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 Halogenation Reaction of Phenols via Organotin Reagents 
Generated by a Palladium Catalyst
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The organic fluorochemicals have an important position in the field of pharmaceutical products and 

pesticides. The synthesis of fluoroarene by the reaction of phenols with electrophilic fluorination reagents in 

the presence of palladium complex and stannous chloride (II) was studied. The synthesis of bromoarene by 

the similar reaction system was investigated. The reactions of tin intermediates with ethyl Grignard reagent 

were examined. The desired haloarenes in these reactions were not observed in GCMS analysis. 
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࡚ࡋศゎࡀ⣲ࢵࣇ๓ࡿࡍᡂ⏕ࡀ୰㛫యࡿ࠸

ሷࠊ࣮ࣝࢺࣇࢼ-Șࠊ࡛ࡇࡑࠋࡓ࠼⪄ࢆᛶ⬟ྍࡿ࠸

ࢬࢫ(ϩ)3ࠊG2(Gba)3ࡢΰྜ≀ࢆᐊ ࡛ᩘ㛫᧠

ᢾࡓࡋᚋࢵࣇ⣲ࢆຍࠊ࠼ᛂࠊࡀࡓࡗ⾜ࢆ

┠ⓗ≀ࡣ☜ㄆ࡛࣒࢘ࢪࣛࣃࠊ⯡୍ࠋࡓࡗ࡞ࡁ

㘒యࡢ࣮ࣥࣞࣔࣟࣈᛂࡾࡼ㓟ⓗຍ

యࢆᙧᡂࠊࡣࡿࡍ��Υ⛬ᗘࡀ⇕ࡢᚲせゝࢀࢃ

ࠊ(ϩ)ࢬࢫሷ࣮ࣝࢺࣇࢼ-Șࠊࡵࡓࡢࡑࠋࡿ࠸࡚
ࠊ㝿ࡿࡍᡂ⏕ࢆ✀Ꮫࢬࢫ࠼ຍࢆゐ፹࣒࢘ࢪࣛࣃ

㐺ᗘ࡞ຍ⇕ࡀᚲせ࡛ࠋࡿ࠶ 
ࡁࡢ㟁Ẽ㝜ᛶᗘࡣ≀ྜࢬࢫࡸ≀⣲ྜࢣ

㧗㓄ࡀ㔠ᒓࡾࡼ࡞㓟⣲ཎᏊࡸ⣲ཎᏊࢵࣇ࠸

ࣝ࢝ࣆࠊࡿࡍࡢ᭷ᶵᇶ㔠ᒓࡀྜ⤖ࡢ㛗

ࢬࢫ᭷ᶵࣥࢤࣟࣁࠋࡿ࠸࡚ࢀࡽ▱ࡀࡇࡿ࡞ࡃ

㧗㓄ᐜ᫆ࠊ࡚ࡗࡼῧຍࡢࣥ࢜≀ࢵࣇࠊࡣ

✀ࢬࢫኚ࡛ࠋࡿࡁMarWinezࠊࡣࡽሷࣜࢺ

࣒࢘ࢽࣔࣥࣝࢳࣈࣛࢺࢸࢵࣇࢬࢫࣝࢽ࢙ࣇ

(7B$F)ࢆ 2 ➼㔞స⏝ࢽࣔࣥࣝࢳࣈࣛࢺࢸࡏࡉ

ㄪ〇ࢆࢺ࣮ࢼࣥࢱࢫࣝࢽ࢙ࣇࣜࢺࣟ࢜ࣝࣇࢪ࣒࢘

࠸㧗ᛂࢢࣥࣜࣉࢵ࢝ᕪࡀᛂࡢࡇࠊࡋ

ᛂᛶࢆࡇࡍ♧ࢆぢࠋ(��ࡿ࠸࡚ࡅࡘ 

 

 
 
