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A quantum-chemical model of a chemical criterion of aromaticlty has been 
Prevlousely proposed /l/ on the basis of which a numerical Index defining sus- 
ceptibility of a given pi-electron compound to addition reaction was establl- 
shed-This Index designated by the symbol EK,deflnes the amount of pi-electron 
energy (calculated by applying the EIMO-method /2/j that the molecule loses as 
a result of an addition reaction at the posltlollsr and s,l.e.when in those po- 
sltlons a change of hybridization state from sp 2 to sp3 occurs.The greater the 
value of the KK-lndex,l.e. the greater loss of energy,the more difficult 1s lt 
for the system to undergo an addition reactlon,and we postulate - the more aro- 
matic It Is.% the other hand,it 1s a well known fact that substitution reao- 
tlons are rather typical for aromatic systems,whereas addition reactions are 
more likely to occur In less aromatic systems and In oleflnes /3/.E.G. benzene, 
pyrldlne and thlophene,recognised as typical aromatic compounds under ordinary 
condltlons,do not undergo a Dlels-Alder reaction /4/. 

On the basis of the EIC-Index values,one may attempt to classify pi-electron 
compounds.The diagram on Fig.1 presents KE-values on the ordinate and the num- 
ber of pi-electrons of a given system on the abscissa. 

It can be seen that the annulenes become differentiated according to the 
Riickel rule 4n+2 /4/: the molecules satisfying this rule occupy higher posl- 
tlons on the upper curve (annulene-2, -6, -10, etc.),whereas those not satls- 
fylng the rule,l.e. the anti-&ckel ones,take the positions on the lower cur- 
ve (annulene-4,-8,-12, etc.).Both curves are rather formal In character as In 
annulene molecules,except benzene,tenslon and sterlc actlons,whlch are not 
considered In the MO-method,play a significant role. 

Polgenes are another group of molecules forming a regularity on Flg.1. 
Beneath this group,among cyclic pi-electron compounds there are only quinoid 
systems and compounds as cyclopentadienlde cation or cycloheptatrlenide anion, 
which are antiaromatlc accordind to Breslow /6/ and Dewar /7/. 

The compounds of fulvene group with KE values near to 3 take an inter- 
mediate position between the aromatic and nonaromatlc compounds. 

Above the limit KK=3 there are the compounds which are considered to be 
aromatlc,e.g. the bensoid hydrocarbons and their heterocycllc analogues as 
well as the compounds such as thiophene,pyrole au? +'uran.In this group there 
are also lons,the derlvatl.ves of cyclic polyenes satisfying the Riickel rule. 
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A more extensive elaboration of the problems mentioned above will be the 
subject of subsequent publications /8/. 

I 

An _ Annulcne 

b 

Fig. 1 

Acknowledgements:The axthor is deeply indebted to Prof.W.Kemula for his frlen- 
dly supervision in course of this work. 
REFEBRKES 
/l/ J.Krussewskl,T.M.Krygowskf,Tetrahedron Letters,!qai, in the press, 
/2/ LStreitwleser Jr. ,Molecular Orbital Theory,J.Bil.ey,1961, 
/3/ G.M.Badger,Aromatic Character and Aromaticity,Cambridge Enlv.Press,1969, 
/4/ A.lasserman,DFels-Alder heactions,klsevier,l965, 
/5/ E.HUckel,Z.Phvsik,~~,628,(1~31), 
/6/ h.Breslow,Chem.El?la.Datq,1_~~~,90, 
/7/ A.L.H.Chung,M.J.S.Dewar,J.Chem.Ijhvg.,$2,,756,(1965), 
/8/ T.M.Xrygowskl,ln preparation to publish In Bull.Acad.Polon.Scl.,Ser.sci. 

chim. and in Theoret.Chim.Acta (Berl.). 


