =LAV W TOERAEMISIZ L > TEME L5, Carothers/Flory ¢
HiED, 20X RBREERICBVWTEHEAEORY ~—2H 572011, £/
v — (AR A B I EE VST D UERD D,

AHFZETIE, /XT VT L (Pd) O FNBEREEAFIHT 52 L1280, FFE
F)V FCTOESET U —LEMEA (DAPP) ICL D 34- BT 47 = G8 no Hik
B TARICRI LIz, EBERIC, 342F Lo PFF 3 F A7 2 0F ) ~—ITx LT
QIEBEOF T XLV REEY T nEE ) v —% V- DAP I LY HiHD
BV 18 (MY = 1,620) £ D HILD 0T KE W Mol (MSEC = 16,700) ZH 5
LR~ = b i,

Excess Pd,(dba); (3 mol%)
AmPhos (6 mol%)
K,CO; (5 equiv.) n
PivOH (1 equiv.) Intramolecular
Solvent (0.1 M) Catalyst Transfer
HH BrBr
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Synthesis of sulfur-containing polymers with urethane bonds (*Faculty of Sci., Osaka Univ, 2
Grad. Sch. of Sci., Osaka Univ, 3ICS-OTRI, Osaka Univ., “JST-PRESTO),* O Ririko
Fujiwara,! Shun Hashimoto,? Naohiro Okamoto,? Masanobu Matsubayashi,> Ryunosuke
Kamioka,? Yuichiro Kobayashi,23* Hiroyasu Yamaguchi??

Sulfur-containing polymers can be synthesized using sulfur (Sg), an inexpensive raw material,
of which 7 million tons are discarded every year, highlighting its potential for resource
recycling. Previously, we have synthesized sulfur-containing polymers through sequential
polymerization, where Sg is ring-opened by a base. However, this method is constrained by the
requirement for strong basic conditions and the limited applicability to bifunctional monomers
that react with S in the linear sulfur chain, thereby restricting the diversity of polymers that
can be synthesized. To overcome this limitation, we developed a novel method involving the
reaction of Sg with bromoethanol to synthesize sulfur-compound 1. Using the sulfur-compound
1, we have achieved the synthesis of sulfur-containing polymers with urethane bonds, which
were previously unattainable using the conventional sequential polymerization approach. The
sulfur-containing polymers with urethane bonds were synthesized via ternary copolymerization
of the sulfur-compound 1, a diol derivative, and a diisocyanate derivative. The successful
synthesis of the sulfur-containing polyurethane was confirmed by the presence of characteristic
peaks of urethane, S-S and C-S bond in the FT-IR and Raman spectra.

Keywords - Sulfur; Sulfur-containing polymer; Polycondensation; Polyurethane
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WORIRARH Y, GRTELRY v —NREIN TV, AFIETIE, Ss L7 rET
B )= VERIGSET, Eaatew 1 28+ 252 L1k, iR FETITE
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Scheme. 1 Synthesis of sulfur-containing polyurethane.
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Figure 1. (a) Raman and (b) IR spectra of sulfur-containing polyurethane.

1) Owen, G. D. T.; MacKnight, W. J.; Tobolsky, A. V. J. Phys. Chem. 1964, 68, 784-786.
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Synthesis of Ethyl-substituted Poly(phenylene sulfide)s with Low Dielectric Loss (Dept. of
Applied Chem., Waseda Univ.) ORintaro Nakajima, Yuto Nakamura, Seigo Watanabe, Kenichi

Oyaizu

Poly(phenylene sulfide) (PPS) and its derivatives are synthesized by the oxidative polymerization
of aromatic disulfides, and their features (e.g. thermal, crystalline, and optical properties) are precisely
tunable depending on their side-chain structures. Here, we report the ethyl-containing PPS, namely
monoethyl- (P1) and diethyl-substituted PPS (P2), enabling low dielectric loss attributed to their lower
polarity and larger molecular volume compared with the prior-art PPS derivatives.