Ꮫࢬࢫࡢ୰㛫యࡿ࠸࡚ࡋᐃࡀࠎᡃࠊ࡛ࡇࡑ

ࡿࡍ㧗㓄࡛※ࣥ࢜≀ࢵࣇࡢࠎ✀ࠊࡶ✀

⬺㞳ࢵࣇࠊ࠼⪄࠸࡞ࡣ࡛ࡢࡿ࡞ࡃࡍࡸࡋ࢝

࣒࢘ࣜ 7B$F ࢀࡒࢀࡑࢆ � ➼㔞ຍྠ࡚࠼ᵝࡢ

ᛂࠋࡓࡗ⾜ࢆᛂΰྜ≀ࢆ *CMS ࡛ศᯒࡓࡋ

ࠋࡓࡗ࡞ࡁㄆ࡛☜ࡣ≀ⓗ┠ᡂ≀୰⏕ࠊࢁࡇ

ྠᵝࡢᛂࢆ ��Υ࡛⾜ࠊࡀࡓࡗ┠ⓗ≀ࡣ☜ㄆ࡛ࡁ

Ꮫ㔞ㄽ㔞ࡣ※ࣥ࢜≀ࢵࣇࠊᅇࠋࡓࡗ࡞

ࡿ࠶࡛ � ➼㔞⏝ࠋࡓࡋ� 㓄ࢬࢫࡢᏛ✀ࡣᙅ

�ࠊࡽࡀ࡞⾮ᖹ࠸ 㓄ࡢ㓄ᗙࡀࡇࡿࢆศࡗ

�ࠊࡵࡓࡢࡑࠋࡿ࠸࡚ ➼㔞௨ୖࢵࣇࡢ≀ࣥ࢜

᥎ࡿࡍ⾜㐍ࡀᛂࠊ࡛ࡇࡿࡍ⏝ࢆ※

ࡣ፹⁐ࠋࡿࢀࡉ  'MF ࣜ࢝ࢵࣇࡀࡓࡋ⏝ࢆ

ࡋᅛయࡢ≦⢊ᮎࡶᢾ⤊ᚋ᧠ࠊࡎࡏゎ⁐ࡣ࣒࢘

ࢵࣇࡣᯝ⤖ࡢࡇࠋࡓ࠸࡚ࡋỿẊෆࢥࢫࣛࣇ࡚

࠶ᚲせ࡛ࡀウ᳨ࡢᴟᛶ⁐፹ࡍ⁐ࡃࡼࢆ࣒࢘ࣜ࢝

 ࠋࡿ࠸࡚ࡋ♧ࢆࡇࡿ
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ḟࢩ࢟ࣟࢻࣄࠊᇶࡾࡼⰋ࠸⬺㞳ᇶࢆᣢࡘᇶ㉁

ࡿ࠸࡚ࢀࢃゝ㞳ᇶ⬺࠸ࡼⓗ⯡୍ࠋࡓࡋウ᳨ࢆ

S-ࣝࢽ࣍ࣝࢫ࢚ࣥࣝࢺᇶ(ࣝࢩࢺᇶ)࣓ࠊ ࢆᇶࢩ࢟ࢺ

ᣢࡘᇶ㉁ࢆ⏝ࢺ࣮ࣞࢩࢺࣝࢳࣇࢼࠊࡎࡲࠋࡓࡋ

ࡏࡉᛂ⣲ࢵࣇࠊ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷࢆ

≀ⓗ┠ᡂ≀୰⏕ࠊࢁࡇࡓࡋCMS࡛ศᯒ*ࠋࡓ

ࢩࢺࣝࢳࣇࢼࠋࡓࢀࡉㄆ☜ࡀཎᩱࠊࡎࡁㄆ࡛☜ࡣ

ࢼ-Șࡢ㊧㔞ࡣᡂ≀୰⏕ࡢᛂࡓ࠸⏝ࢺ࣮ࣞ
ࣞࢩࢺࣝࢳࣇࢼࠊࡣࢀࡇࠋࡓࡁㄆ࡛☜ࡀ࣮ࣝࢺࣇ

ࡔ࣮ࣝࢺࣇࢼ-Șࡢᮍᛂࡢᡂẁ㝵࡛ྜࡢࢺ࣮

 ࠋࡿࢀࡽ࠼⪄
 

 
 
