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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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ࡾ࠶㛗࡛≉ࡀ࡜ࡇ࠸㧗ࡀ⣲ྵ㔞ࢵࣇ᭷ຠࡢ ࠊ(��

SelecWIluRr ࢆ࡜ࡇࡿ࠶⣲໬๣࡛ࢵࣇ࠸ᙉ࡟⇕ࡣ

≉㛗ࠋ(��ࡿ࠸࡚ࡋ࡜ 
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཯ᛂࠊࡣồ㟁Ꮚⓗࢵࣇ⣲໬๣ࢆᡤᐃࡢ⁐፹୰ࡢ

Ș-ࠊ࣮ࣝࢺࣇࢼሷ໬ࢬࢫ(ϩ)3ࠊG2(Gba)3 ࠊ࠼ຍ࡟

ᐊ ࡛⾜ࠋࡓࡗ⁐፹ࢵࣇࠊࡣ࡟⣲໬཯ᛂ୍࡛⯡࡟

౑⏝ࠊࣝࣜࢺࢽࢺࢭ࢔ࡿࢀࡉ㠀ࣥࢺࣟࣉᛶᴟᛶ⁐

፹ࢻ࣑࢔࣒ࣝ࣍ࣝࢳ࣓ࢪࡢ('MF)ࠊἛⅬࡢ㧗࢚࠸

ࢆ(ME')ࣥࢱ࢚ࢩ࢟ࢺ࣓ࢪࡿ࠶⣔⁐፹࡛ࣝࢸ࣮
᳨ウࠊࡋ࠿ࡋࠋࡓࡋ⏕ᡂ≀ࣇࣛࢢࢺ࣐ࣟࢡࢫ࢞ࢆ

㉁㔞ศᯒィ(*CMS)࡛ศᯒࡓࡋ⤖ᯝࠊ┠ⓗࣝࣇࡢ

 ࠋࡓࡗ࠿࡞ࡁㄆ࡛☜ࡣࣥࣞࢱࣇࢼࣟ࢜
┠ⓗ≀ࡀᚓࡓࡗ࠿࡞ࢀࡽཎᅉࠊ࡚ࡋ࡜᝿ᐃ࡚ࡋ

࡚ࡋศゎࡀ⣲໬๣ࢵࣇ࡟๓ࡿࡍᡂ⏕ࡀ୰㛫యࡿ࠸

ሷࠊ࣮ࣝࢺࣇࢼ-Șࠊ࡛ࡇࡑࠋࡓ࠼⪄ࢆᛶ⬟ྍࡿ࠸

໬ࢬࢫ(ϩ)3ࠊG2(Gba)3ࡢΰྜ≀ࢆᐊ ࡛ᩘ᫬㛫᧠

ᢾࡓࡋᚋࢵࣇ࡟⣲໬๣ࢆຍࠊ࠼཯ᛂࠊࡀࡓࡗ⾜ࢆ

┠ⓗ≀ࡣ☜ㄆ࡛࣒࢘ࢪࣛࣃࠊ࡟⯡୍ࠋࡓࡗ࠿࡞ࡁ

㘒యࡢ࡜࣮ࣥࣞ࢔ࣔࣟࣈ࡜཯ᛂࡾࡼ࡟㓟໬ⓗ௜ຍ

యࢆᙧᡂࠊࡣ࡟ࡿࡍ��Υ⛬ᗘࡀ⇕ࡢᚲせ࡜ゝࢀࢃ

ࠊ(ϩ)ࢬࢫሷ໬࡟࣮ࣝࢺࣇࢼ-Șࠊࡵࡓࡢࡑࠋࡿ࠸࡚
ࠊ㝿ࡿࡍᡂ⏕ࢆ✀໬Ꮫࢬࢫ࠼ຍࢆゐ፹࣒࢘ࢪࣛࣃ

㐺ᗘ࡞ຍ⇕ࡀᚲせ࡛ࠋࡿ࠶ 
ࡁ኱ࡢ㟁Ẽ㝜ᛶᗘࡣ≀໬ྜࢬࢫࡸ≀⣲໬ྜ࢖ࢣ

㧗㓄఩ࡀ㔠ᒓࡾࡼ࡟࡝࡞㓟⣲ཎᏊࡸ⣲ཎᏊࢵࣇ࠸

໬ࣝ࢝ࣆ࢔ࠊ࡜ࡿࡍ఩ࡢ᭷ᶵᇶ࡜㔠ᒓࡀྜ⤖ࡢ㛗

