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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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Me-[2]࢝ࣟࢡ࣐ࣥࢼࢸ㛤ጞ๣ྜࢆᡂࡓࡋ㸬 

㸯㸸᪥኱⌮ᕤ࣭㝔㸦๓㸧࣭ ᛂ໬ 㸰㸸᪥኱⌮ᕤ࣭ᩍဨ࣭ᛂ໬ 
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Scheme 1  Synthesis of Me-[2]catenane as a macroinitiator. 
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②Me-[2]࢝ࣝࣜࢡࢱ࣓࣏ࣜ-ࣥࢼࢸ㓟࣓ࢡࢵࣟࣈࣜࢺࣝࢳඹ㔜ྜయྜࡢᡂ࡜⇕≀ᛶ 

 

 

 

 

 

 

Me-[2]࢝ࣟࢡ࣐ࢆࣥࢼࢸ㛤ጞ๣࡚ࡋ࡜㸪ࣝࣜࢡࢱ࣓)࣮࣐ࣀࣔࣝࢽࣅ㓟࣓ࢳ :ࣝMMA)ࡢ࡜ATRPࣥࢦࣝ࢔ࢆ㞺ᅖẼୗ㸪

DMF ⁐፹୰㸪CuBr/bpy ゐ፹⣔࡛ 80℃㸪5 ᫬㛫⾜࠸㸪࢝ࣥࢼࢸᵓ㐀ࢆᣢྜࢆ࣮࣐࣏ࣜࣝࢽࣅࡘᡂࡋ㸪♧ᕪ㉮ᰝ⇕㔞᭤⥺

(DSC)ࡾࡼ࡟ Tgࢆホ౯ࡓࡋ㸬 

㸱㸬 ⤖ᯝ࣭⪃ᐹ 

Scheme 1࡛ྜᡂࡓࡋ⏕ᡂ≀ࡢ 1
H-NMRࣝࢺࢡ࣌ࢫ

ࢆ Fig. 1 㸪࠼ຍ࡟ᖐᒓࡢࣝࢼࢢࢩࡢ㸬඲࡚ࡍ♧࡟

MALDI TOF MS  ᐃ⤖ᯝࡶࡽ࠿┠ⓗࡢ໬ྜ≀ࡢศ

Ꮚ㔞┦ᙜ᳨ࢆࢡ࣮ࣆࡢฟࡽ࠿࡜ࡇࡓࡋ 4444 㛤ࣟࢡ࣐ࡢ

ጞ๣ྜࡢᡂࢆ☜ㄆࡓࡋ㸬 

Scheme 2ࡢATRPἲࢡࢵࣟࣈࣜࢺࡿࡼ࡟ඹ㔜ྜయ

ࡢ≀ᡂ⏕ࡓࡋ㸪ྜᡂ࡚࠸࠾࡟ᡂྜࡢ GPC ᭤⥺ࡾࡼ㸪

㛤ጞ๣ࣟࢡ࣐ࡶ࡚࠸࠾࡟㔞ࡳ௙㎸࣮࣐ࣀࣔࡢࢀࡎ࠸

ࡀࢡ࣮ࣆࡢศᏊ㔞ศᕸ࠸⊂㸪ࡋᾘኻࡰ࡯ࡀࢡ࣮ࣆࡢ

㧗ศᏊ㔞ഃࡽ࠿࡜ࡇࡓࢀ⌧࡟཯ᛂࡢ㐍⾜ࢆ☜ㄆࡓࡋ㸬

ࣝࢽࣅ࡛࡜ࡇࡿࡏࡉኚ໬ࢆ㔞ࡳ௙㎸࣮࣐ࣀ㸪ࣔࡓࡲ

ྜࡀ࣮࣐࣏ࣜࡿ࡞␗ࡢศᏊ㔞ࡢ㙐ࢡࢵࣟࣈ࣮࣐࣏ࣜ

ᡂ࡛ࢆ࡜ࡇࡿࡁ☜ㄆࡓࡋ(Table 1)㸬 

 Fig. 2ࡣ㸪PMMA ࡍᑐ࡟ศᏊ㔞(Mw)ࡢ㙐ࢡࢵࣟࣈ

ࡢศᏊෆỈ⣲⤖ྜᛶࡿ 2 ⣭ࢻ࣑࢔ᆺ[2]࢝ࣥࢼࢸ

-PMMA ࢳ࣓-ඹ㔜ྜయ(2catePMMA)㸪Nࢡࢵࣟࣈࣜࢺ

ࣝ໬ࡓࡗ⾜ࢆ 3 ⣭ࢻ࣑࢔ᆺ[2]࢝ࣥࢼࢸ-PMMA ࣜࢺ

ࡧඹ㔜ྜయ(Me2catePMMA)ཬࢡࢵࣟࣈ ATRP ࡾࡼ࡟

ྜᡂࡓࡋ PMMA ࡢ࣮࣐࣏ࣜࣔ࣍ Tg࠶࡛ࢺࢵࣟࣉࡢ

 㸬ࡿ

 2CatePMMA 㡿ᇦ࠸▷ࡀ㙐㛗ࢡࢵࣟࣈ㸪࡚࠸࠾࡟

࠸㧗࡭ẚ࡟࣮࣐࣏ࣜࣔ࣍ࡣ࡛ Tgࡋ♧ࢆ㸪࣏ ࣈ࣮࣐ࣜ

ࡀศᏊ㔞ࡶ࡚ࡏࡉቑຍࢆ㙐㛗ࢡࢵࣟ 10 ୓⛬ᗘ࡛ࡲ

㸬୍᪉㸪Me2catePMMAࡓࡋ♧ࢆᐃ್୍ࡰ࡯ࡣ ࠸࠾

࡚㸪࣏࣐࣮ࣜ㙐㛗࠸▷ࡢ㡿ᇦ࡛ࡣ 2CatePMMA ẚ࡜

㍑࡚ࡋⴭࡃࡋ Tg ࡣศᏊ㔞౫Ꮡᛶࡢࡑ㸪ࡋపୗࡀ

PMMA ࡽࢀࡇ㸬ࡓࡋ♧ࢆഴྥࡢᵝྠ࡜࣮࣐࣏ࣜࣔ࣍

↓᭷ࡢỈ⣲⤖ྜᛶ㒊఩ࡢᵓ㐀୰ࣥࢼࢸ㸪࢝ࡣᯝ⤖ࡢ

 㸬ࡿࢀࡽ࠼⪄࡜ຠᯝࡿࡼ࡟
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 [1]Nobuhiro Watanabe, et al., Bull. Chem. Soc. Jpn., 74, 

149-155 (2001) 
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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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Br m/z=1545.6 [Mw+Na]+ 

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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