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Abstract - 3-Amino-1,2,4-triazine 2,4-dioxide (9) w a s  prepared by 

oxidation of 3-amino-1,2,4-triazine 2-oxide ( 3 )  with hydrogen 

peroxide in polyphosphoric acid, the first 1,2,4-triazine 2,4- 

dioxide ever reported. Same starting material gave ring con- 

t r a c t e d  products a s  well as ring C-oxidation under a variety of 

reaction conditions employed in the attempted synthesis of the 

title compound (3) .  13c nmr proved to be a method of choice for 

structural assignments of isomeric N-oxides. H/D isotope shifts 

unequivocally established the structures of compounds which could 

conceivably exist as several tautomers. 

In general, 1,3-diazines and polyazines are very susceptible to ring oxidation, 

degradation, ring contraction, nucleophilic ring opening, and many other rear- 

~angernents.l-~ The high reactivity of these systems under very mild react,ion 

conditions imposes severe limitations on their synthesis. 

When key positions are blocked, such as Cq(C6) in pyrimidines (C5 in 1,2,4- 

triarines), o n e  can oxidize ring nitrogen atom(s) with moderate success. For 

instance, 3-phenyl-5,6-dimethyl-1,2,4-triazine 4-oxide (la) was oxidized with 

peracetic acid to the 3-phenyl-5,6-dimethyl-1,2,4-tria~ine 1.4-dioxide (u).~ 
However, 3,6-diphenyl-1,2,4-triazine 4-oxide (a), under same reaction condi- 

tions, is first, oxidized to 3,6-diphenyl-1,2,4-triazin-5-one 4-oxide (a), which 

is then further oxidized to 3,6-diphenyl-1,2,4-t~iazin-5-0ne l,4-dioxide (a). 5 

To our knowledge, compounds and & are the only other 1,2,4-triazine di-N- 

oxides reported to date. 



When 3 - a m i n o - 1 , 2 , 4 - t r i a z i n e  2 - o x i d e  (3 )  was t r e a t e d  w i t h  c o n c e n t r a t e d  h y d r o g e n  

p e r o x i d e  ( 9 0 % )  i n  p o l y p h o s p h o r i c  a c i d ,  i t  a f f o r d e d  3 - a m i n o - 1 , 2 , 4 - t r i a z i n e  2 , 4 -  

d i o x i d e  (4). T h i s  was q u i t e  u n e x p e c t e d  s i n c e  S t a n o v n i k  a n d  T i s l e r  o b t a i n e d  o n l y  

3 - n i t r o p y r i d a r i n e s  u n d e r  s i m i l a r  r e a c t i o n  c o n d i t i ~ n s . ~  P o s s i b l e  e x p l a n a t i o n  f o r  

t h i s  c o u l d  b e  t h a t ,  t h e  e x o c y c l i c  n i t r o g e n  a t o m  o f  t h e  a m i n o  g r o u p  i n  3 i s  m u c h  

l e s s  b a s i c  t h a n  t h e  e q u i v a l e n t  n i t r o g e n  i n  a m i n o p y r i d a z i n e s .  T h i s ,  i n  t u r n ,  

c o u l d  b e  a t t r i b u t e d  t a  t h e  g r e a t e r  " - d e f i c i e n c y  o f  1 , 2 , 1 1 - t r i a z i n e  r i n g  ( s m a l l e r  

'A v a l u e )  r e l a t i v e  t o  p y r i d a ~ i n e . ~ - ~  I n  s u c h  a c a s e  1 , 2 , 4 - t r i a z i n e  a c t s  a s  a 

p o w e r f u l  -1 g r o u p  t o  a n  e x t e n t  t h a t  t h e  r i n g  o x i d a t i o n  is  p r e f e r r e d .  

T h e  p r e p a r a t i v e  m e t h o d  u s e d  i s  d e s c r i b e d  i n  l i t e r a t u r e . '  I t  i s  a b s o l u t e l y  

e s s e n t i a l  t h a t  t h e  s u s p e n s i o n  o f  3 i n  p o l y p h o s p h o r i c  a c i d  i s  c o o l e d  b e f o r e  t h e  

a d d i t i o n  o f  h y d r o g e n  p e r o x i d e  ( S e e  e x p e r i m e n t a l ) .  T h e  p e r o x i d e  was a d d e d  d r a p -  

w i s e  o v e r  a p e r i o d  o f  4 h  a n d  t e m p e r a t u r e  m a i n t a i n e d  a t  24°C b y  e x t e r n a l  c o o l i n g  

( w a t e r  b a t h ) .  T h e  r e a c t , i o n  m i x t u r e  was  l e f t  s t a n d i n g  a t .  room t e m p e r a t u r e  f o r  

4 8 h  a n d  w o r k e d  u p  t o  y i e l d  a b r i g h t  y e l l o w  s o l i d .  T h e  e l e m e n t a l  a n a l y s i s ,  mass 

s p e c t r u m ,  ' H  a n d  1 3 c  nmr e s t a b l i s h e d  t h e  s t r u c t u r e  o f  2 t o  b e  t h a t  o f  3 - a m i n o -  

1 , 2 , 4 - t r i a z i n e  2 , 4 - d i o x i d e  ( s e e  a l s o  t h e  N M R  s e c t i o n ) .  

n , p -  H 2 ' 3  

'NJINH~ PPA 

3 - 4 - 
T h e  r e a s o n w h y  t h e  f i v e  p o s i t i o n  i n 3  i s n ~ i  o x i d i z e d  i s  n o t  y e t  c l e a r .  We h a v e  

o b s e r v e d  e a r l i e r  t h a t  l o w - t e m p e r a t u r e ,  " s o l i d - s t a t e n  c h e m i c a l  r e a c t , i o n s  w i t h  

s t r o n g  o x i d i z i n g  r e a g e n t s  c o u l d  b e  c a r r i e d  o u t  w i t h o u t  d e c o m p o s i n g  t h e  1 , 2 , 4 -  

t r i a z i n e  r i n g . ' '  P o l Y P h o s p h o r i c  a c i d  /H202 medium may h a v e  s i m i l a r  a d v a n t a g e s .  
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It p r e v e n t s  c o v a l e n t  h y d r a t , i o n  by a b s o r b i n g  a n y  w a t e r  f a r m e d  d u r i n g  t h e  r e a c -  

t i o n ,  y e t  i t  i s  s t r o n g  e n o u g h  o x i d a n t  t o  a l l o w  t h e  o x i d a t i o n  o f  s i t e s  o f  r e l a -  

t i v e l y  l o w  b a s i c i t y  s u c h  a s  r i n g  n i t , r o g e n  at,oms. 

