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Abstract: Catenane is compound that cyclic molecules are mechanically interlocked. [2]catenane consists of two cyclic molecules. 

The polymer including catenanes is expected as novel functional molecule by utilizing versatility of catenanes. However, there is 

hardly the report on physical properties of catenanes. In this study, we synthesized [2]catenane triblock copolymer by ATRP of vinyl 

momomers such as MMA, EMA and BMA using [2]catenane macroinitiator. Moreover, we evaluated catenane linkage in the main 

chain of vinyl polymers by differential scanning calorimetry (DSC). 
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MMA:R=CH3, EMA:R=C2H5, BMA:R=C4H9 

Scheme 1 Synthesis of [2]Catenane-Vinyl Polymer Triblock Copolymer. 
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MMA ATRP [I]

[M] 1:100 1:1000

(Mw) 8.1×10
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Fig.2  DSC Curves of 2Cate-PEMA and 2Cate-PBMA. 
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Fig.1  DSC Curves of 2Cate-PMMA. 
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Table  ATRP of Vinyl Monomer Using [2]Catenane Macroinitiator. 

Run monomer [I]/[M] M w,GPC
a)

M w/M n
a)

compos ition ratio
a)

1 MMA 1/100 8700 1.46 3.9k-1k-3.9k

2 MMA 1/200 11000 1.34 5.0k-1k-5.0k

3 MMA 1/500 32000 1.66 15.5k-1k-15.5k

4 MMA 1/1000 81000 1.35 40.0k-1k-40.0k

5 EMA 1/100 6900 1.32 3.0k-1k-3.0k

6 EMA 1/200 12000 1.43 5.5k-1k-5.5k

7 EMA 1/500 23000 1.36 11.0k-1k-11.0k

8 BMA 1/100 11000 1.35 5.0k-1k-5.0k

9 BMA 1/200 21000 1.40 10.0k-1k-10.0k

10 BMA 1/500 42000 1.49 20.5k-1k-20.5k

a) Estimated by GPC (THF) based on Monodisperse PS Standard. 
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