
    

    

Influence of Mechanical Bond on Micro-Brownian Motion of Macromolecular Chain 
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Abstract: Catenane is compound in which cyclic molecules have 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 few report on physical properties of catenanes. In this study, we synthesized [2]Catenane triblock copolymer by ATRP of 

vinyl monomers using N-methylated [2]Catenane as a macroinitiator. Moreover, we researched on the effect of interlocked linkages 

on micro-brownian motion of macromolecular chain. 
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Scheme 1  Synthesis of Me-[2]catenane as a macroinitiator. 
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Scheme 2  Synthesis of Me-[2]catenane-(vinyl polymer) triblock copolymer. 

Fig. 2  Plot of Tg of 2catePMMA, 

Me2catePMMA and PMMA Homo Polymer by ATRP vs. Mw 

of dealing with each PMMA block chain. 
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Fig. 1  1H-NMR Spectrum of 4444    at 120℃ (400MHz, DMSO-d6) 
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Run monomer [M]/[I]/[L]/[CuBr]
1)
M n'GPC

1)
M w'GPC

1)
M w /M n

1 MMA 100/1/8/4 5500 8000 1.47

2 MMA 200/1/8/4 14000 21000 1.51

3 MMA 500/1/8/4 38000 55000 1.43

4 MMA 750/1/8/4 61000 84000 1.38

Table 1   ATRP of Vinyl Polymers Using Me[2]Catenane Macroinitiator 

Polymerization Conditions: Me[2]catenane=0.02mmol, DMF=500μl,  

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