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Abstract: The manganese(III) initiated oxidative free radical reaction between N-aroylindoles and dimethyi malonate
giving indolo[2,3-a)isoquinolines is described.

The free radical cyclization reaction is increasingly being used in the formation of ring systems.! The
manganese(TII) - based oxidative free radical reaction have been studied by several groups.2.3 These reactions
can be performed intermolecularly and intramolecularly. The free radical addition of carbon center radical to
aromatic ring system has been reported.4-5 We describe here our results of manganese(II) initiated oxidative
free radical reaction between N-aroylindoles and dimethyl malonate.

We began our studies with the reaction shown in equation 1. Thus, treatment of indole 1a and dimethyt
malonate with manganese(III) acetate in acetic acid gave isoquinoline 2a in 83% yield (Eq. 1). The generality
of this reaction is illustrated in Table L. This free radical reaction presumably occurs via the addition of malonyl
radical generated from the oxidation of malonate by manganese(III) acetate to indole ring and aryl ring
consecutively. A typical experimental procedure is described for the reaction between indole 1a and dimethyl
malonate; A mixture of 1a (0.47 mmol), dimethyl malonate (2.79 mmol) and manganese(IIl) acetate dihydrate
(2.79 mmol) in acetic acid (10ml) was heated at 800C for 24 h. The reaction mixture was diluted with ethyl
acetate, washed with sat. aqueous sodium bicarbonate and water successively and then dried (Na2S04). The
crude product was purified by column chromatograph to afford 2a.6
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Table I: The Free Radical Reaction Between N-Aroylindoles and Dimethyl Malonate

Entry Substrate 1 Yield
R1 R2
a COMe H 83%
b COoMe H 74%
c CO2Me Ph 81%
d CN H 59%
e CN Me 57%
f CN OMe 62%
g COMe H 48%
h COMe Me 52%
i COMe Ph 42%

In Conclusion, this oxidative free radical reaction provides a novel method for the synthesis of
indolo[2,3-a)isoquinolines from readily available N-aroylindoles.
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