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SYNTHESIS O F  2- CHLORO--~-FLUORANILINE 

S u b m i t t e d 9  J e f f e r y  5 .  Press* and. Corris M .  Hoffman 
(E/10/81) 

Cardiovascular-CTJZ f i s e a s e  Research Section 
Medical Research Qi.vis ion of American Cyanamid 

Lederle Laboratories 
Pear l  River, New York 1 0 9 6 5  

Company 

L i t e r a t u r e  p rocedures  f o r  t h e  p r e p a r a t i o n  o f  2 - c h l o r o - 4 - f l  u o r o a n i l  i n e  

( I V )  a r e  e i t h e r  i n c o n v e n i e n t  o r  d i f f i c u l t  t o  c o n t r o l  or proceed  i n  l o w  

I y i e l d s .  

I as shown i n  t h e  e q u a t i o n .  T h i s  s y n t h e s i s  can  be s c a l e d  up t o  2 mo le  

We have deve loped  a c o n v e n i e n t ,  h i g h  y i e l d  s y n t h e s i s  o f  I V  f r o m  

q u a n t i t i e s  

F F F Q Ac20, 0 so2c12, 4 'C1 :: HN:;H) Q c1 

NH2 NHAc NHAc 
I 1  I11 I V  I NH2 

EXPERIMENTAL 

4 - F l u o r o a c e t a n i l i d e  (11). - 4 - F l u o r o a n i l i n e  (I, 226 .8 g, 2.04 m o l )  was 

c o o l e d  i n  an i c e  b a t h  and t r e a t e d  d r o p w i s e  w i t h  a c e t i c  a n h y d r i d e  (225  mL) 

o v e r  a p e r i o d  o f  1 h r .  

(1 .5  L ) .  The p r e c i p i t a t e  was c o l l e c t e d ,  washed w i t h  w a t e r  and d r i e d  i n  a 

vacuum oven o v e r  P205 a t  80" f o r  4 h r s  ( p r o l o n g e d  d r y i n g  caused some 

p r o d u c t  l o s s  as a r e s u l t  o f  s u b l i m a t i o n  i n  t h e  o v e n ) .  

(298.5 g, 95%) m e l t e d  147.5-151", l i t . '  mp 152" ;  and was used w i t h o u t  

f u r t h e r  p u r i f i c a t i o n .  

2-Chloro-4-fluoroacetanilide (111). - A s o l u t i o n  o f  I 1  ( 2 9 8 . 0  g., 1 .95  m o l )  

i n  c h l o r o f o r m  (1.7 L) was t r e a t e d  d r o p w i s e  w i t h  s u l f u r y l  c h l o r i d e  ( 2 9 8  g., 

The r e s u l t a n t  p a s t e  was quenched w i t h  i c e - w a t e r  

The t a n  p r o d u c t  
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170 m L ,  2.14 mol) and t h e  mixture was re f luxed  ove rn igh t ;  the a d d i t i o n  of 

s u l f u r y l  c h l o r i d e  should be done w i t h  c a r e  because t h e  r e a c t i o n  i s  exo- 

thermic.  

added and the mixture  was r e f luxed  4 hrs. The dark s o l u t i o n  was cooled ,  

concent ra ted  and t h e  r e s i d u e  was d i s so lved  i n  500 mL hot e thano l .  The so lu -  

t i o n  was t r e a t e d  w i t h  a c t i v a t e d  c h a r c o a l ,  f i l t e r e d  through diatomaceous 

e a r t h  and d i l u t e d  w i t h  water (300 m L ) .  

(190.3 g ,  52%) o f  t h e  t an  s o l i d  was c o l l e c t e d .  

t o  h a l f  volume r e s u l t e d  i n  t h e  i s o l a t i o n  o f  a second crop  of  product ,  

116.5 g (32%) .  

The s o l u t i o n  was coo led ,  s u l f u r y l  c h l o r i d e  (85  m L )  was c a r e f u l l y  

Upon c o o l i n g ,  t h e  f i r s t  c rop  

Concent ra t ion  o f  s o l v e n t  

R e c r y s t a l l i z a t i o n  from e thanol -water  gave an a n a l y t i c a l  

sample o f  111, mp 115-116", l i t . '  mp 117". 

2-Chloro-4-fluoroaniline ( IV) .  - Ani l ide  I11 (299.24 g ,  1 .60  mol) was 

t r e a t e d  w i t h  6N hydrochlor ic  a c i d  ( 1 . 5  L )  and t h e  mixture was r e f luxed  f o r  

1 hr and allowed t o  s t and  a t  room tempera ture  0 v e r n i g h t . l  

mixture was t r e a t e d  w i t h  5N sodium hydroxide (2.0L) and e x t r a c t e d  w i t h  

methylene c h l o r i d e  ( 4 x ) .  

sodium s u l f a t e ,  concent ra ted  and d i s t i l l e d  t o  g ive  184.0 g (79%) o f  IV 

as a pa le  yellow l i q u i d ,  

bp 192"/760 mm Hg. 

The r e a c t i o n  

The combined organic  l a y e r s  were d r i e d  over  

1 b p  70-71"/0.25 mm Hg, 98-102" ( a s p i r a t o r ) ,  l i t .  
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The r e s u l t i n g  t a n  product (IV-HC1) could be i s o l a t e d  by f i l t r a t i o n  and 
s t o r e d  i n d e f i n i t e l y ,  mp  212-214'. 
39.59; H ,  3 .32 ;  N ,  7 .70; C1, 38.96; F ,  10.44. 
3.29; N ,  7 .85 ;  C L  38.47; F ,  10 .56 .  

2. 
Anal. Calcd f o r  C H ClFN-HC1: C ,  

Found6 6 C ,  39.70; H ,  
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