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ORGANIC PREPARATIONS AND PROCEDURES INT. 3 ( 2 ) ,  87-91 ( 1 9 7 1 )  

A SIMPLE PREPARATION OF 4-AMINO-2,3,5-TRICHLOROPYRIDINE 

C. S .  Giaml, S. D. Abbott and R. C. Hall 

Texas A M  Universi ty  
Department of Chemistry 

College S t a t i o n ,  Texas 77843 

I11 Iv 

A p r a c t i c a l  gas-chromatographic procedure’ s3 f o r  t h e  determinat ion of 

t h e  herb ic ide ,  4-amino-2,3,5-trichloropicolinic a c i d  (I) r e q u i r e s  t h e  

t i t l e  compound (11) f o r  c a l i b r a t i o n  purposes. (11) is not  commercially 

a v a i l a b l e  and t h e  prepara t ive  methods which have been reported4 s5 requi red  

sealed-tube r e a c t i o n s ,  high temperatures and s t a r t i n g  materials which are 

not  r e a d i l y  access ib le .  We have inves t iga ted  s e v e r a l  ways (Methods 1-5) 

of prepar ing  (11) from 4-amino-2,3,5-trichloropicolinic ac id  (I) which is 

commercially a v a i l a b l e  (Picloram 1. 6 

The f i r s t  procedure involved the  decarboxylat ion of picloram in a 

glass-tube furnace a t  385O and i n  the  presence of w e t  e t h e r .  

y i e l d  was  s a t i s f a c t o r y ,  t h e  use of h ighly  inflammable e t h e r  w a s  no t  

d e s i r a b l e .  Consequently, a s o l u t i o n  of picloram i n  aqueous ammonium 

hydroxide w a s  used ins tead  (Method 2). 

Although t h e  

A simple but  crude decarboxylat ion 
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(Method 3) was a l s o  observed by h e a t i n g  p i c lo ram t o  i ts  m e l t i n g  p o i n t .  

F i n a l l y ,  (11) w a s  ob ta ined  by g e n t l y  b o i l i n g  a s o l u t i o n  of p i c lo ram i n  

dimethylformamide and t r i f l u o r o a c e t i c  a c i d .  The l a t t e r  method (Method 4) 

is recommended f o r  p r e p a r i n g  (11). 

An a u t h e n t i c  smaple of (11) may b e  p repa red  by an a l t e r n a t e  r o u t e  

I (Method 5 ) .  The commercially a v a i l a b l e  Daxtron , 2 ,3 ,5 - t r i ch lo ro -4 -  

py r idone  (III), when t r e a t e d  w i t h  phosphorus oxych lo r ide  and dimethyl-  

formamide gave 2,3,4,5-tetrachloropyridine (IV) which on ammonolysis 

y i e l d e d  (11). Compound I1 t h u s  o b t a i n e d  w a s  i d e n t i c a l  t o  t h e  p roduc t  

ob ta ined  by t h e  deca rboxy la t ion  of p i c lo ram.  

I R ,  NMR and h igh  r e s o l u t i o n  mass s p e c t r a  were c o n s i s t e n t  w i th  t h e  a s s igned  

s t r u c t u r e ,  

T h e i r  p h y s i c a l  p r o p e r t i e s ,  

EXPERIMENTAL SECTION' 

Decarboxylat ion of Picloram (I). 

Method 1. A s o l u t i o n  o f  p i c lo ram (0.405m mol) i n  80ml of w e t  e t h e r  

was in t roduced  i n t o  a Vycor t u b e  (1" x 3 f t . )  v i a  a s y r i n g e  and a sage- 

pump, a t  a rate of 50 ml/hr .  

fu rnace ;  t h e  deca rboxy la t ion  t empera tu re  was 385 f 5".  N i t rogen  f lowing 

a t  60 ml/min, w a s  used as a carrier gas .  The p roduc t  (11) (O.O61g, 70% 

y i e l d ) ,  mp. 148-9' 

t h e  f i r s t  c o o l  zone below t h e  f u r n a c e .  

The Vycor t u b e  w a s  h e a t e d  i n  a Lindberg 

mp. 147-8") condensed as f i n e  w h i t e  need le s  i n  

P r e c i s e  m / e  Calcd. f o r  C5H3N2C13:  

195.9358. Obs.: 195.9357. 

Method 2 .  Picloram (0.201g) w a s  d i s s o l v e d  i n  10  m l .  of conc. 

ammonium hydroxide and d i l u t e d  w i t h  23 m l .  of water. Th i s  s o l u t i o n  w a s  

i n t roduced  i n t o  t h e  tube-furnace d e s c r i b e d  above. Pure (11) (0 .098,  60%) 

rap. 149-149.5" w a s  aga in  ob ta ined  i n  t h e  c o o l  zone below t h e  f u r n a c e .  

