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Synthesisand Properties of Novel Network Polymer Having a Catenane Structure
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*Yosuke Okubol, Toru Hoshi?, Tekashi Sawaguchi?, Toshiki Hagiwara?

Abdtract: Catenanes are mechanically interlocked molecules congisting of two or more cyclic moieties Each cyclic components
interlock like the chain rings, without any covalent bonds By introducing the catenane structure in polymer chain, it is expected that
novel polymers having some unique properties are obtained. In this sudy, novel network polymer having a catenane structure was
synthesized and its physical properties were measured. It was reveded that the properties of the network polymer depend on the
catenane structure of its crosdinking chain.
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Fig.1 Network polymers cross-linked by catenane
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Schemel Preparation of crossinked polymers
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Tablel Swelingratio of crosdinked polymers (100:2) in DMF

18#% 7H# 14B#% 218#
nNEF U EEEYv—4a 992%  632%  602%  462%
#EET: FHEERYv—-5a  894%  453%  193%  169%

Table2 Sweling ratio of crosdinked polymers (100:1) in DMF

18% 7B#% 14B#% 21(0#%
HyF U BEERYw—4  2920% 1836% 1606% 1229%
HATI FE@AY>-5 1731% 7T14% 628%  209%
3300 [ —— Catenane crosslinked 4a (100:2)
o 3000 —— Amide crosslinked 5a (100:2)
9}/ — Catenane crosslinked 4b (100:1)
© 1500 — Amide crosslinked 5b (100:1)
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Fig2 Swedlingratio of catenane crosdinked polymer 4
and amide crosdinked polymer 5 in DMF
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Fig3 TMA curvesof catenane crossinked polymer 4 and amide
crossinked polymer 5 swelled in DMF (after 1day, n=3)



