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A possibility of the existence of cyclohexa-1,3,5-
triene derivatives has been proved by the synthesis of
compound I [1]. In this work, the quantum chemical
calculations of the structural parameters, relative
energies, and vibration spectra of similar compounds
were performed by PBEO/cc-pVTZ and RHF/3-21G
methods using a GAUSSIAN-03 software [2]. The
following values were obtained by the PBEO method.

The calculated equilibrium bond length of C=C
(1.34 A) and C—C (1.48 A) in the symmetric (Dj3))
central ring of I are close to the XRD data obtained for
the structure of hexakis(trimethylsilyl) derivative of
this compound (1.34 and 1.49+0.01 A, respectively
[1]), while in an almost planar benzenoid cycle of tris
(dedihydrobullvalene) II the calculated alternation of
bond length is very little (1.410+£0.001 and 1.405+
0.001 A). The equilibrium lengths of the cyclohexa-
1,3,5-triene bonds (C=C 1.33 A and C—C 1.51 A) are
alternated in the hypothetical compound IIla to a
greater extent than in compound I.

According to the NMR, the unsubstituted iso-
topically homogeneous bullvalene C;oH;y undergoes
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degenerate Cope rearrangements [3,4]. The degenerate
Cope rearrangements in the hypothetical isomers III of
dedihydrobullvalene C;yHg fragments must be accom-
panied by oscillations of the bond lengths in the central
rings. The relative energy (kcal mol™") of the isomers
decreases as the alternation of these bond lengths
reduces: 33.7 (IIla) > 22.6 (I11Ib) > 7.6 (Illc) > 0.0
(IIId). Isomer IIId has the smallest bonds alternation
in the central ring (1.38 and 1.41 A). For isomer IIIb
the obtained bonds lengths are 1.36 and 1.43 A, and
for IIc, 1.37 and 1.42 A.
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IVa IVb

Chiral triketones IV are of great interest since the
replacement of one ethylene group with the keto group
in each dedihydrobullvalene fragment of compound
IIIa excludes the benzoid keto tautomers like isomer
I11d.

The calculated energies of the hypothetical
carbonyl sterecoisomers IVa with the bond lengths of
1.33 and 1.51 A are higher by 27.2 kcal mol ™ than that
of the stereoisomers IVb with the bond lengths of 1.37
and 1.43 A.
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