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Diazotization of 2-(o-nitro-p-aminobenzyl)pyridine (I) in. concen- 
trated H~SO4 and subsequent diazo-reaction lead to the formation of 
2-(o-nitro-p-halogenbenzyl)pyridines. During the acylation reaction 
with acetic anhydride and benzoyl chloride, the corresponding deriv- 
atives are readily formed. Compound I reacts with benzyl chloride 
with the formation of the corresponding mono- and dibenzyl deriva- 
tives and with p-nitrobenzaldehyde with the formation of the corre- 
sponding azomethine.  

In  1949  S e h o f i e l d  c o n d u c t e d  t h e  d ' i a z o t i z a t i o n  a n d  

s u b s e q u e n t  d e a m i n a t i o n  o f  a m i n e  I a n d  o b t a i n e d  2 - ( 0 -  

n i t r o b e n z y l ) p y r i d i n e  [1]. L a t e r  by  m e a n s  of  t h e  d i a z o  

r e a c t i o n  2 - ( o - n i t r o - p - c y a n o b e n z y l ) p y r i d i n e  [2] w a s  

s y n t h e s i z e d  f r o m  c o m p o u n d  I, a n d  f r o m  t h e  f o r m e r  

d i f f e r e n t  d e r i v a t i v e s  o f  3 - n i t r o - 4 - ( p y r i d y l - 2 - m e t h y l ) -  

b e n z o i c  a c i d  [3] w e r e  r e a d i l y  o b t a i n e d .  W e i n s t e i n  e t  

a l .  [4] d e s c r i b e d  t h e  c o n v e r s i o n  o f  c o m p o u n d  I i n t o  

2 - ( o - n i t r o - p - c h l o r o b e n z y l ) p y r i d i n e  a n d  2 - ( o - n i t r o - p -  

o x y b e n z y l ) p y r i d i n e .  D i a z o t i z a t i o n  o f  a m i n e  I i s  c o n -  

d u c t e d  i n  a m e d i u m  of  d i l u t e  h y d r o c h l o r i c  [1, 2, 4, 5] o r  

s u l f u r i c  [4] a c i d s ,  a n d  t h e  y i e l d s  o f  t h e  p r o d u c t s  o f  t h e  

r e a c t i o n  a r e  e q u i v a l e n t  t o  3 0 - 5 0 7 0 .  

T h e  p r e s e n t  s t u d y  d e s c r i b e s  t h e  s y n t h e s i s  o f  c e r -  

t a i n  d e r i v a t i v e s  of  2 - ( o - n i t r o b e n z y l ) p y r i d i n e  h a v i n g  a 

s u b s t i t u t i o n  i n  t h e  n - p o s i t i o n  o f  t h e  b e n z e n e  r i n g  a n d  

a r i s i n g  f r o m  c o m p o u n d  I. It  w a s  f o u n d  t h a t  d i a z o t i a z a -  

t i o n  o f  a m i n e  I in  a m e d i u m  of  c o n c e n t r a t e d  s u l f u r i c  

a c i d  a t  a t e m p e r a t u r e  o f  2 5 - 2 8  ~ C p r o c e e d s  q u i t e  r e a d -  

i l y .  By  m e a n s  o f  t h e  d i a z o  r e a c t i o n  2 - ( o - n i t r o - p - e h l o -  

r o b e n z y l ) p y r i d i n e  (II), 2 - ( o - n i t r o - p - b r o m o b e n z y l ) -  

p y r i d i n e  (III),  a n d  2 - ( o - n i t r o - p - i o d o b e n z y l ) p y r i d i n e  

(IV) w e r e  o b t a i n e d  w i t h  y i e l d s  o f  9 0 . 5 ,  88  a n d  92.570 

r e s p e c t i v e l y .  

T h e  a m i n e  I r e a d i l y  e n t e r s  i n t o  t h e  a c y l a t i o n  r e a c -  

t i o n .  O n  i n t e r a c t i o n  w i t h  a c e t i c  a n h y d r i d e  2 - ( o - n i -  

t r o - p - a c e t y l a m i n o b e n z y l ) p y r i d i n e  (V) i s  f o r m e d ,  a n d  

b e n z o y l a t i o n  l e a d s  to  t h e  f o r m a t i o n  o f  2 - ( o - n i t r o - p - b e n -  

z o y l a m i n o b e n z y l ) p y r i d i n e  (VI) .  A l k y l a t i o n  o f  c o m p o u n d  

I w i t h  e x c e s s  b e n z y l  c h l o r i d e  a t  100  ~ C l e a d s  t o  t h e  

f o r m a t i o n  o f  2 - ( o - n i t r o - p - d i b e n z y l a m i n o b e n z y l ) p y r i -  

d i n e  (VII)  w i t h  a n  a d m i x t u r e  o f  2 - ( o - n i t r o - p - b e n z y l -  

a m i n o b e n z y l ) p y r i d i n e  (VIII) .  By  t h e  r e a c t i o n  b e t w e e n  

a m i n e  I a n d  p - n i t r o b e n z a l d e h y d e  2 - o - n i t r o - p - ( p - n i t r o -  

b e n z y l i d e n a m i n o ) b e n z y l  p y r i d i n e  (IX) w a s  o b t a i n e d .  

