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A  NEW PRODUCT FROM THE DECOMPOSITION OF 2.4-DIHYDROXY-7-METHOXY-1.4- 

BENZOXAZIN-3-ONE (DIMBOA),  A  HYDROXAMIC ACID FROM CEREALS 

H 6 c t o r  R. B r a v o  and Herman" M. N iemeye r *  

F a c u l t a d  de C i e n c i a s .  U n i v e r s i d a d  d e  C h i l e ,  C a s i l l a  653,  S a n t i a g o ,  C h l l e  

A b s t r a c t -  A  new p r o d u c t ,  identified as 3.4-dihydroxy-7-methoxy-1.4-benz- 

o x a r i n - 2 - o n e  (5) was i s o l a t e d  i n  10% y l e l d  f r o m  t h e  d e c o m p o s i t i o n  o f  

t h e  t i t l e  compound lo d i o x a n e .  A  mechanism f o r  i t s  f o r m a t i o n  i s  

d ~ s c u s s e d .  

Hyd roxam ic  a c i d s  f r o m  c e r e a l  e x t r a c t s ,  such  as the  t i t l e  compound. DIMBOA, p l a y  

an i m p o r t a n t  d e f e n s i v e  r o l e  i n  t h e  I n  i n t e r p r e t i n g  t h e  mode of a c t i o n  

o f  DIMBOA a t  a m o l e c u l a r  l e v e l .  ~ t s  c h e m i s t r y  i n  s o l u t i o n ,  i n  particular i t s  

d e c o m p o s i t i o n  r e a c t i o n ,  has  been o f  paramount  i m p o ~ t a n c e . ~  The r e a c t i o n  has  

been shown t o  g l v e ,  as m a i n  p r o d u c t .  6 -me thoxy -benzoxazo l i n -2 -one  (MBOA), 

t h ~ o u g h  t h e  f o r m a t i o n  o f  t h e  I s o c y a n a t e  2 (Scheme 1 ) . 4 ' 5  The y i e l d  o f  MBOA i s  

n o t  q ~ a n t i t a t i v e . ~  We r e p o r t  h e r e i n  t h e  s t r u c t u r e  o f  a s e c o n d a r y  p r o d u c t  o f  t h e  

r e a c t i o n ,  5. 
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The y i e l d  o f  MBOA f r om t h e  d e c o m p o s i t i o n  o f  DIMBOA was dependen t  upon t h e  

b a s i c i t y  of  t h e  s o l v e n t  s y s t e m  employed.  I n  a p r o t i c  s o l v e n t s ,  t h e  l o g a r i t h m  o f  

t h e  y i e l d  c o r r e l a t e d  l i n e a r l y  ( r =  0 .940 )  w i t h  s o l v e n t  d o n o r  number,  a measure 

o f  t h e  a b i l i t y  o f  t h e  s o l v e n t  t o  d o n a t e  an e l e c t r o n  I n  aqueous s o l u t i o n s .  

t h e  l o g a r i t h m  of t h e  y i e l d  c o r r e l a t e d  l i n e a r l y  ( r =  0.9961 w i t h  pH (Fig. 1 ) .  



These r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  mechan ism shown i n  Scheme 1. Thus,  an 

i n c r e a s e  in n u c l e o p h i l i c i t y  o f  t h e  h y d r o x a m i c  h y d r o x y l  g r o u p ,  e i t h e r  b y  i n t e r -  

a c t i o n  w i t h  an electron-donating s o l v e n t  o r  b y  d i s s o c i a t i o n ,  w o u l d  f a v o r  i t s  

a t t a c k  on t h e  a l d e h y d e  g r o u p  o f  1 w i t h  f o r m a t i o n  o f  i n t e r m e d i a t e  2. 

Donor number PH 

F i g .  1. E f f e c t  o f  d o n o r  number and  pH on t h e  y i e l d  o f  MBOA f r o m  t h e  decompos i -  

t l o n  o f  DIMBOA i n  a p r o t i c  and aqueous s o l v e n t s ,  r e s p e c t i v e l y .  OIMBOA was 

decomposed f o r  a t  l e a s t  5  h a l f - l i v e s .  O ioxane=  1, t e t r a h y d r o f u r a n =  2, 

N .N -d ime thy l f o rmamide=  3 ,  d i m e t h y l s u l f o x i d e =  4, p y r i d i n e =  5. 

