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2-OXIDES~ 
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A b s t r a c t  - S e l e c t e d  3 - f l u o r o - 1 , 2 , 4 - t r i a z i n e  2 - o x i d e s  were p r e p a r e d  by 

n i t r o s a t , i o n  o f  r e s p e ~ ~ i v e  amino  compounds a n d  t h e r r n o l y s i s  o f  t h e  

c o r r e s p o n d i n g  d i a z o n i u m  t e t r a f l u ~ r o b o r a ~ e  s a l t s .  I n  o n e  i n s t a n c e ,  t h e  

i n t e r m e d i a t e  d i a z o n i u m  s a l t  w a s  i s o l a t e d ;  t h e  f i r s t  W h e t e r o c y c l i c  

d i a z o n i u m  s a l t  e v e r  r e p o r t e d .  

Based on a w e l l  e s t a b l i s h e d  p h a r m a c o l o g i c a l  ax iom,  f l u o r i n a t e d  h e t e r o c y c l e s  h a v e  a 

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

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

m o n o f l u o r o  compounds  and p a r t i c u l a r l y  t h e i r  N- oxide^.^ One o f  t h e  p o s s i b l e  

e x p l a n a t i o n s  c o u l d  b e  t h a t  t h e  m o s t  common method employed fo r  t h e i r  s y n t h e s i s ,  

t h e  h i g h  t e rnpe ra t , u r e  h a l o g e n  e x c h a n g e  r e a c t i o n ,  r e s u l t s  i n  d e c o m p o s i t i o n  and 

d e o x y a e n a t i o n  of t h e  p a r e n t  h e t e r o c y c l e .  

We h a v e  r e c e n t l y  p r e p a r e d  some f l u o r o p y r a z i n e  N-ox ides  2 a n d  l b  by t h r e e  
,L-. 

d i f f e r e n t  me thods . '  Even more i n t , r i g u i n g  was t h e  f i n d i n g  t , h a t  1 , 3 - d i a z i n e s  and 



POlyazineS may undergo of a variety of addition-eliminat,ion and substitution 

reactions in the presence of HF aod other hydrohalic acids and thus offer unusual 

and new methods for the preparation of otherwise inaccessible compounds. Due to 

the law nucleophilicity of the fluoride ion, one can selectively introduce a 

number of functional groups. In such a manner, one can achieve halogenation, 

nitrosation, alkoxylatian and hydroxylation of pyrimidine and 1,2,4-triazine 

ring. 4-8 

When 3-amino-5.6-diphenyl-1,2,4-triazine 2-oxide (2) was treated with nitrosonium ,-.- 
tetrafluoroborate in dry dioxane, it immediately formed the powdery yellow solid.3 

which, when heated with or without the solvent, yielded the desired 3-fluoro-5,6- 

diphenyl-l,2,0-triazine 2-oxide %). 

Diazonium salt (2) was unusually stable and once isolated could be kept at room 

temperature under an inert atmosphere (NZ) for several weeks. To our knowledge, 

this is the firstisolable heterocyclic diazonium salt ever reported. The 

struct,ural assignment was based on the mass spectrum (molecular ion 363 m/e with 

prominent boron isotopes) and its infrared spectrum (suspension of 3 in chloroform 
+ ..- 

has a strong absorption a t  2260 em-' characteristic of -N:N stretching vibration 

- Figure 1 ) .  The parent peak of 363 mass units f a r  3 is unusual in a sense that - 
structure 3 as depicted above consists of two particles. We attributed the 

%.% + 
combined parent peak to the intermediates such as [ ;N-O-BF~I', [ QN-BF~] ' 

or  any other similar intermediate which could be produced as a result of the 

radical coupling reaction in the vacuum chamber. 
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F i g .  1 The i r  spectrum o f  campoundJas a rurpenrian i n  chloroform. 

I n t e r e s t i n g l y  e n o u g h ,  t h e  d i a z o n i u m  t e t r a f l u a r o b o r a t e  s a l t s  o f  3-amino-1 ,2 ,4-  

t r i a z i n e  2 - o x i d e  (5) a n d  3-amino-5-phenyl-1,2,4-t~iazine ? - o x i d e  \6_) c o u l d  n o t  b e  

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

O i l s  wll ich were  p y r o l y z e d  t o  t h e  c o r r e s p o n d i n g  3 - f l u o r o -  ( 7 )  and  3 - f l u o r o - 5 -  - 
p h e n y l - l , 2 , 4 - t r i a z i n e  2 - o x i d e  (8). The  h i g h e r  s t a b i l i t y  o f L m a y  be due  t o  t h e  

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

d i s t r i b u t e  t h e  a d d i t i o n a l  c h a r g e  (%I.  



