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ORGANIC PREPARATIONS AND PROCEDURES INT. 13(2), 103-108 (1981) 

ISOMER-SELECTIVE SYNTHESES OF 

2,6-DICHLORO-4-NITROTOLUENE AND Z14-DIFLUOROANILINE 

Leonard M. Weinstock, Anthony M. DeMarco 
Roger J. T u l l t  and Ichiro Shinkai  

* 

Merck Sharp & Dohme Research Laboratories 
Division of Merck & Co. ,  Inc., 

Box 2000, Rahway, N. J , 07065, USA 

We report herein isomer-selective syntheses of 2,6-dichloro-b-nitro- 

toluene (I ) and 2,k-difluoroaniline ( 11 ) , which are important intermediates 
for the preparation of the coccidiostat 2,6-dichloro-4-nitrobenzamide1 and 

the new analgesic d m g  Diflunisa12. 

In connection with the synthesis of 2,6-dichloro-4-nitrobenzamide we 

required large quantities of 1 as an intermediate. The published preparation 

of I y& dichlorination of pnitrotol~ene~ proceeds in low yield (E. 30 %) 

as a consequence of a non-selective chlorination leading to a difficultly 

separable mixture of 2,6-dichloro-4-nitrotoluene (I ) and 2 ,5-dichloro-b- 

nitrotoluene ( 111 ) .  Our method for I employs overchlorination of I and 111 

to 2,3,6-trichloro-4-nitrotoluene (w) , together with a trace of the tetra- 

chloro-4-nitrotoluene (v) . Selective dechlorination in Iv and v with copper 
powder and acetic acid4 yields I ,  91 $ from - p-nitrotoluene (Scheme I). 
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WEINSTOCK, DE MARCO, TULL AND SHINKAI  

A similar s t r a t e g y  was a p p l i e d  t o  t h e  p r e p a r a t i o n  of 2 ,k-d i f luoro-  

a n i l i n e  ( 11 ) . The c u r r e n t  l i t e r a t u r e  method proceeds from mixed 0- and 2- 

dichlorobenzenes  which are isomerized5 by aluminum c h l o r i d e  t o  _m-dichloro- 

benzene and then  converted t o  2 , ~ - d i f l u o r o a n i l i n e  as shown i n  Scheme 11. 

To circumvent t h e  d i f f i c u l t  i s o m e r i z a t i o n  s t e p ,  a new procedure was 

developed which t a k e s  advantage of t h e  f a c t  t h a t  bo th  0- and p d i c h l o r o  

benzenes are c h l o r i n a t e d  f u r t h e r  t o  t h e  same 1 , 2 , 4 - t r i c h l o r o b e n z e n e .  

N i t r a t i o n  fo l lowed by t h e  halogen exchange of VI p r o v i d e s  2 ,4-dif luoro-5-  

ch loroni t robenzene  ( VII ) . C a t a l y t i c  hydrogenat ion r e s u l t s  i n  r e d u c t i o n  of 

t h e  n i t r o  group as w e l l  as s p e c i f i c  hydrogenolys is  of  t h e  c h l o r i n e  atom t o  

g i v e  11 , with no d e t e c t a b l e  l o s s  of  f l u o r i d e  (Scheme 11). 

The f l u o r i n e  d isp lacement  s t e p  (Vl t o  VII ) is  noteworthy. The Swarts  

reac t ion '  u s u a l l y  r e q u i r e s  t h e  use of d i p o l a r  a p r o t i c  s o l v e n t s  ( e . g . ,  DMF, 

DMSO and S u l f o l a n e )  and high tempera ture .  By u t i l i z i n g  a s o l i d - l i q u i d  phase- 

t r a n s f e r  c a t a l y s t '  ( A l i q u a t  336)' 

i n  8% y i e l d .  18-crown-6 h a s  been used  f o r  similar a l i p h a t i c  h a l i d e  d i s -  

0 t h e  r e a c t i o n  proceeds i n  to luene  a t  110 
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SYNTHESIS OF 2,6-DICHLORO-4-NITROTOLUE" AND 2,4-DIFLUOROANILINE 

8 placements. 

Thus, eas i ly  obtained plyhalogenated aromatic compounds were used f o r  

the isomer-selective preparation of I and 11 i n  high yield.  