ḟࢆࣥࣞࢱࣇࢼࢩ࢟ࢺ࣓ࠊሷࢬࢫ(ϩ)ࠊ

3G2(Gba)3ࢵࣇࠊ⣲ᛂࠋࡓࡏࡉ*CMS࡛ศ

ᯒࠊࢁࡇࡓࡋ⏕ᡂ≀୰┠ⓗ≀ࡣ☜ㄆ࡛ࠊࡎࡁ

ཎᩱࡀ☜ㄆࠋࡓࢀࡉ 
 

㸱㸬⮯⣲ᛂ 

 
 ቑᒣ࣒࢘ࢪࣛࣃࠊࡣࡽゐ፹Ꮡᅾୗࢥࣝࣝࣜ

-ȧࡢ࣒࢘ࢪࣛࣃࠊࡏࡉᛂࢆ(ϩ)ࢬࢫሷ࣮ࣝ
✀Ꮫࢬࢫࣝࣜࡓࡏࡉ⏕Ⓨ࡚⤒ࢆ㘒యࣝࣜ

ሗࢆࣝࣜࣝࢽ࣎ࣝ࢝ࡿࡼᛂࡢࢻࣄࢹࣝ

࿌࣮ࣝࢥࣝࣝࣜࡣࢀࡇࠋ(�4ࡿ࠸࡚ࡋᑐࡋ

 ࠋࡿ࠸࡚ࡋ♧ࢆࡇࡿࡍᛂồ㟁Ꮚⓗࡀࢻࣄࢹࣝ

 

୍᪉ࠊᡃࠊࡣ࡛ࣉ࣮ࣝࢢࡢࠎS-ࣟࢡࣜࢺࣝࣜࢺ

୰࡛࣮ࣝࣀࢱ࣓ࡀࢬࢫࣟ NBS ≀⣲⮯ࡋᛂ

ࢪࣛࣃࡣࡇࡢࡇࠋࡿ࠸࡚ࡅࡘぢࢆࡇࡿ࠼ࢆ

ࣝࢽࢱࢫࣟࣟࢡࣜࢺࡋ↓άᛶࡿࡼ㘒య࣒࢘

ᇶࡀ⬺㞳ᇶ࡚ࡋാࡢࡇࠋࡿ࠸࡚ࡋ♧ࢆࡇࡃ

ᛂࡣ ࡞᮲௳࡛㐍⾜ࠊࡋ㧗⋡࡛⮯⣲≀ࢆ

ẘࡣࢬࢫࣟࣟࢡࣜࢺࣝࣜࢺ-Sࠊࡀࡿ࠶ᛂ࡛ࡿ࠼

ᛶࡢ㧗ྜࡽࢬࢫࣝࣜࢺࣛࢺࢸ࠸ᡂࡿࡍᚲせ࠶ࡀ

࡞ࡣᐇ⏝ⓗ࡛࡚ࡋᡂἲྜࡢ࣮ࣥࣞࣔࣟࣈࠊࡾ

 ࠋ࠸
 

 
 
 

ᵝྠ⣲ᛂࢵࣇࡿ࠸࡚ࡋウ᳨ࡀࠎᡃ࡛ࡇࡑ

ࣟࣈ࡚࠸⏝ࢆồ㟁Ꮚⓗ⮯⣲࡚ࡋᑐᛂ⣔ࡢ

 ࠋࡓࡋウ᳨ࢆᡂ⏕ࡢ࣮ࣥࣞࣔ
 

 
 
