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Strain in Natural Products

Bent arene rings
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neocarzinostatin
chromophore 

Medium sized rings with
multiple sites of unsaturation



Strain in Natural Products

anti-Bredt double bonds
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S-value:      9                   7                     6    
Sesquiterpene was 
isolated from a New 
Zealand Eurypon sp. 
Sponge

bicyclo[4.3.1]decene

C. M. Williams et al., Angew. Chem. Int. Ed. 2014, 53, 13664-13688.



Strain in Natural Products

> trans-bicyclo[3.3.0]octanes
— Strain energy of trans 6-13 kcal/mol higher then cis

> Only 10 out of 2000 bicyclo[3.3.0]octanes are trans

> To date 4 natural product synthesized with this structure

5R. H. Boyd, J. Am. Chem. Soc. 1970, 92, 3109–3118.
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Retrosynthetic Analysis
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Forward Synthesis 
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Forward Synthesis 
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Forward Synthesis 
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Forward Synthesis 
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Forward Synthesis 
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1) Rh(PPh3)3Cl, toluene/PhCN,    
130 °C

2) TBAF, THF, 30 °C
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Me

CHO
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40%
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Conclusion

> First total synthesis of (−)-persilphiperfolan-8-ol 

> 4.4% yield over 13 steps

> Key step is the Pd-catalysed tandem cyclization
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Diazo transfer
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Wolff rearrangement
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