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Chemistry of Benzologs of 4-Thiopyrone 
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The s i x  compounds s t u d i e d  conta ined  one ,  two or t h r e e  benzene r i n g s  
t o  each o t h e r  o r  t o  t h e  thiopyrone r ing .  Of t h e  s ix ,  t h r e e  have not 

been previous ly  repor ted .  The M.0.-L.C.A.O. method w i t h  t h e  Huckel approxi-  
mation has  been used t o  c a l c u l a t e  t h e  T - e l e c t r o n i c  energy l e v e l s ,  bond o r d e r s ,  
e l e c t r o n  d e n s i t i e s ,  l o c a l i z a t i o n  e n e r g i e s  and super-delocalizabilities. The 
c a l c u l a t i o n s  were made both assuming and n e g l e c t i n g  p a r t i c i p a t i o n  of t h e  
d - o r b i t a l  of t h e  s u l f u r .  Reasonably good s t r a i g h t  l i n e  r e l a t i o n s h i p s  were 
found between t h e  c a l c u l a t e d  and exper imenta l  N+V1 t r a n s i t i o n  e n e r g i e s  
( s p e c t r a  determined i n  cyc lohexane) .  

The c a l c u l a t e d  bond orders and charge  d e n s i t i e s  i n d i c a t e d  t h a t  t h e r e  
i s  a c o n s i d e r a b l e  degree of d e l o c a l i z a t i o n  i n  t h e  th iopyrone  r i n g ,  and s t r o n g  
conjugat ion  between s u l f u r  and oxygen, wi th  a greater s e p a r a t i o n  of charge 
t h a n  i n  t h e  oxygen analogs.  The carbonyl  v i b r a t i o n s  are found a t  unusual ly  
l o w  f r e q u e n c i e s  (1615-.1640 c m - l )  , again  showing s t r o n g  conjugat ion .  The 
carbonyl  f requency of 5,6-benzothiochromone is e x c e p t i o n a l l y  low at 1615 
cm-', sugges t ing  t h e  p o s s i b i l i t y  of  C - H a  hydrogen bonding w i t h  t h e  6 '  
p o s i t i o n ;  t h e  proton i n  t h i s  p o s i t i o n  has  a d i s t i n c t i v e  and v e r y  high chemical  
s h i f t  i n  t h e  n.m.r. spectrum, a t  10.1 p.p.m (TMS = 0).  

The l o w  bond o r d e r  of t h e  C=O bond s u g g e s t s  t h a t  the oxygen could be 
cons idered  as  an i n t e g r a l  p a r t  of t h e  T - e l e c t r o n i c  system. It t h e r e f o r e  
seems p e r m i s s i b l e  t o  regard  t h e  polarographic  half--wave p o t e n t i a l  i n  a p r o t i c  
c o n d i t i o n s  as a measure of t h e  energy requi red  t o  put  one e l e c t r o n  i n  t h e  
lowest  vacant  T o r b i t a l .  Accordingly,  measured h a l f  wave p o t e n t i a l s  
(dimethylformamide) were p l o t t e d  a g a i n s t  c a l c u l a t e d  LV o r b i t a l  e n e r g i e s ,  
and s a t i s f a c t o r y  c o r r e l a t i o n  was found. 

t A comparison of t h e  p y r o l y s i s  of dibenzothiophene and thioxanthen-9- 
one a t  600Oand 800' showed t h e  former compound t o  be  much more s t a b l e  thermal ly ;  
whereas t h e  s u l f u r  i n  t h e  th iophene  d e r i v a t i v e  w a s  most ly  r e t a i n e d  i n  t h e  
carbonaceous c h a r , i n  t h e  p y r o l y s i s  of t h e  thioxanthenone it w a s  most ly  r e l e a s e d  
as s u l f u r  d ioxide .  


