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Microtubule-targeted drugs currently in the clinics have 

been powerful chemotherapeutic agents for treatment of a 

variety of human cancers. However, due to their lack of 

specificity for cancer cells, normally dividing cells are 

vulnerable to these agents leading to severe toxicity. Thus, 

there is a desperate need for drugs that are selective in their 

action and have improved toxicity and superior 

pharmacological profiles. Previously it was demonstrated 

that Noscapine (an opium alkaloid, a non-toxic, non-

narcotic, orally available, plant-derived anti-cough drug) 

and its rationally-designed semisynthetic analogs 

(noscapinoids) are selective tubulin-binding anticancer 

agents with no detectable toxicity even at a doses of 300 

mg/kg and 600 mg/kg body weight in mice. This is 

because of their unique mechanism of action compared to 
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currently used chemotherapeutic drugs. They do not 

change the steady state monomer/polymer ratio of tubulin - 

 

Over a wide range of concentrations. Rather they subtly 

attenuate microtubule dynamics just enough to activate the 

mitotic checkpoints to stop the cell cycle, particularly 

mitosis and induce apoptosis. This unique property places 

noscapine in a distinctive position over other available 

tubulin-binding agents that either overpolymerize (taxanes) 

or depolymerize (vincas) microtubules and thus present 

various debilitating toxicities .However, noscapine effect 

in high micromolar ranges (~21.1 to 100 μM) towards NCI 

60 cell line panels. To enhance its therapeutic outcome, 

our research activities in my dissertation work focus on 

rationally design new derivatives of noscapine by 

strategically manipulating the scaffold structure of 

noscapine as applying chemoinformatics approaches. The 

promising derivatives will be chemically synthesized and 

their experimental evaluation. Our long-range goal is to 

develop an effective treatment strategy for cancers 

utilizing noscapine and its potent derivatives. We 

anticipate that the successful completion of this project 

will provide sufficient preclinical data to obtain the new 

status of an investigational new drug (IND) from FDA, 

necessary for moving it from bench to clinic.  
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