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Abstract. A new, &cient synthesis of benzo[b]carbazoles and indeno[l.2-b]indoles from nitrophenylacetylphcnylacetic acids and 
m~trobtwylphthaiides respectively is described. 

Benzo[b]carbazoles such as prekinamycin (3a) are members of the important kinamycin family of 
antibiotics.1 Indeno[ 1,2-blindoles (9) have recently been named as possible inhibitors of radical chain reactions 
in disease processes,* some members of this family being among the most potent antioxidants known.3 
Benzo[b]carbaxoles 845.6 and iudenoindoles 93;’ have previously been obtained by complex or specific synthetic 
sequences in only poor to moderate yields. We now describe the synthesis of this families from the readily 
available ketoesters lc and 6. 
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b: X:N@. R=H 
c: X=NOa, R=Me 

Scheme 1 

Nitroketoester lc was easily prepared by nitration of ketoacid la* followed by esterification of 
nitroketoacid lb. Treatment of nitroketoester lc with aq. sodium hydroxide in refluxing methanol for an hour 
afforded nitroquinone 2a9 in 98% yield, probably by mixed Claisen condensation followed by oxidation of the 
cyclized product. When nitroquinone 2% was reduced with NaBI in isopropauol at r.t., a 92% yield of a red 
compound of m.p. 2%-298’C (methanol) was obtained. Its spectroscopic data9 were compatible with both 3b 
and 4, which would have resulted from amino attack at C2 and C4 respectively. The adiketo structure 4 was 

ruled out on the basis of the N-methyl derivative of the red compound did not rearrange to N-methylindole under 
basic conditions.10 
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On the other hand, indenoindole 99 (m.p. 208-21OT (methanol)) was satisfactorily prepared by treatment 
of nitrolactone 511 with sodium methoxide in methanol (95% yield) followed by catalytic hydrogenation of the 
resulting indandione 7a9 (96% yield) via indenoindole 8, which is presumed to have resulted from 
aminoindandione 7b by intramolecular condensation of the amino and carbonyl groups. 

Scheme 2 

We LIZ now pursuing the application of this simple, efficient synthetic mute to natural benzo[b]carbazoles 
such as the antibiotic prekinamycin (3a) and pyrido[4,3-blcarbazoles, some of which (e.g. ellipticine) show 
pronounced anticancer activity.12 
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