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The reac t ion  of pentachloropyr id ine  with a r o m a t i c  amines  in d ime thy l fo rmamide  in the p r e s -  
ence of sodium carbonate  leads  to 4 -a ry l amino te t r ach lo ropyr id ineso  The product  of the r e -  
action of pentaehloropyr id ine  with aniline in pyr id ine  is  4 - amino -2 , 3 , 5 , 6 - t e t r a ch lo ropy r id ine .  

Continuing invest igat ions  begun p rev ious ly  on the c h e m i s t r y  of pentaehloropyr id ine  [1] (I), we have 
studied the reac t ion  of I with a r o m a t i c  amines .  According to the l i t e r a tu r e  [2-4], the reac t ion  between I 
and nucleophil ic  r eagen t s  takes  place in posi t ion 4 of the pyr id ine  ring as a rule .  However ,  the reac t ion  
between I and al iphatic  amines  at a c o m p a r a t i v e l y  low t e m p e r a t u r e  takes  place p redominant ly  in posit ion 2 
of the pyr idine r ing [1,5,6]. 

In the reac t ion  of I with a r o m a t i c  amines ,  it was  found that only amines  with w e l l - m a r k e d  nucleophil ic  
p r o p e r t i e s ,  such as p- toluidine and p-an is id ine ,  r e ac t  r ead i ly  under  the conditions that a r e  the op t imum 
for  al iphatic  amines .  It  was  imposs ib le  to p e r f o r m  this  reac t ion  with aniline and other  a roma t i c  amines  
containing e l ec t ron -accep t ing  groups  in the benzene r ing.  At tempts  to obtain a ry l amino t e t r ach lo ropy r id ine s  
f r o m  a r o m a t i c  amines  of low bas ic i ty  and I by o ther  methods  of condensing a roma t i c  amines  with h e t e r o -  
cycl ic  compounds containing act ive halogens  that  have been desc r ibed  inthe l i t e r a t u r e ,  name ly  heating I 
with an excess  of the amine under  p r e s s u r e  in the p r e s e n c e  of copper  [7], heating the r eac t an t s  without a 
solvent in the p r e s e n c e  of p o t a s s i u m  carbona te ,  and ca r ry ing  out the reac t ion  in aqueous acetone solution 
in the p r e s e n c e  of m i ne ra l  acids  [9], did not give s a t i s f ac to ry  r e su l t s  e i ther .  

It was  poss ib le  to achieve s a t i s f ac to ry  r e su l t s  only by ca r ry ing  out the reac t ion  in d ime thy l fo rmamide  
in the p r e s e n c e  of sodium carbonate .  The a ry l amino t e t r ach lo ropy r id ine s  obtained (Table 1) f o r m  low- 
mel t ing  c rys ta l l ine  subs tances  r ead i ly  soluble in the usual organic  solvents .  

TABLE 1 

NHAr 

Cl--~--CI 

Ar 

m-Br-C6H4 
m-CI-C6H4 
p-C1-C~H4 
p-O2N-C6H4 
C6Hs 
p-HsC-C6H4 
p-CHaO-C6H4 

Crystal- 
nap, "C lization 

] so lvent 

180--18I Heptam 
158--159 Heptam 
148--149 Heptam 
277--278 Ethanol 
103--104" Heptam 
125--126 Ethanol 
115--116 ]Ethanol 

*bp 162-165~ (1 mm) .  

