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Abstract: 4,6-Dimethoxy-3-methylindole can be converted by treatment with acetone or acetophenones in 
methanolic hyakochloric acid into ring-fused indoles in good yiekis. 

4,6-Dimethoxy-3methylindole (1)t has been shown to undergo acid-catslysed reaction with aryl aldehydes 

to give 2,2’-dLindolylmethanes and macrocyclic tri-indolyhnethanes under different conditions~. In an attempt to 

extend this behaviour to ketones, the indole (1) was treated with acetone and a range of acetophenones in 

methanolic hydrochloric acid. In most cases, only traces of the corresponding 2,2’-di-indolylmethanes were 

obtained and the major products were the pyrrolo-indole derivatives (Z)(Scheme 1)s. 
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Scheme 1 

Compounds (2b-e) were formed as mixtures of diastereomers which in the case of the methoxyphenyl 

compound (2e) could be easily separated by column chromatography. The structure of compound (2b) was 

confirmed by X-ray crystallographic analysis (Figure lp. In this crystal, the two phenyl groups lie on the same 

side of the pyrrolitie ring. 

Formation of the ring-fused indoles (2) could be envisaged fotmally by the intermediacy of the alkenyl 

indole (3), as shown in Scheme 2. 
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Scheme 2 

This mechanistic postulate is strengthened by the observation that the alcohol (5), formed by addition of 

methyl lithium to the ketone (4)2, can be converted in methanolic hydrochloric acid into the pyrrolo-indole 

(2b)(Scheme 3). 
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Scheme 3 

Reactions of indole and 2-methylindole with acetophenones under acidic conditions have previously been 

reported to give only 3,3’-di-indolylmethanes 5. There is no report of a similar reaction with 3-methyliidole and 

we have confirmed that no reaction occurs under the above conditions. However, the acid-catalysed reaction of 

indoles with acetone has been widely studied. Indole itself gives a poor yield of the pyrrolo[a]indole (6) with 

boron trifluoride6*7 or a good yield of the cyclopentano[b]indole (7) with trifluoroacetic acidS. The aluminium 

chloride catalysed reaction of 3-methylindole gives the pyrrolo[a]indole (8)9,10. 

(6) (7) (8) 

Vinyl indoles are implicated in these reactions and a 2-butadienyl indole derived from the alkaloid borrerine 

gave a mixture of borrevine and the minor alkaloid isoborreverine (9), all of which are constituents of Borreria 

verticillata and Flindersia fournieri 11. However, the important alkaloid yuehchukene (lo), isolated from 
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Murraya paniculara and shown to possess potent anti-implantation activity 12, has been synthesised in poor yield 

by the dimerisation of a 3-butadienyl indolet3~t4. 
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Significantly, 4,6-dimethoxy- 1-methylindole (11) undergoes acid-catalysed reaction with acetone and 

acetophenone to give the cyclopentano[b]indoles (12a,b) respectively, presumably via a 3-alkenyl indole 

intermediate15. 
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1-Methylindole itself, under similar conditions, gives only 3,3’-di-indolyl methanes. However, the 

independently-formed 2-propenylindole (13) has very recently been shown to give a low yield of the 

cyclopentano~]indole (14)16. 
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In summary, reactions of the activated 3-methylindole (1) or 1-methylindole (11) provide very effective 

synthetic entry into the isoborreverine or yuehchukeue stmctural types. 
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Figure 1: ORTEP plot of 
compound (2b) 
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