
HETEROCYCLES, Yo1 16, No 7, I98 1 

STUDIES ON 1.3-BENZOXAZINES V.' REACTION OF IMIDOYL CHLORIDES 

OF 1,J-BENZOXAZINES WITH 2-AMINOPHENOLS, 0-PHENYLENEDIAMINES 

AND 2-AMINOTHIOPHENOL 

Ryuji Tachikawa, Kazuyuki Wachi and Atsusuke Terada 

Central Research Laboratories, Ssnkyo Co., Ltd., Shinagawa-ku 

Tokyo, 140, Japan 

Abstract --- A general synthetic method for benzoxazoles, benz- 
imidazoles and benzthiazole is described. Treatment of the 

imidoyl chloride of 1.7-benzaxazine with 2-aminophenols gave 

the oarresponding 2-hydroxyphenylbenzoxazoles in good yields. 

Similarly, 2-hydroxyphenylbenzimidazole9 and i-hydroxyphenyl- 

benzthiazole were obtained using a-phenylenediamines and 2- 

aminothiophenol, respectively. 

In earlier studies on 1.3-benzoxazines, we reported the raactions of imidayl 

chlorides of l,3-benzoxazines with pyridine N-oxidesZa end sulfoxide 

derivatives.' In this communication, we wish to report a simple preparation 

of 2-phenylbenzoxazoles, 2-phenylbenzimidazoles and 2-phenylbenzthiazole under 

mild reaction oonditions. 

Treatment of 4-chloro-2,2-dimethyl-2H-l,3-benzoxazine (1) with two molar 
equivalents of 2-aminophenol (2:) in acetonitrile under reflux for lh afforded 

2-(2-hydroxyphenyl)benzoxazole ( ~ a )  in 89 %yield. The structure of La was 

determined on the basis of the following results, and unambiguously confirmed by 

comparison with an authentic sample prepared from phenyl salicylate and La 

according to the method of the literat~re.'~ 

On the other hand, when this reaction was carried out in methylene chloride 

instead of acetonitrile under reflux for 6h, 2,2-dimethyl-4-(2-hydroxyphenyl) 

amino-2H-1,J-benzoxazine (42) was obtained in 89 % yield, mp 184-186'C, Anal. 

Calcd. for C,6H1SN202: 6, 71.62; H, 6.01; N, 10.44. Found: C, 71.39; H, 5.84; 

N, 10.53, nmr ( c D c ~ ~ )  S (PP~) 1.57 (6H, s, <CH'), 6.70-8.30 (EH, m, aromatic H), 
CHI 

mass (M': m/e 268). Compound &a was readily converted into 32 by refluxing 



Chart 1 

in benzene in the presenoa of  p-taluenesulfonic acid (p-TSA) in 96 %yield. 

Similar reactions were undertaken with several aminophenol  derivative^,'^ and 

the results are summarized in Table I. However, 2-amino-5-nitrophenol (s) gave 
no benzoxazole derivative even in refluxing in acetonitrile for a long period of 

time, but afforded only substituted oompound (ad), mp 180-182°C (decompd.), 

Anal. Calcd. for C16H1~Ng04: C, 61.37; H, 4.87; N, 13.41. Found: C, 61.23: H, 

aromatic H), 9.55 (ZH, br 8 ,  -OH, -NH), mass (M*: m/e 513). Compound 42, 

however, was also converted into ?$ on heating in xylene in the presence of p-TSA 

in 92 % yield. Likeweise, benzimidazoles (32-g)4a.b,c and benzthiazole (3:)s were 

obtained bg the reactions of 1 with o-phenylenediamines and 2-aminothiophenol, 
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respectively. The results are summarized in Table I. 

A possible mechanism for the formation of 2 is shown in Chart 1. The initially 

formed substituted compound (4) undergoes an intramolecular cyclization, followed 
by the elimination of isopropylideneimine to give 2. 

Table I. Benzoxazole, Benzimidazole and Benzthiazole Derivatives (2) 

Compd. No. R X mP (OC) Yield (%) 

a) from 4s. b) from 4g .6  
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might be A o r  B. The s t r u c t u r e  of t h e  p r o d u c t  was n o t  c l e a r  which i s  c o r r e c t  

from t h e  fo l lowing  r e s u l t s .  mp 171-17Z°C, Anal. Calcd. f o r  C16H16N403: C, 61.53; 

H, 5.16; N,  17.94. Found: C, 61.515; H, 5.16; N ,  11.98; nmr ( c D c ~ ~ )  8 (ppm) 1.60 

A B 

CH 
( 6 ~ .  s, <CH:), 4.56 (ZH,  b r  s, -NH2), 5.47 (lH, b r  s,>NH), 6.60-8.30 ( 7 H ,  m, 

aromat ic  H), i r  (Nujo l )  3500, 7400, 31570, 1505 and 1740 cm-l, mass (M': m/e 312) .  
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