
Li2MnO3 as Catalyst  
for Bromination of Alkanes 
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Reported Examples 

４）MnO2-promoted reaction 

１）Photoreaction 

２）Thermal reaction 

３）Base-promoted reaction 

MnO2  +  HBr 
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Structure Change of MnO2 

Structure change of MnO2 

Fresh (black) Used (gray, hydroscopic) 

XANES analysis 

sample 
oxidation 

state 

MnO2
（fresh）  4 

MnO2
（used） 2  

MnBr2 2  

low durability to HBr 

used 
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Guideline for “Catalyst” 

Mn oxide with high durability to HBr 

↓ 

Composite Mn oxide 

M2MnO3 

・ chemically stable (even in H2SO4) 

・ oxidation state of Mn is 4 (same as MnO2) 

Promising catalyst 
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Li2MnO3 
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Catalyst Recycling 

Recyclable for 5 cycles. 

cycle 

Yield / % 

NiSiNa materials 



XRD Patterns of Fresh & Used Catalysts 

fresh 

used 

Crystal structure did not change before and after the reaction 

used 

fresh 
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Effect of Light: Action Spectra 
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action spectra 

with Li2MnO3 

action spectra 

without catalyst 

photo absorption  

spectra of Br2 
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Interpretation of Action Spectra 

Quantum efficiency exceeded “1” 

Radical mediated reaction. 

Shorter wavelength sift 

Li2MnO3 

Br Br hn 

The adsorbed Br2 absorbed light. 

Ref. J. Am. Chem. Soc. 2003, 125, 12907. 

Li2MnO3 

Br Br 
High Selectivity 
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KIE Experiment 

Li2MnO3 

Br Br 
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Reaction Scope NiSiNa materials 


