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Abstract 
 

Efficient access to molecular complexity and diversity is 

important for the development of small-molecule libraries 

designed to identify highly specific modulators of disease-relevant 

macromolecular targets. We envisioned the use of iteratively 

synthesized bis-vinyl ether substrates (BVEs) for cascade-type 

transformations to gain rapid access to several different classes of 

stereochemically rich scaffolds. To evaluate the utility of BVEs in 

this context, mechanistic investigations were undertaken to 

understand the chemical reactivity of these substrates in radical 

cyclization reactions and [3,3]-sigmatropic rearrangements. 

BVEs were found to undergo Claisen rearrangement at low 

temperatures. To better understand the substituent effects 

governing the rate of rearrangement, a quantitative structure-

reactivity relationship was investigated to characterize the 

transition-state structure. BVEs were found to undergo 

rearrangement through a polar, dissociative-type mechanism. An 

asymmetric, palladium-mediated Claisen rearrangement was also 

investigated. Preliminary results yielded a moderate degree of 

stereoinduction, provided the chiral directing element was 

proximal to the pericyclic framework. 

Lastly, a cascading radical cyclization across BVE/alkyne 

conjugates to afford hexahydro-2H-furo[3,4-b]pyrans was 

investigated and found to occur through a 5-exo-trig/3-exo-

trig/retro-3-exo-trig/5-exo-trig cyclization pathway, rather than the 

apparent 6-endo-trig/5-exo-trig pathway assumed previously.  
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