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E.s.r. Study of Non-alternant Radical Ions 
By F. GERSON and J. HEINZER 

(Organic Chemistry Laboratory, Swiss Federal Institute of Technology, Zurich) 

As a consequence of the well-known pairing 
properties of the orbitals,l Huckel and SCF-MO 
theories predict that the radical anion and the 
radical cation derived from the same alternant 
hydrocarbon should have identical spin popula- 
tions2 and therefore should give rise to similar e.s.r. 
spectra. This prediction has been abundantly 
confirmed.3 Since the pairing properties break 
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down in a non-alternant system, the radical anion 
and the radical cation produced from such a 
hydrocarbon should have different spin popula- 
tions and should result in dissimilar e.s.r. spectra. 

We have now examined the spectra of the radical 
ions of two non-alternant hydrocarbons, acepleiady- 
lene4*5 (AP) and acenaphth [ 1,2-a] a~enaphthylene~ 

Large differences have been found between the 
spectra of the corresponding ions AP-, AP+ and 
AN-, AN+, and are reasonably accounted for by 
simple MO theory. This is shown by comparison 
of the total widths of the spectra with the sums 
z c &  or cc& of the squares of Huckel coefficients 
for the lowest antibonding and the highest bonding 
orbitals of A P  and AN respectively (p refers only to 
proton-bearing centres). 

Analysis of the hyperfine structures yields five 
coupling constants for the five pairs of equivalent 
protons in AP- or APf and three coupling constants 
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for the three sets of four equivalent protons in 
AN- or AN+. These constants (uw in gauss) are 
listed below, together with the corresponding 

squares GI ,  or c;,. 
suggested by theory. 

The assignment made is that 

Radical Width &2 Radical Width 
anion (gauss) w cation (gauss) Y v  
AP- 20-49 0.674 AP+ 32-04 0.756 
AN- 29.44 0.784 AN+ 12.00 0.268 

Radical ions of acefileiadylene ( A P )  

P C2 aw aw(AP-)  4 s  aw(AP+) 
1,4 0-027 0.80 0-116 4.53 

0-000 Or 0.205 0-143 5-88 1 2.76 
5,lO 
2,3 0.087 
7,g 0.087 Or 2.44 
6,9 0.136 4-04 0.007 0-78 

Radical ions of acenuphth[l,2-a]acenafihthylene ( A N )  

P c2 as a,(AN-)  C 2  bw % ( A N + )  
1,6, 7,12 0-093 3.30 0-030 1.00 
3,4, 9,lO O. lOO}  Or 3-35 0.036 1.76 
2,5, 8,11 0.003 0.71 0.001 0.24 
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