O x i d a t , i o n  a f  3 w i t h  p e r o c e t i c  a c i d  o r  t r i f l u o r a p e r a c e t , i c  a c i d  a t  60°C f o r  l h  

p r o d u c e d  a w h i t e  s o l i d  (mp>300°c) .  E l e m e n t a l  a n a l y s i s  a n d  ' H  mmr {d6-DMSO: 

6 5 . 1 0  ppm ( b r o a d ,  1H)  a n d  6 7 . 0 5  ppm (ZH,)  e x c h a n g e  i n  D20;  6 8 . 0 8  ppm ( 1 H ) l  

p r o m p t e d  o s  t o  a s s i g n  t h e  s t r u c t u r e  o f  t h i s  p r o d u c t  a s  t h a t  o f  2 -N-hydroxy-3-  

arnino-2,5-dihydra-l,2,4-triazin-5-ane (5).  I n t e r e s t i n g l y  e n o u g h ,  t h e  s a m e  

5 ,-- 
p r o d u c t  w a s  o b t a i n e d  by c a r e f u l  h y d r o l y s i s  o f  3 w i t h  0.2M warm s o d i u m  h y d r o x i d e .  

C o m p o u n d  3 w a s  h e a t e d  g e n t l y  i n  t h e  p r e s e n c e  of NaOH f o r  1 5  m i n ,  c o o l e d  a n d  

n e u t r a l i z e d  w i t h  g l a c i a l  a c e t i c  a c i d  a c c o r d i n g  t o  t h e  p r o c e d u r e  u s e d  f o r  h y d r o -  

l y s i s  o f  3 - a m i n o - l , 2 , 4 - t r i a z i n e  ( 4 ) . 1 1  R e f r i g e r a t i o n  of  t h e  n e u t r a l i z e d  reac-  

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

t a l l i z e d  f r o m  w a t , e r  t o  y i e l d  w h i t e  c r y s t a l s  w i t h  p h y s i c a l  p r o p e r t i e s  i d e n t i c a l  

t o  t h o s e  o f  compound  5. T h e  a d d i t i o n  a c r o s s  t h e  C5-Nq b o n d  c o m p a r e d  t o  t h e  

n u c l e o p h i l i c  s u b s t i t u t i o n  a t  C 3  may b e  e x p l a i n e d  i n  t e r m s  o f  i n t e r m e d i a t e s  

a n d  59 w h e r e  t h e  o x y g e n  a t  N 2  i s  a b l e  t o  b e t t e r  s t a b i l i z e  t h e  n e g a t i v e  c h a r g e  

r e l a t i v e  t o  t h e  c h a r g e  c a r r i e d  b y  N2(Nu) d u r i n g  t h e  h y d r o l y s i s  o f  6. N e v e r t h e -  

l e s s ,  t h e  a d d i t i o n  o f  h y d r o x i d e  i o n  t o  C 5  o f  3 a n d  s u b s e q u e n t  r e d u c t i o n  t o  5 

w i t h o u t  t h e  l o s s  o f  N 2 - o x i d e  o x y g e n  a t o m  ( a s  OH o r  H20) s u g g e s t s  a m o r e  c o m p l e x  

m e c h a n i s m .  

0,2 M NoOH 
3 . -~ 

warm 



I n  c o n t r a s t t , o t h e a b o v e , w h e n 3 w a s  d i s s o l v e d  i n  w a t , e r  a n d  t r e a t e d  w i t h  e x c e s s  

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

n i a .  Da rk ,  w i n e - r e d  r e a c t i o n  m i x t u r e  w a s  a c i d i f i e d  a s  b e f o r e  t o  y i e l d  1 , 2 , 3 -  

t r i a z o l e  (1) a s  t h e  major p r o d u c t  a n d  t r a c e  amount , s  o f  1 - ace t , y l -2 ,3 -d ihyd ro -2 -  

i m i d a z o l o n e  (8 ) .  

COCH3 

major minor 

7 .& 3- 
B o t h  p r o d u c t s  were e x p e c t e d  s i n c e  r i n g  d e g r a d a t i o n  a n d  r i n g  c o n t r a c t i o n  o f  t h e  

5 - p h e n y l  a n a l o g u e  o f  3 w e r e  r e p o r t , e d . 1 2 ' 1 3  

N M R  D A T A  

P r o t o n  nmr s p e c t r u m  o f  2 showed  t w o  d o u b l e t s  a t  6 7.67 a n d  8 .18  ppm a s s i g n e d  t o  

H 5  a n d  Hg, r e s p e c t i v e l y .  T h e  d o u b l e t  a t  a h i g h e r  f i e l d  (H5) i s  s h i e l d e d  by 0 .52  

ppm a s  c o m p a r e d  t o  compound  3, w h e r e a s  H6 r e m a i n s  v i r t u a l l y  u n c h a n g e d .  T h i s  i s  

e x a c t l y  w h a t  we w o u l d  e x p e c t  i f  N - o x i d a t i o n  o c c u r r e d  a t  t h e  f ou r  p o s i t i o n . 1 4  

A = b c m p d .  3 - 6 c m p d .  Q - 
( A =  - 0 . 5 2  p p m  1 6 7 . 6 7  H 

H o w e v e r ,  a s  p o i n t e d  o u t  b y  a r e f e r e e ,  we c a n n o t  e x c l u d e  t h e  p o s s i b i l i t y  o f  1 , 2 -  

d i o x i d e  f o r m a t i o n ,  s i n c e  o x i d a t i o n  o f  N 1  o f  3 w o u l d  cause s i m i l a r  u p f i e l d  s h i f t  

i n  t h e  nmr  s p e c t r u m  ( i . e .  S 8 . 1 9  + 8 . 1 8 ,  A = - 0 . 0 1  ppm;  6 8 . 2 3  + 7 . 6 7 ,  A = - 0 . 5 6  

ppm). T h e r e f o r e ,  we s o u g h t  o t h e r  m e a n s  t o  o b t a i n  m o r e  d e c i s i v e  d a t a  f o r  

u n a m b i g u o u s  s t r u c t u r a l  a s s i g n m e n t  o f  t ,he  2 , 4 - d i o x i d e  ( 2 ) .  

One s u c h  m e t h o d  i s  t o  e x a m i n e  t h e  l 3 c  s p e c t r u m  o f  i s i n c e  1 3 c  c h e m i c a l  s h i f t .  

c h a n g e s  c a u s e d  by N - o x i d a t i o n  w o u l d  b e  m o r e  p r o n o u n c e d  a n d  m o r e  e v i d e n t .  1 3 c  

c h e m i c a l  s h i f t s  o f  few 1 , 2 , 4 - t r i a z i n e  N - o x i d e s  h a v e  b e e n  r e ~ o r t e d . ~ ' ~ ~ ~  T a b l e  I 

l i s t s  t . h e  c h e m i c a l  s h i f t s  o f  some m o d e l  l , 2 , 4 - t r i a z i n e s ,  3 - a m i n o d e r i v a t i v e s ,  

t h e i r  m e t h y l  a n a l o g u e s  a n d  t h e i r  N - o x i d e s .  Of t h e  t h r e e  c a r b o n  r e s o n a n c e s  

o b s e r v e d  i n  t h e  p r o t o n - d e c o u p l e d  1 3 c  s p e c t r u m  o f  1 , 2 , 4 - t r i a z i n e  1 - o x i d e  (JJ, t h e  
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o n e  a t  t h e  l o w e s t  f i e l d  a t  158 .5  ppm w a s  a s s i g n e d  t o  C3 c a r b o n  b y  v i r t u e  o f  i t  

