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CRYSTAL STRUCTURE OF THE PHOTOCYCLOADDUCT OF 1-[4'-BROMOPHENYLI- 

2-PHENYL-3-ETHOXYCARBONYL-A'-PYRROLINE-~,~-DONE WITH STYRENE' 

Tabehjr? . . - - . - - S.a?o - - - and Y o ~ h j z u k e  T~!!~* . - - . . - . . . . - - 
Showa College of Phamaceutical Sciences, Setaaaya-ku, Tokyo- 

154, Japan 
* 

Ha.ago Oqura and Kjmjg Fuyu?ata - - - - . . - - -. - . . - . . . . - 
School of Phamaceutical Sciences, Kitasato Universitv, Minato- 

ku, Tokyo-108, Japan 

Yolshj 1ji.ak.a 
. - - . . - - - - - 

Faculty of Pharmaceutical Sciences, University of Tokyo, Bunkyo- 

ku, Tokyo-103, Japan 

The structure of the cycloadduct of 1-[4 -bromophenyl]- 

2-phenyl-3-ethoxycarbonyl-~'-~~rroline-4,5-dione with 

styrene was determined by X-ray analysis using a heavy 

atom method. 

In preceding paper we showed that 2 - p h e n y l - 3 - e t h o x y c a r b o n y l -  

2 A-pyrroline-4.5-dione reacts with the olefins carrying electron 
2 rich substituents to give [2+2] cycloadducts . For determination 

of regio- and stereochemistry of the products, w e  chose the cyclo- 

adduct of 1-[41-bromophenyl1-2-phenyl-3-ethoxycarbonyl-~2-pyrro- 



l i n e - 4 , 5 - d i o n e  w i t h  s t y r e n e  and u n d e r t o o k  i t s  X-ray a n a l y s i s .  

The d e s i r e d  c y c l o a d d u c t  was o b t a i n e d  i n  a b o u t  20% y i e l d  by i r r a -  

d i a t i o n  o f  t h e  two r e a c t a n t s  w i t h  300W h i g h  p r e s s u r e  m e r c u r y  lamp 

i n  d i o x a n e - e t h e r  ( 1 : l )  f o r  60 min and fo rmed  s i n g l e  c r y s t a l s  by 

c r y s t a l l i z a t i o n  f rom m e t h a n o l .  

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

o b t a i n e d  by means o f  t h e  l e a s t - s q u a r e s  method.  The c r y s t a l  d a t a  

were  c o l l e c t e d  on a  Rigaku Denki Computer  c o n t r o l l e d  f o u r - c i r c l e  

d i f f r a c t o m e t e r ,  u s i n g  C u k r a d i a t i o n .  A l l  t h e  i n t e n s i t i e s  were  

o b t a i n e d  f rom a  c r y s t a l  w i t h  d i m e n t i o n  0 . 2 5 ~  0 .20X 0 . 2 0  m m .  

R e f l e c t i o n s  w i t h  2 8  v a l u e s  up t o  140'  o f  ( h k l ) ,  ( h k i ) ,  (ski), 

and ( h k i )  were m e a s u r e d  by w - 2 8  s c a n n i n g  t e c h n i q u e  a t  a  s c a n  

r a t e  o f  2  p e r  m i n u t e .  The s c a n  r a n g e  f o r  e a c h  r e f l e c t i o n  was 

c a l c u l a t e d  by t h e  f o r m u l a  w = 1 . 1 0  + 0 . 5  t a n e  and t h e  b a c k g r o u n d s  

were  measured  a t  b o t h  e n d s  o f  t h e  s c a n  r a n g e  f o r  1 0 . 0  s e c o n d s .  

The  i n s t e n s i t y  d a t a  were  c o r r e c t e d  f o r  t h e  background  c o u n t  and 

f o r  t h e  u s u a l  L o r e n t z  and p o l a r i z a t i o n  e f f e c t s .  A t o t a l  o f  1982 

i n d e p e n d e n t  n o n - z e r o  r e f l e c t i o n s  were  measured  v i s u a l l y .  

The c r y s t a l  b e l o n g s  t o  t h e  t r i c l i n i c  s y s t e m ,  w i t h  t w o  f o r m u l a  

u n i t s  i n  a  c e l l  w i t h  d i m e n s i o n s  o f ;  a - 1 1 . 3 8 4 ,  b=11 .851 ,  c -9 .321  A ,  

d - 1 0 9 . 4 9 ,  @ = 9 1 . 9 1 ,  r - 1 0 3 . 0 6  . The s p a c e  g r o u p  i s  p  i. The s t r u c -  

t u r e  h a s  been d e t e r m i n e d  by t h e  P a t t e r s o n  s y n t h e s i s ,  a  s e r i e s  o f  

t h e  F o u r i e r  s y n t h e s i s  and t h e  l e a s t - s q u a r e s  me thods .  The f i n a l  R 

v a l u e  i s  0 . 0 8 5  f o r  1929  o b s e r v e d  r e f l e c t i o n s .  

From t h e  d e t e r m i n e d  s t r u c t u r e  o f  t h e  c y c l o a d d u c t  we c a n  n o t  
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elucidate the stereochemical course of this reaction whether it 

would proceed in 2at2s manner with gaining maximum overlapping 

o f  two reactants or in ZS+2s manner by steric repulsion between 

phenyl group and dioxopyrroline ring. We however prefer the former 

process since the reaction seems to be governed by donor-acceptor 

interaction 2.3 

C-axis projected 
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