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2 ,4 ,6 -Tr ipheny l -4H- th i apy ran  has cons iderably  higher  acidity than its oxygen analog (the pK a values  a r e  
e s t ima ted  to be 19.5 and 37, r e s pec t i ve l y ) [1 ] .  In the opinion of Schmidt, Burker t ,  and Prewo [1], the subs tan-  
t ial  d i f ference  in the acidi t ies  of these  compounds is due to the re la t ive ly  high stabi l i ty  of the thiabenzene anion, 
which p r e s u m a b l y  has a s i x - e l ec t ron  r, s y s t e m  s i m i l a r  to the th iapyryl ium cation but in which the two additional 
e lec t rons  occupy the vacan t  3d o rb i t a l  of the sulfur  a tom.  

To ve r i fy  the adequacy of the p roposed  model  we calcula ted the e lec t ronic  s t ruc tu re  of the thiabenzene 
anion by the s tandard  CNDO/2 (complete neglect  of d i f ferent ia l  overlap)  method. This method gives a s o m e -  
what  too high e lec t ron  densi ty on the vacant  d orb i ta l s  [2] but, neve r the l e s s ,  makes  it poss ib le  to obtain the 
upper  l imi t  of the i r  population. 

Only a third of the total  cha rge  is concent ra ted  on the he t e roa tom in the thiabenzene anion. The popula-  
tion of the vacan t  AO of the sulfur  a tom in the anion indicates that its s ta te  is c lose  to the S2pxPyP 2 valence  
s ta te .  The migra t ion  of a por t ion  of the charge  to the he te roa tom is due ent i re ly  to the accep to r  p r o p e r t i e s  of 
its vacant  3d v o rb i ta l s .  Judging f r o m  the magnitude of the bond o r d e r s ,  the degree  of local izat ion of the double 
bonds in the s y s t e m  under cons idera t ion  is higher  than in the th iapyryl ium cation. In t e r m s  of the theory of 
va lence  s chemes  this r e s u l t  can be in te rp re ted  as an i nc rea se  in the re la t ive  weight of dienic resonance  s t r u c -  
t u r e s  in the anion. Thus a r e sonance  s t ruc tu re  with th ree  local ized double bonds and two unshared  pa i r s  of 
e lec t rons  on the sul fur  atom, one of which occupies  the d orbi ta l ,  cannot s e r v e  as a model of the thiabenzene 
anion. 

The population of all  of the 3d AO of sul fur  const i tu tes  only 0.683 of the e levated  es t imated  value.  Where-  
as the total population of these  o rb i t a l s  exceeds  the cor responding  value for  the th iapyryl ium cation by only 
20%, the e lec t ron  density on the 3d v AO of sulfur  is a lmos t  doubled in the anion (0.354 and 0.201, respec t ive ly) .  
Moreover ,  the in te rac t ion  of the l a t t e r  with the 7r s y s t e m  of ring ca rbon  a toms is due ent i re ly  to the effect ive 
cha rge  on the he te roa tom.  

The r e su l t s  of the ca lcula t ions  provide  evidence that the thiabenzene anion has a s ix -e l ec t ron  ~r s y s t e m  
f o r m e d  by the 2p~ r AO of the ca rbon  a toms  and the 3d v AO of the sulfur  atom; however,  p ~ -  d v conjugation does 
not lead to a s ignif icant  d e c r e a s e  in the energy  of the he teror ing .  According to Dewar  [3], this so r t  of 7r s y s -  
tem undergoes  c leavage at  the he te roa tom and does not ensure  a romat i c  s tabi l izat ion of the molecule .  The 
thiabenzene anion, l ike its oxygen analog, the re fo re  could not be isola ted f r o m  the reac t ion  mixture .  Thus the 
p r e s e n c e  of d o rb i t a l s  in the va lence  shell  of sulfur  does not explain the inc reased  acidity of the th iapyran ring 
as c o m p a r e d  with the p y r a n  r ing.  It is apparent ly  due to the re la t ive ly  sma l l  change in the energy  of the sul-  
fur -conta in ing  r ing when a pro ton  is detached. 
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