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A SOLID STATE PHOTO-DIELS-ALDER REACTION 

SIEGFRIED MOHR 
I n s t i t u t  f u r  Organische Chemie, U n i v e r s i t a t  K i e l ,  
Olshausenstr. 40-60, D-2300 K i e l  

A b s t r a c t  On i r r a d i a t i o n  i n  t h e  s o l i d  s t a t e ,  t h e  
oxazolone (Z)-1 y i e l d s  t h e  4+2-photodimer 2. - - 

On i r r a d i a t i o n ,  s u b s t i t u t e d  4-cyclohexylidene-5(4H)- 
oxazolones y i e l d  t h r e e  d i f f e r e n t  non-symmetric s o l i d  s t a t e  

dimers. These dimers a r e  formed by complex, un ique d imer i -  

z a t i o n  r e a c t i o n s  between g l i d e  p l a n e  r e l a t e d  monomers . 
I n  c o n t i n u a t i o n  o f  t h i s  work, we examined t h e  s o l i d  

s t a t e  r e a c t i v i t y  o f  t h 0 4- b u t  en y l i d  e ne-5 ( 4H )-oxaz 01 ones 

(E)-A and (Z)-i. - The (E)-isomer proved t o  be pho tos tab le ;  

t h i s  behaviour  i s  r a t i o n a l i z e d  by i t s  pack ing  geometry. 
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102 S. MOHR 

The p l a n a r  ( E ) - l  c r y s t a l l i z e s  i n  a l a y e r e d  s t r u c t u r e  

( a  = 7.707, b = 7.884, c = 10.551 8,  
B = 98.10, a =  116.15 , P I ,  Z = 2, R = 0.048) w i th  

unfavourable geometr ic  r e l a t i o n s  f o r  a s o l i d  s t a t e  

reac t i on .  

- 
a = 100.41, 

0 -  

Ph 

I n  con t ras t ,  ( Z ) - 1  y i e l d s  a photodimer 2 ( a  = 9.286, 

b = 14.831, c = 16.388 8,  13 = 99.31 , PZ,,/n, Z = 4, 

R = 0.047), i s o l a t e d  i n  30 $ y i e l d .  D u r i n g  t h e  course of 

t h i s  remarkable 4+2-photodirnerization, one s-trans-diene 

u n i t  has t o  i somer i ze  t o  t h e  s-c is-conformat ion i n  t h e  

s o l i d  s ta te.  Un fo r tuna te l y ,  t h e  pack ing  t y p e  o f  t h e  monomer 

(Z) -L  i s  s t i l l  unknown due t o  t w i n n i n g  problems. A t e n t a t i v e  

d i m e r i z a t i o n  mechanism a g a i n  suggests s h o r t  c o n t a c t s  

between g l i d e  p l a n e  r e l a t e d  molecules. 

- - 
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The p r e p a r a t i o n  and s o l i d  s t a t e  p h o t o r e a c t i v i t y  o f  

f u r t h e r  s u b s t i t u t e d  oxazolones o f  t y p e  (E/Z)- l  i s  i n  

progress. 
- 
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