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ABSTRACT 

 The propellane alkaloids comprise a large class of natural products that possess 

varying degrees of structural complexity and biological activity. The earliest of these to 

be isolated was acutumine, a chlorinated alkaloid that has been shown to exhibit selective 

T-cell cytotoxicity and antiamnesic properties. Alternatively, the hasubanan family of 

natural products has garnered considerable attention from the synthetic community in 

part due to its structural similarities to morphine. While these alkaloids have been the 

subject of numerous synthetic studies over the last forty years, very few enantioselective 

total syntheses have been reported to date. 

 As part of a research program directed towards the synthesis of various alkaloid 

natural products, we have developed a unified strategy for the preparation of the 

hasubanan and acutumine alkaloids. Specifically, a highly diastereoselective 1,2-addition 

of organometallic reagents to benzoquinone-derived tert-butanesulfinimines was 

established, which provides access to enantioenriched 4-aminocyclohexadienone 

products. This methodology enabled the enantioselective construction of functionalized 

dihydroindolones, which were found to undergo intramolecular Friedel-Crafts conjugate 

additions to furnish the propellane cores of several hasubanan alkaloids. As a result of 

these studies, the first enantioselective total syntheses of 8-demethoxyrunanine and 

cepharatines A, C, and D were accomplished in 9-11 steps from commercially available 

starting materials.  

 More recent efforts have focused on applying the sulfinimine methodology to the 

synthesis of a more structurally complex propellane alkaloid, acutumine. Extensive 

studies have determined that a properly functionalized dihydroindolone undergoes a 
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photochemical [2+2] cycloaddition followed by a lactone fragmentation/Dieckmann 

cyclization to establish the carbocyclic framework of the natural product. The preparation 

of more appropriately oxidized propellane intermediates is currently under investigation, 

and is anticipated to facilitate our synthetic endeavors toward acutumine. 
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