b e i n g  a d j a c e n t  t o  & r i n g  n i t r o g e n  a t o m s  and  s l i g h t  b r o a d e n i n g  o f  t h e  s i g n a l  

d u e  t o  a d d i t i o n a l  q u a d r u p o l a r  r e l a x a t . i o n  by 1 4 ~  n u c l e i .  T h e  o t h e r  t,wo r e s a n -  

a n c e s  a t  152.7 and  129.7 ppm w e r e  a s s i g n e d  t o  C 5  and  C6, r e s p e c t i v e l y ,  b a s e d  o n  

t h e  a n t i c i p a t e d  l a r g e  s h i e l d i n g  e f f e c t  of  C6 ( A =  -21.1 ppm) by t h e  N-oxide  

g roup1 '  r e l a t i v e  t o  t h e  p a r e n t  1 , 2 , 4 - t r i a r i n e  (=).I6 A n a l y s i s  of  t h e  1 3 c  

s p e c t r a  and  c h e m i c a l  s h i f t s  o f  5 -me thy l  ( 1 1 )  and  5,6-dimethyl-1,2,4-triazine 

1 - o x i d e  ( E l  c o n f i r m s  t h e s e  a s s i g n m e n t s .  It i s  w e l l  known t h a t  m e t h y l  g r o u p  

s u b s t i t u e n t  c h e m i c a l  s h i f t  c h a n g e s  (SCS e f f e c t s )  a r e  v e r y  s m a l l  and  t h a t  o n l y  

t h e  m e t h y l  s u b s t i t u t e d  c a r b o n  is  s i g n i f i c a n t l y  a f f e c t , e d  (8 -10  pprn).17-l9 T h e r e -  

f o r e ,  t h e  c h e m i c a l  s h i f t  o f  C3 c a r b o n  i n  9 s h o u l d  no t .  c h a n g e  s i g n i f i c a n t l y  f r o m  

t h o s e  of  11 and  l2. I n d e e d ,  we f i n d  t h i s  t o  be  t h e  c a s e  ( T a b l e  I). S i m i l a r l y ,  

C 6  s i g n a l  o f  t h e  p a r e n t  N 1 - o x i d e  ( 9 )  i s  t h e  o n l y  o t h e r  s i g n a l  w h i c h  h a s  t h e  

c h e m i c a l  s h i f t  a l m o s t  i d e n t i c a l  t o  C6 c a r b o n  o f  5 - m e t h y l  d e r i v a t , i v e  (11) .  Thus, 

a l l  our o r i g i n a l  a s s i g n m e n t s  o f  compound 9 a r e  c o r r e c t .  

The  l i t e r a t u r e  1 3 c  c h e m i c a l  s h i f t s 1 '  r e p o r t e d  f o r  N2-ox ide  (U) seem t o  b e  

i n c o r r e c t  s i n c e  13c  c h e m i c a l  s h i f t  c h a n g e s  (b13C) d o  not .  ma t ch  t h e  p r e d i c t e d  

v a l u e s .  However ,  if t h e  a s s i g n m e n t s  of C3 and  C5 a r e  r e v e r s e d ,  t h e  A ' ~ C  o f  

-14 .5 ,  -17.1 and  -7.8 ppm f o r  C3, C5 a n d  C 6 ,  r e s e p c t i v e l y ,  f a l l  w e l l  w i t , h i n  t h e  

p r e d i c t e d  r a n g e s .  The  a u t h o r s  m u s t  h a v e  i n a d v e r t e d l y  made a n  e r r o r  s i n c e  C 5  and  

C 6  r e s o n a n c e s  o v e r l a p p e d .  ( h i 3 c  f o r  C 3 ,  Ci and  C6 w o u l d  b e  -28.1,  -6.6 and  -7.8 

ppm wh ich  a r e  u n d o u b t e d l y  i n c o r r e c t ) .  

T a b l e  I. 1 3 c  N M R  C h e m i c a l  S h i f t s  o f  Some 1 , 2 , 4 - T r i a z i n e s ,  3 - A m i n o - 1 , 2 , 4 - t r i a z i n e s  
and  T h e i r  N-Oxides. 

Cmpd. P o s i t i o n  - S u b s t i t u e -  - ~ ~ r n e m i c a l ~ ( ~ ~ - -  
No. Of N-Oxide R 3  R 5  R 6  R 3  R6 O t h e r  

1 0  NoneC H H H 158 .1  - 
9  N l -ox lde  ,... H H H 1 5 8 . 5  

11 N l - o x l d e  
>- 

H CH3 H 158 .7  

1 2  N1-oxide  - H CH3 CH3 155 .gd  

1 3  N2-oxide  H H H 1 4 3 . 5  -- 
1  3Ze 

14 None N H ~ ~  H H 1 6 3 . 3  - 
1618  



T a b l e  I. ( C o n t . )  

cmpd. P o s i t i o n  S u b s t i t u u  - ( ~ h l f t s ~ ~ ~ ) a , b  
No. Of N-Oxide R 3  R 5  R 6  R 3  R5  R6 O t h e r  

None 

None 

None 

None 

None 

None 136.5 ( C 1 " ) ,  
136.2 (C ' 1 ,  
1 2 9 . 8 ,  l d 9 . 1 ,  
128.9 and 128.1 
( p h e n y l )  . 

a. A l l  s p e c t r a  were  r e c o r d e d  a s  1.2 - 1.5 M s o l u t i o n s  i n  C D C l  u n l e s s  i n d i c a t e d  
o t h e r w i s e .  b. S (ppm) d o w n f i e l d  from TMS and u s i n g  t h e  s o l v e n ?  a s  d o u b l e  r e f e r -  
e n c e  s t a n d a r d ;  C D C 1 3  = 77.0 ppm. c. D a t e  t a k e n  f r o m  r e f .  16.  d. The u p f i e l d  
s h i f t  o f  2.6 ppm i s  a s c r i b e d  t o  s t e r i c  e f f e c t s .  e. The two a s s i g n m e n t s  i n  ref .  
14 s h o u l d  be  r e v e r s e d .  f. S p e c t r a  were  o b t a i n e d  i n  h e x a d e u t e r i o - d i m e t h y l -  
s u l f o x i d e ;  d6-OMS0 = 39.5 ppm. g. Data t a k e n  from r e f .  14. h. Data r e p o r t e d  i n  
r e f .  20. 
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3 - A m i n o - 2 , 3 , 4 - t r i a z i n e s  a n d  t h e  c o r r e s p o n d i n g  N 1 -  a n d  N 2 - o x i d e s  a l s o  g i v e  13c 

s p e c t r a  w h i c h  a r e  e a s i l y  i n t e r p r e t e d .  H e r e  t o o ,  i n  o r d e r  t o  a v o i d  a n y  a m b i g u i -  

t i e s  o f  o u r  a s s i g n m e n t s ,  we p r e p a r e d  s a m e  a m i n a m e t h y l  a n d  p h e n y l  d e r i v a t i v e s  

