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5. Figure S2

Figure S2. STEM-EDX images of the obtained samples: a) Pd/SiO,-P-C ; b) Au/SiO,-P-C; ¢)
Pd-Au/SiO;-P ; d) Pd-Au/SiO,-C ; e) Pd-Au/SiO,-P-C; f) Pd-Au/SiO;; g) Pd-Au/SiO,-P-C-1
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6. Figure S3
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9. Figure. S6

Figure S6. HRTEM and HADDF images of Pd-Au/SiO,-P-C after reaction

10. Figure. S7
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Figure S7. XRD spectra of Pd-Au/SiO,-P-C and Pd-Au/SiO,-P-C after reaction
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11. Figure. S8
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Figure S8. XPS spectra of Pd/Si0,-P-C and Pd-Au/SiO,-P-C
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12. Characterization of compounds

N-benzylidenebenzenesulfonamide: (Table 2, Entry 1) (GC purity 98%); According
to representative procedure 3.1, using benzenesulfonamide (157 mg, 1 mmol), toluene 3 mL, the
title compound was obtained and purified by flash column chromatography eluting with petroleum
ether (b.p. 60-90 °C)/ethyl acetate (10 : 1), Ry = 0.23 to give a white solid (211 mg, 86%); 'H
NMR (400.1 MHz, CDCls): § =7.48-7.58 (m, 4H), 7.61-7.65 (m, 2H), 7.93-7.95 (d, 2H),
8.01-8.03 (m, 2H), 9.07 (s, 1H); C NMR (100.6 MHz, CDCl;): & = 128.01, 129.15, 131.35,
132.32, 133.53, 135.04, 138.22, 170.59; MS (E.L., 70 eV) m/z (rel. int.) 245 (2), 195 (6), 194 (38),
155 (5), 118 (44), 117 (5), 104 (12), 92 (13), 91 (100), 90 (10), 89 (9), 77 (24), 65 (29), 63 (6), 51

(15), 39 (8), 28 (16), 18 (9).

N-benzylidene-4-methylbenzenesulfonamide: (Table 2, Entry 2) (GC purity
98%); According to representative procedure 3.1, using 4-methylbenzenesulfonamide (171 mg, 1
mmol), toluene 3 mL, the title compound was obtained and purified by flsah column
chromatography eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (14 : 1), R¢ = 0.21 to
give a white solid (220 mg, 85%);'H NMR (400.1 MHz, CDCls): & =2.76, 7.33-7.38 (m, 2H),
7.48-7.52 (m, 3H), 7.61-7.65 (t, 1H), 7.93-7.95 (d, 2H), 8.09-8.11 (d, 1H), 9.10 (s, 1H); °C NMR
(100.6 MHz, CDCl3): & = 20.63, 126.31, 129.18, 131.31, 132.42, 133.62, 134.98, 136.50, 138.87,
170.65; MS (E.L., 70 eV) m/z (rel. int.) 259 (4), 195 (12), 194 (69), 178 (5), 155 (8), 137 (5), 119
(5), 118 (52), 117 (7), 104 (14), 92 (13), 92 (13), 91 (100), 90 (10), 89 (9), 77 (21), 65 (24), 63 (5),

51 (11), 39 (5).

N-benzylidene-2-methylbenzenesulfonamide: (Table 2, Entry 3) (GC purity 98%);
According to representative procedure 3.1, using 2-methylbenzenesulfonamide (171 mg, 1 mmol),
toluene 3 mL, the title compound was obtained and purified by flash column chromatography

eluting with petroleum ether (b.p. 30-60 °C)/ethyl acetate (16 : 1), Ry = 0.28 to give a white solid
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(210 mg, 81%); 'H NMR (400.1 MHz, CDCl5): § =2.44 (s, 3H), 7.33-7.36 (d, 2H), 7.46-7.51 (t,
2H), 7.62-7.64 (t,1H), 7.82-7.93 (m, 4H) 9.03 (s, 1H); >C NMR (100.6 MHz, CDCl5): § = 21.61,
128.07, 129.10, 129.76, 131.28, 131.26, 132.39, 134.89, 135.16, 144.58, 170.08; MS (E.I, 70 V)
miz (rel. int.) 259 (2), 195 (10), 194 (57), 178 (5), 155 (7), 137 (5), 118 (51), 104 (3), 91 (100), 77

(20), 65 (25), 51 (11), 39 (5).

