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A b s t r a c t  ------ Succinimide d e r i v a t i v e s  (2)  with  amido group i n  

t h e i r  s i d e  cha ins  were i r r a d i a t e d  i n  a c e t o n i t r i l e  t o  g i v e  b i -  

and t r i c y c l i c  py r ro lo  fl, 2-a1 pyrazines  (3) . 

The pho to reac t ions  of c y c l i c  imides have been e x t e n s i v e l y  s tud ied  g i v i n g  r ise  t o  a  

v a r i e t y  of new he te rocyc les .2  As t o  syn thes iz ing  va r ious  m u l t i c y c l i c  fused hetero-  

c y c l e s  wi th  two n i t r o g e n  atoms, w e  have a l r e a d y  r e p o r t e d  t h e  p h o t o l y s i s  o f  N-sub- 

4 s t i t u t e d  phthal imides  such a s  N-(a-methylani l ino3 and w-amino )a lky lph tha l imides .  

Furthermore,  e f f i c i e n c i e s  of these  r e a c t i o n s  were h i g h l y  improved by incorpora t ing  

an a c y l  group on t h e  n i t rogen  atom i n  t h e i r  N-alkyl s i d e  cha ins  (A). Ib AS an ex- 

t ens ion  of t h e  a p p l i c a t i o n  o f  t h e s e  r e a c t i o n s  t o  t h e  a l i c y c l i c  imide system, we 

now wish t o  r e p o r t  an  easy  s y n t h e s i s  of  b i -  and t r i c y c l i c  a l i p h a t i c  systems con- 

t a i n i n g  two n i t rogen  atoms. 

S u b s t r a t e s  Z and 4 were prepared from succinimidoacetyl  c h l o r i d e  and t h e  co r re -  

sponding amines, and succinimide and t h e  corresponding a-amidoalkyl a c e t a t e ,  

r e s p e c t i v e l y .  Their  p h o t o l y s i s  was performed wi th  a  60 o r  120 W low-pressure 

mercury lamp i n  a c e t o n i t r i l e  (10-24 m ~ )  i n  an atmosphere of n i t r o g e n  and t h e  

products  were p u r i f i e d  by s i l i c a  g e l  column chromatography. The r e s u l t s  a r e  

summarized i n  Table  1. 

The p h o t o l y s i s  of 2 which l a c k s  y- and 6-hydrogens r e l a t i v e  t o  t h e  imide carbonyl  
2  

gave b i -  and t r i c y c l i c  pyrazine  d e r i v a t i v e s  2 i n  moderate y i e l d s .  I n  a l l  c a s e s  a 

new carbon-carbon bond was formed between t h e  imide carbonyl  and t h e  carbon 



ad jacen t  t o  n i t rogen  i n  t h e  s i d e  cha in  by i n i t i a l  €-hydrogen a b s t r a c t i o n .  These 

s t r u c t u r e s  were ass igned on t h e  b a s i s  of t h e  e lementa l  a n a l y s i s  and s p e c t r a l  d a t a .  

I n  t h e  I R  s p e c t r a  of 3a-e t h e  bands i n  t h e  r eg ions  3200-3500 and 1625-1700 cm-l 

i n d i c a t e d  t h e  presence of t h e  c y c l o l  and lactam moie t i e s ,  r e s p e c t i v e l y .  I n  t h e  

'Ii-NMR s p e c t r a  o f  s, t h e  methylene s i g n a l  on t h e  pyrazine  r i n g  showed two 

double ts  a t  3.46-3.72 and 3.97-4.95 ppm, which e x h i b i t  t h e  l a r g e  coupl ing c o n s t a n t  

(J=l8-19 9z) due t o  t h e  geminal methylene protons.  I n  t h e  1 3 c - ~ M R  s p e c t r a  of -, 
double ts  i n  t h e  off - resonance decoupled s p e c t r a  appeared a t  62.8-65.8 ppm, suggest-  

i n g  t h e  presence of a t e r t i a r y  carbon due t o  a new carbon-carbon bond formation.  

I n  t h e  c a s e  of 2b-d two d ias t e reo i somers  (3-i and G) were i s o l a t e d ,  though t h e i r  

s tereochemis t ry  i s  s t i l l  unknown. 

Upon t h e  i r r a d i a t i o n  of which a l s o  l a c k s  y-hydrogen, d i p y r r o l o [ l , 2 - c :  2 ' , l S - e l -  

imidazol ine  2 was obta ined i n  a moderate y i e l d ,  a product  of 6-hydrogen 

abs t r ac t ion . '  I n  t h e  IR spectrum of  2 t h e  bands a t  3280, 1690, and 1660 cm-' 

i n d i c a t e d  t h e  presence of  t h e  c y c l o l  and lactam moieties, r e s p e c t i v e l y .  The photo- 

l y s i s  of 4b-e having y-hydrogens r e l a t i v e  t o  t h e  imide carbonyl gave mainly keto  

lactam 6 by a r i n g  expansion r e a c t i o n .  
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- 

I n t e r e s t i n g l y ,  such y-hydrogen a b s t r a c t i o n  was no t  observed wi th  t h e  phthal imide  

d e r i v a t i v e s  (1). Ib I n  c o n t r a s t  wi th  t h e  photoreact ions  of t h e  aromat ic  imides 

(phthal imides l  1 which a r e  bel ieved t o  proceed mainly by an  e l e c t r o n  t r a n s f e r  

mechanism, 1b-4 i t  i s  worth not ing t h a t  t h e  r e a c t i o n s  of t h e i r  a l i p h a t i c  counter-  

p a r t s  (succinimides)  4 a r e  i n i t i a t e d  predominantly by t y p i c a l  y-hydrogen abs t r ac -  

t i o n ,  being p a r a l l e l  t o  t h e  behavior of t h e  common carhonyl .6  Although f u r t h e r  

work is requ i red  f o r  t h e  determinat ion of s tereochemis t ry  of t h e  photoproducts,  

t h i s  method provides  a simple r o u t e  t o  the  t r i c y c l i c  n i t rogen  he te rocyc les ,  which 

w i l l  s e rve  a s  a convenient  source  of s y n t h e t i c  in t e rmed ia te s  f o r  such a l i c y c l i c  

amine systems. 
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T a b l e  1 P h o t o p r o d u c t s  f rom 2 a n d  4. 

S u b s t r a t e  mp "C 

2a - 95 .5  - 98 

2b - 1 4 1  - 142  

2c*  120  - 122.5 - 

2d* 8 8 . 5  - 9 1  - 

2e* 185 .5 -186 .5  

4a** 138.5-140 - 
4b - 100  - 1 0 1 . 5  

4 c  - 87 - 87 .5  

4d* o i l  - 

4 e  - b ~ ~ . ~  165  

Time ( h )  

3a  - 
3b- i  - 
3b-i i  - 
3 c - i  

3"-ii - 
3d- i  - 
3d-i i  - 
3 e  - 
5  - 
6b  - 
6 c  - 

s u c c i n i m i d e  

6d - 
s u c c i n i m i d e  

6 e  - 

* A 120  W l o w - p r e s s u r e  m e r c u r y  lamp was u s e d .  

* *  i n  m e t h a n o l  

or Ping 

a 1 -(CH*)s- 
b 2 -(CH2)3- 
c 2 CH, CH, 
d  3 CH, CH, 
e 3 CH, OC,H, 
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