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	Although inflammation is initially protective, if it becomes persistent or chronic it can cause local tissue damage and set the stage for a variety of inflammatory diseases.  The multifaceted roles of polyunsaturated fatty acids (PUFA) in inflammation are well recognized. The key involvement of arachidonic acid (ARA) in the inflammatory response is well established, while the protective effects of the omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are well documented through epidemiological and nutritional investigations. However, the key molecular mechanisms for many of these beneficial actions have remained elusive. 
	Our recent collaborative studies have established a number of new classes of lipid mediators derived from EPA and DHA that are formed locally and promote the resolution of inflammation (Chem. Rev. 2011, 111, 5922).  The enzymatic oxygenation of EPA leads to E-series resolvins, while DHA is converted to D-series resolvins, protectins/neuroprotectins, and maresins.  These novel hydroxylated metabolites feature specific stereochemical structures with defined Z/E geometries and R/S configurations.  
	In order to unambiguously define their structure and stereochemistry, and to investigate their biological functions, we developed convergent stereocontrolled total synthesis for each of these molecules (e.g. Tet. Lett. 2012, 53, 1695; Org. Lett., 2013, 15, 1324).  We also synthesized their postulated labile epoxide precursors to help validate their biosynthetic hypothesis (e.g. FASEB J. 2013, 27, 2573).  Our synthetic molecules were used to evaluate the biological actions of these novel lipid mediators, which were found to exhibit distinct anti-inflammatory and pro-resolving actions (e.g. Chem. Biol. 2013, 20, 188), as well as neuroprotection (e.g. Chem. Biol. 18, 976) and tissue regeneration (e.g. FASEB J. 2012, 26, 1755).  
	This presentation will discuss our chemistry and chemical biology efforts in this area, including our recent studies of resolvins, protectins and maresins.

