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General:

The UV-visible absorption spectra of benzylamine, thioaniosole and the mixture of
benzylamine and thioaniosole were recorded on a Shimadzu UV 2550 UV-vis Spectrophotometer.
The detailed recording concentration: 2x10° M of benzylamine in MeOH; 2 x10* M of
thioanisole in CH;OH; a mixture of 6.7x10™* M of benzylamine and 2 x10* M of thioanisole in
CH;0H.

The UV-visible absorption spectra of the solid samples were recorded on the same

machine with a diffuse reflectance measurement accessory.

The phase composition of the Degussa P25 TiO, sample was identified by X-ray
diffraction (XRD) using a Shimadzu 6000 X-ray diffractometer with Cu K, radiation (A = 1.541
78 A).

The TEM image of Degussa P25 TiO, sample was recorded on a JEOL JEM-2010
transmission electron microscope (TEM) operating at 200 kV to obtain the detailed

nanostructures.

X-ray Photoelectron Spectroscopy (XPS) were measured by a ESCALAB250XI. The
incident radiation was Mg K, X-ray (1253.6 eV) at 400 W and a charge neutralizer was turned on
for acquisition. The binding energy of N1s was corrected by C s peak (284.8 eV) from residual

carbon.
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Table S1: Control experiments for the photocatalytic oxidation of thioanisole on TiO, in organic
solvent!™

('s?
SN TiO,, hv ~
—_—
©/ 0 solvent ©/ M
1 T
Entry  Solvent Conditions Conv. (mol%)™! Select. (mol%)™
1 CH;CN >350 nm 10 40
2 CH;0H >350 nm 5 95
3 CH;CN >400 nm 10 63
4 CH;0H >400 nm 6 93

Reaction conditions: 0.3 mmol of thioanisole, 0.1 MPa of O,, 40 mg of TiO, (Degussa P25), 300 W Xe lamp, 5 mL of
solvent, 3 h. Longpass cutoff filters are used to control the irradiation wavelength. [b] Determined by GC using
chlorobenzene as the internal standard, conversion of thioanisole 1, selectivity of methyl phenyl sulfoxide 1°.

Table S2: Control experiment for the photocatalytic oxidation of benzylamine on Degussa P25
TiO, in organic solvent™

. Z
NH, TiOy NHCHO+ N TP
hv, CH3OH

2 2" 2z
Entry Solvent Conditions Conv. (mol%)™  Select. (mol%)™
1 CH;CN >400 nm 100 85 (imine)
2 CH;0H >400 nm 100 38 (formamide)
3 CH;0OH >350 nm 100 10 (formamide)

[a] Reaction conditions: 0.1 mmol of benzylamine, 0.1 MPa of O,, 40 mg of Degussa P25 TiO,, 5 mL of solvent, 3 h.
[b] Determined by GC using chlorobenzene as the internal standard.
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Table S3: The aerobic oxidation of thioanisole and benzylamine in inert organic solvent on TiO,

under visible light irradiation'

Entry Solvent Convl. Selectl. Conv2. Select2.
(mol %)™ (mol%)™ (mol%)™! (mol %)™

1 CH;CN 10 63 - -
1’ CH,CN 16 86 100 74

2 BTF 5 38 - -
2’ BTF 5 66 100 58

3 EtOAc 6 42 -

3l EtOAC 12 80 100 75

4 DCM 4 65 - -
4 DCM 8 90 100 58

[a] Reaction conditions: 0.3 mmol of thioanisole, 5 mL of solvent, 40 mg of Degussa P25 TiO,, 300 W Xe lamp A>400
nm, 0.1 MPa of O, 3 h, [b] Determined by GC using chlorobenzene as the internal standard. [c] 0.1 mmol of
benzylamine was added. BTF, Benzotrifluoride; EtOAc, ethyl acetate; DCM, dichloromethane.