T h e  c o n s t a n t s ,  y i e l d s ,  a n d  d a t a  of  t h e  e l e m e n t a r y  

a n a l y s i s  of  t h e  c o m p o u n d s  o b t a i n e d  a r e  p r e s e n t e d  in  

t h e  t a b l e .  

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

2-(o-Nitro-p-chlorobenzyl)pyridine was synthesized by a previously 
described method [5], 118-119" C. According to data in the literature 
[2] 118.5" C. 

2-(o-Nttro-p-chlorol~rmyl)pyridtae (II). Cuprous chloride solu- 
tion. A mixture of 3 g cuprous chloride, 5 g potassium chloride, 75 ml  

water, 6 m l  cone HC1 and 0.75 g powdered copper were mixed, left 
overnight, and filtered. 

At 25-28* C 1 g (0.015 mole) sodium nitrite in 10 ml  concen- 
trated HzSO 4 was added to a solution of 3 g (0.018 mole) amine of 
compound I in 20 ml  concentrated sulfuric acid. The resultant diazo 
solution was stirred for 30 min,  cooled to 0* C, and gradually added to 
a solution of cuprous chloride, cooled to 0", holding at  a temperature 
of 7-15" C. The reaction mixture was left overnight, the precipitate 
was removed, and the filtrate was made alkaline with a 20% solution 
of sodium hydroxide. The residue was removed by filtration and com-  
bined with the first precipitate. The combined precipitates were dried 
in the air, and then extracted with absolute ethyl alcohol. The extract 
was evaporated to dryness under vacuum. The residue was dissolved in 
several milliliters of chloroform and chromatographed on aluminum 
oxide, eluting the product with chloroform. The colorless fractious 
which produce a dark spot when a sample is transferred onto filter paper 
and irradiated with ultraviolet light were removed. From the eluate 
1.91 g of light yellow crystals of compound I1 were isolated. By means 
of subsequent elution with chloroform the yellow band was out of the 
column, and, after evaporating the eluate under vacuum, 1 g (33%) of 
the original amine of I with a m . p .  of 117-119" C was extracted. 
Compound II was purified by repeated chromatography on aluminum 
oxide using chloroform as the eluate. 

2-(o-Nitro-p-bromobermyl)pyridine (III). Solution of cuprous bro- 
mide. A mixture of 3 g cuprous bromide, 15 g potassium bromide, 
75 ml  water, 6 ml  concentrated HBr, and 0.76 g powdered copper was 
mixed,  left overnight, and filtered. 

A 3 g (0.013 mole) quantity of the amine of compound I was dis- 
solved in 20 ml  cone HzSO 4 at 0* C, and 1 g (0.015 mole) of sodium 
nitrite in 10 ml H2SO4 at g-7* C was added. The mixture was stirred 
for 30 minutes at 5* C and excess nitrous acid was dissociated by addi- 
tion of sulfamic acid. The resultant diazo solution was added to a 
solution of cuprous bromide and the temperature was maintained below 
12" C. The latter solution was left overnight and then stirred at room 
temperature until the evolution of nitrogen was complete.  The residue 
was separated, washed many times with iced water, dried in air, and 
extracted with absolute ethyl alcohol. The alcohol was removed by 
distillation under vacuum, and the residue was dissolved in a small  
quantity of dimethylformamide and ehromatographed in a column 
containing aluminum oxide eluting with a mixture of benzene and 
chloroform (1 : 2). As described above 1.86 g of compound Ill with mp 
of 35-37* C and 1.35 g (35~ of the original amine of compound I 
with a mp 117-119" C were extracted. Compound Iti was purified by 
repeated chromatography in a luminum oxide using a mixture of ben- 
zene and chloroform (1 : 2) as eluent. 

2-(o-Nitro-icdobenzyl)pytidine (IV). A 3 g (0.013 mole) quantity 
of amine of compound I was dissolved in 20 ml  of cone HzSO a at 0* C, 
1 g (0.015 mole) sodium nitrite in 10 ml  eonc HzSO 4 was added at 
4-5* C, and the mixture was stirred for 30 rain at this temperature. 
The obtained diazo solution was slowly added to a solution of 2.5 g 
(0.015 mole) potassium iodide and 3 g (0.012 mole) iodine in 5 ml  
water cooled to 0* C at a temperature lower than 10" C. The mixture 
was left overnight and stirred at room temperature until evolution of 
nitrogen was complete (approximately 3 hr). The residue was sepa- 
rated and treated twice with 100 ml  of a 15% solution of sodium hypo- 
sulfite, washed with cold water, dried in air, and extracted with ab- 
solute ethyl alcohol. The extract was evaporated to half volume and 
water was added until the precipitate ceased to form. A 1.92 g quan- 
tity of impure compound IV was obtained. The  original amine of I 
(1.6 g, 53.5%) was isolated when the filtrate which remained after 