N-benzylidene-4-methoxybenzenesulfonamide: (Table 2, Entry 4) (GC purity 98%);
According to representative procedure 3.1, using -methoxybenzenesulfonamide (187 mg, 1 mmol),
toluene 3 mL, the title compound was obtained and purified by flash column chromatography
eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (11 : 1), Ry = 0.27 to give a white solid
(223 mg, 81%); 'H NMR (400.1 MHz, CDCls): 8 = 3.15 (s, 3H), 7.52-7.56 (m, 2H), 7.65-7.69 (m,
1H), 7.96-7.99 (m, 2H), 9.05 (s, 1H); *C NMR (100.6 MHz, CDCl;): & = 40.25, 128.94, 131.29,
132.09, 135.17, 171.65; MS (E.L., 70 eV) m/z (rel. int.) 183 (20), 118 (7), 105 (12), 104 (100), 103

(5), 80 (12), 79 (12), 78 (6), 77 (53), 76 (6), 65 (5), 51 (8).

N-benzylidene-4-methoxybenzenesulfonamide: (Table 2, Entry 5) (GC purity
98%); According to representative procedure 3.1, using -methoxybenzenesulfonamide (187 mg, 1
mmol), toluene 3 mL, the title compound was obtained and purified by flash column
chromatography eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (10 : 1), Ry = 0.23 to
give a white solid (223 mg, 81%); 'H NMR (400.1 MHz, CDCl3): & = 3.87 (s, 3H), 7.00-7.03 (m,
2H), 7.46-7.51 (t, 2H), 7.59-7.64 (t, 1H),7.91-7.95 (m, 4H), 9.06 (s, 1H); *C NMR (100.6 MHz,
CDCl;): & =55.64, 114.38, 129.09, 129.49, 130.27, 131.20, 132.40, 134.79, 163.71, 169.57; MS
(E.L, 70 eV) m/z (rel. int.) 275 (20), 173 (6), 172 (9), 171 (100), 123 (24), 108 (7), 92 (30), 78 (6),

77 (60), 64 (15), 63 (10), 51 (15), 50 (7).

N-benzylidene-4-chlorobenzenesulfonamide: (Table 2, Entry 6) (GC purity
98%); According to representative procedure 3.1, using 4-chlorobenzenesulfonamide (191 mg, 1
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mmol), toluene 3 mL, the title compound was obtained and purified by flash column
chromatography eluting with petroleum ether (b.p. 30-60 °C)/ethyl acetate (15 : 1), R¢ = 0.19 to
give a white solid (251 mg, 90%); '"H NMR (400.1 MHz, CDCls): & =7.49-7.54 (m, 4H),
7.62-7.67 (t, 1H), 7.94-7.97 (t, 4H), 9.06 (s, 1H); °C NMR (100.6 MHz, CDCl5): & = 129.22,
129.47, 131.43, 132.18, 135.26, 136.79, 140.26, 170.92; MS (E.L, 70 eV) m/z (rel. int.) 279 (28),
217 (6), 215 (19), 180 (5), 178 (5), 177 (37), 176 (12), 175 (97), 152 (5), 114 (34), 113 (34), 112

(17), 111 (100), 104 (33), 77 (31), 76 (10), 75 (28), 74 (5), 51 (16), 50 (9).