 
Șࠊࡎ࠸⏝ࢆ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷࠊࡎࡲ

⣲NBS⮯࣮ࣝࢺࣇࢼ- ᡂ⏕ࠋࡓࡏࡉᛂࢆ

ࢆ≀ *CMS ࡛ศᯒࡓࡋ⤖ᯝࠊ┠ⓗ≀ࡣ☜ㄆ࡛ࡁ

ྜࡓࡋ⨨ࡀ⣲⮯⎔ࣝࢳࣇࢼࡢཎᩱࠊࡎ

ࡣࢀࡇࠋ(7able 1)ࡓࢀࡉㄆ☜ࡀ≀ NBS ⏕Ⓨࡽ

ࡓࡋ Br㸩⎔ࣝࢳࣇࢼࡀồ᰾ᨷᧁࡓࡁ࡛࡚ࡋ⏕ᡂ

ࡾࡼࣥࢮࣥ࣋ࡣࣥࣞࢱࣇࢼࠋࡿ࠼ࢀࡽ࠼⪄ࡔ≀

ࡣỈ㓟ᇶࡓࡲࠊࡃࡍࡸࡾࡇ㉳ࡀồ㟁Ꮚ⨨ᛂࡶ

ⰾ㤶᪘ᑐࡿࡍồ㟁Ꮚ⨨ᛂࢺ࡚ࣝ࢜࠸࠾-
ࡢ⎔ࣝࢳࣇࢼࡵࡓࡢࡇࠋࡍ♧ࢆ㓄ྥᛶࣛࣃ 2

� ⮯⣲ཎᏊࡀᑟධࡓࢀࡉ᥎ ࠋࡿࢀࡉሷ
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Ỉ㓟ࠊሙྜ࠸࡞࠼ຍࢆゐ፹࣒࢘ࢪࣛࣃ(ϩ)ࢬࢫ

ᇶࡣ⬺㞳ᇶ࡚ࡋാࡢ⎔ࣝࢳࣇࢼࠊࡎỈ⣲ཎᏊ

 ࠋࡓࡗศࡀࡇࡍࡇ㉳ࢆᛂ⨨ࡀ
 

7able 1  NBSࡿࡼ⮯⣲ᛂ 

 
 
 
ḟࠊȘ-࣮ࣝࢺࣇࢼሷࢬࢫ(ϩ)3ࠊG2(Gba)3

࠼ຍࢆ ��Υ࡛ࡲຍ⇕ࡓࡋᚋࠊNBS ᛂ࠼ຍࢆ

ࣇࢼࡓࢀࡉᑟධࡀ⣲⮯ࠊࡣᡂ≀୰⏕ࠋࡓࡗ⾜ࢆ

ᑐỈ⣲ཎᏊࡢ⎔ࣝࢳࣇࢼࠋࡓࢀࡉㄆ☜ࡀ࣮ࣝࢺ

⨨ࡢ⣲⮯㞳⬺ࡢ㞳ᇶ⬺ࠊࡶࡾࡼᛂ⨨ࡿࡍ

ᛂࡃ㏿ࢆ㐍ࠊࡵࡓࡿࡵⰋ࠸⬺㞳ᇶࢆᣢࡘᇶ㉁ࢆ

᳨ウࠋࡓࡋཎᩱࢆࢺ࣮ࣛࢩࢺࣝࢳࣇࢼ⏝ࠊࡋ

ሷࢬࢫ(ϩ)3ࠊG2(Gba)3ࠊNBS ࠋࡓࡏࡉᛂ

*CMSࡾࡼ⏕ᡂ≀ࢆศᯒࡓࡋ⤖ᯝࣥࣞࢱࣇࢼࠊ

ࢺࡣȘࠊࡁࡢࡇࠋࡓࢀࡉㄆ☜ࡀ⣲⨨య⮯ࡢ

Șࡢࡇࠋࡓ࠸࡚ࡋኚỈ㓟ᇶࠊࡃ࡞ࡣᇶ࡛ࣝࢩ

-Șࡢᮍᛂࡓ࠸࡚ࢀࡲྵཎᩱ୰ࡣ࣮ࣝࢺࣇࢼ-
ࡋΰධࡎࢃ⣲ᛂ୰⮯ࡣࡓࡲ࣮ࣝࢺࣇࢼ

ࡔ࣮ࣝࢺࣇࢼ-ȘࡓࢀࡉຍỈศゎ࡚ࡗࡼỈࡓ

ࢆࣥࣞࢱࣇࢼࢩ࢟ࢺⓗ࡛࣓┠ࡢᵝྠࠋࡿࢀࡽ࠼⪄

ࣞࢱࣇࢼࡣ≀ᡂ⏕ࠊࢁࡇࡓࡗ⾜ࢆᛂ࡚࠸⏝

㓑㓟ࠋࡓࢀࡉㄆ☜ࡀྜయࡓࡋ⨨ࡀ⣲⮯⎔ࣥ

࣮ࢺࣇࢼ-Șࡢཎᩱࠊࡣᛂ࡛ࡢࣝࢳࣇࢼ-1

ㄆ☜ࡀ≀ྜࡓࡋ⨨ࡀ⣲⮯⎔ࣥࣞࢱࣇࢼࠊࣝ

࠸࡚ࡋኚỈ㓟ᇶࡣȘࡶᛂ࡛ࡢࡇࠋࡓࢀࡉ

  ࠋࡓ
 
 