w h i c h  a r e  a l s o  i n c l u d e d  i n  T a b l e  I. T h e  1 3 c  s i g n a l s  c a n  q u i c k l y  by c l a s s i f i e d  

i n t o  t w o  g r o u p s ,  s u b s t i t u t e d  a n d  p r o t o n - b e a r i n g  c a r b o n s ,  by c o m p a r i n g  p r o t o n -  

c o u p l e d  a n d  p r o t o n - d e c o u p l e d  1 3 c  s p e c t r a .  F u r t h e r m o r e ,  a m i n o - s u b s t i t u t e d  c a r b o n  

s i t e 8  a r e  e a s i l y  d i s c e r n i b l e  s i n c e  a m i n o  g r o u p s  c a u s e  a n  i n c r e a s e  i n  s i g n a l  

b r o a d e n i n g  (3-5  Hz) a n d  1 3 c  r e l a x a t i o n  t i m e s .  ( I n  s o m e  i n s t , a n c e s  i n t e r p u l s e  

d e l a y s  h a d  t o  b e  i n c r e a s e d  f r o m  o n e  t o  f o u r  s e c o n d s  i n  o r d e r  f o r  C3 c a r b o n  t o  b e  

o b s e r v e d ) .  T h u s ,  by c o m p a r i n g  t h e  1 3 c  c a r b o n  s p e c t r a  o f  C - m e t h y l a t e d  d e r i v a -  

t . i v e s  w e  c o u l d  e a s i l y  make  t h e  a s s i g n m e n t s  i n  t h e  same manner a s  d i s c u s s e d  f o r  

t h e  N1-oxide .  T h e  3 - a m i n o  g r o u p  causes t h e  u p f i e l d e d  s h i f t  o f  C6 a n d  i t  

d e s h i e l d s  t h e  s u b s t i t u t e d  ieSQ c a r b o n  ( C 3 )  T h i s  i s  i n  a c c o r d a n c e  w i t h  t h e  

e s t a b l i s h e d  c h e m i c a l  s h i f t  c h a n g e s  f a r  t h e  b e n z e n e  s e r i e s  a n d  o t h e r  h e t e r o -  

c y ~ l e s . ~ ~ - ~ ~  T h e  a s s i g n m e n t s  o f  3 - a m i n o p h e n y l  d e r i v a t i v e s  h a v e  a l r e a d y  b e e n  

d e t e r m i n e d  by u s  a n d  a r e  r e p o r t e d  e l s e w h e r e . 2 0  

1 3 c  c h e m i c s l  s h i f t s  o f  same a l k y l  a n d  a r y l  N 4 - o x i d e s  were r e p o r t e d 2 '  a n d  show a 

c o n s i d e r a b l e  s h i e l d i n g  of C3(-10.4 ppm) and C5(-15.8 ppm) a n d  s l i g h t  d e s h i e l d i n g  

o f  C6(+3.0 pprn). T h i s  p a r a l l e l s  t h e  o b s e r v a t i o n s  made  f o r  N 1 -  a n d  N2-oxides .  

T h a t  i s  t o  s a y ,  t h e  s h i e l d i n g  o f  a c a r b o n  at,orn b e t w e e n  t h e  t w o  r i n g  n i t r o g e n s  i s  

l e s s  t h a n  t h e  s h i e l d i n g  o b s e r v e d  f o r  m o / ~ a r a  c a r b o n s  a d j a c e n t  t o  o n l y  o n e  

a z i n e  n i t r o g e n  a n d  t h a t  p o s i t i o n s  t ,o  N - o x i d e  a r e  d e s h i e l d e d  by 2-3 ppm 

( S c h e m e  I). T h e  o n l y  e x c e p t i o n  t o  t h i s  i s  C 6  c a r b o n  i n  N 2 - o x i d e  (U) w h i c h  is  

s h i e l d e d  by  a b o u t  5 ppm. T h i s  may b e  a t t r i b u t e d  t o  " t h r o u g h "  n i t r o g e n  s h i e l d i n g  

a l s o  o p e r a t i v e  f o r  p r o t o n  c h e m i c a l  s h i f t s  ( i . e .  H3 i n  p y r i d a z i n e  N-oxide  and H6 

i n  1 , 2 , 4 - t r i a r i n e  2 - o x i d e ) . 1 4  

S i m i l a r  e f f e c t s  a r e  o p e r a t i v e  i n  t h e  N - o x i d e s  o f  3 - a m i n o - 1 , 2 , 4 - t r i a z i n e .  T h i s  

s u g g e s t s  t h a t  s u b s t i t u e n t  e f f e c t s  a r e  a d d i t i v e .  T a b l e  I1 c o n t a i n s  t h e  c a l c u -  

l a t e d  a n d  e x p e r i m e n t a l l y  o b s e r v e d  1 3 c  c h e m i c a l  s h i f t s  o f  s e v e r a l  m e t h y l ,  p h e n y l ,  

a m i n o - 1 , 2 , 4 - t r i a z i n e s  a n d  l , 2 , 4 - t r i a z i n e  N - o x i d e s .  T h e  p r e d i c t e d  v a l u e s  a r e  i n  

g o o d  a g r e e m e n t  ( 1 - 2  ppm) w i t h  t h e  o b s e r v e d  s h i f t s .  T h e  SCS u s e d  f a r  m e t h y l  

g r o u p s  a r e  t h o s e  r e p o r t e d  by B r a u n  a n d  ~ r e y ' ~ ,  a n d  f o r  t h e  3 -amino  g r o u p  t h e y  

a r e :  +5.2 ppm f o r  iex? c a r b o n  ( C -  1; + 0 . 2  ppm f o r  naf,a c a r b o n  ( C 5 ) ;  - 1 0 . 2  pPm f o r  J 

~ h f ~  c a r b o n  ( C 6 )  & 1 3 c  v a l ~ e s  r e o a r t e d  i n  T a b l e  I1 a r e  p r o b a b l y  e v e n  s m a l l e r  i f  

o n e  t a k e s  i n t o  a c c o u n t  s o l v e n t  s h i f t s ,  c o n c e n t r a t i o n  e f f e c t s  a n d  v a r i a n c e  o f  



o t h e r  e x p e r i m e n t a l  c o n d i t i o n s  d e s c r i b e d  i n  l i t e r a t u r e  6 1 3 c  f o r  C 3  o f  compounds 

w i t h  a d j a c e n t  amino and N-oxide g r o u p s  a r e  p r o b a b l y  a l s o  s u b j e c t e d  t o  s t r o n g  

hydrogen  bond ing  ( i .e .  compound lit) and Cj of 3-amino-5,6-dimethyl-1,2,4- 

t r i a z i n e  4 -ox ide  (18) is  p r o b a b l y  i n f l u e n c e d  by i n t r a m o l e c u l a r  H-bonding a s  w e l l  

a s  by s t e r i c  e f f e c t s .  For t h e  same reason ,  c h e m i c a l  s h i f t s  o f  5 ,6 -d ipheny l  

d e r i v a t . i v e s  2Q and 27 were n o t  c a l c u l a t e d .  

