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PHOTOISOMERISATION OF t r a n s - 4 b , l  O b , l l  ,l2-TETRAHYDROBENZO[c]- 

PHENANTHRIDIN-6(5H)-ONE TO THE c is- ISOMER - 

Kobe Women's College of  Pharmacy 

Motoyamakita, Higashinada, Kobe, Japan 

I r r a d i a t i o n  of some B/C-trans-benzo[clphenanthri- 

dones s u b s t i t u t e d  wi th  an  electron-withdrawing group 

such a s  e s t e r  and n i t r i l e  caused i somer i sa t ion  t o  

a f f o r d  t h e  corresponding &-lactams. 

N-~enzoylenamines" have been shown t o  undergo pho tocyc l i sa t ion  

t o  a f f o r d  t h e  t rans- lac tams s t e r e o s p e c i f i c a l l y  according t o  an  

e l e c t r o c y c l i c  mechanism. During t h e  work on t h e  pho tocyc l i sa t ion  

of enamides having a s u b s t i t u e n t  on t h e  benzene ring?) we found 

examples i n  which t h e  --lactam was isomerised t o  t h e  c d - l a c t a m  

dur ing t h e  course  of  i r r a d i a t i o n  when an electron-withdrawing 

group such a s  e s t e r  and n i t r i l e  was p r e s e n t  a t  t h e  para p o s i t i o n .  

Seven hours '  i r r a d i a t i o n  of a methanolic s o l u t i o n  of  t h e  enamide 

( l a )  wi th  a low pressure  mercury lamp a f fo rded  t h e  --lactam 



(2a) homogeneously. However, a prolonged i r r a d i a t i o n  (20 h r )  of 

( l a )  af forded t h e  c 2 - l a c t a m  (3a) as a s o l e  product i n  20 % y i e l d .  

The s t r u c t u r e s  of t h e s e  products were e s t a b l i s h e d  mainly from t h e i r  

n.m.r. s p e c t r a ;  t h e  t rans- lactam (2a) exh ib i t ed  peaks at84.80 

(d ,  J=12Hz) f o r  C4b-H, while t h e  c 2 - l a c t a m  (3a) a t  4.85 (d,  J= 

4.5Hz) f o r  t h e  same proton.  

Fur the r ,  t h e  trans-lactam (2a)  was isomerised t o  t h e  &s-lactam 

(3a) q u a n t i t a t i v e l y  when i r r a d i a t e d  i n  methanol. However, t h i s  

i somer i sa t ion  was n o t  observed when an a p r o t i c  so lven t  such a s  

benzene, e t h e r  o r  dioxane was employed. 

Pho tocyc l i sa t ion  o f  t h e  enamide ( l b )  having a n i t r i l e  group a t  

t h e  para p o s i t i o n  afforded t h e  same r e s u l t ,  while t h e  p-methoxy- 

s u b s t i t u t e d  enamide ( L C )  a f forded only  t h e  trans-lactam ( 2 c ) ,  

which was not  isomerised even upon a prolonged i r r a d i a t i o n  bu t  

decomposed. Eight  hours '  i r r a d i a t i o n  of t h e  enamide ( I d )  a f fo rded  

t h e  t rans- lactam (2d) homogeneously, while a prolonged i r r a d i a t i o n  - 
(10 days)  of (2d) brought about i somer i sa t ion  t o  a f f o r d  t h e  a- 
lactam (3d) i n  10  % y i e l d .  On t h e  o t h e r  hand, i r r a d i a t i o n  of t h e  

enamide ( 4 )  which c a r r i e s  a n  e s t e r  group a t  t h e  meta p o s i t i o n ,  

gave t h e  homogeneous t rans- lactam ( 5 )  which decomposed upon a 

prolonged i r r a d i a t i o n .  

Furthermore, i r r a d i a t i o n  of t h e  enamide ( l a )  i n  deuterium 

methoxide s o l u t i o n  was found t o  a f f o r d  a mixture  of two isomeric 

lactams (2a and 3 a ) ,  of  which t h e  trans-lactam (2a) contained no 

deuterium while t h e  c is-product  (3a) was incorporated wi th  one - 
deuterium atom almost q u a n t i t a t i v e l y ,  which was introduced exclu- 

s i v e l y  a t  C4b-position. 
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These r e s u l t s  g i v e  no t  on ly  a f u r t h e r  suppor t  t o  an  e l e c t r o -  

c y c l i c  mechanism f o r  enamide pho tocyc l i sa t ion  t o  a f f o r d  trans- 
lactam, b u t  a l s o  an  u s e f u l  s y n t h e t i c  means f o r  t h e  p repara t ion  

of t h e  epimeric lac tams.  The mechanism of  i somer i sa t ion  i s  now 

under i n v e s t i g a t i o n .  

REFERENCES 

1 a )  I. Ninomiya, T. Naito,and T. Mori, J. Chem. Soc. Perkin I, 

1973, 505 

b) I. Ninomiya, T. Naito,  T.  Kiguchi,and T.  Mori, u, 1973, 

1696. 

c )  I. Ninomiya, T.  Nai to ,  and T.  Kiguchi,-, 1973, 2257. 

2 I. Ninomiya, T.  Kiguchi, and T. Nai to ,  J. Chem. Soc. Chem. 

Corn., 1974, 81. - 
Received, 13th December, 1975 


