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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE:(Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)  
THIS PROJECT HAS THE AIM OF SYNTHESIZING NOVEL RUTHENIUM-PHOSPHORUS COMPOUNDS FOR USE AS 
ANTI-CANCER DRUGS.  WE WILL ALSO USE VARIOUS BIOCHEMICAL METHODS TO ELUCIDATE THE 
MECHANISM OF ACTION AND THE SPECIFIC INTRACELLULAR TARGETS OF THESE COMPOUNDS THAT GIVE 
THEM THEIR ACTIVITY.   
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  Ruthenium-arene complexes of 1,3,5-triaza-7-
phosphatricyclo[3.3.1.1]decane (RAPTAs) have shown great potential for anti-cancer applications and 
demonstrate fewer side effects than their more toxic platinum predecessors.  However, their lower 
toxicity in turn necessitates a higher dosage which can sometimes be unachievable due to solubility 
limitations.  We plan to circumvent this limitation by using polycyclic phosphinites as the phosphorus 
ligands in a new series of RAPTA analogs.  Given that phosphinites typically have greater solubilities in 
polar solvents than phosphines, these oxygen-containing phosphorus ligands will allow us to achieve 
higher drug concentrations in aqueous solution overcoming this limitation of RAPTAs.  The phosphinite 
ligands will also impart different electronic character to the drug’s metal center possibly affecting its 
target binding affinity (specifically towards DNA).  Our phosphinite ligands will be readily synthesized 
from their corresponding triols and PCl3 with the RAPTA analogs then being constructed by reaction of 
the phosphorus ligand with a readily available ruthenium-arene dichloride.  The coordinating anions will 
be substituted by either 1,1-cyclobutanebicarboxylate or oxalate in order to directly compare the activity 
of our compounds with the three FDA approved platinum drug standards; cisplatin, carboplatin, and 
oxaliplatin.   

EXECUTIVE SUMMARY: (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 for California.)         
Ruthenium-based metal complexes containing phosphine ligands (RAPTAs) have shown great potential 
recently as an alternative to the current platinum-based anticancer drugs on the market.  Their appeal 
stems from the fact that their higher aqueous stability makes them less toxic in the body and hence, they 
display fewer of the unwanted side effects that are associated with their platinum counterparts.  The 
downfall of this reduced cytotoxicity, however, is that in order to be effective a higher relative dose must 
be given.  This limits the efficacy of those compounds which have lower solubilities than required to 
achieve the concentration necessary to be an effective treatment.  It is our intention to construct 
ruthenium complexes that are structurally similar to the RAPTAs with a new series of phosphorus ligands 
that will allow for greater aqueous solubility and stability.  This will allow us to overcome the 
concentration limitations of the first generation RAPTA type ruthenium drugs.  Our synthetic strategy 
also allows for greater ligand variability that could eventually be used to impart cell specific targeting 
moieties directly into our drug design.  The advantages to a successful ruthenium based anticancer drug 
would be far reaching and many.  These drugs could either be used as a first offensive against newly 
discovered tumor growths or they could be used as a follow up treatment to the many instances where 
cancerous relapses display an acquired resistance to the initial (usually platinum based) treatment.   
                                                                                     


