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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, the research on hydrogen bond was carried out using variable 

ATR-IR spectrum methods at BnO[2]catenane which is a precursor of [2] catenanes temperature.     

 

㸯㸬 ⥴ゝ  

ࡗࡀ⧄ࡘ㸰ࡀ≀໬ྜ≦⎔,ࡾ࠶࡛ࡢࡶࡓࡋ⤖㐃࡟ᶵᲔⓗ࡟࠺ࡼࡢ㙐࡟ࡎࡉ௓ࢆྜ⤖ඹ᭷ࡀ≀໬ྜࡢ≦⎔ࡣ࡜ࣥࢼࢸ࢝

ࢸ࢝[2]࣏ࣜࡘᣢ࡟༢఩ᵓ㐀ࢆࣥࢼࢸ࢝[2],࡟ࡵࡓࡿࡍㄪᰝࢆᛶ≀ࡢᵓ㐀ࣥࢼࢸ࢝ࡣࠎᡃ.࠺࠸࡜ࣥࢼࢸ࢝[2]ࢆࡢࡶࡓ

㧗࡟ࡵࡓࡢၥ㢟ࡢ࡝࡞ಖ☜ࡢᛶࣝࣔ➼ࡸ⣧ᗘࡵࡓࡿࢀࢃ⾜㏲ḟ㔜ྜ⣔࡛,ࡀࡓࡁ࡚ࡋウ᳨ࢆᡂྜࡢ㏲ḟ㔜ྜ⣔࡛ࡢࣥࢼ

ศᏊ㔞యྜࡢᡂࡣ㞴ࢢࣥࣅ࡛ࣜࡇࡑ.࠸ࡋ㔜ྜἲ࡛ࡿ࠶ཎᏊ⛣ືࣛࣝ࢝ࢪ㔜ྜ(ATRP)ࡋ┠╔࡟,ᵓ㐀ไᚚࢼࢸ࢝ࡓࢀࡉ

ࣥྵ᭷ྜࢆ࣮࣐࣏ࣜᡂࡣ࣮࣐࣏ࣜࡢࡇ.ࡓࡋ㙐୰ࣥࢼࢸ࢝࡟ᵓ㐀ࢆ㸯ࣘ࠿ࡋࢺࢵࢽᣢࣥࢼࢸ࢝,ࡵࡓ࠸࡞ࡓᵓ㐀ࡢຠᯝ

ࡓࡋ࡜㛤ጞ๣ࣟࢡ࣐ࢆࣥࢼࢸ࢝[2]࡛ࡲࢀࡇ.ࡿࡁᮇᚅ࡛࡚ࡋ࡜ᡭἲࡿࡍホ౯࡟ࣝࣉࣥࢩࢆ ATRP ࡜ࣥࢼࢸ࢝[2],ࡾࡼ࡟

ࣈࣟࢡ࣑ࡢ㧗ศᏊ㙐ࡀᵓ㐀ࣥࢼࢸ࢝,ࡋᡂྜࢆඹ㔜ྜయࢡࢵࣟࣈࣜࢺࡢ࡜࣮࣐࣏ࣜࣝࢽࣅࡿ࡞␗ࡢ㌿⛣ ᗘ(Tg)ࢫࣛ࢞

ࡣ㐠ືࡢྜ⤖ᶵᲔⓗࡢࣥࢼࢸ࢝,ᯝ⤖ࡢࡑ.ࡓࡁ࡚ࡋウ᳨࡚࠸ࡘ࡟ᙳ㡪ࡿ࠼୚࡟㐠ື(Tg)ࣥ࢘ࣛ 120℃௜㏆࡛㛤ጞࡿࢀࡉ

ྜ⤖Ỉ⣲ࡢ㛫ࢺࣥࢿ࣮࣏ࣥࢥ,ࡉ⊂ࡢྜ⤖㛫✵,࡜ࡇࡿ࠸࡚ࡗᣢࢆᵓ㐀࠸ᔞ㧗ࡀᵓ㐀ࡢࣥࢼࢸ࢝,ࡣࢀࡇ.[1]ࡓࡋᐹ⪄࡜

ࡢ㛤ጞ๣ࣟࢡ࣐ࣥࢼࢸ࢝[2],ࡵࡓࡿࡍㄪᰝࢆᗘ౫Ꮡᛶ ࡢࡑ,ࡋ┠╔࡟ྜ⤖Ỉ⣲ࡣ࡛✲◊ᮏ.ࡿࢀࡽ࠼⪄࡜ࡿࡍ᮶⏤࡟

๓㥑య࡛ࡿ࠶BnO[2]Catenaneࡢ ᗘྍኚATR-IRࢆࣝࢺࢡ࣌ࢫゎᯒࡓࡋ. 