ࢬࢫ໬᭷ᶵࣥࢤࣟࣁࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࡞ࡃ

㧗㓄࡟ᐜ᫆ࠊ࡚ࡗࡼ࡟ῧຍࡢࣥ࢜࢖≀໬ࢵࣇࠊࡣ

఩࡟✀ࢬࢫኚ᥮࡛ࠋࡿࡁMarWinezࠊࡣࡽሷ໬ࣜࢺ

࣒࢘ࢽࣔࣥ࢔ࣝࢳࣈࣛࢺࢸ໬ࢵࣇ࡟ࢬࢫࣝࢽ࢙ࣇ

(7B$F)ࢆ 2 ➼㔞స⏝ࢽࣔࣥ࢔ࣝࢳࣈࣛࢺࢸࡏࡉ

ㄪ〇ࢆࢺ࣮ࢼࣥࢱࢫࣝࢽ࢙ࣇࣜࢺࣟ࢜ࣝࣇࢪ࣒࢘

཯࠸㧗࡟཯ᛂࢢࣥࣜࣉࢵ஺ᕪ࢝ࡀ཯ᛂ๣ࡢࡇࠊࡋ

ᛂᛶࢆ࡜ࡇࡍ♧ࢆぢࠋ(��ࡿ࠸࡚ࡅࡘ 

 

 
 
໬Ꮫࢬࢫࡢ୰㛫యࡿ࠸࡚ࡋ᝿ᐃࡀࠎᡃࠊ࡛ࡇࡑ

࡜ࡿࡍ㧗㓄఩໬࡛※ࣥ࢜࢖≀໬ࢵࣇࡢࠎ✀ࠊࡶ✀

⬺㞳ࢵࣇࠊ࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢࡿ࡞ࡃࡍࡸࡋ໬࢝

࡜࣒࢘ࣜ 7B$F ࢀࡒࢀࡑࢆ � ➼㔞ຍྠ࡚࠼ᵝࡢ

཯ᛂࠋࡓࡗ⾜ࢆ཯ᛂΰྜ≀ࢆ *CMS ࡛ศᯒࡓࡋ

ࠋࡓࡗ࠿࡞ࡁㄆ࡛☜ࡣ≀ⓗ┠࡟ᡂ≀୰⏕ࠊࢁࡇ࡜

ྠᵝࡢ཯ᛂࢆ ��Υ࡛⾜ࠊࡀࡓࡗ┠ⓗ≀ࡣ☜ㄆ࡛ࡁ

໬Ꮫ㔞ㄽ㔞ࡣ※ࣥ࢜࢖≀໬ࢵࣇࠊ௒ᅇࠋࡓࡗ࠿࡞

ࡿ࠶࡛ � ➼㔞౑⏝ࠋࡓࡋ� 㓄఩ࢬࢫࡢ໬Ꮫ✀ࡣᙅ

�ࠊࡽࡀ࡞⾮ᖹ࠸ 㓄఩ࡢ㓄ᗙࡀ࡜ࡇࡿ࡜ࢆศࡗ࠿

�ࠊࡵࡓࡢࡑࠋࡿ࠸࡚ ➼㔞௨ୖࢵࣇࡢ໬≀ࣥ࢜࢖

᥎࡜ࡿࡍ⾜㐍࡟⁥෇ࡀ཯ᛂࠊ࡛࡜ࡇࡿࡍ⏝౑ࢆ※

ࡣ፹⁐ࠋࡿࢀࡉ  'MF ໬࢝ࣜࢵࣇࡀࡓࡋ⏝౑ࢆ

ࡋ࡜ᅛయࡢ≦⢊ᮎࡶᢾ⤊஢ᚋ᧠ࠊࡎࡏゎ⁐ࡣ࣒࢘

໬ࢵࣇࡣᯝ⤖ࡢࡇࠋࡓ࠸࡚ࡋỿẊ࡟ෆࢥࢫࣛࣇ࡚

࠶ᚲせ࡛ࡀウ᳨ࡢᴟᛶ⁐፹ࡍ࠿⁐ࡃࡼࢆ࣒࢘ࣜ࢝

 ࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ
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ḟࢩ࢟ࣟࢻࣄࠊ࡟ᇶࡾࡼⰋ࠸⬺㞳ᇶࢆᣢࡘᇶ㉁