The i n t e r m e d i a c y  of  o x a t r i a z o l o t , r i a z i r ~ e  (2) i s  h i g h l y  q u e s t i o n a b l e  i n  v iew o f  t h e  

i n f r a r e d  d a t a  ( -N=N- s t r e t c h i n g  v i b r a t i o n s  h a v e  a b s o r p t i o n s  i n  t h e  i n f r a r e d  

r e g i o n  of  1576 cm") and t h e  i n s t a b i l i t y  i n d u c e d  by b o n d i n g  fPYr h e t e r o a t o m s  t o  

e a c h  o t h e r .  This a r r a n g e m e n t  would b e  p a r t i c u l a r l y  u n f a v o r a b l e  i f  i n  a d d i t i o n  t o  

t h a t  t h e  b r i d g e h e a d  n i t r o g e n  (N2) would  c a r r y  a c h a r g e  ( a s  by N-oxide p a r t i c i -  

p a t i o n  i n  1 O c ) .  T h e r e f o r e ,  o n l y  t h e  p h e n y l  g r o u p  i n  t h e  s i x  p o s i t i o n  a d d s  .- 
S i g n i f i c a n t l y  t o  t h e  o v e r a l l  s t a b i l i t y  o f  t ,he  d i a z o n i u r n  i o n  o f  3 .  - 
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A t t e m p t s  t o  p r e p a r e  4 ,  7  a n d 8  by Ba l z -Sch i emann  m e t h o d ,  used s u c c e s s f u l l y  w i t h  - - 
a m i n o p y r a z i n e  N-ox ide s  l ,  f a i l e d  w i t h  3 - a m i n o - 1 , 2 , 4 - t r i a z i n e  N-oxides .  I n  m o s t  

i n s t a n c e s ,  s t a r t i n g  m a t e r i a l  was r e c o v e r e d  and  when t h e  t e m p e r a t u r e  was r a i s e d  

a b o v e  O'C, e x t e n s i v e  d e c a m p o s i t , i a n  o c c u r r e d .  D i r e c t  N - o x i d a t i o n  of  3 - f l u o r a -  

1 , 2 , 4 , - t r i a z i n e s  t o  t h e i r  r e s p e c t i v e  N - o x i d e s  was not p o s s i b l e  b e c a u s e  o f  t h e i r  

g r e a t  i n s t a b i l i t y  and  t h e  f a c t  t h a t  1 , 2 , 4 - t r i a z i n e s  a r e  p r e f e r e n t i a l l y  o x i d i z e d  a t  

C  P a t h e r  t h a n  t h e  r i n g  n i t r o g e n   atom(^).^ 5 
3 - B r o m o - 1 , 2 , 4 - t r i a z i n e  2 - o x i d e  (2) r e m a i n e d  u n c h a n g e d  when t r e a t e d  w i t h  one 

e q u i v a l e n c e  o f  HF i n  a c e t o n e  a t  room t e m p e r a t u r e .  The  h a l o g e n  e x c h a n g e  w i t h  

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

h i g h  t e m p e r a t u r e  r e a c t i o n s  under  a v a r i e t y  of  d i f f e r e n t  r e a c t i o n   condition^'^-'^ 
r e s u l t , e d  i n  d e c o m p o s i t i o n  o f  1 , 2 , 4 - t r i a z i n e  r i n g .  

+ 0- HF, ACETONE, R . T .  

& N \ N '  /-, 

-.. ANH. KF, A NO RXN. 

However, d i a z o t i z a t i o n  o f  3 - a m i n o - 1 , 2 , 4 - t r i a z i n e  2 - o x i d e  ( 5 )  w i t h  sod ium n i t r i t e  - 
i n  t h e  p r e s e n c e  o f  HF g a v e  3-amino-5,6-dihydro-1,2,4-triazine-6-one (XI. B -  

