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Synthesize PC(sp2)PRu
Carbene in good yield

A new series of PC(sp2)PRuCl2L carbenes were synthesized and
characterized.
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Synthesize a Ru Carbene
Analogous to the Iluc
group’s Fe carbene

A PC(sp2)PRuL2, L=PMe3 carbene was observed via NMR, only one labile
ligand different from the current PC(sp2)PFeL2, L=PMe3, N2 iron carbene.

80

Observe the formation of a
Rumetallocyclobutane

Some reactivity has been observed between olefins and various modified
Ru carbenes.
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RESEARCH EXPERIENCE



Please let us know what you thought of your research experience: Did this experience meet your expectations? Were lab personnel
helpful and responsive to your needs? What else could have been done to improve your experience or achieve additional results?
This experience was extremely useful for me because I learned what it was like to work full-time in a laboratory, as one does in
graduate school. This helped guide my decision in choosing to attend graduate school and work towards a PhD in chemistry after I
graduate from Notre Dame. Lab personnel were helpful teaching me specific laboratory procedures, sharing reagents, and assisting
with project development over the course of my time this summer. The only thing I wish I had more of to achieve additional results is:
time. I will remain with the same lab during the school year to continue my project.

FINAL WRITTEN REPORT
(Please use the space below to describe your research project and objectives, any findings and results you can share, and

graphs, charts, and other visuals to help us understand what you achieved as a result of this research experience.)

The Iluc group works on isolating reactive species intermediates, largely for catalytic cycles. My research goal is to
isolate a metathesis active metallocyclobutane on ruthenium. This is essential because it provides key insight into the
mechanism at work in olefin metathesis. This would contribute to the field of synthetic organic chemistry by assisting other
groups working with metathesis in their catalyst design process and rate modifications. Furthermore, by performing metathesis
with the PCP ligand on ruthenium, I can contribute to the Iluc group’s iron catalyzed olefin metathesis project that uses the
same PCP ligand. This would be beneficial since iron is a far more abundant element which would bring about more sustainable
synthetic methods for chemistry. From August 2022 until June 2023 I was working on synthesizing a ruthenium carbene with
consistent yield. By June, I was able to produce various PC(sp2)PRuCl2L carbenes with consistently high yield. I collected
crystal structures of two carbenes from this series, (L = THF, py).

After completing this stage of my research, I was able to move
on testing the reactivity of my carbenes. As expected, the lack of open
coordination sites on the metal center, cis to the carbene, prevented this series of ruthenium carbenes from exhibiting
reactivity with olefins (styrene, norbornene) and alkynes, (diphenylacetylene). I spent the rest of the summer synthesizing
various modified carbenes with greater expected reactivity. I tried many combinations of reductants and more labile ligands in
order to synthesize a reduced carbene. I was able to synthesize a PC(sp2)PRuL2, L=PMe3 carbene (by NMR). This Ru(II)
carbene’s expected trigonal bipyramidal geometry could allow an olefin to approach the carbene for metathesis to occur.
Additionally, I was able to synthesize a monocationic and a dicationic carbene with pivalonitrile ligands. I collected crystal
structures of both of these carbenes as well.

I am yet to test the reactivity of the newly
characterized cationic carbenes. I will heat both

carbenes in the presence of olefins and
alkynes in hopes of achieving reactivity.
Furthermore, I intend to continue
pursuing different reductant and ligand
combinations in the hopes of producing
different reduced carbenes.


