
Tetrahedron Lettera No. 44, pp 4511 - 4512, 1972. Qergamon Press. Frinted in Great Eritain. 

ELECTROOEGANIC CHMISTEY XVI 

THE INTBAMOLECULAR NOl&X?DING INTERACTION BETWEE3J TWO 

UNSATURATED SYSTEMS IN THE ANODIC ELECTRON TEANSFBR PROCESS 

Tatsuya Shono, Akihiko Ikeda and Shari Eakozakl 

Department of Synthetlo Chemletry, Faoulty of ~lneerlng, 

Kyoto University, Kyato, Japan 

(Peceivnd in Japan 21 September 1972; received in UK for publication 26 September 1972) 

Generally, an lntramoleoular nonbondlng interaotlon between two unsaturated 

systems has been observed in the hitherto known charge transfer prooess, such as 

the formation of a oharge transfer oomplex from [2,2]paraayolophane and tetra- 

cyanoethylene'. However, the oontrlbution of the similar nonbondlng lnteraatlon 

to the generatlon of a oatlon radical by the anodla eleotron transfer from non- 

conjugated dlene or related spetems Is not scrutinized as yet. 

In the present study, the polarographlc half-wave oxidation potentlaTe (El/o) 

of 2-substituted norbornadlene (l), 2-substituted bloyclo[2,2,2]ootadlene-2,5 (2) 

and some 4-substltuted[2,2]paraayolophane (3) were measured to alarlfy the parti- 

cipation of the nonbondlng lnteraotlon. Values of El/2 of these compounds (1,2 

and 3) are shown In Table I. Fig.1 exhibits the plot of El/2 vs.bm and strongly 

I 
Table I. El/2 of' 1,2 and 3. 

EI/~~) 
X 

Substituent V. vs. 808. la,o,d,e 

(xj 1 2 3 

arH 1.54 1.82 1.47 
b a COzMe 1.61 

& X 
2a,o,d,e 

c t c02lxt 1.85 2.11 X 

d : COMe 1.85 2.07 1.57 
e : CN 1.99 2.22 1.65 
f : NO2 1.72 @ 0 3%b,d,e,f 

a) Studied with a three-eleotrode polarograph using a rotating platinum 

electrode In aoetonltrlle containing O.lM lithium perchlorate. 
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C02HJt t t Fig.2 The relationship between El/z of 
COMe C# NO2 3 and the oharge transfer energy 

Plot of El/2 of l(0 ), (ECT) observed in the CT-oomplex 

2 (0) and 3 (0) vs.Um. formation from 3 and TCNE. 

exlstenoe of the nonbondlng lnteraotlon in the anodlo electron trans- . 

oompound 1,2 or 3, where the eleotron Is removed from the unsaturated 

system not substituted with the electron withdrowing group, 

Aooording to the Traylor's notion2, the oharge transfer process may he OlaS- 

siried into two categories, namely vertloal and nonvertloal processes. As shown 

in Flg.2, the remarkably good linear relationship between El/2 and ECT of $would 

convlnolngly demonstrate that the anodlo electron transfer from (2,2]parao~olo- 

phane Is a vertical prooess. On the other hand, the lonlzatlon potentials of a 

series of the l-substituted 2-phenyloyolopropane (4) have been reported2 to be 

independent to the substltuent, whereas oonslderable dependence on the substltuent 

was previously found In El/2 of 43, 

eleotron transfer from 4. Thus, it 

the anodio eleotron transfer from a 

vertloal prooess, whereas that from 

Implying the nonvertloal nature of the anodlo 

oould be suggested at the present stage that 

rigid system suoh as [2,2]paraoyclophane is a 

a oertaln non-rigid system Is nonvertical. 
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