H y d r o x y l a t i o n  w i t h  d e a x y g e n a t i o n  of  1 , 2 , 4 - t r i a r i n e  r i n a  was e x p e c t e d  i n  v i e w  o f  

o u r  p r e v i o u s  r e s u l t s . 4 ' 7  What is  s t r i k i n g  i s  t h a t  t h e  amino  g r o u p  remairled 

u r ~ c h ~ ~ g e d .  T h i s   support,^ o u r  e a r l i e r  c l a i m s  t h a t  d e o x y g e n a t i o n  p r e c e d e s  t h e  

d i a z o t i z a t i o n  o i  t h e  e x o c y c l i c  amino g r o u p s .  The  r a t e  d e t e r m i n i n a  s t e p  seems 

t o  b e  t h e  p r o t . o n a t . i o n  o f  t h e  N-axirie oxygen  a tom.  Once t h a t  i s  a c h i e v e d ,  t h e  

a d d i t i o n  o f  t h e  a n i o n  ( o r  i n  t h i s  case ,  t h e  ~ u l v a n t  m o l e c u l e  - w a t e r )  t h e  

e l i m i n a t i o n  or^ Like N-oxide  oxygen  i s  r a p i d .  The  d e g r e e  o f  c o m p e t i t i o n  b e t w e e n  



t h i s  r e a c t i o n  a n d  t h e  d i a z o t i z a t i o n  o f  t h e  a m i n o  g r o u p  i s  d e t e r m i n e d  b y  

n u c l e o p h i l i c i t y  o f  t h e  t w o  a t o m s .  S i n c e  d i a z o t i z a t i o n  r e q u i r e s  t h e  l o w  pH 

medium ( 1 - 4 ) ,  we r e p e a t e d  t h e  a b o v e  r e a c t i o n  w i t h  e x c e s s  o f  h y d r o f l u o r i c  a c i d  

b u t .  w e r e  n o t  a b l e  t o  i s o l a t e  a n y  o t h e r  p r o d u c t s .  T h u s ,  t h e  s u b t l e  d i f f e r e n c e  

b e t w e e n  a m i n o p y r i m i d i n e  N - o x i d e s  a n d  a m i n o - 1 , 2 , 4 - t r i a z i n e  N - o x i d e s  i s  t h a t  ' he  

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

t h e r e f o r e ,  i s  d i a z o t i z e d  m o r e  r e a d i l y .  S c h e m e  I l i s t s  t h e  p r o d u c t s  o b t a i n e d  

f r o m  t h e  r e a c t i o n  o f  v a r i o u s  a m i n o a z i n e  N - o x i d e s  w i t h  HF a n d  n i t r o u s  a c i d  u n d e r  

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

S c h e m e  I 

P r o d u c t :  Z , E 1 - b i s p y r a z y l  5 - h y d r o x y - 2 - p y r i m i d i n e  5 - h y d r o x y - 3 - a m i n o  
t r i a z e n e  1 , l ' - d i o x i d e  d i a r o t i c  a c i d  1 , 2 , 4 - t r i a z i n e  (z) 

* u n d e r  b a s i c  c o n d i t i o n s  (pH:9) t h e  a z a  d e r i v a t i v e ,  2-amino-5,2'-aropyrazine 1 , l ' -  

d i o x i d e  i s  p r o d u c e d .  1  

A n o t h e r  s t r i k i n g  f e a t u r e  o f  t h i s  c o m p a r i s o n  i s  t h e  c a r r e l a t i o n  w h i c h  e x i s t s b e t w e e n  

t h e  'A v a l u e s  r e c e n t l y  d e v e l o p e d  b y  o u r  g r o u p  "- le  a n d  t h e  r e a c t i v i t y  o f  s i m p l e  

h e t e r o c y c l e s .  T h e  n u c l e o p h i l i c i t y  o f  t h e  a m i n e  n i t r o g e n  atom is  t o  a  l a r g e  e x t e n t  

d e t e r m i n e d  by t h e  " d e g r e e n  o f  t h e  e l e c t r o n i c  p u l l  e x e r t e d  b y  t h e  n - d e f i c i e n t  r i n g  

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

g r o u p .  T h e r e f o r e ,  t h e  m o r e  r i n g  n i t r o g e n s  t h a t .  a r e  p r e s e n t ,  t h e  l e s s  l i k e l y  i s  

t h e  a m i n o  g r o u p  g o i n g  t o  b e c a m e  a n u c l e o p h i l e  ( a s  w i t h  a m i n o p y r a z i n e  N - o x i d e s )  

o r  b e  n i t r o s a t e d  ( l , 2 , 4 - t r i a z i n e  v s  p y r i m i d i n e  N - o x i d e s ) .  S c h e m e  I1 s u m m a r i z e s  

t h e s e   result,^ a n d  n i c e l y  d e m o n s t r a t e s  t h e  v a l i d i t y  o f  t h i s  a p p r o a c h .  T h i s  may 

