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Introduction: Cerium
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LMCT: Ligand to Meteal Charge Transfer
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1. Selective functionalization of simple alkanes

(Zuo’s group, Science, 2018)

2. Dehydroxymethylation of alcohols

(Zuo's group, main paper, JACS, 2019)
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C-H Activation of Simple Alkane
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Research Concept
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Cerium-Catalyzed Amination of Methane
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Cerium-Catalyzed Amination of Alkanes
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Further Applications
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Mechanistic Study (1, control experiments)
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Mechanistic Study (2)
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Mechanistic Study (3, spectra)

Fig 1. Absorption spectra of solution of 

CeIV(OR)Cln in CH3CN under blue light.

Fig 2. Absorption spectra and emission 

spectra (excited at 408 nm)

(n-Bu4N)CeIVCl6+1-pentanol

1) Zuo, Z. et. al. ACIE 2016, 55, 15319. 2) JACS, 2018, 140, 1612.

[Ce]III
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Proposed Mechanism
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Short Summary
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Research Concept
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Optimization of Conditions (1)
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Optimization of Conditions (2)
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b-scission vs 1,5-HAT (1)
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b-scission vs 1,5-HAT (2)
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Substrate Scope (alcohol)
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Substrate Scope (alkene)
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Application of This Transformation
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Mechanistic Study
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[CeIIIORBrn]: black

[CeIIIORCln]: red

[CeIIIBrn]: blue

[9,10-diphenylanthracene]: gray

Fig. (A) UV-Vis absorption spectra of in situ 

formed cerium complexes.

Fig. (B) Stern-Volmer quenching experiments by 

an electron-deficient alkene of cerium complexes 

at 330 nm (DPA: 370 nm).

In each conditions, nBu4NX was added.
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Proposed Mechanism



28

Summary
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Introduction: Cerium
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BDE of Alcohols

1) Luo, Y. R., Comprehensive Handbook of Chemical Bond Energies, CRC Press, Boca Raton, FL, 2007.
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Proposed Mechanism
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Mechanistic Study

Fig. (A) UV-Vis absorption spectra of in situ 

formed cerium complexes.

Fig. (B) Stern-Volmer quenching experiments by 

an electron-deficient alkene of cerium complexes.
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Polarity Matched HAT
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Conversion of Hydrazine Derivative
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Effect of Chloride Anione

Volger, A.; Kunkely, H. Inorg. Chim. Acta. 2006, 138, 5984.
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Stern-Volmer study

Zuo, Z. et. al. ACIE 2016, 55, 15319.

Fig. Stern-Volmer quenching study.

[CeCl3+cyclopentanol+DBAD]
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Effect of Chloride Anione

Zuo, Z. et. al. JACS 2018, 140, 1612.

Fig. Absorption spectra of CeIV(OR)Cln and 

CeIII(OR)Cln complexes
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Generation of [CeIIICl6]
3-

Qiao, Y. Schelter, E. J. Acc. Chem. Res. 2018, 51, 2926.

Proposed mechanism
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Proposed Mechanism (TRIP2S2)