N-benzylidene-4-bromobenzenesulfonamide: (Table 2, Entry 7) (GC purity
98%); According to representative procedure 3.1, using 4-bromobenzenesulfonamide (243 mg, 1
mmol), toluene 3 mL the title compound was obtained and purified by flash column
chromatography eluting with petroleum ether (b.p. 30-60 °C)/ethyl acetate (10 : 1), Ry = 0.20 to
give a white solid (246 mg, 93%); 'H NMR (400.1 MHz, CDCls): & =7.49-7.54 (m, 4H),
7.62-7.67 (t, 1H), 7.94-7.97 (T, 4H), 9.06 (S,1H); °*C NMR (100.6 MHz, CDCl5): § =7.49-7.52 (t,
2H), 7.62-7.71 (m, 3H), 7.86-7.95 (m, 4H), 9.06 (s, 1H); °C NMR (100.6 MHz, CDCl3): & =
128.78, 129.24, 129.54, 131.45, 132.17, 132.48, 135.27, 137.31, 170.96; MS (E.L., 70 eV) m/z (rel.
int.) 324 (28), 267 (18), 260 (5), 259 (18), 222 (5), 221 (12), 220 (93), 219 (12), 218 (90), 180 (7),
158 (12), 157 (98), 156 (13), 155 (100), 152 (7), 141 (6), 104 (47), 77 (50), 76 (36), 75 (28), 74

(9), 51 (22), 50 (17).

4-methoxy-N-(4-methylbenzylidene)benzenesulfonamide: (Table 2, Entry 8)
(GC purity 98%); According to representative procedure 3.1, using
4-methoxybenzenesulfonamide (187 mg, 1 mmol), toluene 3 mL, the title compound was obtained
and purified by flash column chromatography eluting with petroleum ether (b.p. 30-60 °C)/ethyl
acetate (15 : 1), R¢ = 0.25 to give a white solid (246 mg, 93%); 'H NMR (400.1 MHz, CDCls): 6
=2.43 (s, 3H), 3.87 (s, 3H), 6.99-7.02 (m, 2H), 7.27-7.30 (d, 2H), 7.80-7.82 (d, 2H), 7.92-7.94 (d,
2H); °C NMR (100.6 MHz, CDCl3): & = 21.93, 55.63, 114.35, 129.89, 130.18, 131.33, 146.19,
163.57, 169.41; MS (E.L., 70 eV) m/z (rel. int.) 289 (20), 173 (5), 172 (11), 171 (100), 156 (5), 123
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(26), 108 (10), 107 (56), 92 (29), 91 (15), 89 (7), 77 (41), 65 (16), 64 (14), 63 (11), 39 (6), 28 (10),

18 (6).

4-chloro-N-(4-methylbenzylidene)benzenesulfonamide: (Table 2, Entry 9)
(GC purity 98%); According to representative procedure 3.1, using 4-chlorobenzenesulfonamide
(191 mg, 1 mmol), p-xylene 3 mL, the title compound was obtained and purified by flash column
chromatography eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (10 : 1), R¢ = 0.23 to
give a white solid (261 mg, 89%); 'H NMR (400.1 MHz, CDCl5): & = 2.62 (s, 3H), 7.26-7.32 (t,
2H), 7.48-7.54 (m, 3H), 7.94-8.02 (m, 3H), 9.37 (s, 1H); °C NMR (100.6 MHz, CDCls): § =
19.69, 126.69, 129.40, 129.43, 130.82, 131.67, 134.92, 137.09, 142.48, 169.47; MS (E.L, 70 eV)
m/z (rel. int.) 293 (21), 229 (12), 228 (6), 177 (21), 176 (7), 175 (51), 119 (10), 118 (100), 117 (6),
114 (9), 113 (32), 112 (25), 111 (100), 91 (38), 90 (7), 89 (12), 76 (7), 65 (26), 63 (7), 51 (7), 39

(6), 28 (10).