S c h e m e  I1 

'A v a l u e s a :  1 . 0 0  0 . 7 7  0 . 6 4  

a .  t a k e n  f r o m  r e f e r e n c e  18 .  
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a l s o  e x p l a i n  i n  p a r t  t h e  p r o p e n s i t y  o f  1 , 3 - d i a z i n e  and p o l y a z i n e  N-ox ides  t o  

u n d e r g o  6 - a d d i t i o n / N - o x i d e  e l i m i n a t i o n  r e a c t i o n s .  

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

d i s s o l v e d  i n  a b s o l u t e  e t h a n o l  and t r e a t e d  w i t h  i s o a m y l n i t r i t e  i n  t h e  p r e s e n c e  of 

HF, o n l y  s t a r t i n g  m a t e r i a l  was  r e c o v e r e d .  

N M K  DATA 

We h a v e  a l r e a d y  d e s c r i b e d  a n d  a n a l y z e d  p r o t o n  NMR s p e c t r a  o f  some f l u o r o p y r a z i n e  

N-oxides . '  I n  t h i s  i n s t a n c e ,  t h e y  were n o t  a s  v a l u a b l e  f o r  s t r u c t u r a l  a s s i g n m e n t s  

d u e  t o  t h e  l a c k  o f  r i n g  p r o t o n s  a n d / o r  e x t e n s i v e  o v e r l a p p i n g  of s i g n a l s  ( F i g .  2 a l .  

More d i r e c t .  a p p r o a c h  was  t o  o b t a i n  t h e  1 3 c  s p e c t r a  s i n c e  1 3 c  - 1 9 ~  c o u p l i n g  

c o n s t a n t s  much more  c l e a r l y  i n d i c a t e  t h e  p r e s e n c e  o f  f l u o r i n e  i n  t h e  m o l e c u l e  and 

p a t t . e r n  o f  s u b s t i t u t i o n .  F o r  i n s t a n c 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  2 is  

r e d u c e d  t o  t h e  f i r s t ,  o r d e r  s p e c t r u m  ( F i g .  2b I  and c a n ,  t h u s ,  be e a s i l y  

i n t e r p r e t e d .  Any s i g n i f i c a n t  1 3 c  -"F c o u p l i n g  o n l y  t a k e s  p l a c e  o v e r  f o u r  

b o n d s . l q  T h e r e f o r e ,  t h e  mos t  l i k e l y  c a r b o n  r e s o n a n c e s  t o  a p p e a r  a s  a d o u b l e t  

wou ld  b e  t h o s e  o f  C 3 ,  C 5 ,  C 6  and  C 1 ,  We f i n d  t h i s  i n d e e d  t o  b e  t h e  c a s e  

4 - 
and when a v e r a g e d ,  t h e  s e t s  o f  t h e  r e s o n a n c e s  a t  1 6 1 . 5 ,  139 .7  ppm; 137 .0 .  1 3 5 . 6  

ppm; 1 3 0 . 8 ,  128 .0  ppm; 1 2 9 . 7 ,  125.5  ppm g a v e  t h e  c h e m i c a l  s h i f t s  of  C ( 1 4 5 . 6  3 
ppm),  C 6  ( 1 3 6 . 3  pprn), C 1 ,  ( 129 .4  ppml ,  and  C5  ( 1 2 7 . 6  ppml ,  r e s p e c t i v e l y .  T h e  

a s s i g n m e n t s  w e r e  made b a s e d  o n  s e v e r a l  c r i t e r i a ,  t h e  mos t  i m p o r t a n t  o f  w h i c h  w a s  

t h e  s i z e  o f  13c  - 1 9 ~  c o u p l i n g  c o n s t a n t s .  T h e r e  is  no q u e s t i o n  t h a t  C would  show 
3  

t h e  l a r g e s t  s u c h  c o u p l i n g ,  218  Hz ( a s  compared  t o  J C  F o f  2 3 8 . 3  Hz and J o f  
1  C2F 

2 4 5 . 3  Hz f a r  2 - f l u o r o p y r i d i n e Z 0  and f l u o r o b e n z e n e 2 l ,  r e s p e c t i v e l y ) .  The  t h r e e  



2 

8.0 7 .6  7.2 ppm 

180 160 140 120 100 ppm 

Fig. 2a Proton nmr spectrum of compound L( aromatic region ). 