ࡿ࠸࡚ࢀࢃゝ࡜㞳ᇶ⬺࠸ࡼ࡟ⓗ⯡୍ࠋࡓࡋウ᳨ࢆ

S-ࣝࢽ࣍ࣝࢫ࢚ࣥࣝࢺᇶ(ࣝࢩࢺᇶ)࣓ࠊ ࢆᇶࢩ࢟ࢺ

ᣢࡘᇶ㉁ࢆ౑⏝ࢺ࣮ࣞࢩࢺࣝࢳࣇࢼࠊࡎࡲࠋࡓࡋ

ࡏࡉ཯ᛂ࡜⣲໬๣ࢵࣇࠊ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷ໬ࢆ

≀ⓗ┠࡟ᡂ≀୰⏕ࠊࢁࡇ࡜ࡓࡋCMS࡛ศᯒ*ࠋࡓ

ࢩࢺࣝࢳࣇࢼࠋࡓࢀࡉㄆ☜ࡀཎᩱࠊࡎࡁㄆ࡛☜ࡣ

ࢼ-Șࡢ⑞㊧㔞ࡣ࡟ᡂ≀୰⏕ࡢ཯ᛂࡓ࠸⏝ࢺ࣮ࣞ
ࣞࢩࢺࣝࢳࣇࢼࠊࡣࢀࡇࠋࡓࡁㄆ࡛☜ࡀ࣮ࣝࢺࣇ

࡜ࡔ࣮ࣝࢺࣇࢼ-Șࡢᮍ཯ᛂࡢᡂẁ㝵࡛ྜࡢࢺ࣮

 ࠋࡿࢀࡽ࠼⪄
 

 
 
ḟࢆࣥࣞࢱࣇࢼࢩ࢟ࢺ࣓ࠊ࡟ሷ໬ࢬࢫ(ϩ)ࠊ

3G2(Gba)3ࢵࣇࠊ⣲໬๣࡜཯ᛂࠋࡓࡏࡉ*CMS࡛ศ

ᯒࠊࢁࡇ࡜ࡓࡋ⏕ᡂ≀୰࡟┠ⓗ≀ࡣ☜ㄆ࡛ࠊࡎࡁ

ཎᩱࡀ☜ㄆࠋࡓࢀࡉ 
 

㸱㸬⮯⣲໬཯ᛂ 

 
 ቑᒣ࣒࢘ࢪࣛࣃࠊࡣࡽゐ፹Ꮡᅾୗࢥࣝ࢔ࣝࣜ࢔

-ȧࡢ࣒࢘ࢪࣛࣃࠊࡏࡉ཯ᛂࢆ(ϩ)ࢬࢫሷ໬࡜࣮ࣝ
࡜✀໬Ꮫࢬࢫࣝࣜ࢔ࡓࡏࡉ⏕Ⓨ࡚⤒ࢆ㘒యࣝࣜ࢔

ሗࢆ໬ࣝࣜ࢔ࣝࢽ࣎ࣝ࢝ࡿࡼ࡟཯ᛂࡢࢻࣄࢹࣝ࢔

࿌࡟࣮ࣝࢥࣝ࢔ࣝࣜ࢔ࡣࢀࡇࠋ(�4ࡿ࠸࡚ࡋᑐ࢔ࡋ

 ࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿࡍ཯ᛂ࡟ồ㟁Ꮚⓗࡀࢻࣄࢹࣝ

 

