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LMCT (Ligand to Metal Charge Transfer) 1) 2)

Ce(IV) 4f

Ligand

Ligand

LMCT complexes arise from transfer of electrons from MO with ligand-like character to those with 
metal-like character.
(opposite relationship to MLCT)

* This type of transfer could occur if complexes have ligands with relatively high-energy lone pairs 
or if the metal has low-lying empty orbitals.

energy diagram of Ce(IV)
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Previous Work in MacMillan Lab
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Single Functional Group Coupling

91) Chen, R.; Intermaggio, N. E.; Xie, J.; Rossi-Ashton, J. A.; Goulg, C. A.; Martin, R. T.; Alcazar, J.; MacMillan, D. W. C. Science
2024, 383, 1350. 



Working Hypothesis
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Substrate Scope 
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Proposed Reaction Mechanism
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Use of tert-Butoxy Radical as Methyl Source
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Previous Work by Zuo group
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Working Hypothesis
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Screening of Benzoate Ligand
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1) Duan, L.; Lin, Y.; An, Q.; Zuo, Z. J. Am. Chem. Soc. 2025, 147, 14785. 



Deviation of Reaction Conditions
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Synthesis and Characterization of Ce(IV) Complex
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1) Duan, L.; Lin, Y.; An, Q.; Zuo, Z. J. Am. Chem. Soc. 2025, 147, 14785. 



Methyl Radical Trapping and EPR Experiments
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1) Duan, L.; Lin, Y.; An, Q.; Zuo, Z. J. Am. Chem. Soc. 2025, 147, 14785. 



Investigation of Bond Homolysis Selectivity

Stability of carbon-centered radical
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1) Duan, L.; Lin, Y.; An, Q.; Zuo, Z. J. Am. Chem. Soc. 2025, 147, 14785. 



Proposed Reaction Mechanism  
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Substrate Scope (1) : Sp3-Sp3 coupling
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Substrate Scope (2) : Sp3-Sp2 coupling
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Application for Trideuteromethylation
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1) Duan, L.; Lin, Y.; An, Q.; Zuo, Z. J. Am. Chem. Soc. 2025, 147, 14785. 



Summary

1. Alcohol-Alcohol (sp3-sp3) Cross-Coupling (Me-Donor: Methanol)

2. Methylative Cross-Coupling (Me-Donor: tert-Buthanol)
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Appendix. Ce(III) and Ce(IV)  
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Concentration of Solvent
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Kinetic Investigation of Ce(IV)-Complex
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UV-bis absorption spectra of in situ formed [Ce]
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