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“Innovative Approaches in the Purification and Catalytic Transformation of CO” 

 
Bio: I received my B.A. at Dartmouth College where I double majored in chemistry and Native American Studies. While 
there, I worked with Prof. David Glueck on catalytic reactions for the asymmetric synthesis of chiral phosphines. Then, I 
attended the University of California, San Diego where I pursued my Ph.D. in the group of Prof. Guy Bertrand. I studied 
the use of singlet carbenes to advance both the frontiers of copper chemistry and organocatalytic small molecule 
transfer. During this period, I received several awards including an NSF GRFP and the American Indian Science and 
Engineering Society (AISES) Lighting the Pathway to Faculty Careers for Natives in STEM. I was inducted into the 
Bouchet Graduate Honor Society. I also investigated the design of air-stable radicals abroad in Grenoble, France. 
Altogether, this body of work was recognized with a UCSD Chancellor’s Dissertation Medal for the physical sciences. In 
October of 2020, I became a UC President’s Postdoctoral Fellow and then, a Ford Foundation Postdoctoral Fellow 
working in the lab of Prof. Jeffrey Long at the University of California, Berkeley where I created metal–organic 
frameworks for storage and separations. 
 
Abstract:  Carbon monoxide, produced in large quantities by the partial combustion of carbon containing materials and 
steam methane reforming, is an attractive C1 synthon. Several large-scale industrial processes (e.g., methanol 
production, hydroformylation, and acetic acid production) rely on high purity CO as a feedstock chemical for the 
synthesis of higher value compounds. The separation of CO from multicomponent mixtures typically occurs from 
energetically costly thermal distillations and therefore, its purification under milder conditions is critical. Moreover, apart 
from rare exceptions, the transformation of CO has been limited to precious-metal-catalysis. 
Here, I will showcase the diverse and rich chemistry of cyclic (alkyl)(amino)carbenes (CAACs), a class of singlet 
carbenes known for their high ambiphilic character, which allows for the activation of CO. Deviating from traditional 
singlet carbene-organocatalysis, which is still dominated by Lewis basic carbenes, I will demonstrate that the electronic 
properties of CAACs allow for the earth abundant metal-free catalytic transformation of CO. 
Finally, I will discuss strategies that capitalize on the use of metal–organic frameworks (MOFs) as porous adsorbents to 
purify CO under milder conditions. Because similar physical properties between CO, N2, and H2 renders CO 
separation from this multicomponent mixture challenging, I will describe the realization of pseudo-open metal sites as 
an effective strategy that enables selective CO scavenging. Furthermore, I will showcase an extremely rare example of 
strong multi-gas binding at metal nodes in a MOF, which represents a powerful design principle for next-generation 
materials for high-capacity and selective gas purifications. 
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