Empirical 
formula 

C11HsBrC14N2 
C11HsClsN2 
CuHsC15N~ 
CI~HsCI4N302 
CI1H6CI4N2 
Cj2HsCI4N2 
CI2HsCI4N20 

Found, % Caic. % Yield, 

C| / N  Cl I N  % 

36,76 7,25136,7tl 7,23 60 
51,85 / 8,15 51,82b 8,171 50 
52,16 8,24! 51,82[ 8,17 36 
40,661 12,06 40,22 11,89 40 
4585] 9,07 46,10 9,061 65 
44'40l 42:521 8,62 4409 8,69 45 

8,24142:01] 8,28 38 
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In an a t tempt  to obtain an i l inote t rachloropyr id ine  f r o m  I and aniline in the p r e sence  of pyr id ine ,  it 
was  found that  I r e a c t s  with pyr idine in a s i m i l a r  manne r  to chlorodini t robenzene with the fo rmat ion  of 
2 ,3 ,5 ,6 - t e t r ach lo ropyr id in -4 -y lpy r id in ium chlor ide ,  which is c leaved by the anil ine,  giving 4 -amino-2 ,3 ,5 ,6 -  
t e t r ach lo ropyr id ine  (l'I) and N-phenylpyr id in ium chlor ide ,  which was  identified in the f o r m  of i ts  pe rch lo ra t e .  

CI 

C I - ] ' ~ ' r -C l  - 
cJ -~ . ,~ -cJ  

I 

I 

: l - -~- .~y-c l  

NH 2 
C I - - ~ - - C I  + 
CI_~N~_CI CI- ~ 

I 
II C6H5 

The s t ruc tu re  of II was  shown by its independent synthes is  d i rec t ly  f r o m  I and ammonia  [2]. 

To de te rmine  the s t ruc tu re  of the products  of the condensation of I with a roma t i c  amines ,  independent 
syn theses  of a r y l a m i n o t e t r a c h l o r o p y r i d i n e s  s ta r t ing  f r o m  4 -b romo-2 , 3 , 5 , 6 - t e t r a ch lo ropy r id ine  were  c a r -  
r i ed  out. 

CI__~N ,~..L_ CI ArNH2 

NHAr F 
CI -~"~- -CI  
CI--~N ~--CI 

I I I  
Br 

CI---~N,~--NHAr 

In this  case  it was  poss ib le  to expect  the fo rmat ion  of two different  products :  4 - a r y l a m i n o - t e t r a c h l o r o -  
pyr id ines  (IID and 2 - a r y l a m i n o - 4 - b r o m o - 3 , 5 , 6 - t r i e h l o r o p y r i d i n e s .  However ,  the reac t ion  took place  with 
the fo rmat ion  of HI (absence of a b romine  a tom f r o m  the reac t ion  products) .  S imi lar  p roducts  a r e  obtained 
by the condensation of I with a r o m a t i c  amines .  Thus,  the reac t ion  of I with a roma t i c  amines  leads  to the 
spli t t ing out of the halogen a tom in posi t ion 4 and to the product ion of 4 - a r y l a m i n o - 2 , 3 , 5 , 6 - t e t r a c h l o r o -  
pyr id ines .  

On the bas i s  of the expe r imen ta l  m a t e r i a l  obtained on the condensation of I with amines ,  a definite 
re la t ionship  is  r evea led  between the bas ic i ty  of the amine and the d i rec t ion of i ts  a t tack on the pyridine r ing.  
Amines  in which the pH is  l e s s  than 7 usual ly  a t tack  posi t ion 4 in I, and those in which the pH is g r e a t e r  
than 7 a t tack posit ion 2. 