 

㸰㸬ᐇ㦂᪉ἲ 

①[BnO[2]Catenaneࡢ ᗘྍኚATR-IR ᐃ] 

BnO[2]Catenane ࡢ   ᗘ ྍ ኚ ATR-IR ࡣ   ᗘ ⠊ ᅖ               

ࡽ࠿℃50 160℃࡛ ᐃ᪼࡟ึ᭱.ࡓࡋ 㐣⛬࡛ࡢ ᐃ࠸⾜ࢆ,ḟ࡟㝆

 㐣⛬ࡓࡗ⾜ࢆ.᪼㝆 ࣮ࣞ 1ࡣࢺ℃/min࡛⾜ࢢࣥࣜࣉࣥࢧ.ࡓࡗ㛫

㝸 ࡟℃1ࡣᑐ3࡚ࡋⅬ࡛ࡓࡗ࠶. 

② [IRࣝࢺࢡ࣌ࢫゎᯒ] 

3300㹡㹫-1ࡢN-H⤖ྜࡢఙ⦰㐠ື࡟⏤᮶ࡿࡍ྾཰1600࡜ࢡ࣮ࣆcm-1௜㏆ࡢ྾཰ࡢࢡ࣮ࣆゎᯒࡓࡗ⾜ࢆ.N-H…O=CỈ⣲

.ࡿ࠶࡛ᐃἲᡭẁ[2]ࡣ࡜ࡇࡿࡍほᐹࢆഴྥࡢ྾ගᗘࡣࡓࡲ್ࢺࣇࢩࡢࢡ࣮ࣆࡢ㡿ᇦࡢࡇ,㝿ࡿࡍㄪᰝࢆᗘ౫Ꮡᛶ ࡢྜ⤖

 .ࡓࡋㄪᰝࢆഴྥ,ࡋసᡂ࡟㐣⛬,㝆 㐣⛬ඹ ᪼ࢆࣇࣛࢢࡢ྾ගᗘᑐ ᗘࡢࣉࢵࢺࢡ࣮ࣆ,࡛ࡇࡑ

 

㸱.⤖ᯝ࣭⪃ᐹ 

 (Ⅰ)3300cm-1௜㏆ࡢゎᯒ 

BnO[2]ࡢࣥࢼࢸ࢝ ᗘྍኚATR-IR3300ࣝࢺࢡ࣌ࢫcm-1ࢆFig.2㸦Ⅰ㸧ࡍ♧࡟. ᪼ ,㝆 㐣⛬࡚࠸ࡘ࡟ࢀࡒࢀࡑ,N-H

ఙ⦰᣺ື࡟⏤᮶3300ࡿࡍcm-1௜㏆ࡢࣉࢵࢺࢡ࣮ࣆࡢ྾ගᗘࢆ ᗘࡓࡋࢺࢵࣟࣉ࡟࡜ࡈ.᪼ ཬࡧ㝆 㐣⛬ࡿࡅ࠾࡟ ᗘ 

1㸸᪥኱⌮ᕤ࣭Ꮫ㒊࣭ᛂ໬ࠊScience and Technology, Nihon Univ. 2㸸᪥኱⌮ᕤ࣭㝔㸦๓㸧࣭ ᛂ໬ࠊGraduate School of Science and Technology, 

Nihon Univ. 3㸸᪥኱⌮ᕤ࣭ᐈဨ◊✲ဨ࣭ᛂ໬ࠊCollege of Science and Technology, Nihon Univ.  4㸸᪥኱⌮ᕤ࣭ᩍဨ࣭ᛂ໬ࠊCollege of 

Science and Technology, Nihon Univ. 
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 Figure1.  BnO[2]Catenane 
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ᑐ྾ගᗘࢆࣇࣛࢢࡢFigs.3ཬࡍ♧࡟4ࡧ.Fig.3࡛ࡣኚ᭤Ⅼࢆ

ᣢࡘ᭤⥺ࡀࡓࡗ࡞࡜,Fig.4 ࡘ࡟⛬㐣 ᪼.ࡓࡗ࡞࡜⥺┤ࡣ࡛

⥺┤㏆ఝࡢ㧗 ഃ࡜㏆ఝ┤⥺(50℃㹼86℃)ࡢప ഃ,ࡣ࡚࠸

(128℃㹼160℃)ࡢ࡜஺Ⅼࡽ࠿ኚ᭤Ⅼࢆ⟬ฟࡣ್ࡢࡇ,ࡋ 111℃

௜㏆ࡓࢀ⌧࡟. 

