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Research Areas and Active Projects 
 

The most current research has been focused in the area of 
medicinal chemistry related to the synthesis and pharmacological 
evaluation of novel compounds with potential anti-cancer and anti-
malarial activity. Specifically, a short summary of the main projects 
is described below: 
 

 Synthesis of cyclic disulfides as potential inhibitors of enzymes 
with cysteine redox couples in their active site: A variety of 
redox enzymes with key biological functions have a redox-active 
cysteine couple in their active site. In the redox process, the 
sulfhydryl groups of each of the cysteine residues is alternately 
oxidized to form a disulfide group and reduced to form two thiol 
groups. We have synthesized a variety of novel cyclic disulfide 
derivatives that specifically interact, presumably via interaction 
of the cyclic disulfide group of the inhibitor with the cysteine 
redox couple of the enzyme. Thus far, selective cyclic disulfide 
inhibitors of three different redox enzymes have been identified: 
a. Selective cyclic disulfide inhibitors of the oxidizing enzyme 
Plasmodium falciparum DHODH have been identified, which 
possibly could be developed into novel antimalarial drugs (in 
collaboration with Dr. Glenn McConkey, University of Leeds). b. 
Inhibitors of glutathione reductase have been identified. 
Molecular docking is applied to be able to identify, and 
subsequently synthesize selective inhibitors of Plasmodium 
falciparum glutathione reductase inhibitors as antimalarials, or 
inhibitors of human glutathione reductase as potentially useful 
compounds for drug-resistance reversal. c. Selective cyclic 
disulfide inhibitors of thioredoxin reductase have been 
identified, of which the most potent compounds identified thus 
far were also shown to inhibit in vitro growth of breast cancer 
cell lines at 1-2 micromolar concentrations (in collaboration with 
Dr. Marianela Pérez-Torres School of Pharmacy, UPR), thus 
providing an interesting avenue for the synthesis of novel more 
potent compounds as potentially novel anti-cancer drugs. 
 

 Synthesis of novel, dual inhibitors of Rac1 and cdc42: Rac1 and 
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 cdc42 are both important GTPase enzymes involved in signal 
transduction in cell metastases. We have an interest to 
synthesize and develop novel inhibitors for these GTPases in 
order to be able to prevent cell cancer growth (with Dr. 
Surangani Dharmawardhane, Department of Biochemistry, UPR, 
and Eliud Hernández, School of Pharmacy, UPR). 

 

 Plant extracts with pharmacological effects: We are interested 
to study locally available flora for their potential pharmacological 
effects. Specifically, we have found an extract with significant 
anxiolytic effects (in collaboration with Dr. Nivia Pérez, 
Department of Anatomy and Neurobiology). 
Unfortunately, due to lack of financial support for maintenance 
of essential instrumentation, and insufficient availability of funds 
for the purchase of materials, these projects are currently 
inactive. Because the laboratory work is on hold, the focus of the 
research will be reoriented towards the area of clinical research. 
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Breast Cancer Invasive Compounds”, S; 2948 B666. [first prize 
poster award] 

 

 Quiñonez-Laracuente, K; Grana A., Reyes D., Vlaar C. and Pérez-
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