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Development of controlled polymerization method for aromatic acrylic monomers
derived from non-edible biomass resources

Takenaka, Yasumasa
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We focus on the development of new high-quality bio-based plastic materials
from non-edible biomass resources. In this study, it was found that some organic acid catalysts
produce the polymerization of various [ -substituted-a ,B -unsaturated carboxylates such as alkyl
cinnamates. Various alkyl cinnamates were successfully polymerized to give the corresponding
polymers in good yields. We show that homopolymers of these compounds with molecular weights (Mw) of

~34,000 g/mol and controlled polymer backbones can be synthesized by the group-transfer
polymerization (GTP) technique using organic acid. These homopolymers are shown to have high heat
resistance comparable to that of engineering plastics. And then, we show the mechanistic and Kinetic
analyses for GTP of (3 -substituted-a ,[3 -unsaturated carboxylates.
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1-trimethylsiloxy-1-methoxy-2-methyl-1-propene (MTS)
1-[bis(trifluoromethanesulfonyl)methyl]-2,3,4,5,6-pentafuluorobenzene (CsFsCHTT;)

M, > 100,000



5 4 0 4

Imada Motosuke Takenaka Yasumasa Tsuge Takeharu Abe Hideki 53

Effect of Disyndiotacticity on the Glass Transition Temperature of Poly(ethyl crotonate)s 2020

Synthesized by Group-Transfer Polymerization Catalyzed by Organic Acids

Macromolecules 7759 7766
DOl

10.1021/acs.macromol .0c01122

Imada Motosuke Takenaka Yasumasa Tsuge Takeharu Abe Hideki 11

Kinetic modeling study of the group-transfer polymerization of alkyl crotonates using a silicon 2020

Lewis acid catalyst

Polymer Chemistry 5981 5991
DOl

10.1039/D0OPY00353K

Takenaka Yasumasa,* Abe Hideki 52

Group-Transfer Polymerization of Various Crotonates Using Organic Acid Catalysts 2019

Macromolecules 4052 4058
DOl

10.1021/acs.macromol .9b00272

Imada Motosuke, Takenaka Yasumasa,* Hatanaka Hidehito, Tsuge Takeharu, Abe Hideki 2

Unique acrylic resins with aromatic side chains by homopolymerization of cinnamic monomers 2019

Communications Chemistry 109

DOl
10.1038/s42004-019-0215-3




Vol. 68, No. 2

2020
JETI 73-76
DOl
14 1
2020
JACI/GSC
2020
8 JACI/GSC

2019




Yasumasa Takenaka, Hideki Abe

Group-Transfer Polymerization of Various Crotonates using Organic Superacid

IUPAC 2019

2019

Yasumasa Takenaka, Hideki Abe

Preparation and Characterization of Bio-based Poly(ethyl Crotonate) from Nom-edible Biomass

The 33rd Polymer Degradation Discussion Group (PDDG)

2019

Motosuke Imada, Yasumasa Takenaka, Hidehito Hatanaka, Takeharu Tsuge, Hideki Abe

Synthesis and structural analysis of unique acrylic resins from cinnamic monomers with high thermal resistanece

The 33rd Polymer Degradation Discussion Group (PDDG)

2019

Yasumasa Takenaka, Hideki Abe

Group-Transfer Polymerization of Various Crotonates Catalyzed by Organic Superacid

The 13th IUPAC International Symposium on lonic Polymerization (1P2019)

2019




124

2019

68

2019

Yasumasa Takenaka, Hideki Abe

Preparation of Bio-based Poly(ethyl Crotonate) by Organic Acid Catalyzed Group-transfer Polymerization

The 7th International Conference on Bio-based Polymer (1CBP2019)

2019

Motosuke Imada, Yasumasa Takenaka, Hidehito Hatanaka, Takeharu Tsuge, Hideki Abe

Structural Analysis and Thermal Property of Unique Acrylic Resin with Aromatic Side Chain from Cinnamate

The 7th International Conference on Bio-based Polymer (1CBP2019)

2019




Yasumasa Takenaka, Hideki Abe

Group-transfer Polymerization of Various Alkyl Crotonates Using Organic Superacid Catalysts

The 16th Pacific Polymer Conference (PPC)

2019

Yasumasa Takenaka

Development of High-Performance and Specific Functional Bioplastic Materials from Biomass Resources

Invited lecture, National Taiwan University

2019
a,pB
2018
0
1
B
2019-200017 2019




https://ww.riken.jp/press/2019/20191017_2/index.html