F i g .  2b Expanded aromatic region of proton-decoupled 13c spectrum o f 4 .  

bond 13c -"F c o u p l i n g  ( J C  F = 42  H z )  a l s o  c o m p a r e s  f a v o u r a b l y  w i t h  t h a t  r e p o r t e d  
5 

f o r  p y r i d i n e s  ( J C g F  = 15 .5  Hz). The  two  s e t s  of  o v e r l a p p i n g  d o u b l e t s  a t  t h e  

h i g h e r  f i e l d  were a s s i g n e d  t o  C 1 ,  a n d  C6. The  q u e s t i o n  of t h e  v a l i d i t y  of  t h e i r  

a s s i g n m e n t  i s  e a s i l y  a n s w e r e d  i f  o n e  c o m p a r e s  t h e  13c -"F c o u p l i n g  c o n s t a n t s  of  

f l u o r o b e n z e n e  ( 1 3 )  w i t h  t h o s e  of 2 - f l u o r o p y r i d i n e  ( 1 4 ) .  



It is  o b v i o u s  t h a t  t ,he magni t .ude  o f  - 1 9 ~  c o u p l i n g  d e c r e a s e s  w i t h  t h e  d i s t a n c e  

1 9  b e t w e e n  t h e  two a toms .  F u r t h e r m o r e ,  t h e  13c  - F  c o u p l i n g  i s  l a r g e r  a c r o s s  t h e  

n i t r o g e n  atom t h a n  a c r o s s  t h e  e q u i v a l e n t  c a r b o n  a tom ( J C g F  > J C q F ) .  T h i s  c h a n g e  

i n  bond o r d e r  caused by a d d i t i o n a l  r i n g  n i t r o g e n s  e x p l a i n s  why t h e  a n a l o g o u s  

c o u p l i n g  c o n s t , a n t s  i n  1 , 2 , 4 - t r i a z i n e s  a r e  l a r X e r  t h a n  t h e  c o r r e s p o n d i n g  c a r b o n  - 
f l u o r i n e  c o u p l i n g  i n  13 a n d  14 .  T h e  c h o i c e  made f o r  t h e  a s s i g n m e n t s  of C 1 ,  and C6 - - 
was  o a s e d  o n  t h e  s i g n a l  i n t e n s i t y  ( r i n g  c a r b o n  a t o m s  a d j a c e n t  t o  h e t e r o a t o m s  have  

c o n s i d e r a b l y  l o n g e r  r e l a x a t i o n  t i m e ) "  and t h e  f a c t  t h a t  C 1 ,  and f l u o r i n e  exist  i n  

t h e  f a m i l i a r  'OW" c o n f i g u r a t , i o n  and C 6  and F  do  not,. Thus ,  J C  s h o u l d  b e  l a r g e r  
1 ' 

t h a n  J C  F .  
6  

J ~ l ' ~  = 28 Hz JCbF = 14 Hz 

" W '  CONFIGURATION NOT A " W "  CONFIGURATION 

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

s i g n a l s  a t  122.5  and 123.2 ppm. They a r e  a l m o s t  i d e n t i c a l  t o  t h e  two p h e n y l  

r e s o n a n c e s  o f  2 ,  w h i c h  a p p e a r  a t  126 and 127 ppm. O t h e r  c h e m i c a l  s h i f t s  f o r  2- - 



were a s s i g n e d  a s :  C 3 ,  C 5 ,  C 6 ,  C 1 ,  and C 1 , ,  a t  146.1 ,  138.0 139.5 ,  132.3 and 133 .5  

PPm, r e s p e c t i v e l y ,  based  on model compounds s u c h  a s  5  (C - 151 ppm, C5 = 1 3 2  ppm, - 3 -  
C 6  = 134 ppm)22. The 13c chemica l  s h i f t s  o f  c o m p o u n d 2  r e p o r t e d  i n  l i t e r a t u r e  a r e  

undoub ted ly  c o r r e c t  s i n c e  t h e  a u t h o r s  have  e s t a b l i s h e d  t h a t  t h e  5-methyl  compound 

