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The ultraviolet absorption spectra of several polymethylnaphthalenes are given, and features of these spectra are discussed

in connection with various properties of the compounds.

The ultraviolet absorption spectra of all of the
dimethylnaphthalenes? and twelve of the fourteen
possible trimethylnaphthalenes® have been pre-
sented in detail. Of the two trimethylnaphthal-
enes missing from the Swiss study, the spectrum
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Fig. 1,—The ultraviolet absorption spectra (in methanol}
of the tetramethylnaphthalenes: A, 2,3,6,7-; B, 1,4,6,7-;
C, 1,4,6,7-; D, 1,4,5,8-.
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Fig. 2—The ultraviolet absorption spectra (in methanol)
of: D, 1,4,5,8tetramethylnaphthalene; E, 1,2,3,4-penta-
methylnaphthalene; F, 1,2,3,4,5-pentamethylnaphthalene;
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of 2,3,5-trimethylnaphthalene has been published
by Morton and de Gouveia,® while that of the
2,3,6-isomer seems unrecorded, although the sub-
stance is known.? Only one example,’ apparently,
has appeared on the ultraviolet spectra of the
higher methylnaphthalenes. The syntheses and
infrared spectra of some of these higher methyl-
naphthalenes were recently presented,” but, un-
fortunately, the infrared spectrograms of these
substances, like those of the dimethylnaphthalenes®
are not amenable to facile interpretation.

Figure 1 shows the ultraviolet absorption spectra
of four tetramethylnaphthalenes: 2,3,6,7- (A);
1,4,6,7- (B); 1,4,5,7- (C); and 1,4,5,8- (D). Figure
2 gives the corresponding curves for (D), 1,2,3,4-
tetramethylnaphthalene  (E), 1,2,3,4,5-penta-
methylnaphthalene (F) and 1,2,3,4,5,8-hexamethyl-
naphthalene (G).

All of the curves show, of course, a bathochromic
shift relative to the curve of naphthalene, such as is
usually characteristic® for alkyl substituted aro-
matic systems. However, a pronounced gradation
in the degree of bathochromic displacement is
readily apparent as one progresses from com-
pounds A to D. Since, in compound D, all of the
methyl groups occupy positions of greater con-
jugating power, it would be expected, in accordance
with Pullman’s? conclusions,!! that this compound
would show a greater bathochromic shift than other
tetramethylnaphthalenes. This is clearly the case
among the tetramethylnaphthalenes whose curves
are shown in Figs. 1 and 2, and it is almost certainly
true for all other tetramethylnaphthalenes. It is
apparent,'? even in the di-? and trimethylnaph-
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di- or trimethylnapthalene Amax. log ¢
1,4- 289 3.88
1,5- 287 3.96
1,8- 285 3.85
2,3- 279 3.71
2,6- 274 3.67
2,7- 275 3.69

1,4,5- 292 3.90
1,3,6- 284 3.70
2,3,5- 283 3.87
1,3,7- 280 3.74
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thalenes,® that a greater bathochromic shift is
associated with «- than with 8-methyl substitution.
Attention has been drawn by Badger!® to evidence
supporting the contention that substituents in the
a-position of naphthalene are conjugated with the
rings to a much greater degree than are such sub-
stituents in the B-position. Further support for
this contention may be adduced from the curves in
Fig. 1, and the data in note 12. Both the batho-
chromic and hyperchromic displacements exhibited
are significant, the greater intensity of absorption
evidenced, as usual, by the system having a
greater degree of conjugation.!

Only a slight difference is detectable in the posi-
tions of the absorption maxima exhibited by
1,2,3,4,5-pentamethyl- (F) and 1,2,3,4,5,8hexa-
methylnaphthalene (G). This is of interest in
view of the pronounced trend toward higher values
of Amax as one proceeds from the mono- to the tetra-
methylnaphthalenes. A further characteristic of
the absorption spectra of both F and G is the dis-
appearance of fine structure (especially) from the
300-340 mu range. This latter effect might arise
from the presence of intramolecular strain. Ever-
ard and Sutton!® have explained the anomalous
dipole moments of the 4,8-dihalo-1,5-dimethoxy-
naphthalenes on the basis of such distortion. This
strain should naturally be at a maximum in the
octamethylnaphthalene, the preparation and study
of which would be of interest in this connection.®
This strain might also be expected to produce a
hypsochromic displacement!” which often counter-
acts the normal bathochromic effect of methyl
substitution.

Further, though less precise, evidence of intra-
molecular strain might be inferred from the melting
points of, for example, 1,4,5,6-tetramethylnaphthal-
ene (D) which melts at 132°, and the strain-free
2,3,6,7-analog, which melts at 191°,
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The ultraviolet spectrograms were obtained from meth-
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anol solutions of the compounds, using a Cary recording
spectrophotometer. Thanks are due to Dr. C. E. Larrabee
for a sample of 1,2,3,4- etramethylnaphthalene which he
prepared by a modificction of Hewett’s method.® The
synthesis and properties of 2,3,6,7-tetramethylnaphthalene?
and the other polymethylnaphthalenes? discussed have been
described. When the spectrum of 1,4,58-tetramethyl-
naphthalene was measured in isodctane instead of methanol,
a very slight hyperchromic displacement of the longer wave
length maxima was the only observable effect. The values
of Amax for the different compounds together with the
corresponding values of the intensity are tabularized below.

The parenthe.ized figures represent ‘‘should.rs’’ or inflec-
tions.
Amax log ¢
2,3,6,7-Tetramethylnaphthalene (A) (227) (4.04)
229 4.06
255 3.46
260 3.58
270 3.68
280 3.67
290 3.46
310 2.83
(813) (2.67)
325 2.86
1,4,6,7-Tetramethylnaphthalene (B) 230 4.77
(260) (3.33)
(271) (3.59)
280 3.76
290 3.82
(300) (3.67)
322 2.62
1,4,5,7-Tetramethylnaphthalene (C) 233 485
(284) (3.80)
392 3.87
(313) (3.82)
324 2.02
330 3.09
1,4,5,8-Tetramethylnaphthalene (D) 233 4.83
(200) (3.87)
296 3.92
(307) (3.83)

(318)  (3.50)
(326) (3.18)

334 3.28
1,2,3,4-Tetramethylnaphthalene (E) 233 4.84
(285) (3.70)
293 3.75
(323) (2.65)
1,2,3,4,5-Pentamethylnaphthalene (F) 236 4.80
(201) (3.74)
208 3.78
(327) (2.87)
1,2,3,4,5,8-Hexamethylnaphthalene (G) 236 4,73
(285) (3.68)
297 3.78
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