
 

 

 

 

Medicinal Chemistry and Drug Discovery 
During the last few years, we have been involved in rational drug design programs 

aimed at the discovery of promising candidates for the treatment of giardiasis and other 
important diseases. Giardia lamblia is the most common intestinal parasitic infection 
worldwide in humans and animals. This waterborne disease has become a serious health 
problem worldwide and in the U.S. In developing nations, the average prevalence of 
infection is 20-30%, with many hyperendemic regions reaching 95%, and in the United 
States there are ~20,000 reported cases (and an estimate of 2 million actual cases) 
annually. Giardia is further denoted as a Category B Bioterrorism Agent. There is no 
vaccine currently available for use, and disease control relies solely on a limited set of 
chemotherapeutics. Several agents for the treatment of giardia lamblia infections, 
including metronidazole, tinidazole or nitazoxanide, have been introduced. These drugs, 
while still largely effective, have emerging resistance, deleterious side effects, and 
contraindications for use. Thus, there is a real need for systematic drug development 
within the field – particularly efforts focusing on novel targets that are not likely to incur 
multi-drug resistance. Within the small intestine, the parasites attach to prevent expulsion 
and to initiate infection. The attachment is therefore essential for virulence. We have 
realized that the process of attachment represents a promising and unexplored target for 
new drug development to treat giardiasis. However, to effectively use attachment as a 
target, we also aim to understand the mechanism and protein machinery involved.   

Our medicinal efforts are typically guided by evaluation of structure-activity 
relationships (SAR) of selected drug leads. In collaboration with Dr. Heidi Elemendorf’s 
group (Biology Department, Georgetown University), we design and synthesize families 
of novel compounds and then test the potency of these drug leads to affect giardia 
lamblia. Initially, the Elmendorf laboratory used a phenotype-based assay to identify a set 
of lead compounds from the NCI Diversity Set chemical library that inhibit giardia 
attachment at ≤5 µM, but do not affect an intestinal epithelial cell line at 50 µM. This 
screening uncovered several promising pharmacophores such as 47949 and other N,N-
bis(2-hydroxy-1-naphthylmethyl)amines that facilitate a modular synthetic approach, 
Figure 1. Systematic variation of the structures of 47949, 38737 and 658142 are currently 
performed to develop SAR principles that will guide future modification directions, 
Figure 2. The attachment of a biotin label to investigate the molecular target and 
mechanism of action of these drugs is also investigated. The incorporation of biotin at the 
molecular periphery is expected to not compromise the activity of these prototype drugs. 
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Figure 1. Structures of new parent drug leads and biotin-labeled derivatives. 

 
Importantly, some of our experience from a related study directly applies to this 

project. As part of our involvement in collaborative antimalarial drug discovery efforts, 
we have successfully synthesized a wide range of new antimalarial chloroquine (CQ) 
drugs and CQ-derived probes. We have shown that chemical labeling without affecting 
the pharmacological drug profile can be accomplished by careful selection of the site of 
the biotin attachment. In short, we prepared a chloroquine-derived drug, AzB-CQ, that 
carries a biotin and a perfluorophenylazido group remote from the antimalarial 7-chloro-
4-aminoquinoline pharmacophore. The antiplasmodial activity, digestive vacuole 
accumulation and hemozoin inhibition capacity of AzB-CQ was found to mimic that of 
the parent drug and AzB-CQ has been extremely useful to gain novel insights into drug 
transport in CQ sensitive and CQ resistant strains and for the elucidation of the CQ 
resistance mechanism. While we are currently planning to prepare biotin-labeled 
derivatives of 47949, 38737 and 658142 for initial analyses of the mode of action of 
antigiardiasis drugs, a long-term goal is to also incorporate the perfluorophenylazido 
group which then will allow covalent attachment to the molecular target for detailed 
characterization of the drug binding site(s). 

 



 
Figure 2. Selected compounds currently tested. 
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