୍᪉ࠊᡃࠊࡣ࡛ࣉ࣮ࣝࢢࡢࠎS-ࣟࢡࣜࢺࣝࣜࢺ

୰࡛࣮ࣝࣀࢱ࣓ࡀࢬࢫࣟ NBS ≀⣲໬⮯ࡋ཯ᛂ࡜

ࢪࣛࣃࡣ࡜ࡇࡢࡇࠋࡿ࠸࡚ࡅࡘぢࢆ࡜ࡇࡿ࠼୚ࢆ

࣒࢘㘒యࡿࡼ࡟άᛶ໬↓ࣝࢽࢱࢫࣟࣟࢡࣜࢺ࡟ࡋ

ᇶࡀ⬺㞳ᇶ࡚ࡋ࡜ാࡢࡇࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡃ཯

ᛂࡣ ࿴࡞᮲௳࡛㐍⾜ࠊࡋ㧗཰⋡࡛⮯⣲໬≀ࢆ୚

ẘࡣࢬࢫࣟࣟࢡࣜࢺࣝࣜࢺ-Sࠊࡀࡿ࠶཯ᛂ࡛ࡿ࠼

ᛶࡢ㧗ྜࡽ࠿ࢬࢫࣝࣜࢺࣛࢺࢸ࠸ᡂࡿࡍᚲせ࠶ࡀ

࡞ࡣᐇ⏝ⓗ࡛࡚ࡋ࡜ᡂἲྜࡢ࣮ࣥࣞ࢔ࣔࣟࣈࠊࡾ

 ࠋ࠸
 

 
 
 

ᵝྠ࡜⣲໬཯ᛂࢵࣇࡿ࠸࡚ࡋウ᳨ࡀࠎᡃ࡛ࡇࡑ

ࣟࣈ࡚࠸⏝ࢆồ㟁Ꮚⓗ⮯⣲໬๣࡚ࡋᑐ࡟཯ᛂ⣔ࡢ

 ࠋࡓࡋウ᳨ࢆᡂ⏕ࡢ࣮ࣥࣞ࢔ࣔ
 

 
 
 
Șࠊ࡟ࡎ࠸⏝ࢆ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷ໬ࠊࡎࡲ

⣲໬๣NBS⮯࡜࣮ࣝࢺࣇࢼ- ᡂ⏕ࠋࡓࡏࡉ཯ᛂࢆ

ࢆ≀ *CMS ࡛ศᯒࡓࡋ⤖ᯝࠊ┠ⓗ≀ࡣ☜ㄆ࡛ࡁ

໬ྜࡓࡋ᥮⨨ࡀ⣲⮯࡟⎔ࣝࢳࣇࢼ࡟௚ࡢཎᩱࠊࡎ

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᪘࡟ᑐࡿࡍồ㟁Ꮚ⨨᥮཯ᛂࢺ࡚ࣝ࢜࠸࠾࡟-
ࡢ⎔ࣝࢳࣇࢼࡵࡓࡢࡇࠋࡍ♧ࢆ㓄ྥᛶࣛࣃ 2఩࡜

� ఩࡟⮯⣲ཎᏊࡀᑟධ࡜ࡓࢀࡉ᥎ ࠋࡿࢀࡉሷ໬
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Ỉ㓟ࠊሙྜ࠸࡞࠼ຍࢆゐ፹࣒࢘ࢪࣛࣃ࡜(ϩ)ࢬࢫ

ᇶࡣ⬺㞳ᇶ࡚ࡋ࡜ാࡢ⎔ࣝࢳࣇࢼࠊࡎ࠿Ỉ⣲ཎᏊ

 ࠋࡓࡗ࠿ศࡀ࡜ࡇࡍࡇ㉳ࢆ᥮཯ᛂ⨨ࡀ
 

7able 1  NBSࡿࡼ࡟⮯⣲໬཯ᛂ 

 
 
