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Cyclooctane – The Challenges

§ Molecular mechanics calculated 8-
membered carbocycles to have 
relatively high strain energy

§ 8-membered rings are flexible
§ 10 different conformations!
§ can interconvert readily depending 

on nature of substituents

Li, C-C. et al. Chem. Rev. 2020, 120, 5910-5953
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Cyclooctanoids – The Challenges

Li, C-C. et al. Chem. Rev. 2020, 120, 5910-5953

§ Cyclooctanoid natural products typically consist of fused/bridged skeletons
§ hard to predict which methods will give what regio/stereo/chemo-selective 

control



Cyclooctanoids – The Appeal

Li, C-C. et al. Chem. Rev. 2020, 120, 5910-5953

§ Cyclooctanoid natural products do exhibit important bioactivities and thus are 
interesting targets for total synthesis
§ Many strategies have been developed to construct the 8-membered ring systems

anti-bacterial                                                            

anti-cancer                                            anti-hypertension                                                        
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Intramolecular Cycloaddition
Vinigrol (Li, 2019)
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Intramolecular Cycloaddition
Vinigrol (Li, 2019)

Other examples: Nicolaou’s CP-molecules (1999)
Fukuyama’s synthesis of (-)-CP-263,114 (2000)

Shair’s synthesis of longithorone A (2002)
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Reisman, S. et al. J. Am. Chem. Soc. 2018, 140, 1267-1270

Radical-Mediated Cyclization
SmI2 – Pleuromutilin (Reisman, 2018)
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Radical-Mediated Cyclization
SmI2 – Pleuromutilin (Reisman, 2018)

Other examples: Mukaiyama’s synthesis of taxol (1999)
Molander’s synthesis of iso-schizandrin (2003)

Procter’s synthesis of pleuromutilin (2013)



Radical-Mediated Cyclization
McMurry Coupling – 1-Hydroxytaxinine (Inoue, 2019)

Imamura, Y.; Yoshioka, S.; Nagatomo, M.; Inoue, M. Angew. Chem., Int. Ed. 2019, 58, 12159−12163



Radical-Mediated Cyclization
McMurry Coupling – 1-Hydroxytaxinine (Inoue, 2019)

Imamura, Y.; Yoshioka, S.; Nagatomo, M.; Inoue, M. Angew. Chem., Int. Ed. 2019, 58, 12159−12163



Radical-Mediated Cyclization
McMurry Coupling – 1-Hydroxytaxinine (Inoue, 2019)

Imamura, Y.; Yoshioka, S.; Nagatomo, M.; Inoue, M. Angew. Chem., Int. Ed. 2019, 58, 12159−12163

Other examples: Nature. 1994, 367, 630−634 
(Nicolaou’s taxol)
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Radical cascade –6-epi-Ophiobolin N (Maimone, 2016)
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Transannular Reactions
Aquatolide (Takao, 2019)

Takao, K.-i.; Kai, H.; Yamada, A.; Fukushima, Y.; Komatsu, D.; Ogura, A.; Yoshida, K. Angew. Chem., Int. Ed. 2019, 58, 9851−9855

Other examples: (+)-FR182877 (Sorensen, 2002)
(-)-FR182877 (Evans, 2002)
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Poitediol (Vanderwal, 2010)
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Transition Metal-Catalyzed Carbocyclization
Asteriscanolide (Yu, 2011)

Yu, Z-X. et al. Chem. An Asian J. 2012, 7, 593-604
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