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Drawbacks to 2nd/3rd row TM: 

Development of 1st-row Transition Metal Catalysts
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ALTADENA/PASADENA SABRE

Benchmark Catalysts:

•Cost
•Environmental Impact

•Potential Toxicity

Previously: (MesCCC)Co-py – Hydrogenation/ALTADENA catalyst

(MesCCC)Co-py

Goal: Establish (MesCCC)Co-py as a SABRE catalyst.
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4-fluorostyrene: 1H SABRE
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80-fold signal enhancement
2.3 sec lifetime

4-fluorostyrene: 13C SABRE
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38-fold signal enhancement No labeling/shielding

13C NMR spectrum
d6 – acetone (*)
1 transient

* *

4-fluorostyrene: 19F SABRE

SABRE – 19F ALTADENA – 19F
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Polarization across 7 bonds
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Ethyl-2-methylpentenoate: 1H SABRE

Isoprene: 13C SABRE

150-fold signal enhancement
5 sec lifetime
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Conclusions and Future Work

100-fold signal enhancement

No labeling/shielding

• Demonstrates first non-iridium and first-row TM SABRE catalyst
• Polarization observed in 1H, 13C, and 19F nuclei
• Demonstrated SABRE of olefins for the first time
• Amenable to variety of olefins, with polarization observed across 

up to 7 bonds
• Up to 150-fold enhancement for 1H and 100-fold for 13C without 

shielding or labeling
• Future work: optimization of reaction conditions and application 

towards MRI contrast agents.
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