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REINVESTIGATION OF A  RECENT 1.3.4-BENZOTRIAZEPINE SYNTHESIS, 

FORMATION OF 1,3,4-OXADIAZOLES 

E n d r e  ~ i h a n ~ i ~ ,  M e l i n d a  GB1 and  P B t e r  Dvar tsBk  

I n s t i t u t e  f o r  D r u g  Research ,  B u d a p e s t ,  P.0.B.82, H-1325 Hungary  

A b s t r a c t  - I t  was shown b y  s p e c t r o s o p i c  and s y n t h e t i c  methods  t h a t  t h e  

r e a c t i o n  o f  a n t h r a n i l i c  a c l d  h y d r a z i d e s  w i t h  1.1'-carbonylbisimidazole 

( C O / I ~ / ~ )  a f f o r d e d ,  i n  c o n t r a s t  w i t h  e a r l i e r  l i t e r a t u r e  d a t a ,  no 

1 , 3 , 4 - b e n z o t r i a z e p i n e s  o r  q u i n a z o l i n e s  bu t  1 , 3 , 4 - o x a d i a z o l e  

d e r i v a t i v e s .  

2  
L s n g i s  and charesr l ,  l a t e r  Hromatka e t  a 1  .. f u r t h e r  B a i l e y 3  r e p o r t e d  methods 

f o r  t h e  p r e p a r a t i o n  o f  t h e  3.4-dihydro-1H-1,3,4-benzotriazepine-2.5-diones 1. 
P e e t  and  s u n d e r 4  r e e x a m i n e d  t h e s e  s y n t h e t i c  r o u t e s  and  p r o v e d ,  t h a t  L a n g i s  

1 

and ~ a i l e y ' s ~  compounds were q u i n a z o l i n e - 2 , 4 - d i o n e s  2 i n s t e a d  o f  J. The 

synthesis s t a r t i n g  w l t h  a n t h r a n i l i c  a c i d  N , N ' - d i m e t h y l h y d r a z i d e s  and  phosgene 

d e s c r i b e d  b y  ~ r o m a t k s ~  was s u c c e s s f u l  o n l y  f o r  the d e s i r e d  b e n z o t r i a z e p i n e s  2. 
b y  a n a l o g y  t o  t h e  known method f o r  t h e  p r e p a r a t i o n  o f  t h i s  r l n g  sys tem5.  Namely 

~n t h i s  case  t h e  N - s u b s t i t u t i o n  o f  t h e  h y d r a z i d e  m o i e t y  h i n d e r e d  t h e  f o r m a t i o n  

o f  t h e  s ix-membered r i n g ,  w h l c h  was g e n e r a l l y  t h e r m o d y n a m i c a l l y  f a v o r e d  o v e r  

t h e  seven-membered t r i a z e p i n e  r i n g .  
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Sxnce 1 9 7 5 ,  o n l y  a few a u t h o r s  have  published new r e s u l t s  i n  t h i s  f i e l d b r 7 .  The 

l a s t  one was a  s i m p l e  s y n t h e s i s  f rom a n t h r a n i l i c  a c i d  h y d r a z i d e s z  and  CO/Im/2 

r e p o r t e d  b y  O a v i d s o n e  t o  a f f o r d  1 , 3 , 4 - b e n z o t r i a z e p ~ n e s  4. 



We reproduced h ~ s  method ( R ~ - H )  and e s t a b l i s h e d  t h a t  t h e  s t r u c t u r e  o f  t he  p r o -  

8  duc t  (9 was n o t  2 a s  was c l a i m e d  . 

THF 

Though e l e m e n t a r y  ana l yses  and mass s p e c t r a  d i d  n o t  e x c l u d e  t he  b e n z o t r i a z e p i n e  

o r  q u l n a z o l l n e  s t r u c t u r e s ,  t he  I R  spec t rum c o n t a ~ n e d  no amide bands ,  b u t  a  v e r y  

s t r o n g  a b s o r p t i o n  band a t  1780 cm-l .  The m i s s i n g  CO-NH band sugges t s  t h a t  t h e  

hyd raz ide  c a r b o n y l  may have t aken  p a r t  i n  t h e  r e a c t i o n .  D i m e t h y l a t i o n  o f  

d i d n ' t  g i v e  t he  k n ~ w n z . ~ ' ~  b u t  a  n o v e l  compound2 ,  wh i ch  a l s o  has no  CO-NH 

bands i n  t h e  IR spec t rum.  I n  t h e  'H NMR spec t rum an N-CH3 and an NH-CH3 g roup  

were identified, s o  we a s s i g n e d  t h e  s t r u c t u r e  of a 1 .3 .4 -oxad iazo l - 5 -one  8 t o  

t h i s  p r o d u c t .  H e n c e 2  must be t h e  c o r r e s p o n d i n g  non -me thy l s ted  o x a d i a z o l e .  When 

N , N - d u n e t h y l a n t h r a n ~ l i c  a c i d  h y d r a z i d e  2 and CO/Im/2 were r e a c t e d  a n a l o g o u s l y ,  

t h e  same t y p e  o f  r e a c t i o n  was obse rved  and was i s o l a t e d .  T h l s  was m e t h y l a t e d  

t o  g i v e  2. The c l o s e  s ~ r n i l a r i t y  o f  t h e  I R  s p e c t r a  o f  €.,2,% and 1110 have a l s o  
N 

p o i n t e d  t o  t h e  s i m i l a r  s t r u c t u r e s .  

co/1m/2 CH 1 w:l:H 
P N-N-H -3- 
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9 - 10 - 11 - 
I n  l l g h t  o f  t he  above r e s u l t s .  ~n t h e  r e a c t i o n  o f 2  w i t h  CO/Im/Z, we do suppose 

an  m t e r m e d l a t e  3 r a t h e r  t h a n  1 2  w h i c h  had e a r l i e r  been suggested8.  The - 
rearrangement o f  2 ( e r r o n e o u s l y  p roposed8 t o  be t h e  b e n z o t r i a z e p i n e  2) t o  

q u i n a z o l i n e  15  observed by Dav ldsan may be e x p l a i n e d  t o  p roceed  v i a  14. - - 
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C-NH-NH 2  

S y n t h e s e s  o f  1 . 3 . 4 - o x a d l a z o l e s  f r o m  a c i d  h y d r a z i d e s  a r e  known1', i n  w h i c h  t h e  

one c a r b o n  f r a g m e n t  was f r o m  o r t h o e s t e r s ,  i m i d o e s t e r s ,  p h o s g e n e ,  t h l o p h o s g e n e .  

i s o c y a n ~ d e  d i c h l o r i d e s  e t c . ,  b u t  1.1'-carbonylbisimidazole h a s  n o t  been a p p l i e d  

f o r  this p u r p o s e  b e f o r e .  
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