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Preparation of Tetraphenylazulenequinodimethanes from the Reactions of Azulenequinones
with Diphenylketene and the 1H NMR and UV-vis Spectral Studies in Acidic Media
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3-Bromo-1,5-azulenequinone and 3-bromo-1,7-azulenequ-
inone reacted with diphenylketene to give the corresponding tetra-
phenylazulenequinodimethane, which has both diphenylfulvene
and diphenylheptafulvene structures. The protonation occurred at
the diphenylmethylene group on the seven-membered ring to
form a cycloheptatrienylium ion.

Much attention has been paid for the synthesis and proper-
ties of a new class of m-conjugated systems. We designed a
novel extended m-system with an azulenequinodimethane struc-
tures from the reaction of azulenequinones and ketenes since
ketenes react with ketones to introduce methylene groups after
elimination of carbon dioxide from the adduct. In troponoids,
however, it is known that 4,5-benzotropone! and 2-methoxy-
tropone? react with diphenylketene to give corresponding
diphenylheptafulvene derivatives whereas tropone3 gives an
[842] adduct. Here, we show the synthesis of tetraphenyl-
azulenequinodimethanes and the 1H NMR and UV-vis spectral
studies in acidic media.

A toluene solution of B-5-AQ and diphenylketene,
generated in sifu from the thermolysis of the diazonium salt
prepared by the oxidation of benzil monohydrazone with mercury
oxide, was heated to give two products (1 and 2) in 39 and 21%
yields, respectively. From the spectral data,# the structure of the
main product 1 was determined to be 3-bromo-9,9,10,10-tetra-
phenylazulenequino-1,5-dimethane, which has both diphenyl-
fulvene and diphenylheptafulvene moieties. The minor product 2
has an absorption band of a cyclopentenone group at 1692 cm-!
in the IR spectrum and a carbonyl carbon signal at § 189.3 in the
13C NMR spectrum, which indicated that 2 was 3-bromo-9,9-
diphenylazulenequino-5-methide.> Similarly, the reaction of B-
7-AQ and diphenylketene afforded 3-bromo-9,9,10,10-tetra-
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phenylazulenequino-1,7-dimethane (3) and 3-bromo-9,9-di-
phenylazulenequino-7-methide (4) in 37 and 13% yields, respec-
tively.

When the TH NMR spectrum of 1 was measured in a mix-
ture of trifluoroacetic acid (1.5%) and chloroform-d, the olefinic
protons shifted at the lower field and a singlet signal appeared at
8 6.10, which is close to the chemical shifts (6.07-6.14) of the
methine protons of (1-azulenyl)diphenylmethane (5). The 13C
NMR spectrum in a mixture of trifluoroacetic acid (1.5%) and
chloroform-d showed the carbon signal at 8 174.2, which is
close to the chemical shifts (168.6-177.7) of the methine carbons
of (1-azulenyl)diphenylmethyl cation (6).6 These results
supported that the protonation occurred at a diphenylmethylene
group to form an azulenyldiphenylmethyl cation. It has been
reported that the methyl carbon of triphenylmethy! cation in
chlorosulfonic acid appeared at § 211.9.7 As the chemical shifts
of the exocyclic methylene carbons of 1 are around & 140 in
chloroform-d, the observed value (8 174.2) in a mixture of
trifluoroacetic acid (1.5%) and chloroform-d was roughly close
to the average value of the chemical shifts of the exocyclic
methylene and the carbonium carbons.

The trifluoroacetic acid titrations of 1 were monitored by
absorption spectroscopy as illustrated in Figure 1. A distinct red-
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Figure 1. UV-vis spectral changes of 1 at various volume
percentages of CF3COOH in CHCl3; a: 0%, b: 0.003%, c:
0.004%, d: 0.006%, e: 0.007%, f: 0.008%, g: 0.009%, h:
0.010%, i: 0.012%, and j: 0.014%.
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shift was observed with showing clear isosbestic points, which
supported a two-stable equilibrium. The absorption band at 527
nm was assigned to the cycloheptatrienylium ion8 from the con-
sideration of the substituent effect of a bromine atom at C-3 and
an alkyl substituent at C-5 since 6 had an absorption at 487 nm in
acetonitrile.6 The UV-vis and NMR spectra of 3 from B-7-AQ
behaved similarly. .

It is interesting to note that the protonation occurred prefer-
entially at the diphenylmethylene group at C-9 of the seven-mem-
bered ring. Certainly, the generation of the cycloheptatrienylium
ion determined the site of the protonation.
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