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The expected final results and their potential impact and use: 

Using the building blocks designed and the general reaction conditions in hand, we will test the hypothesis 

that, collectively, they allow for the preparation of most of the tricyclic scaffolds of angularly-fused 

spiranoid lactones found in nature, as well as never-before-seen architectures. We will briefly outline our 

current thoughts along with the experiments that we hope to use to confirm these hypotheses. 

 

1. The broad applicability and potential of the described platform will allow us to utilize it to complete total 

syntheses of a series of tricyclic angularly-fused natural products using the same retrosynthetic 

algorithm, collection of very similar building blocks, and common reaction conditions. Application of 

this approach only requires preparation of the corresponding capping elements. For example, the 

methodology to be developed in our lab is ideally suited to accomplish the total synthesis of Alliacanes. 

It is noteworthy to point out that although the structures of alliacols A, B, and Alliacolide are closely 

related, to the best of our knowledge, the synthesis of all three natural products using a shared synthetic 

sequence has not been reported to date. 

 

2. Rapid access & Bio-evaluation: Our methodology allows rapid access (3-4 steps) to a mixture of easily 

separable diastereomers through a precursor, lactone or products stages. Once separated, each of the 

diastereomeric products can be further subjected to a biological evaluation study, thus revealing its 

potential therapeutic activity. A positive result will drive the selective synthesis of the desired compound 

(one of two subjected for studies diastereomers) in its enantiopure form utilizing the same double 

cyclization methodology. 

 

3. Post-synthetic modifications: Post-synthetic reconstructions/additions are easily carried out once a 

product is obtained, since the robustness of the method and a variety of original building blocks are 

designed to allow for the presence of vital functional groups across the scaffold of the constructed 

species. 

 

4. Control of the rings system: Our methodology is highly versatile and allows construction of numerous 

combinations of angularly fused tricyclic systems. The anticipated products are natural, well-known 

scaffolds, as well as novel molecular frames (never-before-seen in the lack of feasible synthetic 

protocols). 

 



5. The following scheme visualizes the enormous promise our methodology holds, originating from a 

single core substrate (precursor 3 is demonstrated as one example out of many possible primary 

scaffolds) and yielding an abundance of modified products that are all generated using simple, key 

transformations that are outlined in this proposal. Therefore, the scope of this project is in fact infinite 

and will provide easy and feasible access to a wide variety of sought after natural compounds. 

 

 

Originality and Scientific Impact: 

Applications: The project represents a novel solution to a challenging scientific problem. This new 

methodology may drastically reduce the time and cost needed to construct several important classes of 

natural products that share common scaffolds, their derivatives (potential drug-candidates), and natural 

product-like molecules. Considering its great potential applicability, we strongly believe that the ideas 

described in this proposal will have significant impact on the general, common approach to synthetic and 

medicinal chemistry. Accordingly, we are convinced that successful results will yield publications in 

high-ranking journals. 

 

Fundamental Science: We are confident that the proposed methodology will be groundbreaking in the 

field of fundamental science by enhancing traditional target-oriented synthesis. This novel concept will 

reshape the idea of spiranoid lactone moieties as building blocks in multistep synthesis, thus enabling 

completely innovative retrosynthetic analyses. Importantly, the application of the proposed strategy to 

easily accessible building blocks will allow for the straightforward preparation of complex systems.  

 

 

	  
	  