Scheme I. Comparison o f  b 1 3 c  c h e m i c a l  s h i f t  c h a n g e s a  f o r  t h e  v a r i o u s  r i n g  

p o s i t i o n s  o f  some 1 , 2 , 4 - t r i a z i n e  N-oxides w i t h  p y r i m i d i n e  N-oxide. 

0- 

QLUQ ( 1 , 3 - d i a z a )  -12 (CZ)  - -14 .5 (C3)  -10.4 (C3)  

Q C U U  -15 (C6)  -21.1 (C6)  - -15 .8  (C5)  

&It3 -14 ( C q )  - -17.1 (C5) - 

cXa2 + 2  (C5)  + 3.1 (C5)  - + 3.0 (Cg)  

& ( t h r o u g h  N )  - + 0.4 (C3)  - 4.8 ( c 6 1 b  - 

a.  ~ 1 3 c ( ~ ~ r n )  = S 1 3 c  p a r e n t  N-oxide - S  l 3 ~  p a r e n t  h e t e r o c y c l e  

b .  T h i ~  v a l u e  i s  -7.8 i n  r e f .  14. 

T a b l e  I11 g i v e s  t h e  summation o f  p r e d i c t e d  13c c h e m i c a l  s h i f t s  o f  t h r e e  i s o m e r i c  

1 , 2 , 4 - t r i a z i n e  di -N-oxides  (m) and t h e  t h r e e  p o s s i b l e  3 - a m i n o - l , 2 , 4 - t r i a z i n e  

d i o x i d e s  (w). From t h i s  d a t a  i t  i s  e v i d e n t  t h a t  compound 3 h a s  t o  be t h e  

2 .4-dioxide.  D i f f e r e n c e s  between o b s e r v e d  and p red ic t , ed  v a l u e s  a r e  g i v e n  i n  

p a r e n t h e s e s .  
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T a b l e  11. C a l c u l a t e d  and E x p e r i m e n t a l l y  Obse rved  13c Chemical S h i f t s  f o r  Some 
S e l e c t e d  1 , 2 , 4 - T r i a z i n e s  a n d  T h e i r  N-Oxides (pprn). 

Cmpd. M o l e c u l a r  Ch ' c a l  s h i f t s a  -- - A 
No. Formula C 3  C5 C6 O t h e r  C3 C 5  C6 Other  

a .  Obse rved  13c c h e m i c a l  s h i f t s  a r e  g i v e n  i n  p a r e n t h e s e s .  b. A ' ~ C  i s  t o  be 
i n t e r p r e t e d  h e r e  a s  t h e  d i f f e r e n c e  between c a l c u l a t e d  and r e p o r t e d  c h e m i c a l  
s h i f t s .  C. May be d u e  t o  hydrogen bonding. d. S t e r i c  e f f e c t s .  



T a b l e  111. P r e d i c t e d  1 3 c  C h e m i c a l  S h i f t s  f o r  1 , 2 , 4 - T r i a z i n e  D i - N - O x i d e s  a n d  
3 - A m i n o - 1 , 2 , 4 - t r i a z i n e  D i o x i d e s  ( i n  p p m ) .  

a .  C a l c u l a t i o n s  b a s e d  o n  1 - o x i d e .  b .  B a s e d  a n  2 - o x i d e .  

A n o t h e r  u n u s u a l  f e a t u r e  o f  c o m p o u n d s  r e p o r t e d  t h u s  f a r  i s  t h a t  many a b s a r p -  

t i o n s  s h o w e d  c o u p l i n g  t o  n i t r o g e n .  F u l l y  p r o t o n - d e c o u p l e d  1 3 c  s p e c t r a  h a d  p e a k s  

W h i c h  a p p e a r e d  a s  n a r r o w  t r i p l e t s  w h i c h  we a s c r i b e d  t o  14N - 1 3 c  . p i n - s p i n  i n t e r -  

a c t i o n s .  U s u a l l y  14N n u c l e u s  is e f f e c t i v e l y  d e c a u p l e d .  B e c a u s e  o f  t h e  h i g h  

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

v e r y  e f f e c t i v e  a n d  t h u s  14N - l 3 c  c o u p l i n g  c o n s t a n t s  c a n n o t  b e  o b s e r v e d  d i r e c t l y  

f r o m  t h e  1 3 c  s p e c t r a .  F u r t h e r m o r e ,  no  s u c h  s p i n - s p i n  c o u p l i n g  w a s  e v e r  r e p o r t e d  

f o r  a n y  o t h e r  a z i n e  s y s t e m .  We b e l i e v e  t h a t  b e c a u s e  1 , 2 , 4 - t r i a r i n e s  a r e  v e r y  

e l e c t r o n  d e f i c i e n t ,  t h e  e l e c t r i c  f i e l d  g r a d i e n t s  a t  r i n g  n i t r o g e n s  a r e  v e r y  

s m a l l  a n d  make  i t  p o s s i b l e  f o r  J l o N  - 1 3 C  t o  b e  o b s e r v e d .  T h i s  i s  e s p e c i a l l y  

t r u e  f o r  t h e  t w o  a d j a c e n t  n i t r o g e n s  (N1-N2) a n d  f o r  c a r b o n  a t o m s  w h e n  t h e  
0 

n e a r e s t  p r o t o n  i s  i n  e x c e s s  o f  2.OA away2' ( i . e .  compound  U - T a b l e  I V )  a n d  w h i c h  

h a v e  n o  a l t e r n a t i v e  d i p o l a r  r e l a x a t i o n  m e c h a n i s m s .  T a b l e  I V  s h o w s  Jome  t y p i c a l  

14N c o u p l i n g  c o n s t a n t s  f o r  a f e w  l , 2 , 4 - t r i a z i n e s  a n d  r e s p e c t i v e  N - o x i d e s .  

No a t t e m p t  w a s  m a d e  t,o d e t e r m i n e  t h e i r  s i g n ,  but  we a s s u m e d  t h a t  t h e y  a r e  

p o s i t i v e  s i n c e  14N n u c l e u s  h a s  a  p o s i t i v e  g y r o m a g n e t i c  r a t i o .  

F i n a l l y ,  we s o u g h t  e v i d e n c e  w h i c h  w o u l d  e s t a b l i s h  t h e  s t r u c t u r e  o f  c o m p o u n d  5. 

I t  i s  c l e a r  t h a t  5 c o u l d  c o n c e i v a b l y  e x i s t  a s  2 , 5 -  o r  4 , 5 - d i h y d r o  t a u t o m e r .  1 3 c  

c h e m i c a l  s h i f t s  a l o n e  w o u l d  b e  o f  l i t t l e  h e l p  s i n c e  A ' ~ C  i n d u c e d  b y  h y d r o g e n  a t  

N2 a n d l o r  N q  w o u l d  b e  i n s i g n i f i c a n t .  H o w e v e r ,  u s e  o f  d e u t e r i u m  i s o t o p e  e f f e c t s  

o n  1 3 c  n u c l e a r  s h i e l d i n g  u n a m b i g u o u s l y  i d e n t i f i e s  5 a s  t h e  2 , s - d i h y d r o  compound .  
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T a b l e  I V .  1 4 ~  - 1 3 c  S p i n - s p i n  C o u p l i n g  C o n s t a n t s  f o r  Same 1 , 2 , 4 - T r i a z i n e s  
a n d  T h e i r  N-Oxides  ( i n  H z ) .  

