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Synthesis and Application of Oxidatively Degradable Polyesters Based on Oxidation of
Sulfides (\Kanagawa University) OMio Mochizuki,! Nobuhiro Kihara,!

2-Thioethyl ester can be used as an oxidatively degradable functional group because of its
rapid B-elimination even under mild basic conditions after oxidation to sulfone.! In this study,
the synthesis and oxidative degradation of various polyesters 3 prepared from 2,2’-
thiodiethanol 1 as a diol component were investigated. Polycondensation of 1 and 2 yielded
high molecular weight of polyester 3 in high yield. Sulfide polymer 3 was oxidized with
mCPBA in chloroform to obtain 4 with sulfone structure. Polyester 4 underwent rapid
degradation by the treatment with sodium carbonate solution via B-elimination. Further,
treatment of 3 with hydrogen peroxide as an oxidant, sodium tungstate as a catalyst, and
sodium carbonate as a base in methanol resulted in direct oxidative degradation, and 3
dissolved in methanol in 3 hours. Thermogravimetric analysis of 3 and 4 showed that they
are thermally stable, and that 3 is not oxidized to 4 simply by heating in air.
Keywords : oxidative degradation, 2-thioethyl ester, sulfone, sulfide, sodium carborate
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1) (a) P. M. Hardy, H. N. Rydon, R. C. Thompson, Tetrahedron Lett. 1968 9, 2525. (b) S. Inoue , K.
Okada, H. Tanino, K. Hashizume, H. Kakoi, Tetrahedron Lett. 1994, 50, 2729.
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Oxidation-Triggered Self-Degradation of Polyurethane (Graduate School of Science,
Kanagawa University) OTsukushi Shibuya, Nobuhiro, Kihara

Since acylsemicarbazide is rapidly decomposed by the oxidation with sodium hypochlorite
solution into amine, it can be used as an oxidatively removable protective group for amine.
Polyurethane 1 where terminal amine is protected by an acylsemicarbazide is expected to
undergo zipper-like degradation triggered by the oxidation of terminal acylsemicarbazide
moiety. Thus, monomer precursor 2 and oxidatively degradable terminus 3 were synthesized.
Deprotection of the Boc group of 2 followed by the self-polycondensation in the presence of 3
gave polyurethane 1. Oxidative degradation of the acylsemicarbazide moiety of 1 gave 4,
which underwent self-degradation.

Keywords : oxidative degradation; acylsemicarbazide,; self-degradable polyurethane;
protection of amine
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Synthesis of Poly[(quinoline N-oxide)-2,3-diylmethylene] and Acylation of Methylene

Groups in the Main Chain ('Graduate School of Science, Osaka University) O Kota
Kawasaki,! Naoya Kanbayashi,' Taka-aki Okamura,' Kiyotaka Onitsuka'

Polymer backbone significantly influences the properties of the material, and there is a great
demand for the creation of polymer materials with new backbones. In particular, post
polymerization by backbone transformation of polymers is attracting considerable attention as
it enables the synthesis of polymer backbones that cannot be achieved by conventional methods.
Previously, we developed a living cyclopolymerization to synthesize poly(quinoline-2,3-
diylmethylene) (PQM), incorporating quinoline units in the main chain. In this study, we
oxidized the quinoline rings in PQM to produce poly[(quinoline N-oxide)-2,3-diylmethylene]
(PQOM), as a precursor for backbone transformations. PQOM then reacted with acid chlorides
(RCOCI) in the presence of a base, and 'H NMR spectrum confirmed the successful
introduction of acyl groups into the methylene units in the main chain.

Keywords : Backbone Transformation; Quinoline N-oxide; Living Polymerization
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1) N. Kanbayashi, T. Okamura, K. Onitsuka, J. Am. Chem. Soc. 2019, 141,15307-15317.
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Elucidation of the Scope and Limitation of Ortho-Nitrobenzyl (oNB) Group as a
Photodegradable Unit ('Institute for Chemical Research, Kyoto University) OJIADE WU,
Masatoshi Tosaka', Shigeru Yamago'

The ortho-nitrobenzyl (oNB) ester 1a is one of the most popular photodegradable units in
degradable polymers under UV irradiation. Despite the widespread use of this group, the
degradation efficiency and the fate of the degraded oNB group have not been fully clarified.
The previous study mentioned that the limited efficiency of 1 was due to the inhibition of light
penetration by azobenzene 3, which derived from the primary degradation adduct, ortho-
nitroso aldehyde 2.' In addition, rigorous characterization and quantification of 3 were not
carried out. In this study, we explored the scope and limitation of the oNB group as a photo-
degradable unit by quantitatively analyzing the stability and reactivity of isolated 2 formed
from 1b. We found that the decomposition of 2 follows first-order kinetics under both thermal
and photo-irradiation conditions and gave oligomer 4 as the major product instead of 3.
Furthermore, dienes are an excellent trapping agent for 2 and afford adduct 5 in high yields.

Keywords : Photodegradable polymer, Ortho-nitrobenzyl group, Nitroso aldehyde; Diels-Alder
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Scheme 1. Reactivity of oNB derivative 1 and o-nitorosobenzaldehyde 2

[1] Schofield, P. et. al. Chem. Commun. 1966, 822.

