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Figure S1. (A) NH3-TPD and (B) CO2-TPD profiles of 3AuM (blue), 3AuC (green), and 3AuCM (black). 
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Figure S2. 1H NMR results of the reaction solution described in Entry 6 in Table 2, which indicates a highly pure MMA 
product. CDCl3 is employed as the deuterated solvent and ethanol is added in the reaction solution as the internal stand-
ard. 

 
Figure S3. Effect of (A) reaction temperatures and (B) pressures with respect to the 3AuCM catalyst on the oxidative 
esterification of methacrylaldehyde with methanol. The reaction is performed at various reaction temperatures of 50, 65, 
80, and 95 °C, and O2 pressures of 6, 9, and 12 bar. 
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Figure S4. GC chromatograms of (A) a fresh reaction solution before the reaction in the absence of the catalyst, reaction 
solutions at 80 °C for 1 h (B) in the absence of the catalyst or in the presence of (C) 3AuM, (D) 3AuC, and (E) 3AuCM. 
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Figure S5. Recycle tests of 3AuCM during the oxidative esterification of methacrylaldehyde with methanol for eight re-
petitive runs. Black dots indicate the conversion of methacrylaldehyde with error bars derived from three measurements. 
Orange bars with numbers at the bottom indicate the selectivity of methyl methacrylate. Each reaction is carried out at 80 
°C for 1 h and follows reaction conditions similar to those in Entry 6 in Table 2. 

  



 5 of 6 
 

 

 
Figure S6. Recycle tests of 3AuM during the oxidative esterification of methacrylaldehyde with methanol for eight repet-
itive runs. Black dots indicate the conversion of methacrylaldehyde with error bars derived from three measurements. 
Orange bars with numbers at the bottom indicate the selectivity of methyl methacrylate. Each reaction is carried out at 80 
°C for 1 h and follows reaction conditions similar to those in Entry 11 in Table 2. 

 
Figure S7. Transmission microscopy images of the 3AuM catalyst (A) before the reaction and (B) after eight repetitive 
reaction tests, as described in Figure S6. The average size of the Au nanoparticles in the fresh 3AuM catalyst before reaction 
is 3.8 nm (A, inset) and increases to 5.7 nm after eight repetitive reaction tests (B, inset). The particle size distribution 
graphs (insets) are obtained after counting 100 particles. 

 



 6 of 6 
 

 

 
Figure S8. Transmission microscopy images of the 3AuCM catalyst at (A) low and (B) high magnifications after eight 
repetitive reaction tests, as described in Figure S5. No significant increase in the average size of Au nanoparticles is ob-
served after eight repetitive reaction tests compared to that of the fresh catalyst shown in Figure. 2E–F. 

 

 
Figure S9. (A) X-ray diffraction patterns, (B) thermogravimetric analyses with differential scanning calorimetry, and (C) 
N2 adsorption/desorption isotherms with pore size distributions (inset) of the 3AuCM catalyst before the reaction (black) 
and after eight repetitive reaction tests (red). 