P1 and P2 were yielded with high molecular weight (M, = 2.9x10* in maximum), high solubility,
amorphous properties, and high thermostability (7 > 140 °C). Their dielectric properties, especially
the relationship with side-chain structures, will also be reported.

RU(T7 ==V AT 4 R)(PPS) BLUNZFDFEMRIT, HFEHESANLT 4 R
DIEALESIC LV FDN 5, R, AL L%Aj‘é%?ﬁﬁ@*ﬁk I UL i
PEORE R YE, PR P AR TE 5 D, RS TlX, PPS BEARDIKFHER
Kbz BT, RV Vs & K& 727 \%Mﬁt‘i%ﬁifg 5T F)LiEHE PPS |24 B
L7,

T/ =F)LER PPS (P1) BL O =F V@M PPS (P2) 1%, *Mid 55 EHFME
TCANT 4 ROBALERICE Y &0 FEER (RE T My =29X10% & LTHEDL
Nz, P1 B IO P2 ITFE 4 OWHAREELEIC AIE T, eSO EMNE: (T >
140°C) /R L7z, M HIZPL P2 OFERMELERTHLTETH D,

b ]

P1 (R1 Et, Ry :
P2 (R, : Et, Ry: Et)
Scheme

1) S. Watanabe, T. Takayama, K. Oyaizu, ACS Polym. Au 2022, 2, 458-466.
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Side-chain Design of Aromatic Poly(dithioacetal)s Towards Enhanced Thermal Stability and
High Refractive Index (Dept. of Applied Chem., Waseda Univ.) OHana Matsunaga, Tomoya
Yano, Seigo Watanabe, Kenichi Oyaizu

Poly(dithioacetal)s (PDTAs) show high refractive index attributed to their high sulfur
content, while their thermal properties, particularly glass transition temperature, were low (7,
<100 °C). Here, we synthesized PDTAs having sulfur-containing rigid side chains, particularly
sulfone groups, to enhance their thermal and optical properties. The resulting polymers were
amorphous and showed high thermostability (7, > 120 °C) according to the sulfone content.
These PDTAs were also solution-processable to prepare homogeneous thin films exhibiting
high transparency (%7 > 97) and high refractive indices (np ~ 1.7) in the visible light region.

Keywords : Dithioacetal, Sulfur, High Refractive Index

RY(TTF A7 &5 =) (PDTA) [T ED @ OISR 7% % < GieTo D@ i
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Scheme Synthesis of PDTA

1) S. Watanabe, T. Yano, Z. An, K. Oyaizu, ChemSusChem 2025, 18, €202401609.
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Construction of polycarbosilane network based on bifuran moiety ('Gunma University,
GUCFW) O Ayaka Takasu,' Shunsuke Beppu,' Yuya Tachibana,'? Kenichi kasuya'?

A bifuran moiety, in which the 2-positions of the furan rings are connected directly, can be
constructed from inedible biomass. Incorporating bifuran moieties into polymers endows them
with unique properties due to the high planarity, high rigidity, and extended m-conjugation. We
have reported some polymers containing bifuran moiety and have shown that they have high
thermal and mechanical properties. Additionally, we reported that the polyhydrosilylation
reaction between dihydrosilylbifuran and butadiene afford polycarbosilane. In this study, we
constructed a polycarbosilane network by cross-linking the double bonds of polybutadiene with
dihydrosilylbifuran via hydrosilylation. The thermal and mechanical properties and the
application to adhesion of the polycarbosilane network are also reported.

