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Table S1 Pt and Mg loadings as well as the textural properties of various catalysts

investigated
Pt loading® Mg loading®
Sample Sper? (M*/g)  Vial® (cm?/g)
(wt%) (wt%)
Pt/MgO@C 614.4 0.82 0.078 20.57
Pt/MgO 57.6 0.36 0.075 -
Pt/C 851.9 0.49 0.079 -
Pt/Al,O4 15.6 0.13 0.095 -
Pt/SiO, 238.6 1.52 0.080 -
Pt/C + MgO 532.5 0.46 0.079 -

“By BET method. By #—plot method. ‘By ICP—AES analysis.



Table S2 Catalytic performance of Pt/MgO@C for the reductive heterocyclization of 2-

nitrobenzaldehyde with different solvent

Entry Solvent Time (h) Con. (%) Sel. (%) TOF2 (h1)
1 Toluene 6 >99 98.5 240
2 MeOH 8 >99 95.7 210
3 THF 6 11 83.9 18.3
4b H,O 10 22 85.9 22
5 EtOH 5.5 >99 94.8 266.7
6 EtOH/H,0O 3 >99 91.9 285
(V/V=I1:1)

Reaction conditions: catalyst (50 mg, 0.1 mol%), 2-nitrobenzaldehyde (0.2 mmol), solvent
(3 mL), 303 K, H; (1 bar in balloon). ®TOF values were calculated as the number of moles of
2,1-benzisoxazole produced by per mole of Pt sites per hour. b2-Nitrobenzaldehyde is

partially soluble in water.



Table S3 Comparison of the performance of the reductive heterocyclization of 2-

nitrobenzaldehyde in the literature

Entry Catalyst Solvent Temp. Time Yield Ref.
(K) (h) (%)
1 Pt/MgO@C Toluene 303 6 98.5  This work
2 BNP (2 equiv)/In (5 MeOH/H,0 323 0.17 93 [S1]
equiv) (V/V=1:2)
3 In (3 equiv)/I; (0.8 MeOH 323 1.5 87 [S2]
equiv)
4 SnCl,-2H,0 EtOAc/MeOH 298 20 86 [S3]
(V/IV=I1:1)
5 Ir60 : G6/Si10, Toluene 303 1 41 [S4]
6 Pt/MgO Toluene 303 1 94 [S5]
7 Pt/c-C MeOH 303 3 92 [S6]
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Figure S1 XRD pattern (a), SEM (b), and N, adsorption—desorption isotherms (c) of Mg-

MOF-74.



Figure S2 Aberration-corrected HAADF—STEM images of Pt/MgO@C catalyst.
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Figure S3 XRD pattern (a), N, adsorption—desorption isotherms and the corresponding pore

size distribution (inset) (b), TEM (c), and HRTEM images (d) of the Pt/Al,O; catalyst.
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Figure S4 XRD pattern (a), N, adsorption—desorption isotherms and the corresponding pore

size distribution (inset) (b), TEM (c), and HRTEM images (d) of the Pt/SiO, catalyst.
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Figure S5 XRD pattern (a), N, adsorption—desorption isotherms and the corresponding pore

size distribution (inset) (b), TEM (c), and HRTEM images (d) of the Pt/C catalyst.
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Figure S6 XRD pattern (a), N, adsorption—desorption isotherms and the corresponding pore

size distribution (inset) (b), TEM (c), and HRTEM images (d) of the Pt/MgO catalyst.
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Figure S7 XRD pattern (a), N, adsorption—desorption isotherms and the corresponding pore
size distribution (inset) (b), TEM (c), and Pt 4f XPS spectra (d) of the spent Pt/MgO@C

catalyst.
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Figure S8 GC—MS spectrum of reactant, intermediate, and products. Reaction conditions:
Pt/MgO@C (50 mg), 2-nitrobenzaldehyde (0.2 mmol), toluene (3 mL), 273 K, 0.5 h, H; (1

bar in balloon).
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Figure S9 GC—MS spectrum of nitroso compounds. Reaction conditions: Pt/MgO@C (50

mg), 2-nitrobenzaldehyde (0.2 mmol), toluene (3 mL), 273 K, 0.5 h, H; (1 bar in balloon).
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Figure S10 Stable configurations for the adsorption of 2-nitrobenzaldehyde on Pt;/MgO(100)

as well as their adsorption energies.
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Figure S11 Comparison of reaction pathways for the heterocyclization reaction of

hydroxylamine to 2,1-benzisoxazole on Pt;/MgO(100), MgO(100), and Pt(111) surfaces.



Analytical data of the products

2,1-Benzisoxazole [S7]

A yellow oil. 'H NMR (600 MHz, CDCl;) 6 9.10 (s, 1H), 7.58 (d, J = 9.1 Hz, 1H), 7.56 (d, J
= 8.8 Hz, 1H), 7.26 (dd, J = 9.1, 6.3 Hz, 1H), 6.95 (dd, J = 8.8, 6.4 Hz, 1H). 13C NMR (151
MHz, CDCl3) 6 155.95, 154.50, 130.81, 124.28, 119.60, 118.07, 114.80.

