
 

 ３． A．Benzanilide の合成 
 
 

1. Benzophenone Oxime 
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benzophenone

  MW  182
  mp      48℃
  bp     297℃
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benzophenone oxime

       MW  197
       mp    143-144℃

 
 
 Reagent and Solvent 

 benzophenone  3.3 g 

 NH2OH・HCl 2.5 g  

 EtOH 21 ml 

 KOH 4.2 g 

 diluted H2SO4 

 EtOH 

 activated charcoal  

 

Procedure  

 Oximation reaction between carbonyl compounds and hydroxylamine or its salts have 

been used as a test for the presence of aldehydes or ketones.  Although the reaction of carbonyl 

compounds with free hydroxylamine, in general, is complete, the instability of this reagent due to 

air oxidation discourages its use.  On the other hand, although the hydroxylamine salts are 

relatively stable, an equilibrium is involved in their reactions with carbonyl compounds, and 

special conditions are necessary in many cases. 

 To a solution of 2.5 g of hydroxylamine hydrochloride1) dissolved in a mixture of 5 ml of 

water and 21 ml of ethanol placed in a 200 ml of egg-plant-shaped flask equipped with a reflux 

condenser is added 3.3 g of benzophenone.  A solution of 4.2 g of potassium hydroxide2) 

dissolved in 5 ml of water is added to the solution, and the resulting mixture is refluxed for 1 

hour.  The reaction mixture is diluted with 42 ml of water.  The solution is made acidic with 

diluted sulfuric acid3), and the mixture is cooled to permit the oxime to crystallize.  The crystals 

are collected on a Hirsch funnel with dish, washed thoroughly with water, and dried overnight in 



 

a vacuum desiccator.  The recrystallization of 2 g of the product from 8 ml of ethanol yields 

about 1.5 g of the oxime melting at 143-144 ℃. 

 In the presence of oxygen and traces of moisture, the oxime is gradually converted into a 

mixture of benzophenone and nitric acid.  The preparation may then be transferred to a bottle, 

and sealed against access of air. 

 

 

2. Benzanilide 

   

    

C

NOH
PCl5

CONH

benzophenone oxime

       MW  197
       mp    143-144℃

benzanilide

     MW  197
     mp     163℃  

Reagent and Solvent 

 benzophenone oxime 1 g 
 PCl5      1.5 g 

 Et2O      10 ml 

 EtOH  

  

Procedure  

 The transformation of a ketoxime to the corresponding amide is known as the Beckmann 

rearrangement.  In general, diaryl ketoximes can be rearranged easily with the common catalyst 

such as concd sulfuric acid, phosphorus pentachloride in ether, and Beckmann's mixture, 

hydrogen chloride in a mixture of acetic acid and acetic anhydride. 

 A solution of 1 g of benzophenone oxime dissolved in 10 ml of anhydrous ether4) placed 

in a 100 ml egg-plant-shaped flask is cooled in an ice bath well.  To the cold solution is added 

1.5 g of finely divided phosphorus pentachloride5)
6), and then the mixture is allowed to warm to 

the room temperature.  After standing at the same temperature for 1 hour, the reaction mixture is 

poured over about 40 ml of crushed ice placed in a 200 ml egg-plant-shaped flask, and the 

resulting mixture is swirled well.  The ether is evaporated7), and the resulting precipitate is 

collected on a Hirsch funnel with dish and washed with water well.  

 Recrystallization from ethanol gives benzanilide, mp 163 ℃. 



 

Notes for Hazard and Handle with Care  

Goggles or glasses must be worn whenever anyone is doing any work in the lab.   

Contact lenses should not be worn because chemicals splashed in the eye can get under them and do 

irreparable damage before the chemicals can be washed out. 

 

1) hydroxylamine hydrochloride : Caution: Skin irritant. May cause methemoglobinemia, 

 sulfhemoglobinemia, cyanosis, convulsions, hypotension and coma. 

2) potassium hydroxide : Keep tightly closed a reagent bottle and do not handle with bare 

 hands. Caution:  Extremely corrosive.  Ingestion may produce violent pain in throat and  

  epigastrium, hematemesis, collapse.  Avoid to contact with eyes and skin from potassium  

hydroxide solution. 

3) sulfuric acid: When diluting, the acid should be added to the diluent.  Extremely 

 corrosive.  Handle with great care.  Avoid contact with skin. Caution:  Potential symptoms  

 of overexposure are eye, nose and throat irritation; pulmonary edema, bronchitis; emphysema;  

conjunctivitis; stomatis; dental erosion; tracheobronchitis; skin and eye burns; dermatitis.  

4) ether: Caution:  Potential symptoms of overexposure are dizziness; drowsiness; headache, 

excitedness and narcosis; nausea, vomiting; irritation of eyes, upper respiratory system and 

skin. Whenever possible, avoid flames in the lab. 

5) phosphorus pentachloride : Caution:  Potential symptoms of overexposure are  irritation of  

eyes and respiratory system; bronchitis; dermatitis.  Keep tightly closed and protected from 

 moisture.  

6) Treat phosphorus pentachloride in the fume hood as much as possible to avoid exposure. 

7) Avoid flames in the lab during the procedure. 
 
 
 



 

 



 

 