© The Chemical Society of Japan - [F12404-1vn-04 -



[F12404-1vn-05 BA{L24 B10555E2 (2025)

DAILT 4 FMEEEREE D FDER EIRE S A2

(FERPEEEL ! - ﬁﬁﬁ? %) O/J\D g R VIV RIRE el 7 N v/ P (O
JoJE R 8RR SR - MG REEF M fRE— 12

Synthesis of disulfide-bond- contalmng polymers and evaluation of their environmental
degradability. (‘Gunma University, *GUCFW) O Airi Koguchi,' Toyokazu Tsutsuba,' Yuta
Sawanaka,' Moe Shimizu,' Junko Torii, ' Miwa Suzuki, > Yuya Tachibana, 2 Ken-ichi Kasuyal’2

Biodegradable polymer in marine have attracted much attention since marine plastic pollution
is a serious problem in our society. We previously developed the oxidation-reduction-potential
(ORP) responsive biodegradable polymer, disulfide bond incorporated polyester, for
environmental-stimuli responsive biodegradation switching. The biodegradation of polyester
connected with disulfide bonds is initiated by the reductive cleavage of these bonds in a low
ORP environment. In this study, we synthesized polyester connected with disulfide bonds and
measured their physical properties. We evaluated the reductive cleavage of polyester using
dithiothreitol and hydrogen sulfide. PBDTG was synthesized by the polycondensation from
1,4-butandiol and DTG monomer. PBDTG dissociated in the presence of the reduction reagent,
suggesting that PBDTG could be degraded in low-ORP condition. Furthermore, the reductives
were biodegraded in seawater investigated by the biochemical oxygen demand (BOD)
biodegradation testing.

Keywords : Biodegradation polymer; Reductive cleavage,; Disulfide bonds; Polyester
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1. ACS Appl. Polym. Mater. 2023, 5,2964. 2. Polym. Degrad. Stab., 2017, 137, 67.
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Development of polymer degradation reactions via cleavage of carbon-nitrile bonds
(Yamaguchi University) Olbuki Watanabe, Ryo Komatsu, Takuji Kawamoto

We have previously reported a carbon-carbon bond cleavage reaction. This reaction proceeds via
the addition of an NHC boryl radical to a nitrile, followed by carbon-carbon bond cleavage. In this
work, we investigated the degradation of polymers containing nitrile groups to generate carbon
radicals through C-CN bond cleavage. For example, we found that the degradation of acrylonitrile-
styrene (AS) resin occurred when a radical initiator and NHC-borane were applied.

Keywords : radical reaction, NHC borane, Acrylonitrile Styrene (AS) resin
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(1) Garrison, J. B.; Hughes, R. W.; Sumerlin, B. S. ACS Macro Lett. 2022, 11, 441-446.
(2) Kawamoto, T.; Oritani, K.; Kawabata, A.; Morioka, T.; Matsubara, H.; Kamimura, A. J.
Org. Chem. 2020, 85, 6137-6142.
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Synthesis of new bismuth-containing polymers with high refractive index ('Graduate School
of Engineering, Hiroshima University,) OShota Terao,' Yohei Adachi,' Joji Ohshita'

Bismuth-containing polymers are expected to have applications as high refractive index
polymers (HRIPs) due to the high polarizability of bismuth. Additionally, organobismuth
compounds are generally inexpensive and low toxic, and exhibit good solubility in organic
solvents. These features make organobismuth compounds attractive materials for HRIPs. To
the best of our knowledge, a np value of 1.72 has been reported for a polymer based on styryl
bismuth compounds. However, that polymer contained unreacted vinyl groups, resulting in the
yellow coloration. In this study, new polymers incorporating bismuth into the main chain were
newly synthesized using nucleophilic substitution reactions. These polymers were soluble in
THF and halogenated solvents, and exhibited high visible light transmittance. In addition, high
refractive index (np = 1.75) was observed.

Keywords : high refractive index polymer; bismuth

EAY R G0 RY v =T, EAT AR FOEWGRBIZLY | ®SRITHERY ~—
(HRIPs) ~DICHDBWIFRF SN TS, £, BEAY ZMEEMIT— ALl TN
<. BRIRIEA~DORMYE YD BT 572, HRIPs O EHE L TIEF IR TH
Lo BIEME SN TVWDOEASTAGARY v —DOHTIE, AFVILERAT A ZN—X
ETHRY v —NEbEWVEIIERE LT =172 ZHESIN TS, DL, =
HDORY ~—ITRIGD = VERRAFT H720, R U~ =D A E AT 5 M3
WD, € 2 TAMETIE, FEBRREERRICE AW TE R~ 2% BT E ook
HORY) ~—2H-IZE LT, 2 bHDORY ~—i% THF BL O u 47 o R
AETHY, BWAMTDEEIEE RO & LI, BIEN np = 175 IZETHZ L %
MR Uiz, ARETIL., ZNOHORY v—OAEMmT BWORHE, B X OYEFRREIC

DNTHET 5,

Ar
)

X o Ar o Bi

’ < Bi. S - = t:L
S0 Blor S
Nu Nu o o) X)/n
X = SiMe,, S, SO, Ar = Ph, OCl New bismuth-containing polymers

(1) Y. Matsumura, H. Horikoshi, K Furukawa, M. Miyamoto, Y. Nishimura, B. Ochiai, ACS Macro
Letters, 2022, 11, 723-726.
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