3-Methyl-2,1-benzisoxazole [S7]

A yellow oil. 'H NMR (600 MHz, CDCl3) & 7.51 (d, J = 8.7 Hz, 1H), 7.43 (d, J = 9.1 Hz,
1H), 7.27 (dd, J = 9.1, 6.3 Hz, 1H), 6.92 (dd, J = 8.7, 6.4 Hz, 1H), 2.79 (s, 3H). *C NMR
(151 MHz, CDCly) § 165.74, 157.14, 130.86, 122.85, 119.93, 115.71, 114.94, 12.04.

5-Chloro-2,1-benzisoxazole [S8]

Cl

A yellow solid. "H NMR (600 MHz, CDCly) & 9.11 (s, 1H), 7.61 (d, ] = 9.4 Hz, 1H), 7.58 (s,

1H), 7.25 (dd, J = 9.4, 1.6 Hz, 1H). 3C NMR (151 MHz, CDCl;) 6 154.70, 154.17, 132.89,
130.34, 118.54, 117.91, 116.90.

4-Chloro-2,1-benzisoxazole [S9]

Cl

A green solid. "H NMR (600 MHz, CDCl3) 6 9.19 (s, 1H), 7.52 (d, J = 9.0 Hz, 1H), 7.21 (t,

J=9.0 Hz, 1H), 6.99 (d, J = 6.9 Hz, 1H). *C NMR (151 MHz, CDCl;) § 156.68, 154.91,

131.22, 125.38, 123.38, 119.53, 113.90.



[1,3]Dioxolo[4,5-f]-2,1-benzisoxazole [S7]

o] /N\

< :©:/°

0 >~
A yellow solid. 'H NMR (600 MHz, CDCly) 8 8.77 (s, 1H), 6.78 (s, 1H), 6.66 (s, 1H), 5.98
(s, 2H). 13C NMR (151 MHz, CDCl;) 6 155.54, 153.00, 152.16, 147.76, 115.37, 101.90,

92.16, 89.68.

6-Methyl-2,1-benzisoxazole [S7]

An orange oil. 'H NMR (600 MHz, CDCl3) & 9.02 (s, 1H), 7.44 (d, J = 8.9 Hz, 1H), 7.34 (s,

1H), 6.84 (d, J = 8.1 Hz, 1H), 2.39 (s, 3H). 13C NMR (151 MHz, CDCl;) § 156.85, 153.97,
141.35, 127.98, 119.09, 117.14, 112.51, 22.50.

6-Chloro-2,1-benzisoxazole [S7]

Cl N

A pale-yellow solid. 'H NMR (600 MHz, CDCly) § 9.11 (s, 1H), 7.62 (s, 1H), 7.52 (d, J =

9.2 Hz, 1H), 6.95 (dd, J =9.2, 1.6 Hz, 1H). *C NMR (151 MHz, CDCl;) & 156.28, 155.22,
137.33,126.72, 121.12, 116.79, 113.78.

5-Bromo-2,1-benzisoxazole [S10]

Br
An orange solid. '"H NMR (600 MHz, CDCl;) & 9.12 (d,J= 1.1 Hz, 1H), 7.77 (d, ] = 2.9 Hz,

1H), 7.54 (ddd, J = 9.5, 4.5, 0.9 Hz, 1H), 7.35 (ddd, J = 9.3, 4.9, 1.6 Hz, 1H). 13C NMR (151
MHz, CDCly) & 154.57, 154.01, 134.93, 121.53, 119.31, 118.21, 116.88.

4-Bromo-2,1-benzisoxazole [S8]



O/

Br

A pale-yellow solid. 'H NMR (600 MHz, CDCls) & 9.08 (s, 1H), 7.52-7.50 (m, 1H), 7.13-

7.07 (m, 2H). 3C NMR (151 MHz, CDCl;) 8 156.27, 156.23, 131.54, 126.93, 121.05,
114.41, 112.63.

5-Methoxy-2,1-benzisoxazole [S11]

A yellow oil. 'H NMR (600 MHz, CDCly) & 8.91 (s, 1H), 7.51 (d, ] = 9.6 Hz, 1H), 7.01 (dd,

J=9.6, 1.6 Hz, 1H), 6.60 (s, 1H), 3.80 (s, 3H). 3C NMR (151 MHz, CDCL;) § 156.28,

154.47, 152.37, 128.27, 118.39, 116.62, 92.86, 55.44.
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Figure S12 'H and 3C NMR spectra for 2,1-benzisoxazole.
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Figure S13 'H and '3C NMR spectra for 3-methyl-2,1-benzisoxazole.
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Figure S14 'H and '*C NMR spectra for 5-chloro-2,1-benzisoxazole.
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Figure S15 'H and '*C NMR spectra for 4-chloro-2,1-benzisoxazole.
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Figure S16 'H and '3C NMR spectra for [1,3]dioxolo[4,5-f]-2,1-benzisoxazole.
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Figure S17 'H and 3C NMR spectra for 6-methyl-2,1-benzisoxazole.
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Figure S18 'H and '*C NMR spectra for 6-chloro-2,1-benzisoxazole.
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Figure S19 'H and '*C NMR spectra for 5-bromo-2,1-benzisoxazole.
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Figure S20 'H and '3C NMR spectra for 4-bromo-2,1-benzisoxazole.
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