Compound J l ' l N  - 1 3 c  

3 - a m i n o - 5 - m e t h y l  7 .1  N ( l ) - C ( 6 )  
l - o x i d e  ( $ 2 )  

T h e  l 3 c  s p e c t r u m  o f  5 s h o w s  t h r e e  d i f f e r e n t  r i n g  c a r b o n  s i n g l e t s  i n  t h e  a r o m a t i c  

r e g i o n  a t  155.9,  165 .0  a n d  1 3 8 . 5  ppm, a s c r i b a b l e  t o  C 3 ,  C 5  a n d  C5, r e s p e c t i v e l y ,  

by  t h e  a n a l o g y  w i t h  3-amino-5-oxo-l,2,4-triazine (2) a n d  3 , 5 - d i o x o  compound 35 

( T a b l e  V). T h e r e  a r e  t h r e e  e x c h a n g a b l e  p r o t o n s  w h i c h  c o u l d  b e  r e p l a c e d  by 

d e u t e r i u m  a t o m s  a n d  i f  t h e  e x c h a n g e  i s  s l o w  e n o u g h  on  t h e  n m r  t i m e  s c a l e  t h i s  

s h o u l d  y i e l d  d o u b l e t s  o r  r n u l t i p l e t , ~  f o r  - N H 2  g r o u p  ( i s o t o p i c  t r i p l e t s  d u e  t o  

- N H 2 ,  -NHD a n d  - N D 2  f o r m s ) .  S i n c e  H / D  e x c h a n g e  f a r  p h e n o l s  a n d  a m i d e s  is  much 

s l o w e r  t h a n  f o r  t h e  a m i n o  g r o u p s , 2 3  p r e s e n c e  o f  d e u t e r i u m  a t  N4 is  e x p e c t e d  t o  

show a " d o u b l e t "  f o r  t h e  c a r b o n y l  c a r b o n  ( C 5 )  On t h e  o t h e r  h a n d ,  i f  d e u t e r i u m  

e x c h a n g e s  a t  N2-hydroxy  s i t e ,  C 5  w o u l d  n o t  b e  a f f e c t e d .  A d d i t i o n  o f  t h r e e  

e q u i v a l e n t s  o f  d e t e r i u m  o x i d e  d i d  not show i s o t o p i c  d o u b l e t s  f o r  a n y  o f  t h e  

t h r e e  c a r b o n s ,  t h u s  v e r i f y i n g  t h e  s t r u c t u r e  o f  5 a s  d e p i c t e d  by u s  a s  t h e  

c o r r e c t  o n e .  A p p e a r a n c e  o f  C3 a s  a  s i n g l e t  i n d i c a t e s  a c o m p l e t e  a n d  r a p i d  

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

o b s e r v e d .  C o n t r a r y  t o  t h i s ,  a l l  t h r e e  p r o t o n s  i n  compound 3 e x c h a n g e d ,  i n c l u d -  

i n g  t h e  o n e  a t  p o s i t i o n  s i x .  T h i s ,  i n  t u r n ,  c a u s e d  Cg s i g n a l  t o  a p p e a r  a s  a 

n a r r o w  t r i p l e t  ( J C 6 D  = 7.8 H z )  a n d  C5 a n d  C3 a s  " d o u b l e t s " ;  ' A C ~ ( D )  = - 0 . 0 8  ppm,  

' A C ~ ( D )  : - 0 . 0 3 5  ppm. 



T a b l e  V .  1 3 c  C h e m i c a l  S h i f t s  o f  Same D i h y d r o - 1 , 2 , 4 - T r i a z i n e s  a n d  R e f e r e n c e  
Compounds.  

Cmpd C h e m i c a l  s h i f t s a y b  - 
No. S u b s t i t u e n t ( s )  C 3  C 5  C6 

a. A l l  s p e c t r a  w e r e  o b t a i n e d  o n  1 .5  m o l a r  s o l u t , i o n  i n  d6-DMSO u n l e s s  i n d i c a t e d  
o t h e r w i s e  (d6-DMSO 39.5 ppm s e r v e d  a s  d o u b l e  r e f e r e n c e ) .  b. 6 (ppm) d o w n f i e l d  
f r o m  TMS. c. D a t a  from r e f .  24. d. R e c o r d e d  i n  5 0 : 5 0  m i x t u r e  o f  d6-DMSWHMPA 
a n d  w i t h  c o a x i a l  nmr t u b e  c o n t a i n i n g  TMS a s  e x t e r n a l  s t a n d a r d .  

35a -- 
N2-hydroxy-2,3-dihydro-1,2,4-triazin-3-one ( a )  i s  a l s o  a  c o r r e c t  r e p r e s e n t a -  

t i o n  f o r  t h e  compound we p r e p a r e d  e a r l i e r . 1 °  Upon t h e  a d d i t i o n  o f  D20 n o  H/D 

i s o t o p e  s h i f t s  were o b s e r v e d  a n d  t h e r e f o r e  e s t a b l i s h e d  a a s  t h e  p r e d o m i n a n t  

t a u t o m e r  ( K T  > l o 2 ) .  I f  3hb a n d  36: w e r e  p r e s e n t ,  C3 i n  3hb a n d  C3 a n d  C 5  i n  

& w o u l d  h a v e  a p p e a r e d  a s  i s o t , o p i c  d o u b l e t s .  

I t  i s  a l s o  i m p o r t a n t  t , o  p o i n t  o u t  t h a t  s t r u c t u r e  o f  9 may n o t  b e  b e s t  r e p r e -  

s e n t e d  a s  a d o u b l y  c h a r g e d  d i - N - o x i d e .  We f e e l  t h a t  s t r u c t u r e  1Z may b e  more 

a p p r o p r i a t e .  Due t o  i n s u f f i c i e n t  q u a n t i t i e s  a n d  l o w  s o l u b i l i t y  o f  9, we h a v e  

n o t  y e t  b e e n  a b l e  t o  d e t e r m i n e  w h e t h e r  t a u t o m e r s  a n d l o r  p l a y  an  i m p o r -  

t a n t  r o l e  i n  s t a b i l i z i n g  t h i s  h i g h l y  c h a r g e d  m o l e c u l e .  H o w e v e r ,  i t  d o e s  s e e m  
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l o g i c a l  t h a t  i n  v i ew  of h i g h  n - d e f i c i e n c y  o f  1 , 2 , 4 - t r i a z i n e  mono-N-oxides9 i t  

w o u l d  be v e r y  d i f f i c u l t  f o r  a r i n g  t o  c a r r y  a n  a d d i t i o n a l  c h a r g e .  

370 - --- 37b 

One way t o  a n s w e r  t h i s  i s  t o  e x a m i n e  1 5 ~  c h e m i c a l  s h i f t s  a n d  c o m p a r e  t h e m  w i t h  

t h o s e  o f  mono-N-oxides w h i c h  we r e p o r t e d  i n  a n o t h e r  c o m m ~ n i c a t i o n . ~ ~  F u r t h e r  

s t u d i e s  a r e  i n  p r o g r e s s .  

