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Background : Englerin A (1, R = COCH2OH) is a tricyclic terpenoid recently isolated from the bark of the highly toxic species Phyllanthus engleri.1 Along with Englerin B (1, R = H) these compounds are two new representatives of the guaiane sesquiterpenes which all possess the characteristic 7,5-bicyclic ring system. Englerin A has been shown to possess significant activity in the inhibition of renal cancer cell lines. 
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Research Outline: Previously we developed a powerful methodology for the synthesis of fused 7,5-ring systems.2 The reaction employs a novel Fe(III) mediated radical ring-expansion/cyclisation sequence of the cyclopropyl ethers 2 to deliver 7,5-systems such as 4 with high stereoselectivity. Fe(III) oxidative cleavage of the cyclopropane generates the reactive -keto radical 3 which then undergoes 5-exo radical cyclisation to the 7,5-bicyclic ketone 4.  
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Brainstorming Challenge

• Develop an asymmetric total synthesis of Englerin A and B

• Complete the synthesis in 10 steps or less from readily available starting materials

• Avoid the use of protecting groups

• Use the Fe(III) mediated ring-expansion/cyclisation of cyclopropyl ethers as a key strategy

• Understand the stereochemical issues associated with radical cyclisation 
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