 
ḟࠊ࡟Ș-࡜࣮ࣝࢺࣇࢼሷ໬ࢬࢫ(ϩ)3ࠊG2(Gba)3

࠼ຍࢆ ��Υ࡛ࡲຍ⇕ࡓࡋᚋࠊ࡟NBS ཯ᛂ࠼ຍࢆ

ࣇࢼࡓࢀࡉᑟධࡀ⣲⮯ࠊࡣ࡟ᡂ≀୰⏕ࠋࡓࡗ⾜ࢆ

ᑐ࡟Ỉ⣲ཎᏊࡢ⎔ࣝࢳࣇࢼࠋࡓࢀࡉㄆ☜ࡀ࣮ࣝࢺ

᥮⨨ࡢ⣲⮯࡜㞳⬺ࡢ㞳ᇶ⬺ࠊࡶࡾࡼ᥮཯ᛂ⨨ࡿࡍ

཯ᛂࡃ㏿ࢆ㐍ࠊࡵࡓࡿࡵⰋ࠸⬺㞳ᇶࢆᣢࡘᇶ㉁ࢆ

᳨ウࠋࡓࡋཎᩱࢆࢺ࣮ࣛࢩࢺࣝࢳࣇࢼ࡟౑⏝ࠊࡋ

ሷ໬ࢬࢫ(ϩ)3ࠊG2(Gba)3ࠊNBS ࠋࡓࡏࡉ཯ᛂ࡜

*CMSࡾࡼ࡟⏕ᡂ≀ࢆศᯒࡓࡋ⤖ᯝࣥࣞࢱࣇࢼࠊ

ࢺࡣȘ఩ࠊࡁ࡜ࡢࡇࠋࡓࢀࡉㄆ☜ࡀ⣲⨨᥮య⮯ࡢ

Șࡢࡇࠋࡓ࠸࡚ࡋኚ໬࡟Ỉ㓟ᇶࠊࡃ࡞ࡣᇶ࡛ࣝࢩ

-Șࡢᮍ཯ᛂࡓ࠸࡚ࢀࡲྵ࡟ཎᩱ୰ࡣ࣮ࣝࢺࣇࢼ-
ࡋΰධ࡟࠿ࡎࢃ࡟⣲໬཯ᛂ୰⮯ࡣࡓࡲ࣮ࣝࢺࣇࢼ

࡜ࡔ࣮ࣝࢺࣇࢼ-ȘࡓࢀࡉຍỈศゎ࡚ࡗࡼ࡟Ỉࡓ

ࢆࣥࣞࢱࣇࢼࢩ࢟ࢺⓗ࡛࣓┠ࡢᵝྠࠋࡿࢀࡽ࠼⪄

ࣞࢱࣇࢼࡣ࡟≀ᡂ⏕ࠊࢁࡇ࡜ࡓࡗ⾜ࢆ཯ᛂ࡚࠸⏝

㓑㓟ࠋࡓࢀࡉㄆ☜ࡀ໬ྜయࡓࡋ᥮⨨ࡀ⣲⮯࡟⎔ࣥ

࣮ࢺࣇࢼ-Ș࡟௚ࡢཎᩱࠊࡣ཯ᛂ࡛ࡢ࡜ࣝࢳࣇࢼ-1

ㄆ☜ࡀ≀໬ྜࡓࡋ᥮⨨ࡀ⣲⮯࡟⎔ࣥࣞࢱࣇࢼࠊࣝ

࠸࡚ࡋኚ໬࡟Ỉ㓟ᇶࡣȘ఩ࡶ཯ᛂ࡛ࡢࡇࠋࡓࢀࡉ

  ࠋࡓ
 
 

