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Abstract 

A new electronic theory of  per icycl ic  chemistry and aromat ic i t y, in l ine wi th  

the Robinson/Ingold e lectron ic theory, is proposed. I t  is referred to as the 

Cplex- isoelectronic  theory. Th is represents the f i rs t  successfu l theory that  

is not based on quantum mechanics. There are three assumpt ions in th is  

theory (1) ADEP, (2) SDEP and (3) SDSE. The ADEP assumpt ion refers to 

isoelectron pairs mov ing in an ant iper ip lanar mode in re lat ion to the plane 

of the molecule. SDEP re lates to isoelectron pairs moving in  a 

synper ip lanar mode and SDSE refers to s ing le isoelectrons mov ing in  a  

synper ip lanar mode. These assumpt ions are deduced f rom nucleoph i l ic,  

radica l addit ion, SN2 and SN2 ′ react ions and the anomer ic ef fect.  

Appl icat ion of the ADEP concept to per icycl ic react ions is supported by 

Complex ity  theory and backed up by d irect empir ica l  ev idence f rom 1,3-

dipolar cycloadd it ion react ions invo lv ing n it ronates and by i ts abi l i ty  to  



predict the exper imenta l data.  The heavy atom ef fect provides 

exper imenta l evidence for the SDSE mode in per icycl ic  react ions. The 

HOMO Die ls–Alder  is cons istent with the SDEP concept. Evidence for the 

assumpt ions in aromat ic compounds is found in the observat ion of  a  

diamagnet ic r ing current  in  the presence of an app l ied f ie ld  and in the 

appl icab i l i t y of  the Biot–Savart law. The Cplex- isoe lectronic theory makes 

di f ferent predict ions f rom the present quantum chemica l methods in some 

cases, namely the existence of suprafacia l concerted thermal [2+2], 

[4+4], [6+2] and [6+6] cyc loaddit ions, suprafacia l concerted 

photochemical [4+2] and [6+4]  cycloadd it ions, stepwise [2+2+2]  

cycloadd it ions of ethyne,  diamagnet ic r ing currents for some cyc l ic  

systems with 4nπ e lectrons.  The ava i lable  empir ica l evidence is  consistent 

with these predict ions. This f inding is consistent with Sant i l l i 's  hadron ic  

chemistry which proposes that the present quantum chemical  theor ies  

require the addit ion of a smal l  correct ion factor for molecules with two or  

more e lectrons. 
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Abbrev iat ions: ADEP, ant iper ip lanar  dynamics of isoelectron pa irs; AFS, 

acceptor at the f ina l fac ia l se lect iv i ty s i te; ASIED, acceptor s i te of  in i t ia l  

e lectron dynamics; DFS, donor at the f ina l fac ia l se lect iv i ty s i te; DSIED, 

donor s i te of  in i t ia l  e lectron dynamics; FSED, f ina l fac ia l se lect iv i t y  of  

e lectron density;  RCEDGD, rate of cont inuous e lectron dynamics greater  



than delocal isat ion; SEADEF, subst i tuent e lectronic ass istance in the 

direct ion of the e lectron f low; SDSE, synper ip lanar dynamics of s ingle  

isoelectrons; SDEP, synper ip lanar dynamics of isoe lectron pairs  
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