Table S4: The selective aerobic oxidation of thioanisole and benzylamine on TiO, in protic

solvents under visible light irradiation™

O O
TiO,, A>400 nm & X
Ph” S~ + Ph" NH, ——————» p oS Ph/\NJ\ +Ph” N"Ph  (5)
O,, Protic solvent H

1 2 1" 2" 2c
Thioanisole Benzylamine
Entry Solvent Convl. Selectl. Conv2. Select2.
(mol%)™ (mol%)™ (mol%)™! (mol%)™!
1 IPA 2 100 - -
17 IPA 28 85 100 2¢ (64)'°
2 C,H;OH 1 100 - -
2’ C,HsOH 45 88 100 2¢ (35)°
3 CH;OH 6 93 - -
3 CH;OH 77 93 100 2" (79)

[a] Reaction conditions: 0.3 mmol of 2, 0.1 MPa of O,, 40 mg Degussa P25 TiO,, 300 W Xe lamp, 5 mL of solvent,
A>400 nm, 3 h. [b] Determined by GC using chlorobenzene as the internal standard, conversion of 2, selectivity of 2b.
[c] Determined by GC using chlorobenzene as the internal standard, conversion of benzylamine. [d] 0.1 mmol of 1 was
added. [e] Data in the parentheses is the selectivity for the indicated product for the oxidation of 1, IPA, isopropanol.
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Table S5: The scale-up for the synergistic photocatalytic oxidation of sulfide to amines

'OI O
S\ NH TiOp, 2400 nm SN NJ\H
+ 2 4CHOH + 0, ————————» + H +H,0
0,, CH3OH
1 2 i 2"
Entry Substrates Time Convl. Selectl. Conv2. Select2.
(mmol) (h) (mol%)™ (Mol %)™ (mol%) (mol%)@

1 0.05+0.15 2 85 92 100 77

2 0.1+ 0.3 4 83 92 100 78

3 0.2+ 0.6 8 88 89 100 82
4l 0.3+ 0.9 12 83 91 100 42

[a] Reaction conditions: 5 mL of CH;0H, 40 mg of TiO,, 300 W Xe lamp, 2>400 nm, 0.1 MPa of O,, [b] Determined
by GC using chlorobenzene as the internal standard, conversion of thioanisole 1, selectivity of sulfoxide 1°; [c]
Determined by GC using chlorobenzene as the internal standard, conversion of benzylamine 2, selectivity of N-
benzylformamide 2°°. [d] 15% of benzaldehyde 2y and 5% of imine 2z were the other products detected.

Table S6: Control experiment for the synergistic photocatalytic oxidation of thioanisole on

Degussa P25 TiO, in organic solvent!®

9 (0]
S< NH TiO,, %>400 nm SN NJ\H
4 2 {CH30H + 0, ——————— + H +H,0
0,, CH3OH
1 2 1 2"
Entr Conditions Convl. Selectl. Conv2. Select2.
y (Mol%)™! (Mol%)™! (mol%6)d (mol%6)™
1 >350 nm 30 92 100 10
2 >400 nm 83 92 100 78
3 >400 nm 0 - 0 -
4 >400 nm 0 - 0 -
41 -- 0 - 0 -
5 >420 nm 0 - 15 0

[a] Reaction conditions: 5 mL of methanol, 40 mg of Degussa P25 TiO,, 300 W Xe lamp A>400 nm, 0.1 MPa of O,, 4
h. [b] Determined by GC using chlorobenzene as the internal standard, conversion of thioanisole, selectivity of
sulfoxide; [c] Determined by GC using chlorobenzene as the internal standard, conversion of benzylamine, selectivity
of N-benzylformamide. [d] Without O, with 0.1 MPa of N, as the atmosphere. [e] Without TiO,. [f] Without A>400 nm
visible light irradiation.
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Table S7: Adsorption difference of benzylamine on Degussa P25 TiO, in CH;0H and CH;CN

Entry Solvent Adsorption amounts
1 CH;0H 3 umol
2 CH;CN 10 pmol

Figure S1: Transmission electron microscopy (TEM) images of Degussa P25 TiO,

intensity (a.u.)
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Figure S2: X-ray diffraction spectroscopy (XRD) of Degussa P25 TiO,
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Figure S3: UV-visible absorbance spectroscopy of Degussa P25 TiO,
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Figure S4: XPS spectroscopy of Degussa P25 TiO,
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Figure S5: Products formation processes for the synergetic photocatalytic aerobic oxidation of sulfides and

amines on TiO, under visible light irradiation
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Figure S6: Reaction kinetic plot for the synergetic photocatalytic acrobic oxidation of sulfides and amines
on TiO, under visible light irradiation. Reaction conditions: 0.3 mmol of thioanisole, 0.1 mmol of

benzylamine, 40 mg of Degussa P25 TiO,, 300 W Xe lamp, 5 mL of CH;0H, A>400 nm, 0.1 MPa of air
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