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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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᮲௳ཬࡢATRPࡢ࣮࣐ࣀࣔࣝࢽࣅ࡜ࣥࢼࢸ࢝[2]  

ࢆᯝ⤖ࡧ Table ࡍ♧࡟㸬ࡢࢀࡎ࠸཯ᛂ᮲௳࠸࠾࡟

ࡶ࡚ GPC ࡰ࡯ࡀࢡ࣮ࣆࡢ㛤ጞ๣ࣟࢡ࣐࡚࠸࠾࡟

ᾘኻࡋ㸪⊃࠸ศᏊ㔞ศᕸࡀࢡ࣮ࣆࡢ㧗ศᏊ㔞ഃ࡟

㸪ࡓࡲ㸬ࡓࡋㄆ☜ࢆ⾜㐍ࡢ཯ᛂࡽ࠿࡜ࡇࡓࢀ⌧

MMA ࡢ࡜ ATRP ࣮࣐ࣀࣔ࡜㛤ጞ๣[I]ࡣ࡚࠸࠾࡟

[M]ࡢ௙㎸ࣝࣔࡳẚ࡛ࡲ1:1000ࡽ࠿1:100ࢆኚ໬ࡉ

ࡀ኱࡛㔜㔞ᖹᆒศᏊ㔞(Mw)࡛᭱࡜ࡇࡿࡏ 8.1×10
3

ࡧ㸪EMAཬ࡟ࡽࡉ㸬ࡓࡋᡂ⏕ࡀ࣮࣐࣏ࣜࡢ BMA

ࡢ࡜ ATRP ቑࢆ࣮࣐ࣀࣔࡳ௙㎸࡟ᵝྠࡶ࡚࠸࠾࡟

ຍ࡜ࡿࡏࡉ㧗ศᏊ㔞ࡀ࣮࣐࣏ࣜࡢᚓࡓࢀࡽ㸬 

 Fig.1࡟Run 1, 2ཬࡧ ࣐࣏ࣜࡓࡋ᮲௳࡛ྜᡂࡢ3

࣮(2Cate-PMMA)ࡢDSC᭤⥺ࡍ♧ࢆ㸬Run 1ࡢ⏕ᡂ

℃120ࡣTgࡢ≀ᡂ⏕ࡢ3ࡧRun 2ཬࠊ௜㏆℃124ࡣTgࡢ≀

௜㏆ࡓࢀ⌧࡟㸬ᕷ㈍ရࡢ༢ศᩓ PMMAࡢ TgࡣMw=2.7

×10
3㸪6.6×10

3 ཬࡧ 2.1×10
ࢀࡒࢀࡑ4࡛ 80㸪110ཬࡧ

130℃௜㏆࡛ࡓࡗ࠶㸬ࡽ࠿࡜ࡇࡢࡇ㸪2Cate-PMMA࡛ࠊࡣ

PMMA ༢ࡣ࡚࠸࠾࡟ሙྜ࠸పࡀศᏊ㔞ࡢ㙐ࢡࢵࣟࣈ

ศᩓPMMA࡟ẚ࡭Tgࡀ᪼ୖࡢ್ࡢぢࡀࡿࢀࡽ㸪PMMA

࡜ࡿࡍቑຍࢆศᏊ㔞ࡢ㙐ࢡࢵࣟࣈ PMMA ᅛ᭷ࡢ Tg࡟

㏆࡙ࡀ࡜ࡇࡃண᝿ࡿࢀࡉ㸬 

 Fig.2࡟Run 5(2Cate-PEMA)㸪Run 8(2Cate-PBMA)ࡢ᮲

௳࡛ྜᡂࡢ࣮࣐࣏ࣜࡓࡋ DSC ᭤⥺ࡍ♧ࢆ㸬Run 5 ࡢ

2Cate-PEMAࡢ Tgࡣ 86℃௜㏆㸪Run8ࡢ 2Cate-PBMAࡢ

Tgࡣ 37℃௜㏆ࡓࢀࢃ⌧࡟㸬PEMA༢యࡣTgࡢᖹ⾮್(Tg

ࡣ(∞ 65℃㸪PBMAࡣ Tg∞ࡣ ࠸࡚ࢀࡉሗ࿌࡜ࡿ࠶࡛℃20

࣐࣏ࣜࡣ࡚࠸࠾࡟ࡢࡶ࠸▷ࡢ㙐ࢡࢵࣟࣈ࣮࣐࣏ࣜ㸬[4]ࡿ

࣮༢య࡟ẚ࡭ Tgࡰ࡯ࡀ  㸬ࡓࡋ᪼ୖ℃20

ࡼ࡟࡜ࡇࡿࡍᑟධ࡟࣮࣐࣏ࣜࣝࢽࣅࢆᵓ㐀ࣥࢼࢸ࢝

࡚ࡗ Tgࡓࡋ᪼ୖࡀ㸬ࢆࣥࢼࢸ࢝ࡣࢀࡇᵓᡂ࠿ࡢ⎔ࡿࡍ

㐠ࡢ㙐࣮࣐࣏ࣜࡃపࡀศᏊ㐠ືᛶࡢࣥࢼࢸ࢝ࡸࡉ㧗ࡉ

ືᛶࢆᢚไࡿࢀࡽ࠼⪄࡜ࡿࡼ࡟࡜ࡇࡓࡋ㸬 
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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. 

Run 1 ; 2Cate-PMMA 

Run 2 ; 2Cate-PMMA 

Run 3 ; 2Cate-PMMA 

Run 5 ; 2Cate-PEMA 

Run 8 ; 2Cate-PBMA 

Tg=124℃ 

Tg=120℃ 

Tg=120℃ 

Tg=86℃ 

Tg=37℃ 

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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