
p iophenone  ( l iD,  wi th  mp 123 ~ [ t ] ,  and 0.03 g (15%) of 2 , 2 ' - d i p r o p i o n y l - 5 , 5 ' - d i n i t r o a z o x y b e n z e n e  (VIII), wi th  mp 
138 ~ . No m e l t i n g - p o i n t  d e p r e s s i o n  was o b s e r v e d  fo r  m i x t u r e s  of both  c o m p o u n d s  with s a m p l e s  p r e v i o u s l y  ob -  

t a i ned .  

R e d u c t i o n  of 6 - N i t r o - 3 - e t h y l a n t h r a n i l  (II). A so lu t i on  of 0.75 g (0.004 mole)  of a n t h r a n i l  II in 5 ml  of 
e thano l  was added to i g of r e d u c e d  i r o n  in 10 ml  of g l a c i a l  a ce t i c  ac id ,  and the  m i x t u r e  was hea ted  with s t i r r i n g  
to 60 ~ It was  m a i n t a i n e d  a t  t h i s  t e m p e r a t u r e  for  10-12 ra in ,  a f t e r  which it was  p o u r e d  into 100 ml  of w a t e r .  
The  r e d u c t i o n  p r o d u c t s  w e r e  e x t r a c t e d  with two 3 0 - m l  p o r t i o n s  of e t h e r ,  and the e x t r a c t  was  washed  with w a t e r  
and d r i e d  with c a l c i u m  c h l o r i d e .  The  s o l v e n t  was  e v a p o r a t e d ,  and the  r e s i d u e  was  c h r o m a t o g r a p h e d  as  d e s c r i b e d  
above  to g ive  0.67 g (88%) of 2 - a m i n o - 4 - n i t r o p r o p i o p h e n o n e  (III) with mp 124 ~ 

C o n v e r s i o n  of 2 - N i t r o s o - 4 - n i t r o p r o p i o p h e n o n e  (I) in Be nz e ne  in the  A b s e n c e  of H v d r o g e n  C h l o r i d e .  A 
s o l u t i o n  of 0.1 g (0.0005 mole)  of n i t r o s o  ke tone  I in 20 ml  of  d r y  be nz e ne  was a l lowed  to s tand  in the  d a r k  fo r  
4-5 d a y s ,  a f t e r  which the s o l v e n t  was e v a p o r a t e d  to a v o l u m e  of 1 ml .  The  r e s u l t i n g  p r e c i p i t a t e  [the s t a r t i n g  
n i t r o s o  ke tone ,  0.065 g (65%), mp 101 ~ [4] was r e m o v e d  by f i l t r a t i o n ,  and the  r e s i d u e  was c h r o m a t o g r a p h e d  with  
s t a n d a r d s  in a thin l a y e r  of a l u m i n u m  ox ide  in an  e t h e r - p e t r o l e u m  (40-70 ~ s y s t e m  (1 : 3). A c c o r d i n g  to t he  
TLC da ta ,  the  r e a c t i o n  m i x t u r e  con ta ined  6 - n i t r o - 3 - e t h y l a n t h r a n i l  (II), 2 - a m i n o - 4 - n i t r o p r o p i o p h e n o n e  (IIl),  2 ,4 -  
d i n i t r o p r o p i o p h e n o n e  (VII), and 2 , 2 ' - d i p r o p i o n y l - 5 , 5 ' - d i n i t r o a z o x y b e n z e n e  (VIII). 
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A L D E H Y D E S  
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T .  P .  K o n o n c h u k ,  a n d  A .  V .  E l ' t s o v  
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2 - A r y l b e n z o x a z o l e s  w e r e  ob ta ined  by hea t ing  c o p p e r  c o m p l e x e s  of o - n i t r o s o p h e n o l s  with a r o m a -  
t ic  a l d e h y d e s  in t e t r a l i n .  

In [1] we showed that  b e n z o x a z o l e s  can  be s u c c e s s f u l l y  ob ta ined  by hea t ing  o - n i t r o p h e n o l s  with a r o m a t i c  
a l d e h y d e s  in t e t r a l i n .  In th is  r e s e a r c h  i t  was a l so  noted that  a - n i t r o s o - f i - n a p h t h o l  a l s o  u n d e r g o e s  a s i m i l a r  
r e a c t i o n .  