㸲㸬Ⓨ⏕ࢬࢫࡓࡏࡉᏛ✀ࣝ࢟ࣝࡢ

ᛂ 

 
 ᐃࡿ࠸࡚ࡋ୰㛫యࡀᛂ⁐ᾮ୰࡛⏕ᡂ࠸࡚ࡋ

ࣝ࢟ࣝࡢ✀Ꮫࢬࢫࠊࡵࡓࡿࡍㄆ☜ࢆࡿ

࣮ࢺࣇࢼ-Șࠊ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷࠋࡓࡗ⾜ࢆ

≀ΰྜࡢࣝ 2mRl�L ሷࡢ࣒࢘ࢩࢿࢢ࣐ࣝࢳ࢚

7+F ⁐ᾮࢆᛂࠋࡓࡏࡉ 
⏕ᡂ≀ࢧ࢟࣊ࠊࢆ �ࣥ㓑㓟ࣝࢳ࢚㸻��1 ⁐ᒎ㛤ࡢ

፹ⷧࣝࢤ࢝ࣜࢩࡿ࠸⏝ࢆᒙ࣮ࣇࣛࢢࢺ࣐ࣟࢡ

(7LC)࡛ศ㞳ࠋࡓࡋ⣸እ⥺↷ᑕࡾࡼᴟᛶࡢప࠸

ࡢᶆရࡢ≀ⓗ┠≀ᡂ⏕ࠋࡓࢀࡉほᐹࡀࢺࢵ࣏ࢫ
1+-NMRࢆẚ㍑ࠊࢁࡇࡓࡋ⏕ᡂ≀୰ࡣỈ㓟ᇶ

1��㹼ࠊᡂ≀୰⏕ࠋࡓࢀࡉほᐹࡃࡁࡀࢡ࣮ࣆࡢ
2��SSm ㏆ࣝࢳ࢚ࡿࢀࡽࡳᇶ⏤᮶ࡣࢡ࣮ࣆࡢ

☜ㄆ࡛ࠋࡓࡗ࡞ࡁ*CMS࡛ศᯒࠊࡀࡓࡋ┠ⓗ≀

 ࠋࡓࡗ࡞ࢀࡉㄆ☜ࡣ
 

 
 
 

ྠᵝࡢᛂ࡚࠸⏝ࢆࣥࣞࢱࣇࢼࣔࣟࣈࠊࢆ ��Υ
ࢺࢸࠊࢁࡇࡓࡋCMS࡛ศᯒ*ࢆ≀ᡂ⏕ࠊ࠸⾜࡛

ࡢࡇࠋࡓࢀࡉㄆ☜ࡀᅇࡢཎᩱࢬࢫࣝࢳ࢚ࣛ

ᛂࡢ᮲௳᳨ウࡣᚋ᳨ࡢウㄢ㢟࡛ࠋࡿ࠶ 
 

㸳㸬⤖ㄽ 

 
 ሷࢬࢫ(ϩ)3ࠊG2(Gba)3࡚࠸⏝ࢆȘ-࣮ࣝࢺࣇࢼ

௳ᛂ᮲ࡢࠎ✀ࠋࡓࡋウ᳨ࢆ⣲ᛂࢵࣇࡢ࡞

ࢀࡽᚓࡣ≀⣲ࢵࣇࡢⓗ┠ࠊࡀࡓࡗ⾜ࢆᛂࡢ࡛

ࡶ࡚ࡋ⏝㐺⣲ᛂ⮯ࢆᛂࡢᵝྠࠋࡓࡗ࡞

┠ⓗ≀ࡣᚓࡢࣥࣞࢱࣇࢼࠊࡎࢀࡽ⮯⣲⨨యࡀ☜

ㄆࠊࡣࢀࡇࠋࡓࢀࡉNBS⎔ࣥࣞࢱࣇࢼࡀᑐࡿࡍ

ồ㟁Ꮚ⨨ᛂࡾࡼ⏕ᡂࠋࡿࢀࡽ࠼⪄ࡓࡋ┠

ⓗࢵࣇࡢ⣲≀ࡸ⮯⣲≀ࡀᚓࡓࡗ࡞ࢀࡽཎᅉ
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࣮ࢺࣇࢼ-Șࠊ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷࠋࡓㄪࢆ

