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Phenacet in (p-acetylaminoethoxybenzene) is  widely used as  a sedative and an antiphlogistic medium. 

Impuri t ies  of small amounts  of chlor ine-containing products  a re  to lera ted  in phenacetin:  thus, 0.05% 
according to GFIKh, 0.03% according to GFKh, and 0.02% according to the 1965 Br i t i sh  pharmacopoeia ,  r e -  
calculated to chlorine;  reca lcu la ted  to p-chloroace tani l ide  [1] these indices a re  4.8 t imes  higher .  

Of the var ious  methods of p repar ing  phenacetin (IV), the most  economic method used is s tar t ing with 
p-n i t rochlorobenzene  (I) by the following scheme (I-IV) [2, 3]: 

NO~ NO~ Nl-l~ NHCOCH~ 

I i I ~ OCzH5 N OO~H5 /y OCzHs 

Ol, Cl o] o] 
Y ~7 

The p re sence  of chlor ine-containing products  in phenacetin is due to unreacted  p-n i t rochlorobenzene  
(I) (up to 5%), which upon reduct ion of p-ni t rophenetole  (ID to p-phenet idine (III) is  s imultaneously converted 
to p-chloroani l ine  (VI) and is  t henace ty la t ed top-ch lo roace tan i l ide  (VII), which is s imi la r  to (IV) in i ts  p ro-  
pe r t i e s .  We have developed a var ia t ion of the synthesis  of phenacetin, in which the amount of ch lor ine-con-  
taining impuri t ies  in the final product  does not exceed acceptable norms .  

For  this, (D which r ema ins  unreac ted  during ethoxylation is  removed  f rom the reac t ion  medium by 
convers ion top,p ' -d ichloroazoxybenzene(V) .  It is  known that the react ion of (I) with alcoholic base in the 
p r e s e n c e  of manganese dioxide at 85-115~ leads to format ion  of (V) together  with p-ni t rophenetole  [4]. 
The same compounds a re  a lso formed upon reac t ion  of an alcoholic solution of potass ium hydroxide and p- 
n i t rochlorobenzene without a cata lys t  in the course  of a lengthy (140-170 h) heating at 60 ~ [5, 6]. 

We have established that upon react ion of an alcoholic solution of sodium hydroxide and (I) without a 
catalyst  at the boiling t empera tu re  of the alcohol, (I) is vir tual ly completely t r ans fo rmed  into (V). It was 
also established that samples  of (ID, containing an impuri ty  of (i), a f ter  t r ea tment  in this way contained 
chlor ine-containing compounds only in the form of (V). Analagous resu l t s  were  obtained upon working with 
wet samples  of (II), isolated f rom the reac t ion  mixture  with water .  At the same t ime, the following were  
also established.  To successful ly  c a r ry  out the p rocess ,  the mois tu re  in the product  must  not exceed 15% 
and the base  concentra t ion must  not be less  than 30 g / l i t e r .  Exper iments  in which the reac t ion  mix tu rewas  
separated f rom the cata lys t  a f te r  ethoxylation, sodium hydroxide was added to a concentrat ion of 30 g / l i t e r ,  
the mixture  was heated at 78-80 ~ for 1-11/2 h, and then t rea ted  by the known method, were  ca r r i ed  out with 
posit ive resu l t s .  

It was also nece s sa ry  to c lar i fy  what chemical  t r ans format ion  (V) can undergo in the step of reduc-  
tion of (II) to (III). Upon reduct ion in basic media azoxy compounds can form azo compounds and p r i m a r y  
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amines  [7]. It was  found that upon boiling a mix ture  of (II) and (V) with a 22-25% solution of sodium sulfite, 
(V) is  complete ly  reduced to p ,p ' -d ich loroazobenzene ,  and upon dist i l lat ion of (III) p ,p ' -d ich lo roazobenzene  
r e m a i n s  in the f lask res idue .  

Samples  of p-ni t rophenetole  (II) obtained by the descr ibed  method were  conver ted into phenacet in (IV) 
by the usual  method.  The chlorine content in (IV) did not exceed 0.02% and in a s e r i e s  of c a se s  was com-  
pletely undetected. The work was control led by analys is  by thin l aye r  ch roma tog raph* .  

E X P E R I M E N T A L  

p-Ni t rophenetole  (II). A. To 178 ml of ethyl alcohol at a t e m p e r a t u r e  not exceeding 30 ~ was gradual ly  
added 16.15 g of sodium hydroxide.  After  solution the content of base  in the alcoholic solution should be 
8-9 vol.%. To the solution were  added 5.05 g of manganese  dioxide and, at a t e m p e r a t u r e  not exceeding 
35~ g of p -n i t roch lo robenzene .  The reac t ion  mixture  was heated over  3 h to boiling, ref luxed with s t i r -  
r ingfor17 h, f i l te red  f ree  f rom catalyst ,  and the p rec ip i ta te  was washed with 30 ml  of hot ethyl alcohol.  To 
the solution was added an amount of sodium hydroxide such that i t s  content amounted to 30 g / l i t e r .  The 
m i x t u r e  was boiled for 2 h, diluted to 500 ml  with water ,  and cooled to 20-25~ the p rec ip i t a te  was f i l tered 
and washed with wate r .  The prec ip i ta te  was dr ied at  40 ~ We obtained 51-52 g (87-89%) of (ID having mp 
56-60 ~ (in the range  of 1-2~ which contained chlorine only in the fo rm of p ,p ' -d ich lo roazoxybenzene .  

B. We dissolved 45 g of sodium hydroxide with s t i r r ing  in 1500 ml  of ethyl alcohol and added 750 g of 
dryr p-n i t ropheneto le  (technical sample  having a chlorine content of 1.4%, mainly  in the fo rm of p - n i t r o -  
chlorobenzene).  The mix tu re  was heated to boiling and ref luxed for  1 h, poured into 3300 ml  of water ,  and 
cooled to 20-25~ the p rec ip i ta te  was f i l tered and washed with wate r .  We obtained 723 g of (II) having mp 
56-58 ~ Yield 96.5% based on p-n i t ropheneto le  or  88.5% based  on s tar t ing p -n i t roch lo robenzene .  

The obtained p-ni t rophenetole  (II) was  conver ted to phenacet in  (IV) by the known method.  The chlorine 
content in phenacet in  was 0.005-0.01% (analysis  was c a r r i e d  out according to the Br i t i sh  pha rmacopoe ia  
and chromatograph ica l ly  in a thin layer ) .  
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* Developed by A. A. Chemer i s sk i i  and M. R. Bagreev  (All-Union Scientific Resea rch  Pha rmaceu t i c a l  Chem-  
i s t ry  Insti tute).  
t Wet p-ni t rophenetole  can be used (not m o r e  than 12% mois ture) ,  in which case  the concentra t ion of base  
should be 50 g / l i t e r .  
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