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Total Synthesis of Taxol
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Background

• isolated from the stem bark of 

the Pacific yew tree (Taxus 

brevifolia)

• structure fully elucidated in 

1971

• most widely prescribed 

anticancer drug today

Structural features

• highly oxygenated [6−8−6−4] core

• 11 stereocenters, 7 contiguous chiral centers, 3 

quaternary stereocenters

• extremely strained bicyclo[5.3.1] undecane ring system 

with an anti-Bredt bridgehead double bond between 

C11−C12

• highly distorted taxane skeleton in an inverted bowl shape

Taxol production

• 1960s-80s: Taxol only obtained in low yield by isolation from the bark 

of the Pacific yew

• ∼6,000 trees, 27,300 kg of bark, ∼1.9 kg of Taxol, (0.007% 

yield)

• Semisynthesis of Taxol from 10-deacetylbaccatin III: Holton−Ojima 

method

• Renewable: isolated from the needles and twigs of the 

European Yew

• Plant cell fermentation technology: metric-ton scale

• No commercial or other practical need for total synthesis
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Summary & Outlook
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Conclusions

• Taxol’s total synthesis remains an academic-level pursuit 

• Taxol supply is a solved problem

• Taxol limitations: toxicity, poor solubility, drug resistance

• Nonetheless, its total synthesis illustrates the power of de novo total 

synthesis as a science and as an art

• 550 known taxane diterpenes, only a few of which have yielded to 

total synthesis, would benefit greatly from the chemistry developed in 

pursuit of Taxol and related taxanes
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