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࿕૕ CP/MAS13C NMR᷹ቯ 
� ߢሽ࿷ਅ࡞࡯ࡁ࠲ࡔߥචಽࠍ㍲૕࡞࡯ࡁ࠲ࡔࡦ࠴ࠠ 13C࿕૕ NMR᷹ቯࠍⴕޕߚߞCMX 
300 spectrometer (Chemagnetics)ޔ޿↪ࠍ๟ᵄᢙߪ 75.6MHz7.5ޕߚߞ޽ߢmmߩ㉄ൻࠫ
ਛࡉ࡯ࡠࡊ࿕૕ߩⷺࠢ࠶ࠫࡑࠍᢱ⹜ߩ࿁ォሶਛࡓ࠙࠾ࠦ࡞ 3.5-4.5kHzߢ࿁ォࡍࠬޕߚߖߐ
੤Ꮕಽᭂᤨ㑆ߪ࡞࠻ࠢ 1 ms60ޔ KHz CWߪߚ߹4.8ޔߢࠣࡦ࡝ࡊ࠶ࠞ࠺ࡦ࠻ࡠࡊ 5.0 ms
ߩ 1H NMR 90qࠬ࡞ࡄ㐳ߡ޿↪ࠍቶ᷷ߢᓧᤨ࡞ࠢࠗࠨ࡝ޕߚ㑆ߪ ࡦࡑ࠳ࠕޕߚ޿↪ࠍ⑽3
 ޕߚߒࠍኽߡ޿↪ࠍࡊ࠶ࡖࠠࡦࡠࡈ࠹ޔ߼ߚࠆߌㆱࠍ῎ੇߪᢱ⹜ޕߚߒߣᮡḰ⹜ᢱࠍࡦ࠲
 
� 3⸃ᨆ 
� � න૏ᩰሶߩ࠲࡯ࡔ࡜ࡄ᳿ቯ 
࿑ࠍ࿁᛬࿑⛽❪ߩ㍲૕࡞࡯ࡁ࠲ࡔ ή᳓ޕߔ␜ߦ2 ᳓๺ޔࡦ࠴ࠠ ߦห᭽ߣߤߥࡦ࠴ࠠ ޔ3,9

ᄸᢙᤨߩ(0 0 l)ߩ࿁᛬߇㕖Ᏹߦᓸᒙޔ߼ߚࠆ޽ߢ❫⛽ゲߦ P21ߩኻ⒓ᕈࠍᜬޕߚߒߣߟᧄ᧪

P21ߩኻ⒓ᕈࠍᜬߟ႐ว001 003ߩ࿁᛬ߪ⃻ߦ002ޔ߇޿ߥࠇኻࠆߔᒝᐲ1߇㧑એਅޔࠅ޽ߢ
⚿᥏⴫㕙ߩᓇ㗀ࠅࠃߦߤߥ⃻ߊ⛯ߪࠢ࡯ࡇߩࠄࠇߎޔߒߥߺߣࠆ޿ߡࠇ⸃ᨆߪߢήⷞޕߚߒ 
᣿⏕ߦᏫዻน⢻ߥ 42୘ߩ࿁᛬ὐߡ޿↪ࠍන૏ᩰሶࠍ▚⸘ߩ࠲࡯ࡔ࡜ࡄⴕ࡞࡯ࡁ࠲ࡔޕߚߞ
㍲૕ߪනᢳ᥏ 1ᧄ㎮ޔ㕖ኻ⒓න૏ 1୘ߩන૏ᩰሶ߇ႎ๔ࠅ߅ߡࠇߐ ߐႎ๔ߩઁߩߘߚ߹ޔ7

ࠆ޿ߡࠇ ߺ⹜ࠍߌᜰᢙઃࠆࠃߦࠇߘޔࠅ߅ߡࠇߐߌᜰᢙઃߢ♽᥏ߩ㍲૕߽߶߷ห᭽ࡦ࠴ࠠ

߇⟎૏ߩ࿁᛬ὐޔ߇ߚ 1 ᧄ㎮ߩᜰᢙઃ߽ࠅࠃߌૐⷺ஥ߦ⃻߼ߚߩߘޕߚࠇ b ゲᣇะߦන⚐
ߦ 2 ୚ߚߒන૏ᩰሶࠍ࠲࡯ࡔ࡜ࡄ▚಴ޔߒᦨዊੑਸ਼ᴺࠆࠃߦ♖ኒൻࠍⴕࠈߎߣߚߞ㕖Ᏹߦ
♖ᐲߩ㜞޿⚿ᨐ߇ᓧޕߚࠇࠄᓧߚࠇࠄන૏ᩰሶߪ࠲࡯ࡔ࡜ࡄ a = 4.673 Å b = 26.235 Å c = 
10.343 Å  = 92.19°ޕߚߞߥߣ 