A sample of p i c lo ram w a s  g e n t l y  h e a t e d  i n  a tes t  tube  

Upon me l t ing ,  i t  gave o f f  carbon d i o x i d e  and an  impure 

Method 3. 

ove r  a flame. 

a a  
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residue of (11), mp. 142-6', w a s  obtained. 

Method 4 Decarboxylation of Picloram i n  Solution, A so lu t ion  of 

commercial sample of 93% picloram, (2g, 8.7mmole) dissolved in 70 m l .  of 

DMF and 2 ml. of CF3COOH was heated f o r  12 hrs .  under gent le  re f lux .  

reaction mixture w a s  then cooled, and poured over cracked i ce .  The pre- 

c ip i t a t ed  4-amino-2,3,5-trichloropyridine w a s  f i l t e r e d ,  dissolved in 

e the r ,  The e the rea l  so lu t ion  was  washed with 10% Na2C03 and dried 

(MgS04) then passed through a column of neu t r a l  ac t iva ted  alumina. The 

e the r  was removed and the  product, 4-amino-2,3,5-trichloropyridine, (II), 

(1.078, 70% yield), mp. 149-149.5", obtained a f t e r  r e c r y s t a l l i z a t i o n  from 

chloroform. 

The 

Method 5. Conversion of 2,3,5-trichloro-4-pyridine (Daxtron) t o  

4-amino-2,3,5-trichloropyridine (11). 

Daxtron and 150 m l .  of P0Cl3 and 10 m l .  of DMF was heated a t  gent le  r e f lux  

f o r  2 hrs .  After cooling, the reac t ion  mixture was  poured ca re fu l ly  over 

cracked i ce .  Upon complete hydrolysis of POCl ( the  reac t ion  mixture 

c leared) ,  2,3,4,5-tetrachloropyridine, (111) prec ip i t a t ed  and was f i l -  

t e red ,  (Note: the  reac t ion  mixture must be cold during f i l t r a t i o n ,  

s ince  2,3,4,5-tetrachloropyridine m e l t s  a t  21'). 

in hexane and the  so lu t ion  w a s  washed with water and dr ied  (MgS04). 

hexane so lu t ion  was then passed through a column of neu t r a l  alumina t o  

remove any unreacted s t a r t i n g  material .  

vacuum d i s t i l l a t i o n  and the  product, (10.1 g, 83% y i e l d ) ,  mp. 21-22" 

(Lit.' rnp. 21-22'), obtained on r ec rys t a l l i za t ion  from aqueous methanol. 

The inf ra red  spectrum (KBr) showed the  following peaks: 

1330, 1215, 1155, 1170, 1080, 915, 862, 775, 728, 610 cm-'. 

(proton) spectrum (CCf4) showed one signal 6 (ppm) 8.31 ( 8 ) .  

A mixture of 11.7g (0.059 mole) of 

3 

(111) w a s  then dissolved 

The 

The solvent w a s  removed by 

2360, 1530, 1400, 

The nmr 

The 2,3,4,5-tetrachloropyridine (10 g, 0.046 mole) , prepared above, 
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was d i s s o l v e d  i n  a b s o l u t e  a l c o h o l  (600 ml) which had been s a t u r a t e d  w i t h  

ammonia a t  O°C. The s o l u t i o n  w a s  h e a t e d  i n  a c l o s e d  tube  a t  140-50" f o r  

24 hour s .  The tube  w a s  t h e n  coo led ,  and t h e  c o n t e n t s  poured i n t o  c racked  

i c e .  4-Amino-2,3,5-trichloropyridine, (II), p r e c i p i t a t e d ,  and w a s  f i l -  

t e r e d ,  It w a s  d i s s o l v e d  i n  a mix tu re  of e t h e r  and e t h a n o l  and passed  

through a column of alumina. 

(11) (7 .8  g ,  85% y i e l d ) ,  mp. 149-149.5" ob ta ined  a f t e r  r e c r y s t a l l i z a t i o n  

from chloroform.  (The i n f r a r e d  spectrum (KBr) showed t h e  fo l lowing  peaks:  

The s o l v e n t  was removed, and t h e  p roduc t  

3495, 3485, 3520, 1630, 1580, 1480, 1310,  1280, 1200, 1100, 1070-1085, 940, 

920,  815, 735, and 610 em-'. 

s i g n a l s  a t  6 (ppm) 8.04 ( s , l )  and 5.0-5.3 (b road ,  2) . )  
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The I R  s p e c t r a  were ob ta ined  w i t h  

NMR s p e c t r a  were ob- 
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obtained with a Varian HA 100 spectrometer; tetramethylsilane was 

used as an internal reference. 
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