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Table S1 Effects of different solvents on the photocatalytic reactions

Sele. (%)
Entry Solvent Conv. (%)
o ) o ) o)
1 Acetonitrile 8.9 28.9 46.9 24.2
2 Ethanol 3.2 40.4 39.2 20.4
3 Acetone 36.2 18.9 80.2 0.8
4 Ethyl acetate 4.2 37.9 40.5 21.6
5 Benzene 10.7 12.6 52.6 34.8
6 Benzonitrile 8.2 81.3 9.9 8.8
7 Dichloromethane 7.6 66.2 0.5 333
8 DMF 0.8 38.3 15.3 46.4

Reaction conditions: 1.2 mmol cyclohexane, 0.1 mmol 2-ethylAQ photocatalyst, 5 mL solvent, 0.06 mL
concentrated hydrochloric acid additive (0.7 mmol HCI), 35W tungsten—bromine lamp (A>400 nm), O, (0.1 MPa),
at about 20 °C 24 h.

Table S2 Effects of the reaction times on the photocatalytic reactions

Sele. (%)
Entry t (min) Conv. (%)
~ O O
1 20 1.0 22.6 77.2 0.3
2 40 1.1 15.7 83.5 0.8
3 60 1.4 49.2 45.7 5.1
4 90 1.9 55.6 37.9 6.5
5 120 2.6 49.3 49.1 1.6

Reaction conditions: 1.2 mmol cyclohexane, 0.1 mmol 2-ethylAQ photocatalyst, 5 mL solvent, 0.06 mL
concentrated hydrochloric acid additive (0.7 mmol HCI), 35W tungsten—bromine lamp (A>400 nm), O, (0.1 MPa),
at about 20 °C.
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Table S3 Comparison of the results of oxidation reaction of cyclohexane under different

photooxidation systems

Entry Catalyst O()I(\ﬁ?;t/ T(eC) t(h) Solvent C((S/I:;/ ’ SI;;A._?;) ) Ref.
]ah 5%-VOSO4-HTS  0,(0.1) 36, 6 MeCN 14.5 94.0 [1]
2b Fe,Tig02-SBA 0,(0.25) rt. 48 MeCN 2.3 >99 [2]
3¢ NH,-M125/P25-4 0,(0.1) 25 5 MeCN 0.7 99 [3]
4¢ N-TiO,-3 0,(0.1) 25 7 CCly 0.1 100 [4]
5d WO;NCs-AgNPs TBHP rt. 48 None 40.2 97.0 [5]
6° Cu-40min/a-C35Ny H,0, 60 4 MeCN 88.0 95 [6]
7* WO;-NCDs Air (1.5) 120 8  Acetone 7.9 98.9 [7]
8f Mo0O;-Ag80 Air (1.5) 120 8  Acetone 8.6 99 [8]
9gi BiOI Air (0.1) rt. 3 None <0.1 98.8 [9]
10%h VOCI, 0,(0.1) 30 4 MeCN 233 97.0 [10]
11ah VvIVOQ, 0,(0.1) 30 10 MeCN 18.7 86 [11]
1280 2-EthylAQ 0,(0.1) rt. 24 Acetone  36.2 99.8  This work
1321 2-EthylAQ 0,(0.1) rt. 10  Acetone 24.9 100 This work

235 W bromine tungsten lamp; ® solar simulator (A > 300 nm, 1.5 AM); ¢ 300 W Xenon lamp (A > 420 nm); 4
220 W Xenon lamp; € 400 W Xenon lamp (A > 420 nm); f300 W Xenon lamp; ¢ 400 W metal halide lamp; " HCI as

additive; | water as additive; | KH,PO, as additive;
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Figure S1 Photograph of the package box of lamp (which the instruction of lamp’s package

box clearly shows that the UV light has been filtered).
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Figure S2 Self-assembly photo-reactor used in this study.
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Figure S4 Effect of HCl/ethylAQs on photocatalytic reaction.

Reaction conditions: 1.2 mmol cyclohexane, 0.1 mmol 2-ethylAQ photocatalyst, SmL acetone, 0.06 mL

concentrated hydrochloric acid additive (0.7 mmol HCI), 35 W tungsten—bromine lamp (A>400 nm), O, (0.1 MPa),

at about 20 °C. 24 h.
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Figure S5 UV-Vis spectra of 2-ethylAQ or HCI (A) and other AQ derivatives (B).
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Figure S6 Tauc plots from UV-Vis spectra of 2-ethylAQ with acids (A) and other AQ derivatives

(B).
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Figure S7 Cyclic voltammograms (CVs) of ethylAQ+acids (A) and other AQ derivatives (B) in

acetone.
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Figure S8 Electronic properties of optimized AQ and 2-ethylAQ-H3PO, structures in the Sy, S,

and T, states
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Figure S9 Calculated UV-Vis spectra of 2-ethylAQ in different solvents
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