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Abstract  - On t rea tment  wi th  Fe2(CO) N-arylsulfonyl- 
9  

1H-1,2-diazepines 1 y i e l d ,  i n  add i t i on  t o  i r o n  t r i c a r -  

bony1 complexes 2, i someric  py r ro l e  d e r i v a t i v e s  2.  
Vinyln i t renes  6, s t a b i l i z e d  by i r o n  t r i c a r b o n y l  moie- 

t i e s ,  a r e  pos tu l a t ed  a s  t h e  most l i k e l y  r eac t i on  

in te rmedia tes .  

Since our f i r s t  r e p c r t  of t h e  s y n t h e s i s  of 1-ethoxycarbonyl-18- 
1 1,2-diazepine i r o n  t r i c a r b o n y l  complex 3 , a l l  s t u d i e s  p e r t a i -  

n ing  t o  t h e  r e a c t i o n  oE 1H-1,2-diazepines la-d and i r o n  carbonyls  

have l e d  t o  [dienel-Fe(C0) complexes 2a-d a s  t h e  only i s o l a t e d  
3  

products2.  That coordinat ion occurs  between t h e  butadiene moiety 

of d iazep ines  and t h e  i r o n  t r i c a r b o n y l  res idue  h a s  been shown by 
3 X-ray c rys ta l lography  . 



We have c a r e f u l l y  r e i n v e s t i g a t e d  t h e  s y n t h e s i s  of t y p e  2 comple- 

x e s  and have found a  novel  t y p e  of rearrangement of d iazep ines  1. 
Besides t h e  expected complexes 2d-g, which a r e  formed i n  low 

y i e l d s  only ,  p y r r o l e  d e r i v a t i v e s  3d-g a r e  ob ta ined  a s  t h e  main 

r e a c t i o n  products  when d iazep ines  a r e  t r e a t e d  wi th  Fe2(CO) 
9 

( Table 1 ) .  

Table 1 - I r o n - t r i c a r b o n y l  complexes 2d-g and p y r r o l e  d e r i v a t i v e s  

3d-g ob ta ine6  by t r ea tment  of d iazep ines  id-g  wi th  Fe2(C0) 9 

I Diazepines 1 Diazepine P y r r o l e  

' complexes 2 d e r i v a t i v e s  3 

l e  - 2e - 18% - 3e 56% 
I f  - 2f - 9% 2s 7 3% 

2s 2s 10% & 75% - 
In our  opinion two p o s s i b l e  mechan i s t i c  pathways can be p o s t u l a t e d  

i n  o r d e r  t o  account f o r  t h e , m e t a l  carbonyl  induced r i n g  con t rac -  

t i o n  of 1 ,2-diazepines  t o  t h e  i somer ic  p y r r o l e  d e r i v a t i v e s  3. 

Route A 

1 
Fe2(CO)g 

Route B Fe2(CO19 
- I 
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I n  r o u t e  A we sugges t  format ion of t h e  n i t r o g e n  b r idged  complex 

(diazepine)-FeZ(CO) 4 i n  which t h e  N-N bond h a s  been c leaved,  6 - 
fo l lowed by l o s s  of Fe(C0) t o  y i e l d  t h e  coord ina ted  n i t r e n e  6. 3 
Such a  N-N bond c leavage,  wi th  format ion of a  complex analogous 

t o  - 4, h a s  been observed upon t r e a t m e n t  of 3,5,7-tr iphenyl-4H- 

1 ,2 -d iazep ine  wi th  Fe2(C0) 4. The N-N bond of 4,4 '-dimethylbenzo- 9 
phenone a z i n e  h a s  a l s o  been r e p o r t e d  t o  be c leaved by Fe(C0) 

5 5  
l e a d i n g  t o  a  b r idged  d i i r o n  hexacarbonyl d e r i v a t i v e  . 
I n  r o u t e  B t h e  f i r s t  s t e p  would g i v e  t h e  complex 5 i n  which t h e  

d i a z e p i n e  is bonded t o  i r o n  v i a  0 l o n e  p a i r  dona t ion  from one 

n i t r o g e n  atom 6 .  Such c o o r d i n a t i o n  would l e a d  t o  weakening and 

t h e n c e  t o  c l eavage  of t h e  N-N bond, g i v i n g  n i t r e n e  6.  Ring c l o s u r e  

of t h i s '  l a s t  compound fo l lowed by [1,5]-hydrogen s h i f t  would t h e n  
7 y i e l d  t h e  f i n a l  p y r r o l e  3 . 

These l a s t  s t e p s  a r e  q u i t e  s i m i l a r  t o  t h o s e  which have heen pro- 

posed t o  account  f o r  t h e  r e a c t i o n s  of 2H-azi r ines  wi th  me ta l  

ca rbony l s  '. A s  a  m a t t e r  of f a c t  a or  n c o o r d i n a t i o n  of t h e  a z i -  

r i n e  r i n g  wi th  a  me ta l  ( Fe, Mo, C r  ) enhances t h e  p r o p e n s i t y  of 

t h e  C-N bond toward c leavage.  I n  some c a s e s  a  coord ina ted  v i n y l -  

n i t r e n e  is proposed a s  an i n t e r m e d i a t e  l e a d i n g  t o  t h e  r e a c t i o n  

p roduc t s  '. V i n y l n i t r e n e  10, which is coord ina ted  t o  i r o n  o r  t o  

molybdenum, h e s  been r e c e n t l y  p o s t u l a t e d  by one of u s  t o  account  

f o r  t h e  rearrangement p r o c e s s e s  of a a i r i n e  4 ( Scheme 2 ) .  

Although t h e  m e c h a n i s t i c  pathways d e p i c t e d  i n  Scheme 1 seem 

reasonab le ,  it i s  n o t  y e t  c l e a r  why i r o n  c o o r d i n a t i o n  occurs  a t  

n i t r o g e n  o r  w i t h  t h e  d i e n e  moiety,  bu t  never  a t  both  s i t e s  

s imul t aneous ly ,  even i f  a  l a r g e  excess  of FeZ(CO) i s  used.  We 
9 

a r e  c u r r e n t l y  i n v e s t i g a t i n g  t h e  r e a c t i v i t y  of o t h e r  N-N bonds 

toward me ta l  ca rbony l s .  
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