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Abstract:

Regioselective reactions of 3-substituted 4,6-dimethoxybenzofurans with indolin-2-ones and triflic anhydride
afforded 7- and/or 2-substituted indolo-benzofurans and the latter were cyclised to previously unknown
benzofuran-fused benzocarbazoles using palladium (II) acetate in heated acetic acid. © 1999 Published by Elsevier
Science Ltd. All rights reserved.
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3-Substituted 4,6-dimethoxyindoles have been shown to undergo modified Vilsmeier
reactions with indolin-2-ones and phosphoryl chloride or triflic anhydride.! 4,6-Dimethoxy-
3-methylindole reacted with indolin-2-one and phosphoryl chloride at C7 and C2 to give a
mixture of 2,2'- and 2,7'-bi-indolyls in similar proportions. The reaction of 3-aryl-4,6-
dimethoxyindoles with indolin-2-ones, however, afforded only 2,7'-bi-indolyls exemplified
by structures 1 and 2.
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We now wish to report that in contrast to indoles, the treatment of analogous 3-aryl
4,6-dimethoxybenzofurans 3a3 and 3b3 with indolin-2-one and triflic anhydride give the 2-
substituted indolo-benzofurans 4a4 and 4b respectively as major products and the 7-

0040-4039/99/$ - see front matter © 1999 Published by Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(99)00699-1



4252

substitution products Sa and Sb are obtained in low yields due to higher reactivity of the C2
over C7. No reaction took place when benzofuran 3a was treated with phosphory! chloride
in refluxing dichloromethane for 72 h. When indolin-2-one was replaced by the analogous
4,6-dimethoxyindolin-2-onels2 in the presence of triflic anhydride the yield of the
corresponding 2-indolylbenzofuran 4d was dramatically reduced to 17% (27% based on
recovered starting material). Other products were suspected to be polymeric compounds but
these were not isolated. The presence of the two methoxy groups at indole C4 and C6 of the
resulting 2-indolylbenzofuran 4d activates the 7-position of the indole segment which could
probably result in further reactions of 4,6-dimethoxyindolin-2-one at this position to give

ultimately the suspected polymeric material.
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3a) R=Ph 4a) R=Ph, R'=H 58% 5a) R=Ph, R'=H 10%

' 3b) R=4-BrCgH, 4b) R=4-BrC¢H,, R'=H 37% 5b) R=4-BiC¢H,, R'=H 28%
3c) R=t-Bu 4c)R=tBu,R=H = 0% 5¢) R=-Bu, R'=H 87%
4d)R=Ph, R=OMe  17% 5d)R=Ph,R'=OMe 0%

In contrast to the above results, the reaction of 3-t-butyl-4,6-dimethoxybenzofuran 3¢3
with indolin-2-one under the same conditions afforded only the 7-indolylbenzofuran Se3 in
high yield. It appears that the reactivity of benzofuran C2 towards indolin-2-one is strongly
retarded due to the steric hindrance effect of the tertiary butyl group and hence the C7

becomes the preferred site of the reaction.
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Compounds 4a and 4b were acetylated using acetyl chloride in the presence of crushed
sodium hydroxide and tetrabutylammonium hydrogensulfate in dichloromethane. The
resulting protected indolo-benzofuran 6aé and 6b were then cyclised to benzofuran-fused
benzocarbazoles 7a’ and 7b using palladium (IT) acetate in acetic acid at 105°C.

The similarity of the backbone structure of benzocarbazoles 7a and 7b to
indolocarbazole chromophore of rebeccamycin 88.9 and staurosporine 9 and derivatives!0
raises interest to study their potential antitumor and antibiotic activities.
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