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Abstract- Thermolysis of a methanolic solution of 4-pyridylazides (1) at 

200 OC for 8-12 mi" was found to gixe unstable but isolahle 5-methoxy-GH- 

1,4-diazepines (4) and (L), along with 32-45s yield of 5,6-dihydro-6-me- - 
thoxy-7H-tetrazolo[l,5-d][1,4]diazepines (6). 

Little is known about the chemistry of 1.4-diazepinesl except for their hydrogen- 

ated derivatives, and, in particular, nothing is known about less substituted and 

fully conjugated GH-1,4-diazepines. A photochemical preparation of 5-methoxy-6H- 

1,4-diazepines from pyridylazides announced very recently by Sawanishi, et a Z .  
2 

prompted us to report our own results on the thermolysis of 4-pyridylazides (A) 
to provide less substituted and fully conjugated 6H-1,4-diazepines (4) and (2) in 
moderate yield. 

Heating a methanolic solution (42 mmol/ZO ml) of (2) at 200 OC for 8 min3 as de- 
scribed earlier by us for azidoacetophenane4 and medium pressure liquid chromato- 

graphy of the reaction mixture on alumina (pre-treated with ethyl acetate) with 

n-hexane-ethyl acetate (4:l) gave unstable and oily 5-methoxy-GH-1,4-diazepine 

(%)5a6 and 4-methoxypyridine (10%). The structure of (4a) was consistent with - 
its 'H n.m.r.6 and other spectral data. Further elution with ethyl acetate af- 

forded 5,6-dihydro-6-methoxy-7H-tetrazolo[l,5-d][1,4]dizepi (,@) (mp 144- 

145 0~)5s6 whose structure was established by an X-ray crystallographic analysis 

(Fig. 1). 
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Thermolysis of a methanolic solution (45 mmol/ZO ml) of the azide (z) at 200 OC 



Fig. 1. Molecular structure of (E). 

for 9 min3 gave a 2:1 chromatographically inseparable mixture of the diazepines 

(2) and (2) in 74% yield8, whereas that of a solution (40 mmol/20 ml) of (x) 
at 200 OC for 12 min3 yielded a 2:l chromatographically separable mixture of the 

diazepines (4c15 and ( 5 ~ ) ~  in 40% yield8'', together with the tetrazolodiazepine 
'V CV 

8 10 ( 6 ~ ) ~  (mp 127-128 OC) (32% : 14% ) and 4 - m e t h o x y - 3 - m e t h y l p y r i d i n e  (15%). The 'H ,-., 

n.m.r. spectra (60 MHz, CDC13) of the diazepines (s) and (z) were distinguishable 

from each other; the Me signal was seen as a doublet (J 6 Hz) at 6 1.66 for (42) 

and as 3 singlet at 6 2.06 for (z), whereas the 6-H signal was observed as a 

one-proton multiplet at 6 1.75-2.11 for (4c) and as a two-proton doublet -(J 5 Ha) - 
at 6 2.91 for (%). 
However, from the thermolysate of a more concentrated solution of the azide [(lb) - 
(280 mmol/40 ml) or (g) (194 mmol/40 ml)] were obtained only the diazepine (4) - 
[(4b15 (20%~; 1 6 % ~ ~ )  or (k)5 (23%'; 15%1°)1 and the tetrazolodiazepine (6) - 2 

5 8 [(E) (mp 160-162 Oc) (38%'; 33%1°) or (,k) (45% ; l ~ ~ ~ ~ ) ] .  The structures of (6b) - 
and (%) were deduced from their 'H n.m.r. spectra (60 MHz, CDC13) which had 

amongst others 5-H and 5-Hb at 6 4.04 (lH, d, J 13 Hz) and 5,05 (lH, dd, J 13 and 

4 Hz) for ( )  and at 6 4.14 ( I  d, d 14 Hz) and 5.30 (1H. dd, J 14 and 5 Hz) for 

( 6 c ) ,  and also 3 single olefinic proton at 6 5.30 (lH, d, J 1 Hz) far (2) and at - 
6 6.20-6.60 (lH, m) for (E). 
The diazepines are unstable even at room temperature, as shown by their short 

half-life times ) 7 h; (4h), 49 h; (4c), 15 h; (5c), 12 h] determined by means - - - 
of their 'H n.m.r. spectrometry. 



HETEROCYCLES. Vol 23, No 2, 1985 

H 
1.3-H s h i f t  

'4) 

R i n g  expans ion  o f  t h e  n i t r e n e  g e n e r a t e d  f r o r  t h e  a z i d e  (A) c o u l d  proceed  i n  LiVO 

d i r e c t i o n s  t o  g i v e  l i l - 1 . 4 - d i a z e p i n c s  ( 2 )  - and (A), which l e a d  t o  (4) and (5) a f t e r  

no"-thermal 1 , 3 - h y d r o g e n  s h i f t .  

P r e s e n c e  o f  a t e t r a z o l e  r i n g  f u s e d  t o  a d i a z e p i n e  r i n g  i n  t h e  m o l c c u l e  of ( and 

d e t e c t i o n  o f  ~ m e t h o x y p y r i d i n e  among t h e  r e a c t i o n  m i x t u r e  s u g g e s t  t h a t  t h e  1 , 3 - d i  

p o l a r  c y c l o a d d i t i o n  of  t h e  a z i d e  t o  a n  C=N band o f  e i t h e r  (2) o r  (2) and loss of 

4-methoxypyr id ine  h a v e  o c c u r r e d  a t  some s t a g e  of a s e q u e n c e  of t h e  r e a c t i o n s .  We 

are  now s t u d y i n g  t h e  m e c h a n i s t i c  a s p e c t  o f  t h e  f o r m a t i o n  of (&I i n  d e t a i l .  

We t h a n k  D r s .  T .  Kumagai (Tohoku U n i v e r s i t y )  and N .  Kato (Kyushu U n i v e r s i t y )  f o r  

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