EXPERIMENTAL 

2,6-Dichloro-4-nitrotoluene ( I ) 

Chlorination of p-nitrotoluene.-Chlorine was bubbled a t  a r a t e  of about 1.2 

g per minute in to  a tared 500 mL three-necked flask equipped with a mechani- 

c a l  stirrer, thermometer, gas i n l e t  tube and drying tube, containing a melt 

of 2-nitrotoluene (68.5 g,  0.5 mol) and dry antimony t r ich lor ide  (11.4 g,  

0.05 mol) a t  65' . The moderately exothermic reaction was maintained a t  65- 

70' during the chlorination. After a 53 g weight increase was noted, 50 mL 

of nater was added and the  mixture was stirred at  70 f o r  20 min. Benzene 

(100 mL) was added, the mixture f i l t e r e d  and the precipi ta te  washed with 

benzene (25 mL) . The benzene layer  i n  the f i l t ra te  was removed and the 

aqueous layer  was extracted with benzene. The combined benzene ex t rac ts  

were dried (MgS04) and evaporated i n  vacuo t o  dryness t o  yield 120 g of a 

mixture of chlorinated nitrotoluenes consisting of I (7%), Iv (2%) 
(s) by vpc analysis.  

Reduction of mixed chloronitroto1uenes.-To the chlorinated 4-nitrotoluene 

mixture (18.8 g) was added 10 mL of chlorobenzene, 5.85 mL of g l a c i a l  ace t ic  

acid and copper-powder (7.3 g )  . The mixture was then heated a t  reflw for 

21 hrs ,  during which time the temperature of the reaction mixture gradually 

rose f r o m  119' to 145'. After cooling, 10 mL of water was added and the 

chlombenzene was removed by steam d i s t i l l a t i o n .  Benzene (50 mT,) was added 

and the mixture f i l t e r e d  t o  remove any inorganic material .  The insoluble 

residue was washed w i t h  benzene. The combined benzene ex t rac ts  were shaken 

w i t h  25 mL of conc. hydrochloric acid t o  remove any toluidines.  The benzene 

0 

and v 
10 
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WEINSTOCK, DE MARCO, TULL AND SHINKAI 

l a y e r  was washed with water and evaporated t o  dryness i n  vacuo t o  y i e ld  

4 0 15.5 g (91 %) of 2,6-dichloro-4-nitrotoluene, mp. 59-62', lit. np. 65 

nhich is  97-99 % pure by vpc ana lys i s .  

2 , 4 - D i f  luoroani l ine  ( 11 1 
Fluor ina t ion  of 2,4,5-trichloronitrobenzene.- A mixture of 2 ,4 ,5- t r ich loro-  

nitrobenzene (5.0 g , 0.022 mol) , anhydrous potassium f luo r ide  (3.25 g ,O .056 

mol) and Aliquat 336 (3.0 g ,  0.006 mol) i n  75 mL of toluene was heated a t  

re f lux  f o r  140 h r s .  The r eac t ion  mixture was poured i n t o  water (300 mL) and 

-the product separated by steam d i s t i l l a t i o n .  Approximately 2 1. of d i s t i l L -  

a t e  w a s  co l l ec t ed .  The d i s t i l l a t e  was ext rac ted  with e t h e r  (4  X 70 mL) and 

washed with water, then % sodium hydroxide (35 mL), 50 mL of water and 

dried over sodium s u l f a t e .  Evaporation of the  so lvent  i n  vacuo gave 3.8 g 

(88 %) of crude 2,~-difluoro-5-chloronitrobenzene ( VII ) which is 9% pur;" 

by vpc ana lys i s .  A pure sample can be obtained by vacuum d i s t i l l a t i o n ,  bp. 

70-72' / 1 mm Hg, lit. 

Hydrogenation of 2,4-difluoro-5-chloronitrobenzene .- A so lu t ion  of vII( 2 .O g, 

20.6 mmol) i n  30 m L  of methanol was hydrogenated over 10 % Pd/C f o r  20 min 

a t  room temperature under 40 p s i  and then f o r  an add i t iona l  4 h r s  a t  60 

under the  same hydrdgen pressure ( P a r r  apparatus).  The c a t a l y s t  was f i l t e r e d  

and washed with methanol ( 2 X 16 mL) . The so lvent  w a s  evaporated i n  vacuo, 

and the  res idue  was ex t r ac t ed  with dichloromethane (30  A).  The e x t r a c t  was 

washed successively with water (15 mL) , 5% ammonium hydroxide (70  mL) , water 

(15 mL) and d r i ed  (Na2SO4). Evaporation of  the  so lvent  gave 1.25 g (94 %) 

of 2,4-d i f luoroani l ine  ( 11 ) as a pa le  yellow o i l  which is  91 % pure13 by vpc 

ana lys i s .  A pure sample was obtained by d i s t i l l a t i o n ,  bp. 48-52' / 15 mm Hg, 

lid4 bp. 169.5' /753 mm Hg. 

12 
bp. 105'/ 15 mm Hg. 
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