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The structurally distinct indole
diterpenoids paspaline were first
discovered from Claviceps paspali in the
1966, related compounds including
paspalicine, paspalinine, paxilline,
aflatrem , paspalitrem.

Derivatives of paspalinine have shown
potent activity as potassium channel
antagonistsand may be useful in the
treatment of glaucoma.

Fehr, T.; Acklin, W. Helv. Chem. Acta 1966, 49, 1907.
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Smith’s first generation total synthesis

Retrosynthetic Analysis of Paspaline

A. B. Smith et al. J. Am. Chem. Soc. 1985, 107, 1769-1771. 8
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A. B. Smith et al. J. Am. Chem. Soc. 1985, 107, 1769-1771.

Rupe rearrangement/
Nazarov cyclization cascade
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A. B. Smith et al. J. Am. Chem. Soc. 1985, 107, 1769-1771.

Petrow reaction
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A. B. Smith et al. J. Am. Chem. Soc. 1985, 107, 1769-1771.

Gassman indolization
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Smith’s second generation total synthesis

A. B. Smith et al. J. Am. Chem. Soc. 1989, 111, 5761-5768. 16



Smith’s second generation total synthesis

Construction of Tricyclic Enone

A. B. Smith et al. J. Am. Chem. Soc. 1989, 111, 5761-5768. 17



Smith’s second generation total synthesis
Orchestration of the Vicinal Quaternary Centers:
A Challenging Synthetic Problem

A. B. Smith et al. J. Am. Chem. Soc. 1989, 111, 5761-5768. 18
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Smith’s second generation total synthesis

A. B. Smith et al. J. Am. Chem. Soc. 1989, 111, 5761-5768.

Completion of a Highly Stereocontrolled
Total Synthesis of (-)-Paspaline.
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Smith’s second generation total synthesis

A. B. Smith et al. J. Am. Chem. Soc. 1989, 111, 5761-5768.

A More Efficient Route to Tricyclic Ketone
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Johnson’s total synthesis
Synthesis Plan for Paspaline

R. Sharpe, J. Johnson. J. Am. Chem. Soc. 2015, 137, 4968-4971. 23
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R. Sharpe, J. Johnson. J. Am. Chem. Soc. 2015, 137, 4968-4971. 24
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R. Sharpe, J. Johnson. J. Am. Chem. Soc. 2015, 137, 4968-4971. 25



Johnson’s total synthesis

R. Sharpe, J. Johnson. J. Am. Chem. Soc. 2015, 137, 4968-4971.

Sanford, M. S et al
J. Am. Chem. Soc. 2004, 126, 9542.
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Johnson’s total synthesis

R. Sharpe, J. Johnson. J. Am. Chem. Soc. 2015, 137, 4968-4971. 27
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Newhouse’s total synthesis

T R. Newhouse et al. J. Am. Chem. Soc. 2019, 141, 1479-1483. 29
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T R. Newhouse et al. J. Am. Chem. Soc. 2019, 141, 1479-1483. 30



Newhouse’s total synthesis

T R. Newhouse et al. J. Am. Chem. Soc. 2019, 141, 1479-1483. 31
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Summary

Smith’s first generation
23 steps. 
Key steps:
Reductive alkylation
Rupe rearrangement/Nazarov
Cyclization

Smith’s second generation
29 steps. 
Key steps: 
Common advanced intermediate
1, 4-addition for vicinal quaternary
center

Johnson’s
30 steps.
Key steps: 
highly diastereoselective enzymatic desymmetrization. 
Ireland-Claisen rearrangement.
Diastereotopic group selective C−H.
.

Newhouse’s 
10 steps. 
Key steps: 
Biomimetic F-C cyclization 
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Thanks for your attention !
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