C H E M I S T R Y  O F  H E T E R O C Y C L I C  COMPOUNDS 391 

~--CH 2 --~--R 
NO 2 

O 
R 

E 
O 

L) 

I 

tl C1 

Ill  Br 

IV I 

V NHCOCHa 
t 

VI NHCOC6Hs 

VII N (CH2C6Hs)~ t 

VII I INHCH2C6H5 

IX N=CHC6H4NQ-n 

85--87 

160.5--161 

]158.5--160 

117 

53,5--55 

156--I57 

Empirical 
Mp, ~ formula 

I C H 

45--45,5 a C12HgN202Clb 57.84! 3.85 
57.681 3,81 

41--42 CI2H9N20~BrC! 49.15 3.20 
49.22 3.31 

CI2HgN202I d 42.83 i 2.71 
' 43.04 2.81 
CI4HlaN~O3 62.02 4.92 

62.08~ 4.93 
C19HIsNzO3 68.46] 4,61 

68.521 4,59 
C2~H23NsO~ 76.461 5.59 
CIgHI7N30~ 76.641 5.87 

71.52! 5.86 
! 71.70 5,87 
I CIgHI4N404 62.691 3.66 
' 3,81 i 62,67 

Found, % Calculated, % 

N C H N 

11.27 90.5 

9.64 88.0 

8.24] 92.5 

15,49 90.0 

12,61 99,0 

IEE 
15,46 96,0 

I 1,22! 57.94 3.65 
10"991 I 
9.341 49.17 t 3.10 
9.09t ] 
8.00] 42.371 2,67 
7,911 j 

15.46 61 97 4.83 
15.421 I 
12 53 68 45 4.63 
12,24] I 
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9.88 
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12,60] 62,98 15,50] 3,90 
15.80 I 

aln a previous study this compound was described in the form of an oil. b) Found, %: CI 14.41; 
14.61. Calculated, %: 14.26. c) Found, %: Br 27.52, 27.74. Calculated, %: Br 27.27. d) Found, %: 
I 37.80. Calculated, %: I 37.32. 



392  K H I M I Y A  G E T E R O T S I K L I C H E S K I K H  S O E D I N E N I I  

removal of the precipitate from the reaction mixture was made alka- 
line. Compound IV was purified by crystallization from aqueous ethyl 
alcohol in the presence of activated carbon and by subsequent chroma- 
tography in a luminum oxide using a mixture of benzene and chloro- 
form (I :4) as the eluent. 

2-(o-NitroLp-acetylaminobenzyl)pyridine(V). A 0.8 g(0.0080 mole) 
quantity of acetic anhydride was added dropwise to 1 g (0.0043 mole) 
of the amine of I. From the yellow solution a greyish-yellow precipi- 
tate of compound V rapidly separated, which was removed and washed 
with iced water until  a neutral reaction was obtained. A 1.07 g quan- 
tity of impure compound with a m p  of 159 ~ C was obtained which was 
recrystallized from ethyl alcohol. 

2-(o-Nitro-p-benzolaminobenzyl)pyridine(Vl). A mixture of 0.5 g 
(0.0021 mole) of the amine of I and 3.65 g (0,2500 mole) of benzoyl 
chloride was heated for 15 rain to 125" C, after which 7 ml  of a 10% 
solution of sodium hydroxide was added. Immediately a yellow oil 
separated out. The reaction mixture was heated for 10 minutes at 
150" C, poured onto ice left overnight. The precipitate was fil-  
tered by suction and washed with iced water until a neutral reaction 
was obtained. A 0.72 g quantity of impure compound VI with a m p  of 
166" C was obtained which was recrystallized from ethyl alcohol. 

2-(o-Nlrro-p-dibenzylaminobenzyl)pytidine(Vll) and 2-(o-Nitro- 
p-benzylaminobenzyl)pyridine(VUl). A mixture of 2 g (0.008 mole) of 

amine of I and 25.3 g (0.i00 mole) of benzyl chloride was heated for 

18 hr in a boiling water bath and then cooled to 0 ~ C. The precipitate 

was chromatographed twice in aluminum oxide, eluting with a mix- 

ture of benzene and chloroform (1:4). From the initial fractions 1.98 g 

of compound VII was separated. From the subsequent fractions 0.33 g 
of compound VIII was separated in the form of yellow oil which crys- 
stallized on standing. 

2-(o-Nitro-p-(p-nitrobenzilidenamino)benzyl pyridinel (IX). A 
mixture of 0.45 g (0.003 mole) of p-nitrobenzaldehyde and 0.69 g 
(0.008 mole) of the amine  of I was heated for 1.5 hr at 125-140" C, 
cooled, and the product of the reaction was recrystallized several 
times from a mixture of benzene and petroleum ether. 
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