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Synthesis of 3-Bromo-1,5- and -1,7-Azulenequinones Having Some Alkyl or Phenyl Group
by the Polybromination and Reductive Debromination of Their Bromo-Substituentl
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2-Methyl-, 2-phenyl-, 5- and 6-isopropylazulenes, and 5-
isopropyl- and 6-isopropyl-2-methylazulenes were led to the
corresponding 1,5- and 1,7-azulenequinones by polybromination
in aqueous THF. 1-Carboxylic acid derivatives of these alkyl-
azulenes also gave same products. Three isomeric 2-methyl
derivatives of 3,3-biazulenequinones were produced from 2-
methylazulene as minor products. Treatment of bromoazulene-
quinones with tin powder in acetic acid afforded the correspond-
ing parent quinones.

Very recently we have reported? the synthesis of 3-bromo-
1,5- and -1,7-azulenequinones by bromination of azulene in one-
pot in aqueous solvent; these quinones could be used as conve-
nient synthoncs.3

Now we wish to report application of our azulenequinone
synthesis to 2-methyl-, 2-phenyl- and azulenes having an iso-
propyl group on the seven-membered moiety to clarify the sub-
stituent effect as well as scope and limitation of this method.

Bromination and isolation of the products were carried out
in accordance with the previous report? and the results are
summarized in Table 1.4 Reaction of 2—methylazulene5 (1a,
300 mg, 2.11 mmol) in aqueous THF (70 ml) with bromine
(1.42 g, 8.86 mmol) in acetic acid (12 ml) at 0 °C followed by
chromatographic isolation of the products gave 3-bromo-2-
me:thyl-l,S-azulenequinone6 (2a, 240 mg, 45% yield) and -1,7-
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azulenequinone7 (3a, 80 mg, 15% yield) together with three 3,3-
biazulenequinones (5a,8 mp 210 °C; 5b,9 mp 190 °C; 5¢,10 mp
210 °C) in 2% yield. A trace amount of 1,1,3-tribromoketone
mixturell (6a,b) and 3-bromoazulenylazulenequinones (7a,12
reddish violet needles, mp 127-129 °C and 7b, reddish violet
needles, mp 124-126 °C) were also isolated. 1,3-Dibromo-2-
methylazulene (8) gave the same products on the bromination

under the same conditions indicating intermediacy of this
compound. Possible formation paths are shown in Scheme 1.

Table 1. Azulenequinones (2 and 3) obtained by the
Bromination of Azulenest (1 and 4)
Az AQs Color / Form mp/ C  Yield/%*
1a 2a  light yellow needles 147-149 45
3a  pale yellow needles 128 (dec) 15
4a 2a 42
3a 12
1b 2b  light yellow needles 90 (dec) 43
3b  pale yellow needles 100 (dec) 15
4b 2b 60
3b 20
1c 2¢  light yellow needles 120 (dec) 45
3¢ pale yellow needles 120 (dec) 15
4c 2¢ 50
3c 15
1d 2d  light yellow needles 108-110 48
3d  pale yellow needles 122-124 11
4d 2d 60
3d 14
le 2e  light yellow needles 91-93 50
3e  pale yellow needles 60 (dec) 10
1f 2f  yellow needles 115-117 35
3f  yellow needles 192-194 10

7a: 1,5-quinone
7b: 1,7-quinone

Alkylazulenes having an alkyl group at the 5(7)- or 6-
position are interested in terms of direct or sterically blocking the
carbonylation position. The reaction of 5-isopropylazulene (1b)
under the same conditions gave 3-bromo-7-isopropyl-1,5-
azulenequinone (2b) as major product together with isomeric
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1,7-azulenequinone (3b). 6-Isopropylazulene (1¢) also gave
two azulenequinones (2¢, 3¢) in substantial yields.  2-Methyl-
6- isopropyl- (1d) and 2-phenylazulene (1e) gave corresponding
azulenequinone derivatives.

Bromination of alkylazulene-1-carboxylic acids (4a-d)
under the similar conditions gave same azulenequinones obtained
above through initial bromination and decarboxylation followed
by second bromination.

Reductive debromination of the bromo-substituent at the
3-position of the 3-bromo-1,5- and -1,7-azulenequinones were
achieved by the treatment with tin powder in acetic acid; thus,
1,5- (9a 30%),13 1,7-(10a, 30%),13 and their alkyl derivatives
9b1 (light yellow needles, mp 117-119 °C, 50%), 9c (light
yellow needles, mp 105-107 °C, 25%) were synthesized,

respectively.
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These results indicate applicability of our synthetic method
of azulenequinones to various alkyl- or arylazulenes. The
bromination reaction of 1-alkyl- or 1l-arylazulenes are now in
progress. The results will be reported elsewhere.

One of the authors (T.N.) thanks the Japan Academy for
partial support to this study.
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