The  a i m  of the  p r e s e n t  r e s e a r c h  was to s tudy  the r e a c t i o n  of a r o m a t i c  a l d e h y d e s  with o - n i t r o s o p h e n o l s .  
The l a t t e r  a r e  u n s t a b l e  and a r e  i s o l a t e d  p r i m a r i l y  in the f o r m  of c o p p e r  c o m p l e x e s  [2]. We e s t a b l i s h e d  tha t  the  
c o r r e s p o n d i n g  2 - a r y l b e n z o x a z o l e s  a r e  f o r m e d  in up to 56% y i e l d s  (Tab le  1) when t h e s e  c o m u l e x e s  a r e  hea ted  
with a r o m a t i c  a l d e h y d e s  in t e t r a l i n  with s i m u l t a n e o u s  r e m o v a l  of the l i b e r a t e d  w a t e r  by d i s t i l l a t i o n .  Since  
benzo ic  a c i d s  a r e  d e t e c t e d  in the  r e a c t i o n  p r o d u c t s ,  it may  be as  sumed  that  the  r e a c t i o n  p r o c e e d s  v ia  the  fo l lowing  
s c h e m e :  

S i b e r i a n  T e c h n o l o g i c a l  Ins t i tu t e ,  K r a s n o y a r s k .  L e n s o v e t  T e c h n o l o g i c a l  I n s t i t u t e .  T r a n s l a t e d  f r o m 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 ,  No. 10, pp.  1338-1339,  O c t o b e r ,  1976. O r i g i n a l  a r t i c l e  s u b m i t t e d  N o v e m b e r  3, 
1975. 
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~O--Cu--O.,w~ ~ 
1~ II / \  If 51 + 

R'/~N,,~ 0 o#N~ ~ \ R l  

CHO 

4 ~ 2 ~ 2 

1t2 
+ I ~  R2 2+ ~ H20 

TABLE I. B e n z o x a z o l e s  

C o m -  

p o u n d  

I 
II 

III 
1V 
V 

VI 
VII 

R I R: 

CI 4-OCH3 
C1 4-OH 
CH~ 4-OCHs 

3-Br 
CHs 3-Br 
Br 3-Br 

rap, ~ 

150,5 
140 
97 

134 
155 
132 
147 

Literature 
mp, ~ 

152 s 
144 I 

98--1001 
134--135 z 

Empirical 
formula 

C,4HIoCINO~ 
CIaHsCINO~ 
CIsHI3NO2 
C14HuNO2 
C1sHzBrC1NO 
Cl4HloBrNO 
CIsHzBr2NO 

N,% 

found calc. 

5,5 5,4 
5,6 5.7 
6,0 5,8 
6,4 6,2 
4,8 4,5 
4,9 4,9 
4,3 4,0 

I~ ield, 

52 
29 
32 
27 
44 
48 
30 

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

3 - A r y l b e n z o x a z o l e s  (I-VII,  Tab l e  1). A 0 . 0 1 - m o l e  s a m p l e  of the c o p p e r  c o m p l e x  of o - n i t r o s o p h e n o l ,  15 ml  

of t e t r a l i n ,  and 0.03 m o l e  of a r o m a t i c  a ldehyde  w e r e  p laced  in a r o u n d - b o t t o m  f lask  equipped with a D e a n - S t a r k  

t r ap ,  and the m i x t u r e  was r e f l u x e d  fo r  2-3 h. The  end of the r e a c t i o n  was d e t e r m i n e d  f r o m  the amount  of w a t e r  

l i b e r a t e d  dur ing  the r e a c t i o n  and a lso  by t h i n - l a y e r  c h r o m a t o g r a p h y .  At the end of the r e a c t i o n ,  the D e a n - S t a r k  
t r ap  was r e p l a c e d  by a Wurtz  adap te r ,  and the  t e t r a l i n  and e x c e s s  a ldehyde  w e r e  r e m o v e d  by d i s t i l l a t i on  to d r y -  

n e s s .  The  r e s u l t i n g  sol id  m a s s  was p u l v e r i z e d  and e x t r a c t e d  s e v e r a l  t i m e s  with boi l ing  a lcohol  or  ace t i c  ac id .  

The  e x t r a c t  Was d i lu ted  with w a t e r ,  and the p r e c i p i t a t e d  benzoxazo l e  was r e m o v e d  by f i l t r a t i o n  and c r y s t a l l i z e d  

f r o m  a lcoho l  with ac t iva t ed  c h a r c o a l .  
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