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

two r e s o n a n c e s  r emain  the  same a s  i n  5. 22  ..- 
1  The c o m p l e t e  a n a l y s i s  o f  H and 13c s p e c t r a  o f  o t h e r  f l u o r o - 1 , 2 , 4 - t r i a z i n e s  and 

t h e i r  N-oxides  w i l l  b e  t h e  s u b j e c t  of o u r  f o r t h c o m i n g  communicat ion b u t  t h e  13c 

nmr d a t a  of compounds 7 and 8  a r e  i n c l u d e d  h e r e i n  f o r  r e f e r e n c e  p u r p o s e s .  
Y * 

Compound 7 i n  d6-DMSO/d6-acetone: C 3 ,  149.8;  C 5 ,  122.1; C 6 ,  131.5 ppm. C o m p o u n d 8  

i n  d6-DMSO: C 3 ,  149 .5 ;  C 5 ,  1 1  C 6  1 3 0 . 6 ;  C 1 , ,  128.1;  C 2 , ,  C 3 ,  and C4, a t  

125.4  and 122.8  ppm. 

EXPERIMENTAL 

3hc.Um MaLdLLs. Compounds;,~ a n d A  a r e  known and were  p r e p a r e d  by 

p r o c e d u r e s  c i t e d  i n  l i t e r a t u r e . 2 2 v 2 3  13c nmr o f  compound 6  i n  d  -DMSO ( 3 9 . 5  ppm): 
AX 6  

C3, 150 .3 ;  C5, 141 .2 ;  C6, 133 .6 ;  C 1 , ,  130 .2 ;  C 2 , ,  C 3 ,  and C 4 ,  a t  128 .9  and 126.3  

Ppm. 13C c h e m i c a l  s h i f t s  f o r  compound 2  i n  t h e  t e x t  a r e  r e f e r e n c e d  t o  t h e  
A.- 

e x t e r n a l  TMS s t a n d a r d ;  r e f e r e n c e d  t o  t h e  s o l v e n t  (d6-DHSO a t  39.5 ppm); C3, 149 .9 ;  

C 5 ,  140 .9 ;  C 6 ,  142 .4 ;  C 1 , ,  134 .8 ;  C 1 , , ,  135.9;  p h e n y l  c a r b o n  a toms a t .  128 .2  and 

129.2 ppm. 

R e a c t i o n  of 3 & u n o  - 5 . 6  - d b h e  nvl-1.2.4-tc- L a  u&h NiLrsssoim 

T&~fi&~sb_o~._ais .  To 150 m l  o f  d r y  d i o x a n e  ( d i s t i l l e d  s e v e r a l  times f rom sodium) 

was added 1 .0  g ( 3 . 8  mmol) of 3-amino-5,6-diphenyl-1,2,Q-triazine 2-ox ide  ( 2 ) .  - 
The m i x t u r e  was s t i r r e d  u n t i l  a l l  of t h e  s o l i d  d i s s o l v e d  and 1.4 g  (8 .56  mmol) of 

0NBF4 i n  3 0  m l  o f  d i o x a n e  was added o v e r  a p e r i o d  o f  5 min. W i t h i n  m i n u t e s ,  y e l l o w  

powdery s o l i d  p r e c i p i t a t e s  f rom t h e  r ed  s o l u t i o n .  I t  was immedia te ly  c o l l e c t e d  

( i t  r e d i s s o l v e s  i n  3 0  m i n . ) ,  d r i e d  wi th  n i t r o g e n  g a s  and s t o r e d .  The d iazon ium 

s a l t  ( 3 )  w a s  v e r y  s t a b l e  u n d e r  i n e r t  a t m o s p h e r e  and c o u l d  be  k e p t  a t  room ..- 
t e m p e r a t u p e  f o r  s e v e r a l  weeks. Dur ing  that t i m e ,  a  s m a l l  e v o l u t i o n  o f  n i t r o g e n  

o x i d e s  was o b s e r v e d .  However, when 3 was exposed t o  a i r ,  i t  r e a c t e d  v i g o r o u s l y  - 
( i t  e x p l o d e s  and s h o u l d  b e  hand led  w i t h  c a r e ) ;  i t  d e t o n a t e s  on  impac t  o r  uhen 

h e a t e d  above  50°c,  t h u s  p r e v e n t i n g  e l e m e n t a l  a n a l y s i s .  It was decomposed i n  20  m l  

o f  w a t e r  and 20  m l  o f  a c e t i c  a c i d .  E x t r a c t i o n  o f  t h e  a q u e o u s  l a y e r  w i t h  C H 2 C 1 2  
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( 4  x 30 m l ) ,  d r y i n g  t h e  combined o r g a n i c  l a y e r s  a v e r  magnesium s u l f a t e ,  f i l t r a t i o n  

and e v a p o r a t i o n  o f  t h e  s o l v e n t  LL? y.au~2 y i e l d e d  t h e  u n s t a b l e  i rninobenzaldehyde 

1 ( H nmr) which soon p o l y m e r i z e d .  

