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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  
Our goal is to develop a Diels-Alder reaction for the synthesis of a class of natural products called 
neolignans which contain a 1,4-benzodioxane core structure.  After synthesis of several target neolignans, 
these compounds will be tested for biological activity to provide information about their potential 
pharmaceutical applications.    

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  
 
1,4-benzodioxane-based natural products have demonstrated a variety of biological activities.  For 
instance, silybin has proven to be an effective cancer chemopreventive and hepatoprotective agent, 
coumarins possess antioxidative and cytotoxic properties, and americanins have demonstrated 
antibacterial and neuritogenic activities.  Many synthetic efforts have been made to synthesize the 1,4-
benzodioxane core structure, but no general method has been reported to date.  The Diels-Alder 
cycloaddition reaction is a very efficient way to generate six-member rings.  In the case of 1,4-
benzodioxane, a hetero-Diels-Alder reaction between an ortho-quinone and an appropriate dienophile is 
proposed to create the biologically and synthetically important core structure.  This approach will provide 
a generic synthetic method for the synthesis of 1,4-benzodioxane-based natural products.  With this goal 
in mind, the specific aims of this proposal are: 1) development of the o-quinone Diels-Alder 
cycloaddition reaction, 2) total synthesis of neolignans 1-6 with the Diels-Alder cycloaddition of o-
quinone as the key step, 3) biological activity screening of neolignans 1-6 (in conjunction with Dr. Larry 
Kirk) in order to provide information about the potential pharmaceutical applications of the target 
neolignans.  

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.  
 
Many biologically and pharmacologically active compounds arise from Chinese herbal medicines.  The 
six neolignans we are interested in were isolated from a plant called Rodgersia podophylla, first identified 
by Asa Gray at Harvard.  The plant belongs to the family of Saxifragaceae, and the rhizomes of the plant 
have been used for treatment of enteritis and bacillary dysentery.  Moreover, these neolignans all possess 
a 1,4-benzodioxane ring, which is a key structure among a number of natural products.  However, there is 
no general method to synthesize this kind of structure.  When I was a postdoctoral researcher at UC Santa 
Barbara, I successfully oxidized phenol to ortho-quinone, a useful reactive intermediate in natural 
product synthesis.   There are many applications of ortho-quinones, but we are especially interested in 
developing a hetero-Diels-Alder reaction method, which will be used to generate 1,4-benzodioxane, a 
core structure in many bioactive natural products as mentioned above.  This method can serve as a 
generic approach to synthesize structurally similar natural products.  The six newly isolated neolignans 
will be our target molecules in application of this method.  We will also run a series of biological tests on 
the target molecules in order to check the compounds for possible pharmaceutical application.                    
                                                                      


