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IN RECENT years the radical ions of methyl substituted naphthalenes have been the
subject of a number of ESR studies.!'s The ESR spectra of both anion and monomer
cation have been observed®® 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 title compound (1). An interesting structural
feature of 1 is the complete methyl substitution of one ring, whereas the other is
left unsubstituted.

The radical anion 19 has been prepared by alkali metal reduction of the parent
compound® in 1,2-dimethoxyethane. Sodium and potassium as reducing agents
yielded identical ESR spectra which exhibited no significant temperature dependence
in the range between —90° and +30°.

Attempts to produce the radical cation 1® by dissolving the parent compound in
concentrated sulphuric acid resulted in a weak and unresolved ESR signal. Oxidation
of 1 by AICI; in methylene chloride,* however, led to a multiline spectrum, which
could be studied over a wide temperature range (—80° to --30°). No ESR spectrum
attributable to a dimer radical cation®7 was observed under these conditions.

The ESR spectra of 1° and 1? (Fig. 1) have been simulated with the aid of the
coupling constants listed in Table 1. The assignment of these values to individual ring
and methyl protons is based on the well-established fact that in the radical ions of
naphthalene and its alkyl derivatives, the =-spin populations at the 1,4,5,8- are larger
than at the 2,3,6,7-carbon atoms. For the ring protons in 1°, this assignment was
confirmed by an ESR study of the radical anion deuterated® in the 5-position. Un-
fortunately, an analogous confirmation could not be realized for 19, because of the
rapid dedeuteration catalysed by AICI, in methylene chloride solution.

The proton coupling constants for 12 are comparable to the corresponding values
for the radical anions of 1,4- and 2,3- dimethylnaphthalenes® (2 and 3, respectively),
which are also given in Table I. Since no radical cations have been obtained from

* Use of AICI, for the preparation of radical cations in methylene chloride has some advantages
over the standard method” with SbCl; as oxidizing agent. These advantages will be discussed else-
where.

114 361



362 Short communication
3y(1.4-CH,)
Lo
ap(2.3-CHy),
Anion 2n(ee)

au(e.7) l ;
l I‘ M‘l J!l i | 1]
b l g ] ] b
T B L T T |
-y )V LN
ke I-t/“:,’%rj‘rl' lJ/ E‘”/ H:./ ‘Il:/ JI‘/
B L | i !
] l,' |

A ! "I ha b | j ' ll‘ 5"" : i |
. . Ao A P o) o s SRR ,
oot Jy P I Gt il
R T R T
atsn ! ! 'e'iJl:

Cation ay(5.8) [

aH (2.3 'CH:,)

an(1.4-CHy)

FiG. I. ESR-spectra of the radical ions of 1,2,3,4-tetramethylnaphthalene (1).

Above: anion 12; solvent: 1,2-dimethoxyethane; counter-ion: Na 25 temp.:

—80°. Below: cation 1€; solvent: methylene chioride; temp.: -20°. Only

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

TABLE 1. PROTON COUPLING CONSTANTS (IN GAUSS) FOR THE RADICAL IONS OF 1,2,3,4-TETRAMETHYL-

NAPHTHALENE (1), AND THE ANIONS OF 1,4- AND 2,3-DIMETYLNAPHTHALENES (2 AND 3, RESPECTIVELY)
EXPERIMENTAL ERROR: 197

Ring protons Methyl protons
Ion position 1,4 2,3 58 6,7 1,4 2,3
a)> — — 532 1-75 374 1-98
2)° — 1-63 517 179 326 —
3)° 4-67 — 4-93 1-76 —_ 1-69
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2 and 3, a similar comparison cannot be made in the case of 1°. It is noteworthy
that the data for 1?® point to a considerable shift of m-spin population into the methyl
substituted ring, whereas no such appreciable shift is indicated for 1. Clearly, the
large increase in the spectral range of 1° (80-7 Gauss) over that of 1 (48-5 Gauss)
is primarily due to the high value of 1,4-methyl proton coupling constant for 19 as
compared with 1°. ,

Use of the hyperconjugative HMO model with the parameters put forward by
Moss et al.® for the radical anions of other methyl substituted naphthalenes leads
to a reasonable agreement between theory and experiment for 1°. When the same
model is applied to 1°, a comparable agreement is only achieved if the proportionality

factors relating the calculated m-spin populations to the observed proton coupling
constants are significantly increased.
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