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pKa 第二部 応用編 
 

pKaの立場より反応を解析して，理解を深める。 

 
細川 善一郎 

 
 
以下は参考文献。 

1) Introduction to Organic Chemistry, Revised Printing (4th Edition)，著者 Andrew 
Streitwieser, Heathcock and Kosower, Prentice Hall, 1992. 

2) 「演習で学ぶ有機反応機構」 化学同人 ISBN：9784759810455 

3) 「化学事典」東京化学同人 ISBN: 9784807904112 
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❶ 下記の反応について，以下の問いに答えよ。 
 

 
 
①  フェノールはメチル化される。しかれどもエタノールなどのアルコールは

メチル化されない。 何故に ? ? ?  （ジアゾメタンの pKaは「演習で学ぶ有

機反応機構」に記載されています。参照ください。） 
 
②  反応の選択性（モノメチル化）について。何故に ? ? ? 
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❷ 下記の反応について，以下の問いに答えよ。 
 
①  糖のアノマー位だけ反応している。何故に ? ? ?   
 

 

 
 
 
② アノマー位のシリル基が, ２位のヒドロキシル基に転位している。この転位

の driving force は如何？ 
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❸ 下記の Suzuki 反応に関して，以下の問いに答えよ。 

 
①  水溶液中のホウ酸（H3BO3）の解離式をしめせ。  

② H3BO3の pKaは？  

③ Na2CO3を用いる理由は？ 

④ 炭素−ホウ素結合が活性化される瞬間は如何？（学部授業の定番）。 

 

 

❹ 下記のWittig 転位と aza-Wittig 転位について，反応速度

の差を説明せよ。 

 

 

 

❺ Mitsunobu反応の pKaについて述べよ。  

Organic Syntheses, Coll. Vol. 10, p.102 (2004); Vol. 75, p.53 (1998). 

SYNTHESIS OF UNSYMMETRICAL BIARYLS USING A 
MODIFIED SUZUKI CROSS-COUPLING: 4-

BIPHENYLCARBOXALDEHYDE  

[ [1,1'-Biphenyl]-4-carboxaldehyde ] 

 

Submitted by Bret E. Huff, Thomas M. Koenig, David Mitchell, and Michael A. Staszak1 .
 

Checked by Steven Wenglowsky and Louis S. Hegedus. 

1. Procedure 

A 2-L, three-necked, round-bottomed flask equipped with a magnetic stirring bar, condenser, and a 
nitrogen gas inlet is charged with 50.0 g (0.270 mol) of 4-bromobenzaldehyde , 34.6 g (0.284 mol, 1.05 
equiv) of benzeneboronic acid , and 485 mL of 1-propanol under a nitrogen purge. The mixture is 
stirred at room temperature for 30 min, allowing the solids to dissolve. The resulting solution is treated 
with 0.182 g (0.811 mmol, 0.003 equiv) of palladium acetate , 0.638 g (2.43 mmol, 0.009 equiv) of 
triphenylphosphine , 162 mL of 2 M sodium carbonate (Na2CO3) (0.324 mol, 1.20 equiv), 95.0 mL of 
deionized water and heated to reflux under a nitrogen atmosphere (Note 1). 

After 45 min at reflux, a reaction aliquot checked by 1H NMR indicates that the reaction is complete 
(Note 2), (Note 3) and (Note 4). The heat source is removed and 350 mL of water is added while the 
mixture is still hot. The nitrogen gas source is removed and the reaction is allowed to stir open to the 
atmosphere for 2.5 hr while cooling to room temperature (Note 5). The darkened mixture is diluted with 
500 mL of ethyl acetate and transferred to a 2-L separatory funnel (Note 6). The two phases are 
separated and the aqueous layer is back-extracted with two additional 250-mL portions of ethyl acetate . 
The combined organic layers are washed with 250 mL of aqueous 5% sodium bicarbonate (NaHCO3) 
followed by saturated brine, 2 × 250 mL (Note 7). The organic solution is placed in a 2-L Erlenmeyer 
flask with a magnetic stirring bar, treated with 25.0 g of Darco G-60 (Note 8) and stirred at room 
temperature for 30 min. To the mixture is added 50.0 g of sodium sulfate (Na2SO4) (Note 9) and stirring 
is continued for an additional 30 min. 

A 2-L filter flask is equipped with an 11-cm Büchner funnel with filter paper. The funnel is charged 
with Celite to a depth of 1 cm (Note 10) and 50.0 g of Florisil is spread evenly on top of the Celite. The 
above mixture is filtered through this pad of filter aid (Note 11). The filter cake is rinsed with ethyl 
acetate, 2 × 100 mL . The resulting pale yellow filtrate is concentrated under reduced pressure to yield 
47.3 g (96.2%) of pale yellow crystals (Note 12). 

The crude solids are treated with 189 mL of hexanes (4 mL/g) and slurried at room temperature for 
10 min before heating to reflux (Note 13). The resulting hazy solution is treated with 47.3 mL of 
methanol (1 mL/g), which clarifies the mixture (Note 14). Crystallization is induced by removing the 
heat source and allowing the mixture to cool slowly to room temperature over 2 hr. The flask is placed 
in a freezer to chill overnight. The thick slurry of crystals is filtered, rinsed with cold hexanes, 2 × 40 
mL , and vacuum dried at room temperature to afford 42.5 g of pale yellow crystals (86.3% overall 
yield) (Note 15) and (Note 16). 

2. Notes 

1. 4-Bromobenzaldehyde and triphenylphosphine were purchased from Aldrich Chemical Company, 

DOI:10.15227/orgsyn.075.0053
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