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The a p p l i c a t i o n  o f  K l o p m a n ' s  " p o l y e l e c t r o n i c  
p e r t u r b a t i o n "  m e t h o d  ( J. Am. Chem. S o c . .  90 ,  2 2 2  ( 1 9 6 8 ) )  
t o  t h e  o r e d i c a t i o n  o f  o r i e n t a t i o n  o f  e l e c t r o o h i l i c  ~~ ~ ~ ~~ ~ - - - -  ~, 
s u b s t i t u t i o n  o n  a r o m a t i c  ComDounds c o n s i d e r s  t h e i r b i t a l  
e n e r g y  d i f f e r e n c e  b e t w e e n  t h e  e l e c t r o p h i l e  a n d  t h e  
o c c u p i e d  p i  e l e c t r o n  o r b i t a l s  o f  t h e  a r o m a t i c  s y s t e m .  
When t h i s  d i f f e r e n c e  i s  l a r g e  ( t h e  e l e c t r o p h i l e  i s  

h a r d "  a c c o r d i n g  t o  P e a r s o n ' s  HSAB t h e o r y  ) t h e  r e a c t i o n  
i s  c h a r g e - c o n t r o l l e d "  a n d  o r i e n t a t i o n  d e p e n d s  u p o n  t h e  
t o t a l  p i  e l e c t r o n  c h a r g e  d e n s i t y .  I f  t h e  d i f f e r e n c e  i s  
S m a l l  ( a  " s o f t "  e l e c t r o p h i l e  ) ,  t h e  e l e c f r o n  d e n s i t y  o f  
t h e  HOMO i s  d o m i n a n t  a n d  t h e  r e a c t i o n  i s  f r o n t i e r -  
c o n t r o l l e d " .  The  n e c e s s a r y  o r b i t a l  e n e r g i e s  a n d  c o e f f i c -  
i e n t s  o f  t h e  wave f u n c t i o n s  w e r e  o b t a i n e d  b y  t h e  I N 0 0  
m e t h o d  f o r  a  s e r i e s  o f  p y r i d i n e s ,  t h e i r  N - o x i d e s  a n d  
t h e  c o r r e s p o n d i n g  c o n j u g a t e  a c i d s .  The  f u n c t i o n  

n  
1 2  ( c i j  ) '  / ( E i  - E E  ) f o r  p o s i t i o n  i wa; 

i = l  
c a l c u l a t e d  o v e r  t h e  n  o c c u p i e d  p i  o r b i t a l s  f o r  t h e  v a l u e s  
o f  EE r a n g i n g  f r o m  1- to  8 e . v . ;  c o r r e s p o n d i n g  t o  a  r a n g e  
f r o m  s o f t  t o  h a r d  f o r  t h e  HSAB b e h a v i o r  o f  t h e  e l e c t r o p h i l e .  
T h e  r e s u l t s  a r e  i n  g o n d  a g r e e m e n t  w i t h  t h e  known s u b s t i t u t i o n  
p a t t e r n  o f  t h e s e  compounds .  

FUSED RING 3-(3-PYRI0YL)SYDNONES 

Steven J. Hodson, Kenneth T u r n b u l l  and Geoffrey Waldo 

Chemistry Department, Wr igh t  S t a t e  U n i v e r s i t y ,  Dayton, Ohio 45435 

3-(3-Pyeidylisydnone, the first 3-heteroaryl sydnone (J.M.Tien and 
1.M.Hunsberger. J.Am.Chem.Soc.,~.6604(1955) ) ,  is photochromic in the 
solid state; turning from colourless to blue on exposure to direst sun- 
light. Storage overnight in the dark or brief heating regenerate the 
colourless form. The structural requirements for this property have 
not been elucidated. One suggestion is that coplanarity, in the crystal, 
between the a q 1  and sydnone rings is a requirement for pyridyl rydnone 
photoc~omism. 

The present study was initiated to exmine the validity, if any, of 
this praise 2 the synthesis of fused ring 3-(3-pyridyllsydnones. 
mutes to such compounds, along with model studies conducted on their 
3-phenyl analogues, will be presented. 
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The broad speccrum and profound biological activities o f d - ( N ) -  
heterocyclic carboxaldehyde thiosemicarbazones have led medicinal 
chemists to search for more potent agents of this class. Many members 
of a new series of ~ ~ - m o n a  and N~,N~-disubstituted 2-acetylpyridine 




