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Research
Design, synthesis, and study of the chemical properties of novel heterocyclic compounds of pharmacological interest. 
We are interested in developing novel synthetic methodologies that will be applied in the area of heterocyclic ring formation, particularly for the synthesis of pyrrole, imidazole and indole derivatives of natural products or pharmacologically active compounds. One aspect of this research is identified by our efforts towards finding promising drugs against AIDS and is focused on synthesizing non-nucleoside HIV-1 reverse transcriptase (RT) inhibitors. Compounds exhibiting this activity include diarylsulfones, pyrrolobenzothiazepines, as well as pyrrolobenzothiadiazocines. We also have strong interest in the synthesis of analogues of the pyrrolo[2,1-c][1,4]benzodiazepine family of anti-tumour antibiotics such as anthramycin, DC-81 and abbeymycin. These natural products have shown strong cytotoxic and anti-tumour effects believed to arise from interaction with DNA. Certain pyrrolo[2,1-c][1,4]benzodiazepines, such as VPA-985, are known to be orally active arginine vasopressin antagonists with selectivity for V2 receptors may be potentially useful for treating diseases characterized by excess renal reabsorption of free water. In this are of research we are interested in the synthesis of novel imidazo- and pyrrolo[1,2-c][1,3]benzodiazepines. 
 
Design, synthesis, and study of the chemical properties of trihalomethyl substituted aromatic and heteroaromatic compounds.
             Nucleophilic aromatic substitution in carbocyclic and heterocyclic arenes is a very important reaction from both the academic and industrial point of view. Tele nucleophilic substitution is the reaction where an entering group occupies the position located by more than one atom from the atom to which the leaving group was bonded. For this type of useful and exciting chemistry we require 3-(trichloromethyl)- pyridine, quinoline, nitrobenzene, nitronaphthalene, benzonitrile and naphthonitrile derivatives, as starting materials. One of our targets is the synthesis of the naturally occurring cereal hydroxamic acid, 2,4-dihydroxy-7-methoxy-1,4-benzoxazin-3-one (DIMBOA), which exhibits interesting biological properties, such as phytotoxic, antimicrobial, antifeedant, antifungal, and insecticidal properties. On this line of work we aim to investigate the chemistry of trichloromethyl analogues of DIMBOA and other closely related natural products.
 
Design, synthesis, and study of the chemical properties of hydrazones and oximes of o-hydroxyarylaldehydes and ketones
             Oxidative ring closure is an important tool for synthesizing a plethora of 5- and 6-membered heterocycles. In recent years there has been a rich development of both selective and mild oxidation methods that have found important applications in synthetic organic chemistry, that are useful for industry. Our research in this area of chemistry involves the oxidative cyclisation of hydrazones and oximes of o-hydroxyarylaldehydes and ketones. We have incorporated the medicinally important isoxazole, 1,2,5-oxadiazole, indole and pyran rings into novel polyheterocyclic systems. In parallel we are investigating the in situ oxidative generation of 1,3-dipoles from appropriately substituted hydrazones and oximes of o-hydroxyarylaldehydes and ketones leading to intra- or intermolecular cycloaddition reactions with alkenes or alkynes.
 
Teaching
Undergraduate 
Organic Chemistry I-ΙV, Laboratory of Organic Chemistry I and II, Advanced Organic Synthesis Laboratory, Literature or/and Laboratory Research, Natural Products and Heterocyclic Compounds. 
Graduate 
Bioorganic Chemistry (Chapter on: Anti-cancer compounds, synthesis and interaction with DNA), Advanced Lectures in Organic Chemistry (Chapters on: Synthesis of indolizomycin and penicillin V), Applied Heterocyclic Chemistry, Postgraduate Laboratory of Organic Chemistry
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