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[image: untitled]The Chi laboratory is committed in state-of-art research that addresses synthetic chemistry challenges of scientific, economic, and social significance. Our essential objective is to develop fundamentally novel (organo) catalytic activation/reaction modes and synthetic strategies for the rapid (short route) synthesis of pharmaceuticals and other functional molecules that include polymer materials. Over the years, we have realized significant advancements in the design, discovery, and development of new basic activation modes enabled by N-heterocyclic carbenes (NHCs) as the key organic catalysts. With the new catalytic activation modes we hope to create new understanding of chemical reactivities and chemistry. Immediate applications of our new catalytic activation modes and synthetic strategies include concise and green processes for bioactive molecules such as valuable non-natural amino acids and their derivatives. We have also taken significant efforts in designing new molecular scaffold for applications in agriculture chemicals, and develop scalable methods for the synthesis and manufacturing of medicinal, agricultural, and other functional molecules.   
Examples of our research activities include: (1) Carbene (NHC) organic catalyst-enabled activation of carboxylic esters (including the inert beta-sp3-carbon activation of saturated esters); (2)New reaction controls of aldehydes under (oxidative) carbene catalysis; (3) Cooperative catalysis combining carbene organic catalysts with other catalysts (such as transition metal catalysts, Lewis acid catalysts, and other organic catalysts); (4)Biomimetic single-electron-transfer (SET) radical reactions enabled by carbene organic catalysts; (5) Multi-disciplinary collaborative research penetrating to the conversion of biomass and sustainable raw materials, antimicrobial polymer materials, chemistry/materials for 3D printing, Chinse medicine modifications, and agricultural chemicals (antivirus and antibacterial agents for agriculture use); (6) Research efforts toward scale up and manufacturing.

[bookmark: _GoBack][image: E:\Photos\ysa\Robin 1.jpg]Reference: J. Am. Chem. Soc. 2016, 138, DOI: 10.1021/jacs.6b00406; J. Am. Chem. Soc. 2015, 137, 2416-2419; .Nature Commun. 2015, 6, DOI: 10.1038/ncomms7207; Nature  Commun. 2014, 5, doi:10.1038/ncomms4982;  J. Am. Chem. Soc. 2013, 135, 8113-8116; Nature Chem. 2013, 5, 835-839. 
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