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Abstract

Benzo[b]carbazoles can be synthesised readily and in good yields from the combination of 2,3-unsubstituted
indoles and o-phthaldialdehyde in the presence of acid catalysts. Use of phosphoryl chloride in chloroform gives
rapid reactions and yields 11-(3-indolyl)benzo[b]carbazoles, whereas the use of p-toluenesulfonic acid in methanol
gives slow reactions and yields the isomeric 6-(3-indolyl)benzo[b]carbazoles. © 1999 Elsevier Science Ltd. All
rights reserved.
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We wish to report the regioselective synthesis of indolyl-benzocarbazoles from acid-catalysed reac-
tions of indoles with o-phthaldialdehyde. There are many reports of acid-catalysed reactions of indole
with formaldehyde and acetone, and numerous products are formed.!~7 There are further reports of
reactions with 1,4-dicarbonyl compounds, typically in the synthesis of carbazoles.®12

In an attempt to produce the triptycene analog 5, indole 1 was combined with o-phthaldialdehyde
2 (in a 2:1 ratio) in anhydrous chloroform in the presence of phosphoryl chloride (Scheme 1). The
reaction was complete after 1 hour and afforded the 11-(3-indolyl)benzo[b]carbazole 4 in 58% yield.
The suggested mechanism involves formation of a 3,3-di-indolylmethane 3, which undergoes cyclisation
and aromatisation to give benzocarbazole 4, rather than form a 2,2-di-indolylmethane link and give
the triptycene 5. The structure of the benzocarbazole 4 was confirmed by X-ray crystallography. The
reasonable generality of this reaction is illustrated by the conversion of the indoles 6-8 into the indolyl-
benzocarbazoles 9-11, respectively, in 62-67% yields (Scheme 2).13 Under the same conditions, the
activated 4,6-dimethoxyindole 12 gave a complex mixture of products and the less reactive 1-aroyl
derivative 13 gave no reaction. 1-Methyl-4,6-dimethoxyindole 14 gave a 19% yield of the benzocarbazole
15.

* Corresponding author. Tel: 61 2 9385 4657; fax: 61 2 9385 6141; e-mail: d.black@unsw.edu.au

0040-4039/99/$ - see front matter © 1999 Elsevier Science Ltd. All rights reserved.
PII: $0040-4039(99)01268-X



6654

H
Cl,OPO
\ OHC
+
N
H

§ (notformed)

4
Scheme 1.
2
R Poc
DO
N\ OHC
R‘
2
R' R2
6 Me H
7 CHZCH"CHZ H R1 Rz
8 e OCH,Ph

9 Me H
10 CH20H=CH2
1 Me

Scheme 2.



6655

MeO
MeO
A\
o ()
MeO \
R N
Me

12 H 15
13 CO(4-CiCgHy)
14 Me

In view of these results, use of a milder acid catalyst was investigated. Reaction of indole 1 with
o-phthaldialdehyde 2 (in a 2:1 ratio) in anhydrous methanol in the presence of p-toluenesulfonic acid
gave after 4 hours the 6-(3-indolyl)benzo[b]carbazole 17 in 79% yield (Scheme 3). In this instance the
mechanism presumably involves the attack of one indole at each aldehyde to give the dicarbinol 16, which
undergoes cyclisation and dehydration to benzocarbazole 17. This reaction shows wider generality and
although much slower (up to 6 days) gives higher yields than the previous one. The indoles 18-23, which
include activated examples, gave benzocarbazoles 24-29, respectively, in 72-84% yield (Scheme 4).!3
The structures of benzocarbazoles 17 and 29 were also confirmed by X-ray crystallography.

Scheme 3.

Benzo[b]carbazoles are of interest because of their relationship to the antitumour agent ellipticene 30,
and are therefore desirable synthetic targets as potential DNA intercalating agents.!4!6 Although there
are various benzo[b]carbazole syntheses available, they deliver only a very narrow range of substituents,
(methyl, phenyl and cyano) at the 6- and 11-positions.!”2? The above simple reactions significantly
enhance the synthetic access to new benzo[b]carbazoles.
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