(Ⅱ)1600cm-1௜㏆ࡢゎᯒ 

1600cm-1 ௜㏆ࣝࢽ࣎ࣝ࢝ࡣ࡟ᇶ࡟⏤᮶ࡿࡍ྾཰ࣥࢮࣥ࣋ࡸ

1600cm-1,ࡵࡓࡿࢀࡉᮇᚅࡀ࡜ࡇࡿࡍ⌧Ⓨࡀ྾཰ࡿࡍ᮶⏤࡟⎔

௜㏆ࡢゎᯒ1600.ࡓࡗ⾜ࢆcm-1௜㏆ࡣ Fig.2 㧗Ἴᩘࡢ㸦Ⅱ㸧ࡢ

ഃ࡜ࢡ࣮ࣆࡢ①ࡢపἼᩘഃ࡚᪼࠸ࡘ࡟ࢡ࣮ࣆࡢ②ࡢ ,㝆 

㐣⛬࡚࠸ࡘ࡟ゎᯒࡢࣉࢵࢺࢡ࣮ࣆࡣ࡚࠸ࡘ࡟①.ࡓࡋ྾ගᗘ

㏣ࡢࣉࢵࢺࢡ࣮ࣆࡣ࡚࠸ࡘ࡟②.ࡓࡋࢺࢵࣟࣉ࡟࡜ࡈᗘ ࢆ

㊧ࡓࡗ⾜ࡳࡢ.⤖ᯝࡣ Table.1 ࡚࠸࠾࡟⛬㐣 ᪼ࡢ①.ࡍ♧࡟

3300cm-1,ࡣ ࡣኚ᭤Ⅼ,࠸⾜ࢆゎᯒࡢᵝྠ࡜ ,ࡀࡓࡗ࠶࡛℃113

ࡢ㧗 ഃ࡜㏆ఝ┤⥺(52℃㹼82℃)ࡢప ഃࡣ࡛⛬㝆 㐣ࡢ①

㏆ఝ┤⥺㸦127℃㹼160℃㸧ࡢ࡜஺Ⅼࡢࡽ࠿ኚ᭤Ⅼࡣ 104℃

㸦Table.1㸧࡛ ኚ᭤ࡢ⛬㐣 ᪼,ࡣ࡛ࢡ࣮ࣆࡢపἼᩘഃ.ࡓࡗ࠶

Ⅼ110ࡣ℃㸦Table.1㸧,㝆 㐣⛬ࡢኚ᭤Ⅼࡓࡗ࡞࡜℃101ࡣ. 

 

㸲.⤖ゝ 

 㸦Ⅰ㸧,(Ⅱ)ࡢ⤖ᯝࡣ,௨๓ࡢࣥࢼࢸ࢝࡟ᶵᲔⓗ⤖ྜࡢ㐠ື

ࡀᗘ ࡿ࡞࡟㢧ⴭࡀ 120℃௜㏆࡜⪃ᐹ࡜࡜ࡇࡓࡋᐦ᥋࡞㛵ಀ

㝆 㐣ࡀኚ᭤Ⅼ,ࡣ࡚࠸࠾࡟㸦Ⅰ㸧࡟≉.ࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀ

⛬㝆 㐣࡜㧗 ഃࡢ⛬㐣 ᪼,࡜ࡇ࠸࡞ࢀࡉほᐹ࡚࠸࠾࡟⛬

ࡅ࠾࡟⛬㐣 ᪼,ࡽ࠿࡜ࡇࡓࡋ⮴୍ࡰ࡯ࡀࡁഴࡣ⥺┤㏆ఝࡢ

ࡇࡢࡇ.ࡿࢀࡽ࠼⪄ࡀᙳ㡪ࡢỈࡿࡍṧᏑ࡟ヨᩱ୰ࡣኚ᭤Ⅼࡿ

BnO[2]catenaneࡣ࡜ ࡢ TG᭤⥺(Fig.5)ࡿࡅ࠾࡟ 100℃௜㏆࡛

 .ࡓࢀ⌧࡚ࡗ࡞࡜㔜㔞ῶᑡࡢ⣙4㸣ࡢ
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Fig.2  IR spectra of BnO[2]catenane at heating process 

 

Wavenumber, cm㸫㸯 

Fig.3  Plot of  temperature vs. absorbance 

of BnO[2]catenane at heating process 

y=-8.77×10-5+0.318 

R2㸻0.92  n=13 

y=-1.00×10-3+0.403 

R2㸻0.99  n=11 

113 

Temprature, ℃ 

y=㸫1.9198×10㸫4x㸩0.1178 

   R2=0.9996 n=37  

Fig.4  Plot of temperature vs. absorbance  

       of BnO[2] catenane at cooling process 

wave 50䡚86℃ 128䡚160℃ Inflection 
number point(℃)

1600cm
-1

① y=-2.4×10
-4

+0.3139 y=-5.9×10
-4

+0.350 104

,R
2
=0.99 R

2
=0.99

1633cm
-1

② y=-9.4×10
-4

+0.111 y=-2.6×10
-4

+0.186 110

,R
2
=0.99 R

2
=0.95

Table.1  Results of curve fitting for absorbance above 1600cm-1 and 1633cm-1 

Fig.5 TG Curves of BnO-2catenane 

 Fig  TGand DTG Curves 
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