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Crystalline-state polymerization yields polymers having different structures in comparison with those yielded by
a conventional solution polymerization, because of the limited mobility and arrangement of monomers. Crystalline-state
polymerization can be categorized into two types, topochemical polymerization and inclusion polymerization. Based on
this background, we developed a new methodology to yield a polymer. In this system, a copolymerization of a host
monomer and a guest monomer occurs, therefore it can be considered as a combination of topochemical polymerization
with inclusion polymerization. This new polymerization enabled to control the polymerization degree in step-growth
polymerization, as well as to control the shape and network structure of a network polymer. These examples are shown

in this chapter.
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Fig.1 (a) Crystal structure of Reactive IRMOF15-type MOF
the alignment of reactive substituents in the MOF. The blue balls
represent Aztpdc. (b) Illustration of the method of Monte Carlo
simulation for the polymerization by using MOF. (c) Weight-
fraction distribution of the calculated polymer (100x100x100).
(d) Weight fraction distribution of the linear and cyclic polymers
calculated in NbO structure. Red and white bars represent cyclic
and linear polymers, respectively. (e) Polymerization of Aztpdc
and CL2 by the azide—alkyne click reaction.(f) Illustration of
polymerization of Aztpdc and CL2 in Reactive MOF and
subsequent decomposition of Polymerized MOF to obtain a
linear polymer. (g) Reaction time dependence of SEC
chromatogram of the yielded linear polymer. Polymerization
time was changed from 1 h to 8 days. (h) Reaction concentration-
dependence of SEC chromatogram of the yielded linear polymer.
The concentration was changed from 0.01 M to 5.5 M.
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Fig.2 (a) lllustration of the synthesis of cubic gel. (b) Variously
sized cubic polymer gels.
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Fig.3 (a) Chemical structures of Aztpdc, Azbpdc, and CLA4. (b)
Schematic illustration of crystal cross-link. (c) Variously shaped
polymer gels.
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Fig.4 Schematic illustration of crystal cross-link of core-shell
MOF to yield box gel.
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Fig.5 (a) Schematic illustration of crystal cross-link of
anisotropic pillared layer MOF (PLMOF). (b) Photographs of
anisotropic swelling of a polymer gel derived from reactive
PLMOF. (c) Reversible anisotropic swelling of a polymer gel
after ligand exchange using a liberator.
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