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THE molecule CON, which has recently been synthesized by Sondheimer and co-
workers,l is of great theoretical interest because its spectrum should be
exactly predictable., If, as has been supposed, the molecule is fully

e the transition energies should be given by the Hoffitts

conjugated,
theory of cyclic polyenes. According to this theory, which has proven
highly successful in the interpretation of polyacene spectra, a cyclic

polyene of length (4 » + 2) should have transitions with energy:

8E(Z) = 48 (8) ein Fja(ﬁ - zﬁ))

where the resonance integrals 8 (Z) are set to fit the three benzené transi-
tions & = Elu’Blu’Bzu' This predicts for CON transitions with the same symme-
tries at 510, 580, and T30 mu respectively, ih striking discord with the
reported transi tions® 378, 415, and 456 my. (The band at 378 mu, with e
roughly 10 times that of the other two bands, is identified with the allowed

Elu transition). The failure of & theory that has been so successful in other
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cases leads naturally to a reexamination of basic assumptions concerning
this molecule.

The assumption that appears most suspect is that of equal bond lengths.
It has been found empirically that the bond lengths in linear polyeres
continue to alternate even as molecules tend to get very long.4 Theoretical
explanation for this fact was given by La.bhart.5 Further studies by Ooshika6
and by Longuet-Higgins and Sa.lem7 indicate that the same behavior should
hold in cyclic systems, It therefore seems reasonable to look for bond
alternation in CON,"

The Moffitt theory allows for a most convenient calculation of the
effect of bond alternation, We shall assume the double bonds are characterized
by Bl and the single bonds by 62. (That this should send the transitions
to shorter wave length may be seen intuitively from the fact that in the
extreme limit the molecule appears as 9 ethylenes with A ~ 1800 2.) If one
defines B = (B, + 32)/2 and & = (B; - ez)/z, it may be shown that the

transition energy becomes:

AE = 4\//62 sin2¢ + 82 cosz¢,

where § = n/(4y + 2), as before, It is, however, no longer clear that
the Moffitt procedure of choosing three values of B (g) is justified. If

we choose a single value of B=3,14 eV to fit the average of the benzene
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levels, it follows that 8.= 0,1758 will yield X = 405 mu agreeing with the
average observed for CON,

The value of & given above is rather large. In fact, comparison with
the B values of butadiene8 indicates that the alternation in CON is of the
same order of magnitude, This would suggest a2 difference in bond lengths
of about 0.1 2 in agreement with Ooshika's prediction of 0,12 X. The
treatment of Longuet-Higgins predicts bond alternation of about 0,04 X
beginning with systems (4y + 2)= 343 however, he points out that tﬁis
result is very sensitive to details and alternation could begin at (4)7 + 2)
= 18, The X-ray studies in progressl may settle these questions, Meanwhile,

further theoretical studies are being carried out at this laboratory.
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