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A SIMPLE PREPARATION OF 2-ARYL-4H-3,1-BENZOXAZIN-4-ONES .. 

E l e f t h e r i o s  P .  Papadopoulos and C a t h e r i n e  D. To r res  
Deoar tnen t  of Chemis t ry ,  U n i v e r s i t y  o f  New Mexico, A lbuquerque NFI 87131 US4 

A b s t r a c t  -- Room tempera tu re  t r e a t m e n t  o f  me thy l  N - a c y l a n t h r a n i l a t e s  w i t h  concen- 

t r a t e d  s u l f u r i c  a c i d  l e a d s  t o  Z-aryl-4~-3,1-benzoxazin-4-ones i n  e x c e l l e n t  v i e l d .  

A m a j o r  method o f  p r e p a r a t i o n  of 2 . 3 - d i s u b s t i t u t e d  1 l u i n a z o l i n - 4 ( 3 ~ ) - c n e s ,  many of wh ich  e x h i b i t  

u s e f u l  h i o l o g i c a l  a c t i v i t y ,  c o n s i s t s  i n  t h e  r e a c t i o n  o f  amines w i t h  2 - s u b s t i t u t e d  4F-3.1- 

benzoxazin-4-ones ( 3 ,  R  = a l k y l ,  a r y l ) . '  The l a t t e r  comnounds a r e  q e n e r a l l v  a c c e s s i b l e  th rouqh  

e i t h e r  t h e  c y c l o d e h y d r a t i o n  o f  b j - a c y l a n t h r a n i l i c  a c i d s  by a c e t i c  anhvdr ide, '  o r  t h e  r e a c t i o n  

of a n t h r a n i l i c  a c i d  w i t h  a c i d  c h l o r i d e s  i n  p ~ r i d i n e . ~  i n  a  r e c e n t  i n v e s t i g a t i o n ,  i t  was found 

t h a t  me thy l  2 -u re idobenroa tes  a r e  c o n v e n i e n t l y  conver ted  i n t o  ! -subst i tu ted 2-amino-41-3,l-  

benzoxazin-4-ones ( 5 ,  R = NHa lky l ,  NHary l )  by t h e  a c t i o n  o f  c o n c e n t r a t e d  s u l f u r i c  a c i d .  4 

Because o f  t h e  c l o s e  s t r u c t u r a l  analogy,  i t  was d e s i r a b l e  t o  f i n d  o u t  whether  t h i s  method c o u l d  

a l s o  be used f o r  t h e  p r e p a r a t i o n  o f  2 - a l k y l -  and 2-aryl-4~-3,1-benzoxazin-4-ones 
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It has now been e s t a b l i s h e d  t h a t  room temperature t r e a t m e n t  o f  me thy l  K - a r o y l a n t h r a n i l -  

a t e s  (L, R = a r y l )  w i t h  c o n c e n t r a t e d  s u l f u r i c  a c i d  l e a d s  t o  2-aryl-4~-3,1-benzoxazin-4-ones 

(?a-o)  i n  e x c e l l e n t  y i e l d  (Tab le  I). Thus, a  s o l u t i o n  o f  4 .0  g  o f  a  methy l  % - a r o y l a n t h r a n i l a t e  

( 1 )  i n  1 0  m l  o f  concen t ra ted  s u l f u r i c  a c i d  i s  a l l o w e d  t o  s tand  f o r  20-24 hours and then  i s  

mixed w i t h  i c e  and wa te r .  F o l l o w i n g  c a r e f u l  n e u t r a l i z a t i o n  w i t h  aqueous sodium b i c a r b o n a t e ,  t h e  

p r e c i p i t a t e d  s o l i d  i s  washed t h o r o u g h l y  w i t h  wa te r  and i s  d r i e d  a t  room temoera tu re  i n  t h e  a i r ,  

o r  under  vacuum, t o  y i e l d  t h e  co r respond ino  benroxar inone  ( 3 )  i n  91-93% y i e l d .  The s t r u c t u r e s  

of t h e  i s o l a t e d  p roduc ts  a r e  suppor ted  by t h e i r  m e l t i n g  p o i n t s ,  i n  t h e  cases o f  known compounds, 

t h e i r  i n f r a r e d  spec t ra ,  wh ich  e x t i b i t  ca rbony l  a b s o r p t i o n  bands a t  1750-1760 cm-' (m inera l  o i l  

 mull^),^ and t h e i r  p r o t o n  NMR s p e c t r a  (Tab le  I ) .  T h i s  method i s  n o t  s u i t a b l e  f o r  t h e  o r e p a r a t i o n  

o f  2-alkyl-4~-3,1-benzoxazin-4-ones, because o f  t h e  ease w i t h  wh ich  these  compounds undergo 

h y d r o l y t i c  r i n g  Thus a t t e m p t s  t o  Drepare 2 - b e n r y l -  and 2-cyclohexyl-4i-3.1-benr- 

oxazin-4-one y i e l d e d  L - p h e n y l a c e t y l -  and N-cyclohevanecarbonylanthranilic a c i d ,  r e s p e c t i v e l y ,  

c o n t a i n i n g  o n l y  t r a c e s  o f  t h e  d e s i r e d  benzoxazinones. 

