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Abstract: Dehydrogenation of 8,10-bis(4,5-diphenyl)-imidazol-2-yl)-anthracene furnishas the title compound. 1,4-Bis-
[4.5-bis(p-methoxyphenyl-imidazol-2-ytidene)}-1,4-cyclohexadiene doesn't show any thermochromism.

An equilibrium?-3 between a quinoid 1 and a diradical form 2 of dehydrogenated p-phenylene-
diimidazoles!-6 has been discussed occasionally. Sakaino2.3 reports that 1 exists predominantly
in the quinoid structurs at room temperature and reversibly isomerizes to 2 (0.1% at 200 °C based
on ESR) on heating. Shienok5.€ states that the thermochromism of 1 resuits mainly from a change
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in intermolecular interaction, not from biradical formation. If formed during heating or irradiation of
1, 2 is expected to exist in a twisted conformation in order to minimize the coupling of the unpaired
electrons. The situation is related to that with Thiele’s (3) and Chichibabin's hydrocarbons.7:8 in
order to find out whether the formation of 2 can be favoured by increased steric crowding we set out
to synthesize dibenzo derivatives of 1/2.

Using the standard procedure2.? for the preparation of p-phenylene-diimidazoles, we obtained
9,10-bis(4,5-diphenyl)-imidazol-2-yl)-anthracene 410 (Anax = 402 nm) starting from anthracene-
9,10-dicarbaldehyde'! in high yield. Dehydrogenation of 4 with potassium ferricyanide produced
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9,10-bis(4,5-diphenylimidazol-2-ylidene)-9,10-dihydroanthracene 5.12 In contrast to blue 1 (Amax =
602 nm [CHCI3])!, 5 is red (Amax (Ig €)= 408 nm (4.44), 513 (4.71)). The X-ray crystallographic
analysis3 reveals (Figure 1) that 5 is not as expected a twisted molecule but instead a folded one.
The dihydroanthracene ring adopts a butterfly-like conformation (cf. bianthronylidene4) leading to
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a syn arrangement of the dihydroimidazole rings.The planes of the 5-membered rings make an
angie of 121.2°. The C1-C15 bond (137.8 pm) is longer than the central C=C bond in bianthron-
ylidens. The bond length aiternation in the middle ring of 5§ (C1-C14 = 146.4 pm and C9-C14 =
141.8 pm; cf. C16-C17 = 146.8 pm) corresponds to a p-quinoid structure. As a result of the bending
of the quinoid system, the conjugation between the imidazole systems of 5 via the 9,10-dihydro-
anthacene moiety is diminished which accounts for the hypsochromic shift as compared with 1.

Fig. 1a. ORTEP view of the molecular structure of 5, showing the atom labeling scheme, selected
bond lengths (A): C1-1-C15 137.8(3), C1-C14 146.4(3), C9-C14 141.8(2), C16-C17 146.8(3), N2-
C15 140.0(3), N2-C17 130.6(3).
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Fig. 1b. Side view of 5.

In order to find out about the influence of substituents in the phenyl rings on the potential thermo-
chromic behavior of 1 we synthesized the tetramethoxy derivative 7 (Amax = 677 nm) by dehydro-
genation of 1,4-bis[4,5-bis(p-methoxyphenylimidazol-2-yl)]benzene 6 with potassium ferricyanide
(cf.4). Obviously, donor groups in the phenyl rings have a strong bathochromic effect on the UV-vis
absorption. Heating of 7 up to its melting point didn't show any thermochromism. When 6 is reacted
with benzo-1,3-dithiolium tetrafluoroborate in acetonitrile surprisingly the bishydrotetrafluoroborate
8 is formed in 77% yield (yellow needles, m. p. > 350 °C (dec.)).
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