Keywords : bifuran, hydrosilylation, biobased polymer; polymer network; adhesion
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Dihydrosilylbifuran

(DSBF) Polybutadiene BFNP

1. Y. Tachibana and K Kasuya, Bio-based polymers synthesized from furan derivatives in Bipolymers
Synthesis, Properties, and Emerging Application, Eds., V. Sessini, S. Ghosh, M. E. G. Mosquera, Elseier,
Amsterdam, 2023

2. S. Beppu, Y. Tachibana, and K. Kasuya, ACS Macro Lett. 2023, 12 (4), 536542
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Synthesis of oligomers based on hydroxylation of diphenyl ether and diphenyl sulfone
derivatives. (‘Graduate School of Engineering, Osaka University,) O Ryosuke Tanaka',
Hideki Sugimoto'

Phenol-containing polymers are used in a wide variety of fields such as adhesives, electronic
materials, and resins. Although phenol and its derivatives are the main starting materials for
the synthesis of these polymers, there have been limited studies on the hydroxylation and
polymerization of monomers without phenolic skeletons into phenol-containing polymers. We
have found that phenolic polymers can be obtained from benzene in a single step using osmium
tetroxide (OsQOs) as a catalyst and hydrogen peroxide (H>O) as an oxidant. In this study, phenyl
ether and diphenyl sulfone were used as substrates and their hydroxylation-based oligomers
were synthesized. (Scheme 1) The structures of the obtained oligomers were analyzed by FT-
IR, NMR spectroscopies, and GPC, and the results show that the former is an oligomer with
M, = 6700 and M,, = 10500, and the latter is an oligomer with M,= 7000 and M,, = 11000. It is
suggested that they are phenolic polymers in which both of aromatic hydroxylation and C-C
coupling between aromatic rings proceeded. This is the first report of simultaneous aromatic
hydroxylation and polymerization in a reaction using cross-linked aromatic compounds as
substrates.

Keywords : Hydroxylation, Oxidation, Oligomer modification
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Molecular Design and Rheological Properties of Reversible Crossllnklng Polymers based on
Anthracene-Naphthoquinone Adducts (Dept. of Applied Chem., Waseda Univ.) OHayato
Shibazaki, Ryunosuke Tanaami, Kenichi Oyaizu, Takeo Suga

Anthracene-naphthoquinone Diels-Alder adduct is utilized as a reversible crosslinker of
acrylate polymers. The molecular weights of the polymer, ratio of crosslinker, spacer lengths,
and substituent effects related to the adduct were correlated with their rheological behavior.
The repeated cyclic behavior of reversible crosslinking was also evaluated.
Keywords : Diels-Alder reaction, crosslinking,; de-crosslinking, remolding

AT ) AR BE A A D Diels-Alder(DA) TN 2381 « ZE4E ST KL AR IA AU T2 7R
UV~—Ii%, VA 7 ViR EE M ZR~T, T T -F 7 % DA
DI S ﬁ%u_%ALtT)7~i(ﬁ%%ﬁ77/vv4\bDAHm%kw
AO)EIRIKGK 170°C) TREZRB RO AT T 2%, 2BEm 0 FO~T V7 v A1 7
LD RIS N5,

AWGETIE, ~ 7 U T U YA 7T To SV 70K U ~ — OBV RS O A
fbx=HE L, T I\7t/a7ﬁiki0\ SERIYEN R DT F TR BN Y
~—& BNQ ZREHIDIRGTRIR % % v A M LT, SSEDNHARMEICE 2 5 55
(Z2WNT, Vﬁﬂ/—Mm# wind D, £lo. TV N T UBHO A —H— % il
XL BNQ ZEMEA & D SOtEds K OZRKES FE O ZB (AT R IG R B DL DWW T H
bbbt THRET S,

1 '
,/f\oﬁ_é oO‘CD-oo ‘ © k\og o n

001} o
s

G', G" (MPa)
(0,) ainesadwial

Ry = o
XY ]
\(O\QA 0.001 P S SR
10 0 1000 2000 3000 4000 5000 6000 7000
Time (s)
Scheme Figure Rheological behaviors

of mixed film of anthracene
substituted polymer and BNQ.
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