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A CONVENIENT PREPARATION OF PENTACHLORONITROBENZENE-U-’ 4 C  

Summary 

S t a r t i n g  w i t h  benzene-U-l 4 C  pentachloronitrobenzene-U-14C 
has  been p repa red  by n i t r a t i o n  followed by c h l o r i n a t i o n  
w i t h  antimony p e n t a c h l o r i d e  i n  t h e  p re sence  of aluminum 
c h l o r i d e .  
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I n t r o d u c t i o n  

The p r e p a r a t i o n  of carbon-14 l a b e l e d  pentachl~ronitrobenzene-U-~~C, a 

broad spectrum f u n g i c i d e ,  h a s  been r e p o r t e d  ( 1 , 2 ) .  I n  b o t h  cases t h e  

compound w a s  prepared by e x h a u s t i v e  c h l o r i n a t i o n  of n i t robenzene  w i t h  gaseous 

c h l o r i n e  i n  c h l o r o s u l f o n i c  a c i d .  

Th i s  n o t e  d e s c r i b e s  a less involved modus of c h l o r i n a t i o n  of 

n i  t robenzene.  

B e n ~ e n e - U - ~ ~ C  w a s  n i t r a t e d  acco rd ing  t o  S p i t z e r  and Steward ( 3 )  i n  

t r i f l u o r o a c e t i c  a c i d  w i t h  t h e  a i d  of  sodium n i t r a t e .  

w e l l  s u i t e d  f o r  small scale p r e p a r a t i o n s  due t o  i t s  s i m p l i c i t y  and ease of  

execu t ion .  

T h i s  method i s  e s p e c i a l l y  

The use of t r a n s i t i o n  metal c h l o r i d e s  such as antimony p e n t a c h l o r i d e  i n  

t h e  c h l o r i n a t i o n  ( 4 )  o r  p e r c h l o r i n a t i o n  (5) of a romat i c  compounds has  been 

documented. Even though n i t robenzene  is  known t o  r e t a r d  such r e a c t i o n s  by 

c o o r d i n a t i n g  w i t h  t h e  m e t a l  h a l i d e  (6), i t  h a s  been s u c c e s s f u l l y  monochlorinated 

t o  predominantly m-chloronitrobenzene ( 7 )  w i t h  t h e  a i d  of antimony p e n t a c h l o r i d e .  
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Addit ion of aluminum c h l o r i d e  and e l e v a t i o n  of t h e  r e a c t i o n  temperature  was 

found t o  g ive  p o l y c h l o r i n a t i o n  t o  y i e l d  pentachloronitrobenzene. A s  a 

byproduct some hexachlorobenzene a l s o  formed. 

from t h e  d e s i r e d  pentachl~ronitrobenzene-U-~~C by p r e p a r a t i v e  TLC. 

It could be  e a s i l y  s e p a r a t e d  

Experimental  

Liquid s c i n t i l l a t i o n  count ing w a s  done w i t h  a Packard Model 3003 l i q u i d  

s c i n t i l l a t i o n  spec t romete r ,  u s ing  L iqu i f luo rTM premixed s c i n t i l l a t i o n  s o l u t i o n  

(New England Nuclear  Corp., Boston, Massachuse t t s ) .  

from P a t h f i n d e r  Labora to r i e s  I n c . ,  S t .  Lou i s ,  Missouri .  

B e n ~ e n e - U - ~ ~ C  w a s  obtained 

Nitrobenzene-U-’ 4C 

T o  85 mg (1 mmole) sodium n i t r a t e  i n  2 .5  m l  t r i f l u o r o a c e t i c  a c i d ,  19 m C i  

(0.97 mmole) b e n ~ e n e - U - ~ ~ C  w a s  added. 

temperature  f o r  4 h r .  A f t e r  t h i s  t i m e ,  the r e a c t i o n  w a s  quenched by t h e  

a d d i t i o n  of 10 ml of water, brought  t o  pH > 10  w i t h  3 N sodium hydroxide and 

t h e  r e s u l t i n g  s o l u t i o n  . ex t r ac t ed  w i t h  t h r e e  p o r t i o n s  of  methylene c h l o r i d e .  

The o rgan ic  e x t r a c t s  w e r e  d r i e d  over  anhydrous magnesium s u l f a t e  and evaporated 

t o  dryness  l e a v i n g  110 mg ( 9 2 % )  of r ad iochemica l ly  pu re  n i t robenze2e .  

The mix tu re  w a s  s t i r r ed  a t  room 

Pen t a c h l o r o n i t  robenzene-U- C 

Aluminum t r i c h l o r i d e  (930 mg, 7 mmole) w a s  added t o  t h e  above 110 mg 

nitrobenzene-U-14C and thoroughly mixed. 

of antimony p e n t a c h l o r i d e ,  t h e  mix tu re  w a s  s t i r r e d  a t  160‘ C f o r  2 h r  and then  

allowed t o  cool .  The r e a c t i o n  was  quenched by c a r e f u l  a d d i t i o n  of 20 m l  6 N 

hydroch lo r i c  a c i d  and t h e  product  e x t r a c t e d  w i t h  t h r e e  p o r t i o n s  of  benzene. 

The o rgan ic  e x t r a c t s  w e r e  washed once w i t h  6 N h y d r o c h l o r i c  a c i d  and tw ice  wi th  

water .  A f t e r  d ry ing  ove r  anhydrous magnesium s u l f a t e ,  t h e  benzene w a s  removed 

A f t e r  adding 1 m l  (2 .33 g;  7 . 8  mmole) 
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( i n  vacuo) l e a v i n g  2 2 1  mg of c r y s t a l l i n e  r e s i d u e .  Pure pentachloronitrobenzene- 

(U-I4C) w a s  ob ta ined  by p r e p a r a t i v e  TLC on s i l i c a  g e l  u s ing  hexane as t h e  

developing s o l v e n t .  A t o t a l  of 156 mg (53% o v e r a l l ) ,  5 . 2 8  m C i  at  10 mCi/mmole 

s p e c i f i c  a c t i v i t y  wi th  a p u r i t y  of  2 98% w a s  ob ta ined .  I n  a d d i t i o n ,  50 mg 

(0.18 mmole, 18% o v e r a l l ) ,  1 .76  m C i  of pu re  h e x a ~ h l o r o b e n z e n e - U - ~ ~ C  w a s  a l s o  

i s o l a t e d .  
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