ᛂ⁐ᾮࠊᚋࡓࡏࡉᛂࢆࣝ *rignarG ヨ⸆ࢆ

ຍ࡚ࣝ࢟ࣝ࠼ࠋࡓࡗ⾜ࢆ┠ⓗ≀ࡣᚓࠊࡎࢀࡽ

ࢪࣛࣃࠊࡣࢀࡇࠋࡓࢀࡉㄆ☜ࡀࢬࢫࣝࢳ࢚ࣛࢺࢸ

ࢬࢫࡿ࠸࡚ࡋᐃࠊࡎࡽࡇ㉳ࡀ㑏ඖⓗ⬺㞳ࡢ࣒࢘

୰㛫యࡀ⏕ᡂࢆࡇ࠸࡞࠸࡚ࡋ♧၀ࠋࡿࡍ 
 ᅇᐃࡓࡋᛂ⣔࡛ࣥࢤࣟࣁࡣࡀ㐍⾜࡞ࡋ

ࣇࣜࢺࡿࡍᑐ⎔ⰾ㤶ࠊ᪉୍ࠋࡓࡗศࡀࡇ࠸

Cu-CF3͇͆࡞άᛶ࡚࠸⏝ࢆ㖡ࠊࡣࣝࢳ࣓ࣟ࢜ࣝ

ࠊ࡛ࡇࡑࠋࡿ࠸࡚ࡋᡂຌࡾࡼࡇࡿࡏࡉ⏕Ⓨࢆ

ⰾ㤶⎔ᑐࢵࣇࡿࡍ⣲ࠊࡶ㖡ྜ≀ࡢῧຍ

͆✀άᛶࡿࡼ Cu-F ࡿࡍウ᳨ࢆ㊰⤒ࡿࡏࡉ⏕Ⓨ͇ࢆ

 ࠋࡿࢀࡉᮇᚅࡿࡍᡂຌࡀᛂࡢⓗ┠ࡾࡼࡇ
 

㸴㸬ᐇ㦂᪉ἲ 

 
㸴㸬㸯 Șࢵࣇࡢ࣮ࣝࢺࣇࢼ�⣲ᛂ 

 

 ୕᪉ࠊࣛࢡࢵࢥ ࡓ࠼ഛࢆ࣒ࢱࣉࢭ࣮ࣂ 2�mLࡢ

ࢥࢫࣛࣇࢫࢼཱྀࡘ᧠ᢾᏊࠊSnCl2(ϩ)  (��1��
�g, 1��mmRl)3ࠊG2(Gba)3 (���2�3g,   ���2�mm
Rl)ࠊ'MF(1mL)ࢆධࠋࡓࢀȘ-࣮ࢺࣇࢼ (ࣝ��1��1
g, 1��mmRl)ࢆ'MF(2mL)⁐ゎ࡛ࢪࣥࣜࢩࡋຍ

3�MEC-31(��1ࠊḟࠋࡓ࠼�g,���mmRl)ࢆ'MF
(2mL)⁐ゎ࡛ࢪࣥࣜࢩࡋຍࠋࡓ࠼ᐊ ୍࡛ᬌ

ᛂࠋࡓࡏࡉ 
 
㸴㸬㸰 ῧຍࢆຍࡓ࠼Șࢵࣇࡢ࣮ࣝࢺࣇࢼ�⣲

ᛂ 

 

