Toxicology

Specifically, we have examined reactions of α,β- unsaturated carbonyl compounds, such as acrylamide, acrolein and 4-hydroxy-2-noneneal (HNE), with amino acid thiols and proteins that contain active sulfhydyl groups. The compounds under investigation have been linked to toxicity in most major organ systems and evidence suggests that these soft electrophiles produce toxicity via a common mechanism. A growing body of evidence also indicates that the behavior of such compounds is relevant to the study of neurodegenerative diseases and thus, we will be continuing our studies to elucidate the mechanism of such toxins, particularly with respect to their newly recognized potential to produce neurotoxicity via nerve terminal damage. Our methods include the use of quantum mechanical parameters, calculated via commercially available software, to study the nature of the electrophiles and their thiolate targets. 
In addition, we are studying the reactivity and toxicology of certain 2,5-hexanediones and are attempting to determine their toxic mechanism of action. Evidence indicates that the neurotoxicity expressed by such compounds is due to the adduction of lysine units in proteins to form pyrroles. We are attempting to discover whether this process can be mechanistically related to the action of the α,β- unsaturated carbonyl compounds.
Quinoxalines and other N-Heterocycles
1. We are presently engaged in the synthesis of a series of compounds that result when the quinoxalinium salts (1) are treated with stabilized enolates. The brightly colored products may be of interest as potential dyes and/or indicators, since, as solutes, they change color relative to the pH of the solution.
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2. We are continuing to explore the scope of our recently published method for the reduction of quinoxalines (3) to their tetrahydro derivatives (4) via boron containing reducing agents (conditions shown are equivalent to using BH3-THF). Reduction takes place in syn fashion exclusively and is specific to the diazine ring. We have found that 
this technology can be extending to an ever-widening number of substituted quinoxalines and that other N-hetrocycles also undergo reduction under these conditions.
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3. In expanding our method to other aromatic nitrogen heterocycles, we are investigating the potential of modifying conditions such that asymmetric induction may take place, producing, for example, compounds such as 5-7
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