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Methods

Many complex molecules found in natural products 
and pharmaceutical industries rely on their unique 
of spirocyclic structure to function properly in 
various environments. Of particular interest to 
researchers is how to optimize the synthesis of such 
compounds through cascade processes. This 
procedure utilizes a one-pot method that minimizes 
waste and saves time during synthesis.

The other project that made significant progress this 
past summer involved creating a textbook of 
practice problems on the reactions learned in 
organic chemistry courses. This way, students can 
enhance their learning experience by testing their 
skills with real reactions.

In total, roughly 200 articles gathered from SciFinder® were analyzed for the 
spirocyclic compound analysis. Summaries for these articles were sorted into 
categories based upon their similarities, focusing on domino-like reactions. In 
total, all the summaries were combined into a review on the synthesis of 
spirocyclic compounds involving cascade processes that will assist the academic 
world in understanding the formation and behavior spirocycles in various 
environments. Currently, the review is in the final stages of editing and will then 
be submitted to the European Journal of Chemistry for publication.

The creation of a textbook consisting of multiple practical uses of common 
reactions in organic chemistry will enable students to easily look up a reaction, 
practice writing the mechanism from reactants to products, and see novel 
methods in which the reactions they are studying have been utilized in research. 
Thus far, problems for the first semester of organic chemistry has been written 
and is being refined for publication. 

With the help of a team from CSU San Marcos, the 
scientific database SciFinder® was used to conduct 
literature searches and collect real data from 
published experiments focusing on the formation of 
spirocyclic compounds. Then, individual articles 
were written to summarize the authors’ findings 
and the data included was sorted into categories, 
such as the type of reaction that was run and the 
conditions used to synthesize spirocyclic products.

A similar process was taken to write the 
supplementary organic chemistry textbook. Articles 
from SciFinder® provided conditions for specific 
reactions, a mechanism was drawn with the 
software ChemDraw, and all relevant information 
for the reaction was put in its respective chapter 
corresponding that found in L. G. Wade’s textbook.
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Figure 3 (above). A sample entry from the organic 
chemistry practice problem textbook

Figures 1-2 (left).   
A sample entry 
from the review    
of spirocyclic 
compounds 
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