 
4⚿ᨐߣ⠨ኤ 
� ᣢᓔߩႎ๔ߪߢ ߡࠇߐߣࠆࠇࠄᓧࠅࠃߦߣߎࠆߔᶐẃߦṁᶧߪ㍲૕࡞࡯ࡁ࠲ࡔࡦ࠴ࠠ

ߚ޿ ή᳓ޔߪߢࠪࡓ࡝ࠝࡂࡑ࠷ࠨߚ޿↪ߢᧄታ㛎ޕ7 ߚߒᶐẃߦ㍲૕࡞࡯ࡁ࠲ࡔࠍࡦ࠴ࠠ

႐ว㍲૕ൻߪቢోߪߦㅴⴕޕߚߞ߆ߥߒ ࡦ࠴ࠠ DMSO㍲૕ߪߢߤߥ᳓๺ ߔ↱⚻ࠍࡦ࠴ࠠ

߼ߚࠆࠇࠄᓧߢߣߎࠆ ࿁ࠆࠇࠄ߃⠨ߣ᧪↱ᐓ㊂᳓๺⧯߇ߚߺ⹜㍲૕ൻ߽ߚߒ੺ࠍ‛᳓๺ޔ6

᛬߇ᱷޕߚߞ৻ᣇ ࠲ࠛޔ߼ߚߚ߈ߢ߇ߣߎࠆᓧߡߒ↱⚻ࠍ‛᳓๺ߪ㍲૕࡞࡯ࡁ࠲ࠛࡦ࠴ࠠ

ߺ⹜ࠍ⵾⺞ߩߢ↱⚻㍲૕࡞࡯ࡁ ߢႎ๔ߩᣢᓔޕߚ߈ߢ߇ߣߎࠆᓧࠍ㍲૕࡞࡯ࡁ࠲ࡔࡦ࠴ࠠ

ߚߒ⸂㉄ಽߪ ಴߇޿㆑ߦ㍲૕⵾ᴺࠅࠃߦᓇ㗀ߩߤߥ᏷⛽❪߿㐳⛽❪ޔࠅ߅ߡ޿↪ࠍࡦ࠴ࠠ

࠲ࠛޔߪߩߚࠇࠄᓧߦኈᤃ߽ࠅࠃ㍲૕࡞࡯ࡁ࠲ࡔ߇㍲૕࡞࡯ࡁ࠲ࠛߚ߹ޕࠆࠇࠄ߃⠨ߣߚ

ߥ⊛⥸৻߇㍲૕࡞࡯ࡁ  ޕ߁ࠈ޽ߢ߼ߚࠆ޿ߡߞߣࠍ᥏ᒻ⚿ࠆߥ⇣ߪߣ㍲૕ࡦ࠴ࠠ
� ᣢᓔߩႎ๔࡞࡯ࡁ࠲ࡔޔࠅߥ⇣ߣ㍲૕ߪ㧝ᧄ㎮නᢳ᥏ߪߢᜰᢙઃޔߕ߈ߢߌ㧞ᧄ㎮නᢳ

᥏ߩߢᜰᢙઃޕߚߞߥߣߌbゲᣇะߦ 2୚ߩන૏ᩰሶ߇࡞࡯ࡁ࠲ࡔޔࠄ߆ߣߎࠆ޿ߡߞߥߣ
ዉ౉ࠅࠃߦߣߎߚࠇߐ bゲᣇะߩኻ⒓ᕈ߇፣ߣߚࠇ⠨ޕࠆࠇࠄ߃ 

13C࿕૕NMR᷹ቯߩ⚿ᨐࠍ࿑ ή᳓ޕߔ␜ߦ3 ޔࠅ߅ߡࠇߐႎ๔ߦᣢߪ࡞࠽ࠣࠪߩࡦ࠴ࠠ
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