㸲㸬Ⓨ⏕ࢬࢫࡓࡏࡉ໬Ꮫ✀ࣝ࢟ࣝ࢔ࡢ໬

཯ᛂ 

 
 ᝿ᐃࡿ࠸࡚ࡋ୰㛫యࡀ཯ᛂ⁐ᾮ୰࡛⏕ᡂ࠸࡚ࡋ

໬ࣝ࢟ࣝ࢔ࡢ✀໬Ꮫࢬࢫࠊ࡟ࡵࡓࡿࡍㄆ☜ࢆ࠿ࡿ

࣮ࢺࣇࢼ-Șࠊ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷ໬ࠋࡓࡗ⾜ࢆ

࡟≀ΰྜࡢࣝ 2mRl�L ሷ໬࢚ࡢ࣒࢘ࢩࢿࢢ࣐ࣝࢳ

7+F ⁐ᾮࢆ཯ᛂࠋࡓࡏࡉ 
⏕ᡂ≀ࢧ࢟࣊ࠊࢆ �ࣥ㓑㓟࢚ࣝࢳ㸻��1 ⁐ᒎ㛤ࡢ

፹ⷧࣝࢤ࢝ࣜࢩࡿ࠸⏝ࢆᒙ࣮࢕ࣇࣛࢢࢺ࣐ࣟࢡ

(7LC)࡛ศ㞳ࠋࡓࡋ⣸እ⥺↷ᑕࡾࡼ࡟ᴟᛶࡢప࠸

ࡢᶆရࡢ≀ⓗ┠࡜≀ᡂ⏕ࠋࡓࢀࡉほᐹࡀࢺࢵ࣏ࢫ
1+-NMRࢆẚ㍑ࠊࢁࡇ࡜ࡓࡋ⏕ᡂ≀୰ࡣ࡟Ỉ㓟ᇶ

1��㹼ࠊ࡟ᡂ≀୰⏕ࠋࡓࢀࡉほᐹࡃࡁ኱ࡀࢡ࣮ࣆࡢ
2��SSm ௜㏆ࣝࢳ࢚ࡿࢀࡽࡳ࡟ᇶ⏤᮶ࡣࢡ࣮ࣆࡢ

☜ㄆ࡛ࠋࡓࡗ࠿࡞ࡁ*CMS࡛ศᯒࠊࡀࡓࡋ┠ⓗ≀

 ࠋࡓࡗ࠿࡞ࢀࡉㄆ☜ࡣ
 

 
 
 

ྠᵝࡢ཯ᛂ࡚࠸⏝ࢆࣥࣞࢱࣇࢼࣔࣟࣈࠊࢆ ��Υ
ࢺࢸࠊࢁࡇ࡜ࡓࡋCMS࡛ศᯒ*ࢆ≀ᡂ⏕ࠊ࠸⾜࡛

཯ࡢࡇࠋࡓࢀࡉㄆ☜ࡀᅇ཰ࡢཎᩱ࡜ࢬࢫࣝࢳ࢚ࣛ

ᛂࡢ᮲௳᳨ウࡣ௒ᚋ᳨ࡢウㄢ㢟࡛ࠋࡿ࠶ 
 

㸳㸬⤖ㄽ 

 
 ሷ໬ࢬࢫ(ϩ)3ࠊG2(Gba)3࡚࠸⏝ࢆȘ-࣮ࣝࢺࣇࢼ

௳཯ᛂ᮲ࡢࠎ✀ࠋࡓࡋウ᳨ࢆ⣲໬཯ᛂࢵࣇࡢ࡝࡞

ࢀࡽᚓࡣ≀⣲໬ࢵࣇࡢⓗ┠ࠊࡀࡓࡗ⾜ࢆ཯ᛂࡢ࡛

ࡶ࡚ࡋ⏝㐺࡟⣲໬཯ᛂ⮯ࢆ཯ᛂࡢᵝྠࠋࡓࡗ࠿࡞

┠ⓗ≀ࡣᚓࡢࣥࣞࢱࣇࢼࠊࡎࢀࡽ⮯⣲⨨᥮యࡀ☜

ㄆࠊࡣࢀࡇࠋࡓࢀࡉNBS࡟⎔ࣥࣞࢱࣇࢼࡀᑐࡿࡍ

ồ㟁Ꮚ⨨᥮཯ᛂࡾࡼ࡟⏕ᡂࠋࡿࢀࡽ࠼⪄࡜ࡓࡋ┠

ⓗࢵࣇࡢ⣲໬≀ࡸ⮯⣲໬≀ࡀᚓࡓࡗ࠿࡞ࢀࡽཎᅉ
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࣮ࢺࣇࢼ-Șࠊ3G2(Gba)3ࠊ(ϩ)ࢬࢫሷ໬ࠋࡓ࡭ㄪࢆ