୕᪉ࠊࣛࢡࢵࢥ ࡓ࠼ഛࢆ࣒ࢱࣉࢭ࣮ࣂ 2�mLࡢ

ࢥࢫࣛࣇࢫࢼཱྀࡘ᧠ᢾᏊࠊSnCl2(ϩ) (��1���g, 
1��mmRl)3ࠊG2(Gba)3 (���2�3g, ���2�mmRl)ࠊ
'MF(1mL) ࢆ ධ ࢀ ࡓ ࠋ Ș - ࢼ ࣇ ࢺ ࣮ ࣝ

(��1��1g,1��mmRl)ࢆ 'MF(2mL)⁐ゎࣥࣜࢩࡋ

ࡽࡉࠊ࠼ຍ࡛ࢪ $r ࠊࡽࡀ࡞ࡋฟࡃᙉࢆࢫ࢞

.F(⢊ᮎ)(��232�g,���mmRl)ࢆຍࠊ࠼ᐊ ࡛༙᪥

ᛂࡢࡑࠋࡓࡏࡉᚋࠊMEC-31(��1�3�g,���mmRl)
༙࡛ ᐊࠊ࠼ຍ࡛ࢪࣥࣜࢩࡋゎ⁐MF(2mL)'ࢆ

᪥᧠ᢾࠋࡓࡋ 
 
㸴㸬㸱 ྜࡢࢺ࣮ࣞࢩࢺࣝࢳࣇࢼᡂ 

 

 ୕᪉ࢆࣉࢵࣕ࢟ࠊࢡࢵࢥഛࡓ࠼ 2�mLࡢཱྀࡘ

ࣝࢩࢺị෭ୗ࡛ሷࠊࢥࢫࣛࣇࢫࢼ

(1�����g,��33�mmRl)ࠊEW3N(�mL)ࠊȘ-࣮ࢺࣇࢼ

(ࣝ���131g,�����mmRl)ࢆຍ୍ࠊ࠼ᬌᛂࠋࡓࡏࡉ

ᛂ⁐ᾮࢆịỈࠊḟ࡛ࣝࢸ࣮࢚࡛࠸Ὑίࠋࡓࡋ᭷

ᶵᒙࡽࡉࢆ 1��mRl�L +Cl Ỉ⁐ᾮࠊḟ࡛࠸ �㸣 
Na+C23Ỉ⁐ᾮ࡛ὙίࡓࡋᚋࠊịỈ࡛Ὑίࡿࡍ

ⓑ᱈Ⰽࡢ⤖ᬗࡀᚓࠋࡓࢀࡽ⤖ᬗࡣᑡ㔞ࣝࢸ࣮࢚ࡢ

࡛⤖ᬗࠋࡓࡋ 
 
㸴㸬㸲 Șࡢ࣮ࣝࢺࣇࢼ�⮯⣲ᛂ 

 

 NBS(��1���g, 1��mmRl)ࡢ MeCN ⁐ᾮ࠸⏝ࢆ

᪉ἲ࡛ᛂ࡞ᵝྠ⣲ࢵࣇࡢ࣮ࣝࢺࣇࢼ-Șࠊ࡚

 ࠋࡓࡏࡉ
 

㸴㸬㸳 Șࣝ࢟ࣝࡢ࣮ࣝࢺࣇࢼ�ᛂ 

 

 ୕᪉ࠊࣛࢡࢵࢥ ࡓ࠼ഛࢆ࣒ࢱࣉࢭ࣮ࣂ 2�mLࡢ

ࢥࢫࣛࣇࢫࢼཱྀࡘ᧠ᢾᏊࠊSnCl2(ϩ) (��1���g, 
1��mmRl)3ࠊG2(Gba)3    (���2�3g, ���2�mmRl)ࠊ
'MF(1mL)ࢆධࠋࡓࢀȘ-��1��1)࣮ࣝࢺࣇࢼg, 
1��mmRl)ࢆ 'MF(2mL)⁐ゎ࡛ࢪࣥࣜࢩࡋຍࠊ࠼

ᐊ ୍࡛ᬌᛂࠋࡓࡏࡉᛂ⁐ᾮ 2mRl�L 
EWMgCl 7+F⁐ᾮ(�mL)ࢆị෭ୗ࡛ࡾࡃࡗࡺୗ

ᚋࡽࡉࠊᐊ ୍࡛ᬌ᧠ᢾࠋࡓࡋ 
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