EXPERIMENTAL 

S t a r t i n g  -- Ma-&. A l l  a m i n e s  a n d  amino-N-oxides  w e r e  a v a i l a b l e  f r o m  a p r e -  

v i o u s  s tudy.20  5 - M e t h y l - ( 1 1 )  and 5,6-dimethyl-l,2,4-triazine 1 - o x i d e  (U) w e r e  

p r e p a r e d  by a p r o c e d u r e  d e s c r i b e d  e l s e w h e r e . 2 5  m - C h l a r o p e r b e n z o i c  a c i d  was used  

a s  t h e  o x i d a n t  i n s t e a d  of  p e r b e n z o i c  a c i d  t o  y i e l d  11, mp 65-67OC ( l i t . "  mp 65- 

6T°C) and 2, rnp 84-8b°C ( l i t . 2 6  mp 84-85.5'C). P a r e n t  1 - o x i d e  (4) was p r e p a r e d  

f rom 3-methaxy compound ( 1 3 c  mi- i n  d6-DMSO: C j ,  167 .2 ;  C 5 ,  156 .3 ;  Cg, 125.7 ;  

0CH3, 55.7 ppm) w h i c h  was  c o n v e r t e d  t o  3 - h y d r a z i n o  d e r i v a t i v e  and o x i d i z e d  w i t h  

a c t i v a t e d  Mn02 t o  y i e l d  a w h i t e  s o l i d ,  mp 63-64°C ( l i t . 2 6  mp 61.5-64OC). 

l 3 c  N M R  Mnasur O n t s .  1 3 c  s p e c t r a  o f  compounds 9, 11, 12, U and 16 w e r e  ob- 

t a i n e d  a s  1M s o l u t i o n s  i n  CDC13 a l s o  u s e d  f o r  f i e l d  f r e q u e n c y  l o c k i n g  ( 6  = 77 .0  

ppm) and TMS a s  a  d o u b l e  r e f e r e n c e  i n t e r n a l  s t a n d a r d .  A l l  o t h e r  s p e c t r a  were 

r e c o r d e d  a s  1.2-1.5M s o l u t i o n s  i n  d6-DNSO ( 6 = 39.5 ppm) w i t h  s o l v e n t  peak  a s  

r e f e r e n c e .  The s p e c t r a  were r e c o r d e d  a n  a WP 200-SY B r u k e r  s p e c t r o m e t e r  o p e r -  

a t i n g  a t  t h e  f r e q u e n c y  o f  200.130 M H z  f o r  p r o t o n  a n d  50 .327 MHz f o r  13c  n u c l e i ,  

r e s p e c t i v e l y ,  and o p e r a t i n g  i n  a F o u r i e r  t r a n s f o r m  mode. T h e  s p e c t r o m e t e r  was 

e q u i p p e d  w i t h  Winches t . e r  2 4  MFD da t , a  s y s t e m  and a PTS 160  f r e q u e n c y  s y n t h e s i z e r .  

S t a n d a r d  s p e c t r a l  p a r a m e t e r s  f o r  t h e  p r o t o n - n o i s e  d e c o u p l e d  s p e c t r a  were: d a t a  

s e t  = 3500;  p u l s e  w i d t h  1 0 "  s (30°  f l i p  a n g l e ) ;  i n t e r p u l s e  d e l a y  1-49,  t y p i c a l l y  

2.0 S e c o n d s ;  sweep w i d t h  = 10  KHz; l i n e  b r o a d e n i n g  = 0.3 Hz; a c q u i s i t i o n  t i m e  = 

0.5407 s e c o n d s ;  d a t a  s i z e  = 16K (8K r e a l ) .  Expanded s p e c t r a  w i t h  s m a l l e r  s p e c -  

t r a l  w id t , h s  (2 .5  KHz; 0.31 Hz r e s o l u t i o n )  w e r e  u sed  f a r  e v a l u a t i o n  o f  s p i n - s p i n  

c o u p l i n g  c o n s t , a n t s .  



1 4 ~ - 1 3 c  c o u p l i n g  c o n s t a n t s  w e r e  o b s e r v e d  o n l y  i n  DMSO s o l u t i o n  a t  t h e  s e t t i n g s  

i n d i c a t e d  a b o v e .  

H I D  I s o t a D e  k c h a u e  S t u d i e s .  I n  a t y p i c a l  e x p e r i m e n t ,  1 5 0  mg (1.0 mrnol) o f  a 

s a m p l e  w a s  d i s s o l v e d  i n  2.0 m l  o f  d6-DMSO. T h e  a m o u n t  o f  d e t e r i u m  o x i d e  a d d e d  

t o  o b s e r v e  i s o t o p i c  d o u b l e t s  w a s  e q u a l  t o  t h e  n u m b e r  o f  e q u i v a l e n t s  o f  e x c h a n g -  

a b l e  p r o t o n s  p l u s  one e q u i v a l e n c e  a s  e x c e s s  o f  d e u t e r i u m  source.  S a m p l e  w a s  

l e f t  s t a n d i n g  o v e r n i g h t ,  d r i e d  o v e r  s e v e r a l  p e l l e t s  o f  n o n i n d i c a t i n g  D r i e r i t e  

a n d  r e c o r d e d .  To  e n s u r e  t h a t  e x c h a n g e  d i d  t a k e  p l a c e ,  s a m p l e s  o f  3 a n d  16 w e r e  

h e a t e d  a n d  p e r i o d i c a l l y  r u n  o v e r  a t i m e  s p a n  o f  t h r e e  w e e k s .  

. . i,llmino-. S.'l-~loxldespension o f  3 31.12 g ;  1 0  mmol)  i n  

P o l y p h o s p h o r i c  a c i d  ( 1 7  g )  i s  h e a t e d  s l o w l y  u n t i l  t h e  a m i n e  d i s s o l v e s  a n d  t h e n  

c o o l e d  t o  room t e m p e r a t u r e  b e f o r e  t h e  a d d i t i o n  o f  h y d r o g e n  p e r o x i d e  (1.3 m l  = 

2.0 g  a f  9 0 % ) .  P e r o x i d e  was a d d e d  d r o p w i s e  o v e r  a p e r i o d  o f  4  h  a n d  

t e m p e r a t u r e  m a i n t a i n e d  a t  2 4 ' ~  by e x t e r n a l  c o o l i n g  ( w a t e r  b a t h ) .  T h i c k ,  s t i c k y  

S l u r r y  was  s t i r r e d  c o n s t a n t l y  w i t h  t h e  g l a s s  r o d  t o  p r e v e n t  e x c e s s i v e  f r o t h i n g .  

