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The  p o s s i b i l i t y  of  ob ta in ing  2 - a r y l - s u b s t i t u t e d  b e n z o x a z o l e s  and naph thoxazo le s  by hea t ing  

o - n i t r o p h e n o l s ,  o - n i t r o n a p h t h o l s ,  and a - n i t r o s o - f l - n a p h t h o l  wi th  a r o m a t i c  a l d e h y d e s  in h i g h -  

bo i l i ng  s o l v e n t s  wi th  s i m u l t a n e o u s  r e m o v a l  o f t h e w a t e r  f o r m e d  by d i s t i l l a t i on  is d e m o n s t r a t e d .  

* C o m m u n i c a t i o n  VI of  the s e r i e s  " S t r u c t u r e  and P r o p e r t i e s  of  N i t r o s o  C o m p o u n d s . "  See [1] fo r  c o m m u n i -  
ca t i on  V. 

T A B L E  1. 

I-XV X v I - X v I l I ,  XXI,XXII XIX-X '~ 

Reaction Yield, 
Compound x Y time, h Mp, *C % �9 
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VIII 
IX 
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XI 
XlI 

XIII 
XIV 
XV 

XVI 
XVII 

XVIII 
XIX 
XX 

XXI 
XXII 

4-OCH3 
4-CH3 
4-NO2 
4-C1 
2-OH 
4-OCH3 
4-CH3 
4-NO2 
4-CI 
2-OH 
4-OCH3 
4-CH3 
4-NO2 

H 
H 
H 
H 
H 
5-CH3 
5-CH8 
5-CH3 
5-CHs 
5-CHs 
5-C1 
5-C1 
5-CI 

3,0 
4,5 
2,0 
3,0 
4,0 
t,0 
5,0 
1,5 
3,0 
7,0 
1,5 
4,0 
2,0 

100--I014 
115--1164 
268--2694 
149--1504 
122--1234 
98--100 

125 
208--2095 
147--148 
134--t35 
150--1524 
138--139 
242--2434 

4-C1 
2-OH 
H 
4-CH3 
4-C1 
4-CH3 
4-CI 
4-CHs 
4-C1 

5-Cl 
5-C1 

2,5 
8,0 
3,5 
4,0 
5,0 
3,5 
4,0 
2,5 
4,5 

191--1924 
144 
1346 
169--1706 
188--1896 
144 
173--1746 
169--1706 
188--1896 

53 
55 
30 
64 
62 
82 
71 
40 
67 
52 
51 
37 

9 
19 
12 
2O 
22 
16 
14 
11 
13 
12 

~The p r e p a r a t i o n  of  XVI was  c a r r i e d  out in m e s i t y l e n e ,  wh i l e  the 

o t h e r  compounds  w e r e  p r e p a r e d  in t e t r a l i n  (10-20 ml  of so lven t  
p e r  0.03 m o l e  of  the h y d r o x y  compound) .  In the p r e p a r a t i o n  of  

III, VIII, XIII, and XVI-XVIII ,  3 m o l e s  of  a ldehyde  w e r e  in t roduced  

into the  r e a c t i o n  p e r  m o l e  of  h y d r o x y  compound ,  wh i l e  5 m o l e s  of 

the a ldehyde  p e r  mole  of h y d r o x y  compound w e r e  used  in the r e -  

m a i n i n g  c a s e s .  Compounds  XVI-XVIII  w e r e  obtained f r o m  ~ - n i -  
t r o s o - f l - n a p h t h o l ,  XXI-XXII  we re  obtained f r o m  ~ - n i t r o - / ~ - n a p h t h o l ,  
and XIX-XX w e r e  obtained f r o m  f l - n i t r o - ~ - n a p h t h o l .  
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TABLE 2. Results of the Analysis of the New Compounds 

Compound 

VI 
VII 
IX 
X 

XII 
XV 

XIX 

EmpiricaI formula 

ClsHlzNO~ 
C15HI3NO 
CI4HtoCINO 
Ct4HH,NO2 
CI4HIoCINO 
C~3HsCINO2 
Ct,HI3NO 

found 

5,9 
6.5 
5,9 
6,5 
6,0 
6.0 
5.5 

N,% 

calc. 

5,8 
6,3 
5,7 
6,2 
5,7 
5,7 
5.4 

It has been reported [2] that 2-phenylbenzimidazole was isolated in 20% yield from the react ion of o- 
nitroaniline with benzaldehyde.  We have subsequently demonstrated that the cycl izat ion proceeds  with v a r -  
ious o-ni t roani l ines  and aromat ic  aldehydes [3]. In the present  paper ,  we have studied the possibil i ty of 
the formation of an oxazole ring during the react ion of  a romat ic  aldehydes with o-n i t ro  der ivat ives  of phe- 
nols,  or- and fl-naphthols, and also with c~-nitroso-fl-naphthol. In fact, we have found that when the com-  
pounds enumerated above are  heated in high-boil ing solvents (tetraline and mesitylene) with 3-5 moles of 
aldehydes,  the corresponding benzoxazoles and naphthoxazoles (Tables 1 and 2) are  formed. In this r e a c -  
tion, the aldehyde is apparent ly  the reducing agent and the cycl izing agent. 

+ 3 A r C H O  ~ -  2 A rCOOH + H20 
//~'o~ //~.o/ 

A confirmat ion of this is the fact that the amount of water  liberated as a resul t  of the react ion in ex-  
per iments  with the highest  yields of benzoxazole was close to the amount calculated in conformity with the 
above equation, and the corresponding a romat ic  acid was always found in the react ion products .  The r e -  
action with p-ni trobenzaidehyde is accompanied by side reactions of the aldehyde itself ,  which is confirmed 
by the l iberat ion of wa te r  when a te t ra l in  solution of this aldehyde is heated. The react ion was monitored 
f rom the amount of react ion wate r  isolated in a D e a n - S t a r k  t rap and by th in- layer  chromatography.  At 
the end of the react ion,  the solvent and excess aldehyde were  removed by distillation, and the oxazoles 
were  repeatedly extracted f rom the resinous mass  with hot concentrated HCI. The acid solutions were  de-  
colorized with activated charcoal  and diluted with water .  The naphthoxazoles were isolated only when the 
solutions were allowed to stand. They were  purified by crys ta l l iza t ion  from a l c o h o l - w a t e r  (3:1), a l c o h o l -  
benzene (1:1), and hep tane -benzene  (1:2) o The benzoxazoles were  crysta l l ized f rom aqueous alcohol. At-  
tempts to c a r r y  out the cycl izat ion of f l -n i t roso-a-naphthol  with p-tolualdehyde or  anisaldehyde were un-  
successful .  

lo 

2. 
3. 

4. 

5. 
6. 

L I T E R A T U R E  C I T E D  

E. Yu. Belyaev and T. I. Nikulicheva, Reakts.  Sposobnost '  Organ. Soedin., 2, 374 (1970). 
G. W. Stacy, B. V. Ettling, and A. J. Papa, J.  Org. Chemo, 2_.99, 1537 (1964). 
E. Yu. Belyaev, V. P. Kumarev,  L. E. Kondrat 'eva,  and E. I. Shakhova, Khim. Geterotsikl .  Soedin., 
1688 (1970). 
R. Nakagawa, H. Onoue, and I. Sugita, Chem. Pharm.  Bull. (Tokyo), 12(10), 1135 {1964). 
F. F. Stephens and J.  D. Bower, J~ Chem. Soc., 1722 (1950). 
L. N. Pushkina and I. Ya. Postovski i ,  Zh. Obshch. Khim., 34, 424 (1964) o 