The s t r u c t u r e  o f  3  was a s s i g n e d  on t h e  b a s i s  o f  i t s  mass s p e c t r u m  ( M +  a t  363  m/e - 
wit.h boron  i s o t o p e s ;  l o s s  o f  2 8  m/e and 16 m/e) and i t s  i n f r a r e d  spec t rum ( v a t  

2260 cm-'1. Compound 3 r e a c t e d  w i t h  sodium c h l o r i d e  ( w h i t e  g a s  t h o u g h t  t o  be HF 
u- 

o r  BF3 was g i v e n  o f f ) .  However, t h e  i n f r a r e d  s p e c t r u m  of  t h e  f i n e  s u s p e n s i o n  o f  

3  i n  c h l o r o f o r m  v e r i f i e d  t h e  p r e s e n c e  of d iazon ium s a l t .  ( F i g u r e  1 shows a t r a c e d  - 
s p e c t r u m ) .  

t h e  v i s c o u s  brown o i l ,  o b t a i n e d  by e v a p o r a t i n g  t h e  d i o x a n e  s o l u t i o n ,  were  

p y r o l y z e d  u n d e r  vacuum ( 7 0  t a r r )  and t h e  t r a n s p a r e n t ,  p a l e  y e l l o w  c r y s t a l s  which 

sub l imed  were  c o l l e c t e d  ( d e c .  1 1 4 ' ~ ) .  The mass s p e c t r u m  (mol .  w t .  267,  l o s s  o f  

1  
16 m/e and 19 m/e) and H ,  13c nmr u n m i s t a k a b l y  i d e n t i f i e d  t h i s  compound a s  

S i m i l a r l y ,  3 was t h e r m a l l y  decomposed i n  d i m e t h y l  s u l f o x i d e  t o  y i e l d l a s  l o n g  - 
y e l l o w  n e e d l e s .  I n  s u c h  a manner ,  t h e  13c nmr sample  o f  4  w a s  p r e p a r e d ;  i . e .  700 - 
mg ( 2  mmol) o f  3 were  h e a t e d  i n  1 .5  m l  o f  d6-DMSO u n t i l  t h e  e f f e r v e s c e n c e  c e a s e d .  - 
The c o o l e d  sample  c o n t a i n s  a p p r o x i m a t e l y  1 . 2  - 1 . 5  H s o l u t i o n  o f 2 .  ( F i g .  2a 

a n d  2 b ) .  

. . 
3-amino-1 5 4 - t r w  u t r o s o n i u m  T q f s a f l u o r o b o r a t e .  

T h i s  p r o c e d u r e  was i d e n t i c a l  t o  t h e  o n e  d e s c r i b e d  above  w i t h  t h e  e x c e p t i o n  t h a t  

t h e  d iazon ium t e t r a f l u o r o b o r a t e  s a l t  was n o t  i s o l a t e d .  I n s t e a d ,  448 mg (4 .0  rnmol) 

o f  3 - a m i n o - 1 , 2 , 4 - t r i a z i n e  2 -ox ide  ( 5 )  were  d i s s o l v e d  i n  120 m l  o f  d r y  d i o x a n e  and - 
t r e a t e d  w i t h  1.4 g o f  ONBFQ. T h e  r e s u l t i n g  red s o l u t i o n  was e v a p o r a t e d  a f t e r  2  h  

and t h e  r e m a i n i n g  t h i c k ,  o r a n g e  o i l  p y r o l y z e d  t o  y i e l d  193.2 mg ( 4 2 % )  of  3 - f luoro -  

1 , 2 , 4 - t r i a z i n e  2 -ox ide  ( 7 )  (mp 2 8 ' ~ ,  d e c . ;  ' H  nmr, two m u l t i p l e t s  a t  6  8 .32 and - 
6 8 . 6 8  ppm i n  CDC13). 