A t t e m p t s  t o  i s o l a t e  seconda ry  p r o d u c t s  we re  c a r r i e d  o u t  i n  d i o x a n e ,  t h e  s o l v e n t  

p r o d u c i n g  t h e  l o w e s t  y i e l d  o f  MBOA. DIMBOA was decomposed i n  d i o x a n e  a t  63% 

f o r  2  weeks.  The r e s i d u e  was s u b j e c t e d  t o  d r y  co l umn  f l a s h  c h r o m a t o g r a p h y  and 

t h e n  t o  t h l n  l a y e r  c h r o m a t o g r a p h y .  A p r o d u c t  w i t h  R  - 0 .43  ( s i l i c a  g e l  GF254 f -  

w l t h  ch1o ro fo rm :me thano l  1 0 : l  as d e v e l o p i n g  s o l v e n t ) ,  i s o l a t e d  i n  10% y i e l d ,  

had t h e  f o l ' l o w i n g  p r o p e r t i e s :  U V  kmax (EtOH)  om: 257.  287sh;  kmax (H20, pH 7 1  

nm: 258 (€=  15 .400 ) .  285sh:  kmax (H20. pH 1 3 1  nm: 255sh,  300 I € =  10 ,9001;  pK,= 

11.3; I R  Vmax ( K B r l  m :  3200,  2950,  1665 ,  1610 ,  1500,  1460,  1280 ,  1140 ,  1080 ,  

1020, 820 ;  IH-NMR ( 6 0  MHz, CD30D18: 3 . 8  (3H,s,CX301, 5 .5  ( i H , s , C ~ O H I ,  6 .4 -7 .0  

( 3 H , m , a r o m a t i c l :  EIMS ( p r o b e ,  70  e V )  m/z l r e l .  i n t . 1 :  211  ( 7 2 1 [ ~ ] + ,  182  ( 1 0 0 1  

[M-CO-HI', 1 6 5  ( 3 9 1  [182-OH]', 1 5 3  1371 [M-CO-CHOH]~,  1 3 7  1481 [153-o]', 1 2 2  

(40 )  [ 1 5 3 - ~ 0 ~ ] + ,  1 0 6  ( 2 1 1  1122-0]+; n e g a t i v e  FeC13 t e s t ;  p o s i t i v e  T o l l e n s '  t e s t .  

T h i s  d a t a  i s  consistent w i t h  s t r u c t u r e  5, an i s o m e r  of OIMBOA. T h i s  p r o d u c t  

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

OIMBOA i n  t h e  o t h e r  a p r o t i c  s o l v e n t s  s t u d i e d .  
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The f o r m a t i o n  o f  5 may be  r a t i o n a l i z e d  as shown i n  Scheme 1. The open  f o rm  o f  

DIMBOA, 1, may be  d e m o n s t r a t e d  and q u a n t i f i e d  p o l a r o g r a p h i c a l l y  i n  a p r o t i c  

 solvent^.^ R B C ~ O S U P B  t o  h e m i k e t a l  3 has  been p r o p o s e d  i n  t h e  r e a c t i o n s  o f  

r e l a t e d  c o m p o ~ n d s . ~  Open ing  o f  3  w o u l d  f o l l o w  t o  f o r m  4  w h i c h  w o u l d  f i n a l l y  

c y c l l z e  t o  y i e l d  5 b y  a d d i t i o n  o f  a h y d r o x y l a m i n e  n r t r o g e n  t o  a c a r b a n y l  g r o u p ,  

a r e a c t i o n  a n a l o g o u s  t o  t h e  we l l - known  s y n t h e s i s  o f  h y d r o x a m i c  a c i d s .  

The f o r m a t i o n  o f  5 p r o v i d e s  a r a t i o n a l i z a t i o n  o f  h i t h e r t o  u n e x p l a i n e d  f a c t s  i n  

t h e  l i t e r a t u r e .  Thus,  t h e  d e c r e a s e  o f  t h e  y i e l d  o f  MBOA f r o m  DIMBOA as pH i s  

l o w e r e d  may be  a t t r i b u t e d  t o  a c i d  c a t a l y s i s  o f  t h e  c o n v e r s i o n  o f  3 t o  4 .  

F u r t h e r m o ~ e ,  t h e  d e c o m p o s ~ t i o n  i n  s t r o n g  a c i d  o f  t h e s e  h y d r o x a m i c  a c i d s  has  

been r e p o r t e d  t o  y i e l d  t h e  c o r r e s p o n d i n g  2 -hyd roxy -pheny lhyd roxy lam ine .  1 0  

H y d r o l y s i ~  o f  e s t e r  4  a c c o u n t s  f o p  t h i s  p r o d u c t .  

OtheP P P O ~ U C ~ S  f r o m  t h e  r e a c t i o n  s t u d i e d  were  c o l o u r e d ,  r e s i n o u s  s u b s t a n c e s ,  

w h i c h  l i k e l y  a r i s e  f r o m  o x i d a t i o n  and c o n d e n s a t i o n  o f  t h e s e  i n t e r m e d i a t e s .  11 
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