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The reduction of the ethyl es te r  of p-ni t robenzoic  acid (I) is one of the basic methods of producing 
anesthesia.  The conditions of the reduction appreciably influence the quality of the final product,  in a num- 
ber  of cases  contaminating it with colored impuri t ies .  A study and elimination of the conditions of f o rma-  
tion of the colored impurit ies are  therefore  of pract ical  importance.  

It might have been assumed that in the reduction of I by cast  iron shaving s in aqueous medium in the 
presence  of ammonium chloride,  p roces ses  of incomplete reduction of the nitro compound with doubling of 
the molecule might take place. Actually,  we have isolated and br ief ly  charac ter ized  the diethyl e s t e r  of p-  
azoxybenzoic acid (II), the diethyl e s t e r  of p-azobenzoic acid (III), the disodium salt  of p-azobenzoic acid 
(IV), and the diethyl es te r  of p-hydrazobenzoic  acid (V). 

The side p rocess  can be prevented by using an excess  of the cast  iron shavings and by fractional in- 
troduction of I into the reaction sphere.  Conducting the process  in the opposite manner  (excess of I and de-  
f iciency of cast  i ron shavings) permi ts  the production of up to 6% of the azoxy derivative. 

E X P E R I M E N T A L  S E C T I O N  

The synthesis of side products was accomplished by conducting the reduction of I with cast  iron 
shavings in the p resence  of ammonium chloride according to the following procedure:  50 g of I and 0.5 g 
of ammonium chloride were placed in a three-necked flask with mixer ,  the rmometer ,  and funnel for powders,  
200 ml of water  was added, the mixture was heated to 90-98 ~ and at this tempera ture  cast  iron shavings 
(30 g) were added in small  port ions (5 g at a time). The portions were added at 30 min intervals.  After  the 
addition of the entire amount of shavings the react ion mixture was kept at the same temperature  for  1 h, 
then cooled to room tempera ture  andf i l tered on a Buchner funnel. The fil trate was discarded,  and the r e -  
sidue extracted with 200 ml of alcohol. The alcohol extract  was diluted with an equal volume of water ,  and 
the mixture of anesthesia  I, and II, that precipi tated was f i l tered off. The mixture of products was treated 
with a 10% solution of hydrochlor ic  acid to remove the anesthesia.  The insoluble precipitate of I and II r e -  
maining was crys ta l l ized several  t imes from alcohol. Since II dissolves with difficulty in alcohol, it is 
readi ly separa ted  from I. The orange-yel low needles thus obtained, with mp 117-118 ~ (according to the 
l i terature  data, 117-188 ~ [1]), are  soluble in hot alcohol and acetone, and ext remely  soluble in water .  
Yield 6%. 

Fur ther  reduction of II with cast  iron shavings in an aqueous alcohol mixture in the presence of am-  
monium chloride led to the formation of III. Orange crys ta ls  with a silky luster ,  with mp 146-147 ~ (accord-  
ing to the l i terature  data 145.5 ~ [2]), difficultly soluble in alcohol and acetone, a lmost  insoluble in water.  

After  boiling of III with a 10% alcohol solution of sodium hydroxide for 2 h, followed by fil tration and 
recrys ta l l iza t ion  from water ,  we obtained IV. Found, %: Na 15.15, 15.47. C14HsNa204. Calculated, %: 
Na 15.02. 

Prolonged boiling (13 h) of III in an aqueous alcohol mixture with an addition of a triple excess  of cast  
iron shavings and a small  quantity of ammonium chloride yielded V. This was in the form of white needles,  
difficultly soluble in water ,  and readi ly soluble in alcohol and acetone. After  repeated recrys ta l l iza t ion  
f rom alcohol, the product melts  at 132 ~ (according to the l i terature  data, 118 ~ [3]). During s torage,  it 
slowly acquires  a rose color,  being oxidized to III. 
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