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Protoberberine alkaloids are natural products that possess a variety of biological
activities, including antitumor and anticancer activities. The applications of acid-
catalyzed cyclization and radical cyclization approach to the synthesis of
protoberberines were studied. In addition, the synthetic utility of 2,3-dihydroxy-1,4-

dioxane 149 as C-2 unit was investigated.

It was found that 8-oxoprotoberberine 4 could be synthesized via radical
cyclization leading to the formation of a carbon-carbon bond at 14 and 14a position of
ring B by using tributyltin hydride in the presence of azobisisobutyronitrile. Acid-
catalyzed cyclization of isocarbostyril, as the key step was achieved for the syntheses
of 8-oxoprotoberberine 4, 13-methylprotoberberine 146, and yohimbine 167. The
results showed that N-phenylethylbenzamide (155, 161) reacted with 2,3-dihydroxy-
1,4-dioxane 149 in refluxing trifluoroacetic acid to produce the expected 8-
oxoprotoberberines such as cerasodine 2 and cerasonine 3 in high yield. Also, the
syntheses of 8-oxoprotoberberine alkaloids by using the applications of acid-catalyzed

cyclization and radical cyclization were achieved in good yield.
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