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CYCLOOCTATETRAENE, BUTALENE, AND OCTALENE 
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79968, U. S.A.  

Several coordination complexes of cyclobutadiene (r) have been prepared 
(e.g., cyclobutadiene iron tricarbonyl [l]) and cyclooctatetraene (G) is a 
well-known compound (for a potentially planar form of cyclooctatetraene, 
see [ 2 ] ) .  Although butalene [3] (m) has not been synthesized so far, 
octalene (IJ) has been obtained by Vogel and co-workers [4,5]. Recently we 
have carried out a theoretical study of the physical and chemical properties 
of butalene (m) and octalene (E), and of the various annelated butalenes 
and octalenes [ 6 , 7 ]  using the HMO and SCF-MO (PPP) quantum-chemical methods 
as well as the structure-resonance theory and graph theoretical methods. 
Numerous theoretical data are available in the literature on cyclobutadiene (r) and cyclooctatetraene (IJ). 
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The present contribution will be devoted to a similar study of a group of 
sulfur analogs of the hydrocarbons L - 3  formally derived by substituting a 
sulfur atom for a CH=CH group in these hydrocarbons. Among other compounds, 
the group includes thiirene (I), thiepin (E), and the sulfur analogs of 
butalene (x, x) and octalene (IX-XX). 
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X I V  - X I  I X I 1 1  - a m m  S / s -  

XVI XVI I - XV - 

xx - XIX - XVIII 

Resonance energ ies ,  i o n i z a t i o n  and reduct ion  p o t e n t i a l s ,  and exc i ted  state 
energ ies  from HMO (Hess and Schaad) and SCF-MO (PPP) c a l c u l a t i o n s ,  s t ruc-  
ture-resonance theory (Herndon), graph theory (conjugated c i r c u i t s  - Randic), 
and t h e  r e fe rence  polynomial method (Aihara) w i l l  be compared. The da ta  
obtained f o r  t h e  he te rocycles  w i l l  be compared wi th  those  f o r  t h e  parent  
hydrocarbons and t h e  ca l cu la t ed  q u a n t i t i e s  w i l l  be  used t o  p red ic t  t h e i r  
a romat ic i ty ,  s t a b i l i t y ,  and o the r  phys ica l  and chemical proper t ies .  
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