IWth  r e g a r d  t o  i t s  mechanism, l i k e  t h e  analogous f o r m a t i o n  o f  ! -subst i tu ted 2-amino-4c- 

3 , l -benzoxaz in -4 -0nes ,~  t h i s  r e a c t i o n  v e r y  l i k e l y  i n v o l v e s  convers ion  o f  t h e  e s t e r  group of 1  

i n t o  an a c y l i u m  i o n  ( 2 ) ,  which undergoes n u c l e o o h i l i c  a t t a c k  by t h e  amide ca rbony l  oxyqen. 

The i n t e r m e d i a c y  o f  a  s t r o n s  e l e c t r o p h i l i c  spec ies  i s  supnor ted  by t h e  c y c l i z a t i o n  o f  methy l  

N - ( 3 , 5 - d i n i t r o k n z o y l  a n t h r a n i l a t e  t o  t h e  expec ted  benzoxazinone ( 3 o ) ,  i n  c o n t r a s t  t o  t h e  f a i l u r e  - 

o f  t h e  s i m i l a r l y  ! -subst i tu ted a n t h r a n i l i c  a c i d  t o  c y c l i z e  by t h e  a c t i o n  o f  a c e t i c  anhydr ide .  
2 

However, o n l y  t r a c e s  o f  c y c l i z e d  p r o d u c t  c o u l d  be d e t e c t e d  i n  t h e  case o f  me thy l  N - e t h o x a l y l -  

a n t h r a n i l a t e ,  even a f t e r  i t s  s o l u t i o n  i n  s u l f u r i c  a c i d  had s tood  f o r  72 hours.  T h i s  i s  w e -  

sumably due t o  t h e  decreased e l e c t r o n  d e n s i t "  a t  t h e  amide ca rbony l  oxygen, as a  r e s u l t  o f  

t h e  e l e c t r o n  w ~ t h d r a w i n g  e f f e c t  of t h e  a d j a c e n t  e s t e r  c a r b o n y l  group.  Some s t e r i c  l i m i t a t i o n  i s  

i n d i c a t e d  by t h e  incomp le te  c y c l i z a t i o n  o f  methy l  !-(2,6-dichlorobenzoyl)anthranilate a f t e r  

20 hours.  A qood y i e l d  o f  benzoxazinone 3k i s  o b t a i n e d  when t h e  s u l f u r i c  a c i d  s o l u t i o n  of l k  i s  -- .- 
a l l o w e d  t o  s tand  f o r  48 hours,  a l t h o u g h  t h e  r e l a t i v e l y  l o w  m e l t i n g  p o i n t  o f  t h e  c rude  p r o d u c t  

i n d i c a t e s  t h a t  t h e  r e a c t i o n  i s  n o t  as c l e a n  as i n  t h e  o t h e r  cases.  

O v e r a l l ,  t h e  r e a c t i o n  d e s c r i b e d  i n  t h i s  communication l e a d s  t o  2 - a r y l  4H-3,l-benzoxazin-4- 

ones i n  a lmos t  q u a n t i t a t i v e  y i e l d  and, as a  r e s u l t ,  i s  a  conven ien t  approach t o  these  s y n t h e t -  

i c a l l y  u s e f u l  compounds. 



Tab le  I 

2-Aryl-4H-3,1 -benzoxaz; n-4-ones ( S )  - 

M.P.  'C ' H - N M R ~  
compounda R  Y i z l d b  Crude product_Pure compound A- 

-3 "3 

a  E 
A l l  new cornpou!~ds gave s a t i s f a c t o r y  m i c r o a n a l y t i c a l  r e s u l t s  (C,H,N: *0.20%!. b ~ r u d e  p r o d u c t s .  ' ~ e c o r d e d  on a Var ian  EM 360 spectronl- 2 

e t e r  u s i n g  so lu; ions i n  d e u t e r i o c h l o r o f o r m  and t e t r a r n e t h y l s i l a n e  as i n t e r n a l  s tandard .  dReference 2. eReference 3. f ~ e c r y s t a l l i z e d  2 
from e t h y l  acet- l te/petroleum.ether (b.p.  63-75'). g R e c r y s t a l l i z e d  from p e t r o l u e m  e t h e r  (b .p .  63-75'). h ~ .  L.  Arcus and R. E .  Marks, .3 
J .  Chem. Soc., 1956, 1627. ' W .  C. Doyle, J r .  and T. L .  Ahle,  U.S. P a t e n t  3,650,728; !hem A b s t r . ,  !!, P44330b (1972)im.p. n o t  g i ve ,? ) .  

J W .  R ied  and J. V a l e n t i n ,  w., 1968, LC!, 2106. k ~ e c r y s t a l l i z e d  f rom a c e t o n i t r i l e .  ,I*. T.  Bo e r t ,  R. A .  G o r t n e r ,  and C .  G. .' 
Amend, J .  Am. C.~em. Soc., 1911, 13, 949. mL. W. F r o s t ,  Canadian P a t e n t  1,031,340; Chem.Abs:r., !:, Y6876v (137'3) (m.p. n o t  g i ven ! .  - 
t1NMR spec t rum n j t  o b t a i n e d  because o f  l a c k  o f  s o l u b i l i t y .  O R e c r y s t a l l i z e d  from t o l u e n e .  P 
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