E X P E R I M E N T A L  

4 -Amino-2 ,3 ,5 ,6 - t e t r ach lo ropyr id ine  (]I). A mix tu re  of 2.5 g (0.01 mole) Of I, 0.93 g (0.01 mole) of 
anil ine,  5 ml  of pyr id ine ,  and 15 ml  of d ime thy l fo rmamide  was  heated in the oil bath with s t i r r ing  at 150~ 
for  10 rain, a f t e r  which the t e m p e r a t u r e  was  lowered  to 100~ and kept at this  level  for  another  3 h. After  
cooling, the contents  of the f lask  were  poured into wa te r  sl ightly acidif ied with hydrochlor ic  acid,  and the 
p rec ip i t a te  of II was  f i l te red  off and washed with wate r .  Yield 1.6 g {70%), mp 212-215~ (f rom heptane).  
Found %: C1 61.15; N 12.16. CsH2C14N 2. Calculated %: C1 61.20; N 12.06. After  the wa te r  and d imethy l -  
f o r m a m i d e  had been e l iminated f r o m  the f i l t ra te  f r o m  II in vacuum,  a v i scous  oil of N-phenylpyr idinium 
chloride r ema ined ,  f r o m  which the pe rch lo ra t e  was obtained. Yield 2.1 g (82%). mp 220-222~ (f rom water)  
(according to the l i t e r a tu r e  [11], mp 221~ Found %: C1 14.09; N 5.56. Cilii10C1NO 4. Calculated %: C1 
13.89; N 5.47. 

2 ,3 ,5 ,6 -Te t r ach lo ro -4 - (p -me thoxypheny lamino!pyr id ine .  A solution of 5 g (0.02 mole) of I in 50 ml  of 
ethanol was  t r e a t ed  with 7.4 g (0.06 mole) of p -an is id ine  and was  heated with v igorous  s t i r r ing  at 60-70~ 
fo r  4 h. The solvent was  dis t i l led off in vacuum and the res idue  was  t r ea t ed  with 100 ml  of 2% HC1. The 
p rec ip i t a t e  was  f i l t e red  off and c rys t a l l i zed  f r o m  aqueous ethanol (Table 1). 

2 ,3 ,5 ,6 -Te t r ach lo ro -4 - (p - to ly l amino)py r id ine  was obtained s imi l a r ly .  

4 -Ani l ino-2 ,3 ,5 ,6 - t e t r ach lo ropyr id ine .  a. A solution of 5 g (0.02 mole) of I in 50 ml  of absolute 
d ime thy l fo rmamide  was  t r ea t ed  with 2 g (0.021 mole) of f r e sh ly  dis t i l led aniline and 3 g (0.026 mole) of 
Na2CO3, and the mix tu re  was  heated at 150-160~ with v igorous  s t i r r ing  for  3 h. Then it was  cooled, pa r t  
of the dimethyl  f o r m a m i d e  was  dis t i l led off in vacuum,  and the res idue  was poured into 150 ml  of 2% HC1. 
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The oil that sepa ra ted  out was  ex t rac ted  twice with e ther ,  the ex t rac t  was  dr ied with sodium sulfate,  the 
e ther  was  dr iven off, and the res idue  was  dis t i l led in vacuum.  On the addition of pe t ro l eum e ther ,  the d i s -  
t i l led oil c rys t a l l i zed  ins tantaneously .  

b. A solution of 3 g (0.01 mole) of 4 - b r o m o - 2 , 3 , 5 , 6 - t e t r a c h l o r o p y r i d i n e  [10] in 50 ml  of absolute 
d ime thy l fo rmamide  was  t r e a t ed  with 1 g (0.01 mole) of f r e sh ly  dis t i l led aniline and 1.5 g (0.013 mole) of 
Na2CO3 and the mix tu re  was  heated at 160~ with v igorous  s t i r r ing  for  2 h. All the r e m a i n d e r  of the p r o -  
cess  was s i m i l a r  to methqd a. Yield 2.2 g (70%). mp 101-102~ ( f rom heptane).  Found %: C1 46.69; N 
9.05. CiiH6CltN 2. Ca lcu la ted%:  C1 46.10; N9 .09 .  

2 ,3 ,5 ,6 -Te t r ach lo ro -4 - (p - to ly l amino)py r id ine  was a lso  obtained by method b. Yield 75%. mp 126~ 
(f rom heptane).  Found %: C1 43.58. Ct2HsC14N 2. Calculated %: C1 44.09. The reac t ions  of I with n i t ro - ,  
ch lo ro - ,  and b romoan i l ines  we re  c a r r i e d  out by method a (Table 1). 
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