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Vinigrol Background

Hashimoto, M.; et al., JOC 1987, 52, 5293.  Okuhara, M.; et al., J. Antibiot. 1988, 41, 25. Okuhara, M.; et al., J. Antibiot. 1988, 41, 31. 

Isolated and characterized: 1987

Activity:
• Antihypertensive 
• Inhibits PAF-induced platelet aggregation in human plasma @ IC50 = 33 nM

(PAF = platelet activating factor)
• TNF (tumor necrosis factor) antagonist; TNF involved in human inflammation 

process

Virgaria nigra F-5408
Chemical Interest:
• Before first total synthesis (2008): 17 publications (including Corey, Paquette, 

Barriault) & 4 PhD dissertations
• Challenging diterpene system: 8-contigious stereocenters, compact caged 

structure



Synthetic History

Baran, P.S.; et al., JACS 2009 131, 17066.  Barriault, L.; et al., ACIE 2012, 51, 2111. Njardarson, J.T.; et al., ACIE 2013, 52, 8648.  Kaliappan, K.P.; et al., Org. 
Lett. 2014, 16, 5540. Luo, T.; et al., JACS 2019, 141, 3440. Li, C.-C.; et al., JACS 2019, 141, 15773.

Louis Barriault, Univ. of Ottawa
2012 – Formal Synthesis

Krishna Kaliappan, Indian Inst. Tech. 
Bombay

2014 – Formal Synthesis

Jon Njardarson, Univ. of Arizona
2013 – Total Synthesis

Phil Baran, Scripps Research Inst.
2008 – Total Synthesis

Chuang-Chuang Li,
Shenzen Grubbs Inst. - Southern 

Univ. Sci. & Tech.
Sept. 2019 – Total Synthesis

Tuoping Luo,
Peking Univ.

Feb. 2019 – Total Synthesis



Brief Overview of Synthetic Attempts

Paquette, L.A.; et al., JOC 2003, 68, 6096. Paquette, L.A.; et al., JOC 2005, 70, 505. Paquette, L.A.; et al., JOC 2005, 70, 510. Paquette, L.A.; et al., JOC 2005, 70, 
514. Barriault, L.; et al., JOC 2005, 70, 8841. Barriault, L.; et al., Org. Lett. 2007, 9, 1545. 



Baran’s Synthesis of (±)-Vinigrol (2009)

Baran, P.S.; Maimone, T.J.; Shi, J.; Ashida, S., JACS 2009 131, 17066-17067.
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Luo, T.; Yu, X.; Xiao, L.; Wang, Z., JACS 2019, 141, 3440-3443.
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Luo, T.; Yu, X.; Xiao, L.; Wang, Z., JACS 2019, 141, 3440-3443.

604 mg
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Summary


