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Catalytic methods for the synthesis of heterocyclic compounds, such as indazoles, indoles,
2-quinolinones,  benzo[b]thiophenes, and benzothiazoles, were developed utilizing
palladium-catalyzed C-H functionalization followed by intramolecular C-N or C-S bond
formation. These heterocyclic compounds are subunits of a range of biologically active
pharmaceuticals and natural products.
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Scheme 1. Synthesis of Indoles

10 mol% Pd(OAc),
100 mol% Cu(OAc),

DMSO (0.05 M)
80-150 °C

R=H:53%
R = 4-OMe : 55%
R = 3-OMe : 45% (SM : 10%)
R =4-F:51% (SM : 13%)
R = 4-CO,Et : 68% (SM : 4%)
R=4-CN:42% (SM : 53%)
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Synthesis of 2-Quinolinones
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Scheme 3. Synthesis of Benzo[b]thiophenes:
A Plausible Mechanism
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Scheme 4. Synthesis of Benzothiazoles
DMSO/NMP
(1:1, 0.05 M)
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