࡟཯ᛂ⁐ᾮࠊᚋࡓࡏࡉ཯ᛂࢆࣝ *rignarG ヨ⸆ࢆ

ຍࣝ࢟ࣝ࢔࡚࠼໬ࠋࡓࡗ⾜ࢆ┠ⓗ≀ࡣᚓࠊࡎࢀࡽ

ࢪࣛࣃࠊࡣࢀࡇࠋࡓࢀࡉㄆ☜ࡀࢬࢫࣝࢳ࢚ࣛࢺࢸ

ࢬࢫࡿ࠸࡚ࡋ᝿ᐃࠊࡎࡽࡇ㉳ࡀ㑏ඖⓗ⬺㞳ࡢ࣒࢘

୰㛫యࡀ⏕ᡂࢆ࡜ࡇ࠸࡞࠸࡚ࡋ♧၀ࠋࡿࡍ 
 ௒ᅇ᝿ᐃࡓࡋ཯ᛂ⣔࡛ࣥࢤࣟࣁࡣ໬ࡀ㐍⾜࡞ࡋ

ࣇࣜࢺࡿࡍᑐ࡟⎔ⰾ㤶ࠊ᪉୍ࠋࡓࡗ࠿ศࡀ࡜ࡇ࠸

Cu-CF3͇͆࡞άᛶ࡚࠸⏝ࢆ㖡ࠊࡣ໬ࣝࢳ࣓ࣟ࢜ࣝ

ࠊ࡛ࡇࡑࠋࡿ࠸࡚ࡋᡂຌࡾࡼ࡟࡜ࡇࡿࡏࡉ⏕Ⓨࢆ

ⰾ㤶⎔࡟ᑐࢵࣇࡿࡍ⣲໬ࠊࡶ࡟㖡໬ྜ≀ࡢῧຍ࡟

͆✀άᛶࡿࡼ Cu-F ࡿࡍウ᳨ࢆ㊰⤒ࡿࡏࡉ⏕Ⓨࢆ͇

 ࠋࡿࢀࡉᮇᚅ࡜ࡿࡍᡂຌࡀ཯ᛂࡢⓗ┠ࡾࡼ࡟࡜ࡇ
 

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(��1ࠊ࡟ḟࠋࡓ࠼�g,���mmRl)ࢆ'MF
(2mL)࡟⁐ゎ࡛ࢪࣥࣜࢩࡋຍࠋࡓ࠼ᐊ ୍࡛ᬌ཯

ᛂࠋࡓࡏࡉ 
 
㸴㸬㸰 ῧຍ๣ࢆຍࡓ࠼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 

 

 ୕᪉ࠊ࢟ࢡࢵࢥ ࡓ࠼ഛࢆࣉࢵࣕ 2�mLࡢ஧ཱྀࡘ

ࣝࢩࢺị෭ୗ࡛ሷ໬ࠊ࡟ࢥࢫࣛࣇࢫࢼ

(1�����g,��33�mmRl)ࠊEW3N(�mL)ࠊȘ-࣮ࢺࣇࢼ

(ࣝ���131g,�����mmRl)ࢆຍ୍ࠊ࠼ᬌ཯ᛂࠋࡓࡏࡉ

཯ᛂ⁐ᾮࢆịỈࠊḟ࡛ࣝࢸ࣮࢚࡛࠸Ὑίࠋࡓࡋ᭷

ᶵᒙ࡟ࡽࡉࢆ 1��mRl�L +Cl Ỉ⁐ᾮࠊḟ࡛࠸ �㸣 
Na+C23Ỉ⁐ᾮ࡛ὙίࡓࡋᚋࠊịỈ࡛Ὑί࡜ࡿࡍ

ⓑ᱈Ⰽࡢ⤖ᬗࡀᚓࠋࡓࢀࡽ⤖ᬗࡣᑡ㔞ࣝࢸ࣮࢚ࡢ

࡛෌⤖ᬗࠋࡓࡋ 
 
㸴㸬㸲 Șࡢ࣮ࣝࢺࣇࢼ�⮯⣲໬཯ᛂ 

 

 NBS(��1���g, 1��mmRl)ࡢ MeCN ⁐ᾮ࠸⏝ࢆ

᪉ἲ࡛཯ᛂ࡞ᵝྠ࡜⣲໬ࢵࣇࡢ࣮ࣝࢺࣇࢼ-Șࠊ࡚

 ࠋࡓࡏࡉ
 

㸴㸬㸳 Șࣝ࢟ࣝ࢔ࡢ࣮ࣝࢺࣇࢼ�໬཯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 ୍࡛ᬌ཯ᛂࠋࡓࡏࡉ཯ᛂ⁐ᾮ࡟ 2mRl�L 
EWMgCl 7+F⁐ᾮ(�mL)ࢆị෭ୗ࡛ࡾࡃࡗࡺ⁲ୗ

ᚋ࡟ࡽࡉࠊᐊ ୍࡛ᬌ᧠ᢾࠋࡓࡋ 
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