N-(4-methylbenzylidene)benzenesulfonamide: (Table 2, Entry 9) (GC purity
98%); According to representative procedure 3.1, using benzenesulfonamide (157 mg, 1 mmol),
p-xylene 3 mL, the title compound was obtained and purified by flash column chromatography
eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (13 : 1), Ry = 0.23 to give a white solid
(218 mg, 84%); 'H NMR (400.1 MHz, CDCl5): & = 2.62 (s, 3H), 7.26-7.31 (t, 2H), 7.47-7.51 (t,
1H), 7.54-7.58 (t, 2H), 7.61-7.66 (t, 1H), 8.01-8.04 (d, 3H), 9.37 (s, 1H); *C NMR (100.6 MHz,
CDCl;3): 6 = 18.67, 126.61, 127.92, 129.09, 130.71, 131.57, 133.41, 134.67, 142.36, 169.11; MS
(E.I, 70 eV) m/z (rel. int.) 259 (16), 195 (5), 194 (7), 142 (7), 141 (32), 119 (7), 118 (76), 116 (5),

89 (7), 78 (20), 77 (100), 65 (15), 51 (16).

(E)-N-(4-chlorobenzylidene)benzenesulfonamide: (Table 2, Entry 11) (GC

purity 98%); According to representative procedure 3.1, using benzenesulfonamide (157 mg, 1
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mmol), 1-chloro-4-methylbenzene 3 g, the title compound was obtained and purified by flash
column chromatography eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (15 : 1), R¢ =
0.22 to give a white solid (231 mg, 74%); '"H NMR (400.1 MHz, CDCl;): & = 7.46-7.49 (d, 2H),
7.54-7.59 (t, 2H), 7.63-7.67 ( t, 1H), 7.86-7.89 (d, 2H), 8.00-8.02 (d, 2H), 9.03 (s, 1H); *C NMR
(100.6 MHz, CDCl3): 6 = 128.05, 129.17, 129.63, 130.80, 132.39, 133.67, 138.03, 141.60, 169.05;
MS (E.L, 70 eV) m/z (rel. int.) 279 (7), 207 (9), 142 (9), 141 (51), 140 (9), 138 (20), 111 (12), 78

(13), 77 (1000, 75 (14), 51 (20), 50 (8), 32 (120), 28 (38).

N-(4-chlorobenzylidene)-4-methoxybenzenesulfonamide: (Table 2, Entry
12)  (GC purity 98%); According to representative procedure 3.1, using
4-methoxybenzenesulfonamide (187 mg, 1 mmol), 1-chloro-4-methylbenzene 3 g, the title
compound was obtained and purified by flash column chromatography eluting with petroleum
ether (b.p. 60-90 °C)/ethyl acetate (11 : 1), R¢ = 0.23 to give a white solid (250 mg, 81%); 'H
NMR (400.1 MHz, CDCls): 6 = 3.88 (s, 3H), 7.01-7.03, (d, 2H), 7.45-7.48 (d, 2H), 7.85-7.95 (m,
4H), 8.97 (s, 1H); >C NMR (100.6 MHz, CDCl;): & = 55.69, 109.74, 114.47, 129.30, 129.57,
130.35, 130.89, 132.29, 141.30, 168.06; MS (E.L., 70 eV) m/z (rel. int.) 309 (21), 173 (7), 172 (9),

171 (100), 108 (5), 107 (41), 92 (20), 77 (31), 75 (10), 75 (10), 64 (10), 63 (7), 50 (5).

4-chloro-N-(4-chlorobenzylidene)benzenesulfonamide: (Table 2, Entry 13)
(GC purity 98%); According to representative procedure 3.1, using 4-chlorobenzenesulfonamide
(191 mg, 1 mmol), 1-chloro-4-methylbenzene 3 g, the title compound was obtained and purified
by flash column chromatography eluting with petroleum ether (b.p. 60-90 °C)/ethyl acetate (14 :
1), R¢ = 0.19 to give a white solid (231 mg, 74%); '"H NMR (400.1 MHz, CDCls): & = 7.47-7.54
(m, 4H), 7.86-7.96 (m, 4H), 9.02 (s, 1H); °C NMR (100.6 MHz, CDCl;): 5 = 129.53, 129.72,
130.64, 132.47, 136.59, 140.44, 141.84, 169.41; MS (E.I, 70 eV) m/z (rel. int.) 314 (6), 312 (9),
177 (27), 176 (9), 175 (70), 140 (8), 138 (22), 113 (33), 112 (14), 111 (100), 76 (9), 75 (40), 51 (6),

28 (7).



