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The benzoylat ion of 5 -pheny l -5 -e thy lbarb i tu r i c  acid (phenobarbital ,  I) with benzoyl  chlor ide  (II) leads 
to the fo rmat ion  of 1 -benzoy l -5 -pheny l -5 - e t hy lba rb i t u r i c  acid (the ant iconvuls ive  p repa ra t ion  benzonal,  III) [1], 

In industry the p r o c e s s  is effected by heating an equ imola r  mix tu re  of (I), (II), and pyr idine at 120-122~ 
The  main  happenings in this convers ion  m a y  be r e p r e s e n t e d  by the following scheme:  
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The use  of pyr id ine  is a d isadvantage  of this  p rocedure .  The  pur i f icat ion of the r equ i red  product  f r o m  
pyr id ine  sa l t s  is brought  about by washing and r ee ry s t a l l i z a t i on .  This  na tura l ly  reduces  the  yield and leads 
to the fo rmat ion  of a l a rge  quantity of  was te  wa te r  containing pyr idine.  In addition, the benzoylat ion p ro ce s s  
does  not go unequivocally.  Toge the r  with the des i red  product  (I]:I) the dibenzoyl de r iva t ive  (IV) is fo rmed  in 
significant  amounts ,  while ml reac ted  s t a r t ing  (I) r e m a i n s .  Pur i f ica t ion  f r o m  these  contaminants  causes  addi-  
t ional  los ses  and the overa l l  yield of  (III) does not exceed 40%. 

At tempts  at a m o r e  se lec t ive  conduct of the reac t ion  were  under taken.  Fo r  this the sodium [2] or  s i l ve r  
[3] sa l t s  of (I) we re  subjected to benzoylat ton.  These  p rocedu re s  did not lead to the des i red  resu l t and  the yield 
of  (III) was not inc reased .  

We have found that  r e g a r d l e s s  of the sum to ta l  of t radit ion,  thebenzoyla t ion  of (I) m a y  be effeeted with- 
out f i r s t  conver t ing (I) into a sal t  and in the absence  of pyr id ine .  F o r  this it was sufficient to heat  an equi-  
m o l e c u l a r  m ix tu r e  of  (I) and (I1) to 155-170~ in a s t r e a m  of ni t rogen or  a i r .  The reac t ion  in this case  p r o -  
ceeds  accord ing  to the following equation: 

I q- I I--+ I I I - ~  HCI 

Thus, in addition to improving the technology, the p rob l em of render ing  a pyridine containing effluent 
h a r m l e s s  becomes  super f luous .  The col lect ion and r ende r ing  h a r m l e s s  of gaseous  HC1 is not a p rob lem in 
industry.  

The advantages  of this  method a re  not exhausted s ince benzoylat ion proceeded  m o r e  unequivocal ly  in the 
absence  of pyr id ine .  The reac t ion  m i x t u r e  did not contain products  of dibenzoylat ion but only (III), and un-  
r eac t ed  (I) and (II). The d i rec t  yield of  (III) r eached  60% of the (I) loaded. Unreac ted  (II) m a y  be dis t i l led off 
and r ecyc led  into manufac tu re .  The s ame  a l so  applied to unreae ted  (I) which was sepa ra t ed  f r o m  (Ill) by c r y s -  
ta l l iza t ion  and was p rac t i ca l l y  comple te ly  r ecyc led  into manufac tu re .  

EX P E R  I M E N T A  L 

A check on the cou r s e  of the reac t ion  and on the pur i ty  of the products  was effeeted by thin l aye r  c h r o -  
ma tog raphy  on pla tes  of Silufol UV-254. F, lution was c a r r i e d  out with a mix tu re  of b e n z e n e - e t h y l  a c e t a t e -  
methanol  (45:5:1). Substances  were  v isua l ized  on the c h r o m a t o g r a m  with the aid of a UV lamp.  Rf: (I) 0.32, 
(lid 0.64, (II) 0.95. 

Compounds (I) (2.32 g; 0.01 mole)  and (II) (1.4 g; 0.01 mole) we re  heated at 155-170~ for  9 h while 
pass ing  a weak cu r r en t  of d ry  ni t rogen or  a i r ,  then (ID (0.49 g; 0.035 mole)  was dis t i l led off at 15-20 m m  Hg. 
Benzene (2.5-3 ml) was added to the res idue ,  the mix tu re  boiled for  20 rain, the hot suspens ion  was f i l tered,  

S. Ordzhonikidze All-Union P h a r m a c e u t i c a l  Chemis t ry ,  Sc i en t i f i c -Resea rch  Insti tute,  Moscow. T r a n s -  
lated f r o m  Kh imik o - f a rm a t s ev t i ohes k i i  Zhurnal ,  Vol. 14, No. 3, pp. 102-103, March,  1980. Original  a r t i c l e  
submit ted  July 30, 1979. 

0091-150X/80/1403-  0203 $07.50 �9 1981 Plenum Publishing Corpora t ion  203 



the solid was washed with benzene (0.5-1 ml),  dr ied,  and (i) (0.90 g; 0.0035 mole) was obtained. The f i l t ra te  
was cooled to 20~ and left fo r  24 h. The solid was f i l te red  off and r ee rys t a l l i z ed  f rom alcohol.  Compound 
(Ill) (2.02 g; 60%) was obtained of mp 135-137~ (according to l i t e ra tu re  data [1], mp 134-137~ The mother  
l iquors containing (III) with (I) as contaminant were  evaporated,  the solvent was used again, and the res idue  
totall ing 0.2 g was r ecyc led  in the benzoylation.  
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