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In this research, we investigated the pol¥merization and gelation between
the monomers immobilized in 3D open frameworks and the free mobile monomers that can diffuse and
react with the immobilized monomers. As the most important finding is that they easily react to
form the network structure with the controlled crosslinking points, which provided the anisotropic
deforming materials swelling along one direction. Furthermore, we applied it for preparations of
linear polymers, and found that the degree of polymerization can be controlled by the arrangement of
the immobilized monomers. The probabilistic process between the nearest monomers plays a crucial
role for these unique polymeric materials. It might be new principle for polymerization process in
polymer chemistry. Finally, the shape and size of the resulting polymer gels are ﬁrecisely
controlled due to the preservation of the shapes and sizes of the precursors, which provides the new
fabricating process for polymer gels



- Huisgen

100%

o



@

®

*

®) A-A/B-B
(A-A/B-B

A-A/B-B



1 Furukawa, Yuki; Ishiwata, Takumi; Sugikawa, Kouta; Kokado, Kenta; Sada, Kazuki, Nano- and
Microsized Cubic Gel Particles from Cyclodextrin Metal-Organic Frameworks, Angew. Chem. Int.
Ed. 2012, 51, 10566-10569

2 Ishiwata, Takumi; Furukawa, Y uki; Sugikawa, Kouta; Kokado, Kenta; Sada, Kazuki, Transformation
of Metal-Organic Framework to Polymer Gel by Cross-Linking the Organic Ligands Pre-organized in
Metal-Organic Framework, J. Am. Chem. Soc. 2013, 135, 5427-5432



8 8 1 1

Nagata, Shunjiro; Kokado, Kenta; Sada, Kazuki 22

Metal-Organic framework tethering pH- and thermo-responsive polymer for ON-OFF controlled 2020

release of guest molecules

CrystEngComm 1106-1111
DOl

10.1039/C9CE01731C

Anan, Shizuka; Mochizuki, Yumi; Kokado, Kenta; Sada, Kazuki 58

Step-growth copolymerization between immobilized monomer and mobile monomer in metal-organic 2019

frameworks

Angew. Chem. Int. Ed. 8018-8023
DOl

10.1002/anie.201901308

Shizuka Anan, Kenta Kokado, Kazuki Sada 48

Post-synthetic Modification of Metal-Organic Framework through Urethane Formation 2019

Chem. Lett. 285-287
DOl

10.1246/cl.180955

Sada Kazuki 91

Lipophilic Polyelectrolyte Gels and Crystal Crosslinking, New Methods for Supramolecular 2018

Control of Swelling and Collapsing of Polymer Gels

Bull. Chem. Soc. Jpn. in press

DOl
10.1246/bcsj - 20180096




Mochizuki Yumi, Oka Chihiro, Ishiwata Takumi, Kokado Kenta, Sada Kazuki 4

Crystal Crosslinked Gels for the Deposition of Inorganic Salts with Polyhedral Shapes 2018

Gels 16(1-8)
DOl

10.3390/gels4010016

Kokado Kenta 49

Network polymers derived from the integration of flexible organic polymers and rigid metal- 2017

organic frameworks

Polym. J. 345-353
DOl

10.1038/pj .2016.122

Ishiwata Takumi, Michibata Ayano, Kokado Kenta, Ferlay Sylvie, Hosseini Wais, Sada Kazuki 54

Box-like gel capsule from heterostructure based on a core-shell MOF as template of crystal 2017

crosslinking

Chem. Commun. 1437-1440
DOl

10.1039/c7cc07158b

Kokado Kenta, Ishiwata Takumi, Anan Shizuka, Sada Kazuki 49

Unidirectional compression and expansion of a crosslinked MOF crystal prepared via axis- 2017

dependent crosslinking and ligand exchange

Polym. J. 685-689
DOl

10.1038/pj .2017.32




37 2 7

100

2020

Sada K., Kokado, K.

Crystal Cross-Linking and A-A/B-B Step-Growth Polymerization of Metal Organic Frameworks

The 16th Pacific Polymer Conference

2019

28

2019

9 CSJ

2019




68

2019

68

2019

MOF

2019

2019

Kokado, K., Anan, S., Sada, K.

Controlled step-growth copolymerization between immobilized monomer in metal-organic frameworks and mobile monomer in
solution

The 2nd International Symposium on Soft Crystals

2019




Kokado, K., Anan, S., Sada, K.

Crystal Component Linking: Control of Polymerization Degree by Probability of Polymer Chain Growth Reaction

24th International Conference on the Chemistry of the Organic Solid State

2019

68

2019

MOF

68

2019

68

2019




17 —

2019
99
2019
MOF
99
2019

SADA Kazuki

Crystal Cross-Linking of Metal Organic Frameworks

Hokkaido University & Peking University Joint Symposium 2019

2019




30

2019

ANAN Shizuka MOCHIZUKI Yumi KOKADO Kenta SADA Kazuki

Control of polymerization degree and polymer structure in step-wise polymerization by using MOFs

IPC 2018

2018

SADA Kazuki KOKADO Kenta

Crystal Cross-Linking of Metal Organic Frameworks

IPC 2018

2018

27

2018




67

2018

SADA Kazuki

Lattice Controlled A-A/B-B type Stepwise Polymerization

Japan-Korea Joint Symposium on Polymer Science 2018

2018

MOF

2018

2018

ANAN Shizuka MOCHIZUKI Yumi KOKADO Kenta SADA Kazuki

Stepwise polymerization control throught immobilization of monomers

The 9th CSE Summer School

2018




MOF

67

2018

3 MOF

98

2018

ANAN Shizuka, KOKADO Kenta, SADA Kazuki

Novel solid-state polymerization method with stochastic process in bond formation

98

2018

52

2018




MOF

29

2018

MOF

26

2017

MOF

6 CSJ

2017

6 CSJ

2017




MOF

66

2017

66

2017

MOF

66

2017

66

2017




66

2017

(Kokado Kenta)

(40600226)

(10101)