R e a c t i o n  m i x t u r e  w a s  l e f t  s t a n d i n g  a t  room t e m p e r a t u r e  f o r  4 8  h ,  5 0  m l  o f  w a t e r  

a d d e d  ( c a u t i o n ) ,  n e u t r a l i z e d  w i t h  s o l i d  Na2C03, a n d  e x t r a c t e d  s u c c e s s i v e l y  w i t h  

a c e t a n i t r i l e / m e t h a n o l  m i x t u r e  ( 4  x 1 5 0  m l ) .  E v a p o r a t i o n  o f  t h e  s o l v e n t  y i e l d e d  

a b r i g h t  y e l l o w  s o l i d  ( 4 6 0  mg, 35.9% y i e l d )  w h i c h  w a s  r e c r y s t a l l i z e d  f r o m  50:50  

e t h a n o l / d i o x a n e  (mp > 3 0 0 ' ~ ) .  A n a l .  C a l c d .  f o r  C3HUN4O2: C,  2 8 . 1 2 ;  H ,  3 . 1 5 ;  

N ,  4 3 . 7 4 .  F o u n d :  C,  2 8 . 0 8 ;  H ,  2 . 9 9 ;  N ,  4 3 . 8 5 .  

W t i o n  o f  3 w i t h  P e r a c e t i c  A c u .  A s o l u t , i o n  o f  2.0 g  ( 1 8  mmol)  o f  3 w a s  d i s -  

s o l v e d  i n  5 0  m l  o f  h o t  g l a c i a l  a c e t i c  a c i d ,  y e l l o w  s o l u t i o n  b r o u g h t  t o  room tem-  

p e r a t u r e  a n d  t o  i t  a d d e d  4 . 0  m l  o f 2 7 1  h y d r o g e n  p e r o x i d e  i n  s e v e r a l  p o r t i o n s  

o v e r  a p e r i o d  o f  5 h.  T h i s  m i x t u r e  was warmed t o  60°C, k e p t  t h e r e  u n t i l  

b r i g h t  y e l l o w  s o l u t i o n  t u r n e d  d e e p  w i n e - r e d  ( 1  h ) ,  a n d  c o n c e n t r a t e d  i n  

v a c u o  ( b e l o w  45OC) t o o n e  t h i r d  o f  t h e  o r i g i n a l  v o l u m e .  R e m a i n i n g  s o l u t i o n  was 

d i l u t e d  w i t h  same v o l u m e  o f  w a t e r  a n d  c o n c e n t r a t e d  t,o a b r o w n  r e s i d u e  w h i c h  was 

r e c r y s t a l l i z e d  f r o m  minimum v o l u m e  o f  a c e t o n e - a l c o h o l  m i x t u r e  t ,o  y i e l d  5 (mp > 

3 0 0 ° c ) ,  5 1 1  mg, 2 2 . 2 %  y i e l d .  A n a l .  C a l c d .  f o r  C3H4N402: C,  2 8 . 1 2 ;  H ,  3 . 1 5 ;  N ,  

43 .74 .  F o u n d :  C ,  2 8 . 2 5 ;  H ,  3 . 1 8 ;  N ,  4 3 . 5 6 .  

T h e  same p r o d u c t  w a s  o b t a i n e d  i n  1 8 %  y i e l d  Py c a r e f u l  h y d r o l y s i s  o f 3 w i t h  O.2M 

NaOH. 3 - A m i n o - 1 , 2 , 4 - t r i a z i n e  2 - o x i d e  ( 3 )  was h e a t e d  g e n t l y  i n  t h e  p r e s e n c e  of 

NaOH f o r  1 5  m i n ,  c o o l e d  a n d  n e u t r a l i z e d  w i t h  g l a c i a l  a c e t i c  a c i d  t o  g i v e  a w h i t e  

s o l i d  w h i c h  was i d e n t i c a l  i n  a l l  r e s p e c t s  w i t h  compound 5 i s o l a t e d  f r o m  t h e  
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p r e v i o u s  p rocedure .  

A l h l i n e  ? l v d r g l v s i s t i o n  of 1 . 2 . 3 - t C L a L Q 1 0 .  3.0 g  (26.8 mmol) 

o f  3 w a s  p l a c e d  i n  5 0  m l  r o u n d  b o t t o m  f l a s k  c o n t a i n i n g  20  m l  o f  w a t e r  a n d  4  g  o f  

NaOH. Whole m i x t u r e  was h e a t e d  on a s t eam b a t h  f o r  2  h  d u r i n g  which t ime  

v i g o r o u s  e x o t h e r m i c  r e a c t i o n  ensued  w i t h  l i b e r a t i o n  o f  ammonia (we t  l i t h m u s  

p a p e r  t u r n e d  b a s i c ) .  A f t e r  t h i s  t i m e ,  t h e  r e a c t i o n  m i x t u r e  was c o a l e d  and 

n e u t r a l i z e d  w i t h  g l a c i a l  a c e t i c  a c i d  (-4 ml). R e f r i g e r a t i o n  of t h i s  s o l u t i o n  a t  

4OC f o r  5  h y i e l d e d  reddish-brown s o l i d  which on  r e c r y s t a l l i z a t i o n  from 

ace tone /wa t , e r  g a v e  w h i t e  c r y s t a l s  (mp 204-206'C) i d e n t i f i e d  a s  1 , 2 , 3 - t r i a z o l e  

(1) (613c  = 130.6 ppm i n  dg-DMSO) by compar i son  w i t h  a n  a u t h e n t i c  sample .27 

Mother l i q u o r  a l s o  c o n t a i n e d  some N-acetyl-2,3-dihydro-2-imidazolone (8) which 

was n o t  i s o l a t e d  ( 5 1 3 c  i n  d6-DMSO: 160.9 ,  156.5, 152 .8  and  1 7 2 . 8 ,  22.6 ppm - 
a c e t y l ) .  

p . . - - . 1 0  g of 3 was suspended  i n  100 m l  

o f  g l a c i a l  a c e t i c  a c i d  and  t r e a t e d  s l o w l y  w i t h  20  m l o f  30% H202. The r e a c t i o n  

i s  e x o t h e r m i c  and r e f l u x e s  s p o n t a n e o u s l y .  When a l l  o f  t h e  s t a r t i n g  m a t e r i a l  i s  

consumed (30  m i " )  t h e  y e l l o w  s o l u t i o n  i s  c o o l e d  w i t h  r u n n i n g  water .  The w h i t e  

powdery s o l i d  which p r e c i p i t a t e s  o u t  i s  f i l t e r e d ,  r i n s e d  wit,h 3 0  m l  of c o l d  

wat,er and d r i e d  t o  a f f o r d  p u r e  34  (mp > 300°C); ' H  i n  d6-DMSO: d 7.49, Hg; 

65.22, NH2-broad, exchange i n  D20; i n  q u a n t i t a t i v e  y i e l d  and w a s  i d e n t i c a l  w i t h  

an  a u t h e n t i c  s a m p l e  p r e p a r e d  by l i t e r a t u r e  method.28 

3 , 5 - D i o x 0 - 2 . 3 . 4 . 5 - t e t r a h v d r o - l . 2 . 4 - ~ a z i n e  ( 7 9 .  T h i s  compound was prepared  by 

a l i t e r a t u r e  p r o c e d u r e 2 g ;  mp 267-268'C ( l i t .29  mp 268-270°C). 
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