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S1. Experimental section
1.1. Raw material

aniline (98%, Macklin); dimethyl carbonate (98.0%, Macklin); nitrobenzene
(98.0%, Sinopharm); Methyl N-Phenylcarbamate (98.0%, Macklin); N-methylaniline
(98.0%, Macklin); N,N’-dimethylaniline (98.0%, Rhawn); diphenylurea (98.0%,
Macklin). All reagents were used as received without further purification.
1.2. Analytical methods

The internal standard method was used for the quantitative analysis of the products.
The internal standard is nitrobenzene. Chromatographic conditions were as follows:
Kromasil TM C18 (250 mmx*4.6 mm, 5 um) chromatographic column was used at the
flow rate of 0.4 mL/min. The detection wavelength was 254 nm and CH;OH/H,0

(60/40, V/V) was used as the mobile phase.



S2. N, adsorption-desorption isotherms and pore size curves for diverse catalysts
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Fig. S1. N, adsorption-desorption isotherms (a) ; pore size curves (Y-axis:dV/dD) (b) and pore size

curves (Y-axis: dV/dlogD) (c) for diverse catalysts



S3. TEM images and particle size distribution
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Fig. S2. TEM images and particle size distribution of CeO, (a) and CuO-CeO, (ncy/nc= 0.6) (b).



S4. Raman
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Fig. S3. Raman spectroscopy of different n¢,/nc. catalysts

Table S1 Characterization result of different catalysts

Catalyst In/Igag O./%
neu/ne=0.4 0.087 4.64
ned/nee=0.5 0.206 5.09

CuO-CeO,
neu/ne=0.6 0.274 6.61
nednee=0.7 0.228 6.28
CeO, 0.015 4.42




SS. Correlation of catalytic performance
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Fig. S4. The correlation between catalytic performance and the content of acid amounts (a), L/B acid

peak area ratio (b), Ce*" (¢) and oxygen vacancies (d) level in CuO-CeO, with different nc,/nc.




S6. In situ FT-IR

Table S2 Absorption peaks and their corresponding functional groups in bare DMC and AN spectrum

wavenumber functional . .
substance , vibrational mode References

cm- group

2965, 2865 —CH; C—H stretching vibration [1]
1460 —CH; C—H bending vibration [2]

DMC

1782, 1767 C=0 C=0 stretching vibration [3]
1290 C-0-C O-C stretching vibration [3]

1602, 1499 benzene ring  C=C stretching vibration [4]

=C-H stretching
3047 benzene ring [4]
AN vibration

1620 —NH, N-H bending vibration [5]

3413, 3358 —NH, N—H stretching vibration [5]

Table S3 Absorption peaks and their corresponding functional groups of DMC and AN absorbed on

CuO—CeO, surface

wavenumber functional . .
substance | vibrational mode References

cm- group
3378 —-OH O-H stretching vibration [3]
2910, 2811 —OCH;3; C—H stretching vibration [6]
1099 —OCH; O-C stretching vibration [7]

DMC

1036 —OCH; O-C stretching vibration [7]
1770, 1735 C=0 C=0 stretching vibration [2]
1580 —COOCH; C=0 stretching vibration [8]
3581 —-OH O-H stretching vibration [3]
AN 1605 —NH, N-H bending vibration [5]
3348, 3270 —NH, N—H stretching vibration [5]




S7. Catalytic performance of CuO—CeO;, in MPC synthesis with error bars

representing standard deviation (n=3)
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Fig. S5. Catalytic performances of diverse catalysts of MPC synthesis
aReaction conditions: npyc/fan =20, Mega/man=0.25, 150 °C, 7h

bReaction conditions: npmc/nan = 10, Meaa/man=0.25, 170 °C, 9 h
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