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Ix necExr years the radical ions of methyl substi tuted naphthalenes have been the

subject  o f  a  number  o f  ESR stud ies. r '5  The ESR spect ra  o f  both an ion and monomer

cation have been observedsb for only one of these compounds, the 1,4,5,8-tetramethyl

derivative. In the present communication, we rePort an ESR study of the two corre-

sponding radical ions obtained from the t i t le compound ( l) .  An interesting structural

f iature of f  i r  the complete methyl substi tut ion of one r ing, whereas the other is

left unsubstituted.
The radical anion le has been prepared by alkali metal reduction of the Parent

compoundo in 1,2-dimethoxyethane. Sodium and potassium as reducing agents

yielded identical ESR spectra which exhibited no significant temperature dependence

in the range between -90o and +30".
Attempts to produce the radical  cat ion 1e by dissolv ing the parent comPound in

concentraied sulphuric acid resulted in a weak and unresolved ESR signal. Oxidation

of 1 by AlCl3 in methylene chlor ide,*  however,  led to a mult i l ine spectrum, which

could be studied over a wide temperature range (-80" to *30"). No ESR sPectrum

attributable to a dimer radical cations'7 was observed under these conditions.

The ESR spectra of le and 10 (Fig. 1) have been simulated with the aid of the

coupling constants l isted in Table l. The assignment of these values to individual ring

and- meihyl protons is based on the well-established fact that in the radical ions of

naphthalene and its alkyl derivatives, the r-spin populations al the 1,4,5,8- are larger

than at  the 2,3,6,7-carbon atoms. For the r ing protons in le,  th is assignment was

confirmed by an ESR study of the radical anion deuteratedo in the 5-position. Un-

fortunately, an analogous confirmation could not be realized for 1e, because of the

rapid dedeuteration catalysed by AlCl3 in methylene chloride solution.

The proton coupling constants for le are comparable to the corresPonding values

for the radical anions of 1,4- and2,3- dimethylnaphthalenest (2 and 3, respectively),

which are also given in Table l. Since no radical cations have been obtained lrom

' (Jse of AlCl, for the preparation of radical cations in methvlene chloride has some advantages
over the standard methodi trith SbCl, as oxidizing agent. These advantages will be discussed else'

where.
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Frc. l .  ESR-spectra of the radical ions of 1,2,3,4-tetramethvlnaphthalene ( l) .

Above: anion 19; solvent: 1,2-dimethoxvethane; counter- ion: Na 3 ; temP. :
- 8Oo. Below: cation 1 e; solvent :  methylene chloride; temP. ' .  -L20' '  Onlv

slightly more than half of each spectrum has been reproduced. The central lines
are marked bY arrows.

TnsLp l. PnoroN couplrNc coNsrANTs (rx cnuss) FoR THE RADICAL IoNs oF I,2.3,4-rrrnAMETHYL'

NApFTTHALExT (1), AND THE ANtoNs or 1,4- lxo 2,3-oIuETYLNAPHTHALENES (2 ,lNo 3, RrseEcTlvrlv)
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2and 3,  a s imi larcomParison cannot be made in the case of  lo.  I t  is  noteworthl .
that  the data for  l 'e point  to a considerable shi f t  of  

1-spin populat ion into t t .  , . t t  i rsubstituted ring, whereas no such appreciable shift is indicated for to. cr."rry, 
-i i .

large increase in the spectral range of 1o (80.7 Gauss) over that o[ le (4g.5 iourrl
is  pr imari lv due to the high value of  1,4-methyl  proton coupl ing constant for  l@ as
compared with le.

Use of the hvperconjugative HMo model with the parameters pur forward bl,
Moss et al '3 for the radical anions of other methyl substituted naphthalenes leads
to a reasonable agreement between theory and experiment for lo. when the same
model is appl ied 

1o 
1o, a comparable agreement is only achieved i f  the proport ional i t '

factors relating the calculated rr-spin populations ro the obseru.a pioton coupling
constants are significantly increased.
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