S i m i l a r l y ,  compound 8 was p r e p a r e d  f rom 6  i n  371  y i e l d .  - 
Conve rs i on  ef 7-Amino-1 .2 .4 - t r i az ine  2-Dxide[5) Lo 3-F luoro -1 .2 .4 -  

. . 
trlazlne 2- PY Balz-Schiemann r e a c t i o n .  1 .79 g  ( 1 6  mmol) o f L w a s  

t r e a t e d  w i t h  1.2 g  ( 1 7  mmol) of sodium n i t r i t e  i n  1 . 5  m l .  o f  w a t e r  a s  d e s c r i b e d  

i n  l i t e r a t u r e . '  Upon workup, s t a r t i n g  m a t , e r i a l  was r e c o v e r e d .  D i a z o t i z a t . i o n  o f  5 - 



above O O C  p roduced  a n  i n t r a c t a b l e  w h i t e  s o l i d  which upon f u r t h e r  a n a l y s i s  p roved  

t o  be  a  polymer .  

At temoted Peoxvaeoation a 3 - B r o m o - 1 . 2 . 4 - t r i a r k  &Q&k flu U HE. Compound 

11 ( 5 0  mg, 0 .23  mmol) was d i s s o l v e d  i n  " t ,ech g r a d e M  a c e t o n e .  To t h i s  s o l u t i o n  was 
.- 

added 5 .72 mg of 50% HF ( 0 . 2 3  mmol, 8  P l )  and whole  s t i r r e d  a t  room t e m p e r a t u r e .  

After  24  h  t h e  p a l e  y e l l o w  s o l u t i o n  was e v a p o r a t e d  t o  y i e l d  unchanged 3-bromo- 

1 , 2 , 4 - t r i a z i n e  2 -ox ide  ( 1 1 ) .  S u b s e q u e n t l y ,  even w h e n l !  was t r e a t e d  wi th  e x c e s s  of - 
h y d r o f l u o r i c  a o i d ,  i t  was r e c o v e r e d  a l m o s t  q u a n t i t a t i v e l y  and n o  deoxygena ted  

p r o d u c t s  were o b s e r v e d .  

LLkw$ed Y W  Exch $ P f  11 U Anhvdroug U. 3-Bromo-1 ,2 ,4 - t r i az ine  2- 

o x i d e  (2) ( 1 7 5  mg, 1 . 0  mmol) was r e f l u x e d  i n  d r y  d i o x a n e  w i t h  a n h y d r o u s  p o t a s s i u m  

f l u o r i d e  ( 2 1 6  mg, 2 .3  mmol) f o r  45 min. The r e s u l t , i n g  s o l u t i o n  w a s  c o o l e d  and 

e v a p o r a t e d  t o  d r y n e s s  t o  y i e l d  t h e  s t a r t i n g  m a t e r i a l .  S o l v a t i o n  o f  t h e  c a t i o n  

wit,h s m a l l  amounts  o f  crown e t h e r  d i d  n o t  change  t h e  outcome of t h e  r e a c t i o n .  

W r !  nf 5 yL% _NaW$HE. I n  a t y p i c a l  e x p e r i m e n t ,  112 mg ( 1 . 0  mrnol) o f z u a s  

d i s s o l v e d  i n  1.5 m l  o f  40% HF. T h i s  r e a c t i o n  m i x t u r e  was c o o l e d  t o  O'C and t o  i t  

added d r o p w i s e  a  s o l u t i o n  of 1 0 0  mg ( 1 . 5  mmol) o f  sodium n i t r i t e  i n  1 .0  m l  of 

w a t e r .  A f t e r  t h e  a d d i t i o n  was comple ted  ( 1 5  m i n ) ,  t h e  r e a c t i o n  m i x t u r e  was s l o w l y  

b r o u g h t  room t e m p e r a t u r e ,  k e p t  t h e r e  f o r  a n  a d d i t i o n a l  20  min, and e x t r a c t e d  

w i t h  50:50 a c e t o n i t r i l e / C H 2 C 1 2  (3 x 1 0  ml ) .  The combined o r g a n i c  l a y e r s  were  

d r i e d  o v e r  a n h y d r o u s  sodium s u l f a t e ,  f i l t e r e d ,  and s o l v e n t  evapora t , ed  t o  g i v e  

34.7 mg ( 3 1 % )  of 3-amino-5,6-dihydro-1,2,4-t~iazine-6-one ( 1 2 )  a s  a  w h i t e  s o l i d  - 
(mp 1 8 2 - 1 8 4 O ~ ,  l i t .  1 8 4 ' ~  2 4 ;  H5,6 8 . 6 8  ppm i n  d6-DMSO). 
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