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Ent-kaurene diterpenoids are a group of natural products consisting of more than 1,000
compounds. Many of these have been isolated from the genus Isodon, which has been used as
medicinal herbs. In this study, we report the total synthesis of kaurene and attempts at
enantioselective Birch reductive alkylation.

Phenanthrene 2 was synthesized in four steps from 1. Subsequent Birch reductive alkylation
of 2 afforded enone 4. After enone 4 was converted to 5, dearomative hydrogenation afforded
ketone 6. Alkylation at the C8 position and the following cyclization successfully gave kaurene.
Next, to explore the enantioselective Birch reductive alkylation toward 4, we introduced a
chiral auxiliary into 2. For the desired alkylation, DFT calculations were employed to find the
optimal asymmetric auxiliary group. Currently, based on the results from the calculations, we
are synthesizing chiral phenanthrene 3 and attempting asymmetric Birch reductive alkylation.
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