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Taxol (paclitaxel) is a well-known natural diterpenoid that has been used as an anticancer drug.
The challenging structure as well as important biological activities of taxol have attracted much
attention from the synthetic community, and nine successful total and formal syntheses have been
documented to date. For the creation of novel anticancer agents, development of an efficient
synthetic way to taxol and its derivatives starting from readily available materials is still an
important issue in the field of organic and medicinal chemistry. In 2015, our group reported the
formal synthesis of taxol using the novel Smi2-mediated cyclization as the key transformation. In
this study, development of the improved synthetic way for the total synthesis of taxol was
investigated.

Readily available 3-methoxytoluene was converted into the C-ring of taxol using the enzyme-
mediated optical resolution. Shapiro coupling of the C-ring with A-ring afforded the AC-ring
compound, which was transformed to a cyclization precursor possessing an aldehyde and an allyl
benzoate functionalities. Sml2-mediated cyclization induced the formation of 8-membered ring to
afford ABC-tricyclic compound in good yield. Diketone derived from the ABC-tricycle was reacted
with base and triethylsilyl triflate to give a bis(silyl enol ether), whose epoxidation and subsequent
acid mediated beta-elimination successfully afforded a taxane skeleton possessing a bridge-head
olefin and hydroxy groups. Exo-methylene moiety was constructed by the methylation of ketone
followed by dehydration of tertiary alcohol. After oxidation of the B-ring, the oxetane ring was
constructed from the exo-methylene moiety to provide the protected baccatin derivative, that is the
known compound as the synthetic intermediate of taxol.
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Study on Total Synthesis of Taxol (Paclitaxel)
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Taxol (paclitaxel) is a well-known natural diterpenoid that has been used as an anticancer drug. The challenging structure as well as
important biological activities of taxol have attracted much attention from the synthetic community, and nine successful total and
formal syntheses have been documented to date. For the creation of novel anticancer agents, development of an efficient synthetic
way to taxol and its derivatives starting from readily available materials is still an important issue in the field of organic and medicinal
chemistry. In 2015, our group reported the formal synthesis of taxol using the novel Sml2-mediated cyclization as the key
transformation. In this study, development of the improved synthetic way for the total synthesis of taxol was investigated.

Readily available 3—methoxytoluene was converted into the C-ring of taxol using the enzyme—mediated optical resolution. Shapiro
coupling of the C-ring with A-ring afforded the AC-ring compound, which was transformed to a cyclization precursor possessing an
aldehyde and an allyl benzoate functionalities. Sml2—-mediated cyclization induced the formation of 8—-membered ring to afford ABC—
tricyclic compound in good vyield. Diketone derived from the ABC-tricycle was reacted with base and triethylsilyl triflate to give a
bis(silyl enol ether), whose epoxidation and subsequent acid mediated beta—elimination successfully afforded a taxane skeleton
possessing a bridge—head olefin and hydroxy groups. Exo—methylene moiety was constructed by the methylation of ketone followed by
dehydration of tertiary alcohol. After oxidation of the B-ring, the oxetane ring was constructed from the exo—methylene moiety to
provide the protected baccatin derivative, that is the known compound as the synthetic intermediate of taxol.
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