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General considerations 

Unless otherwise stated, all commercial reagents and solvents were purchased from 

commercial sources (Sigma-Aldrich, Merck, TCI, ACROS Organics, Spectrochem) and used 

as received without additional purification. All reactions were conducted in 10 mL crimp glass 

vials. Analytical thin layer chromatography (TLC) was performed on precoated silica gel 60 

F254 plates. Visualization via TLC was achieved by the use of UV light (254 nm). Column 

chromatography was undertaken on silica gel (100–200 mesh) using a proper eluent system. 

NMR spectra were recorded in chloroform-d at 500 MHz for 1H NMR spectra and 125 MHz 

for 13C NMR spectra. 19F NMR NMR spectra were recorded in chloroform-d at 377 MHz. 

Chemical shifts are quoted in parts per million referenced to the appropriate solvent peak. The 

following abbreviations were used to describe peak splitting patterns when appropriate: s, 

singlet; d, doublet; t, triplet; q, quartet; sept, septet; dd, doublet of doublets; td, triplet of 

doublets; m, multiplet. Coupling constants, J, are reported in hertz. For 13C NMR, chemical 

shifts are reported in parts per million referenced to the center of the triplet at 77.0 ppm of 

chloroform-d. Benzyl alcohols 1i, 1n, 1x, and 1y were synthesized according to the literature.1a 

Benzyl alcohols 1q, 1r, and 1s were synthesized according to the literature.1b Diphenyl 

methanol derived compounds 1ad and 1ae were synthesized according to the literature.1c 

 

Photochemical reactions were irradiated with 455 nm LEDs (OSRAM Oslon® SSL 80 royal‐

blue LEDs (λmax = 455 nm (± 15 nm), 3.5 V, 700 mA), which were installed on a passive 

cooling system at the bottom (7 mm from the bottom plane of the vials) of a custom-made 6-

vials reactor (aluminium), which was equipped with a liquid cooling system (see Figure S1). 
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Optimization details 

General procedure for screening reactions: A 10 mL glass vial was charged with benzylic 

alcohol (0.2 mmol), Ce photocatalyst (10 mol %), NaHCO3 (10 mol %) and a PTFE-coated 

stirring bar, and the glass vial was sealed with a PTFE septum. Solvent (2 mL) was added and 

the reaction was opened to air via a needle. The reactions were placed in a pre-programed 

temperature (50 °C) controlled blue LED reactor (as shown in Figure S1) and the reaction 

mixture was irradiated with a 455 nm blue LED. After 35 hours, a sample of the solution was 

analyzed by 1H NMR using trimethoxybenzene as the internal standard to determine the yield. 

 

 

Figure S1: Blue LED reactor with magnetic stirring plate. 
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Table S1: Optimization of the reaction conditions (1a (0.2 mmol), CeCl3
.7H2O (10 mol %), solvent (2 

mL) at 50 °C, 455 nm blue LED for 35 h).  

 

[a]NMR yields using trimethoxybenzene as internal standard. [b]Isolated yield. 
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General procedure for the oxidation of benzylic alcohols 

 

General procedure (GP1): A 10 mL glass vial equipped with a teflon-coated stirring bar was 

charged with benzylic alcohol 1 (0.2 mmol), CeCl3·7H2O (10 mol %), and NaHCO3 (10 mol 

%). The glass vial was sealed with a PTFE septum. Then, solvent (2 mL) was added and the 

reaction was opened to air via a needle. The reaction was placed in a pre-programed 

temperature (50 °C) controlled blue LED reactor (as shown in Figure S1) and the reaction 

mixture was irradiated with a 455 nm blue LED. After 35–48 hours, the reaction mixture was 

concentrated under reduced pressure. Product 2 was purified by flash chromatography on silica 

using hexane and AcOEt. 

 

Note: At same time we run two independent reactions for each substrate and the obtained yield 

is the combined average yield of these two independent runs.  
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Characterization of products 

 

4-Iodobenzaldehyde (2a): Following the general procedure GP1, two parallel reactions of 1a 

(0.2 mmol each one, 46.8 mg) were conducted. After 35 h the reaction mixture was 

concentrated under reduced pressure. The product 2a was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 afforded as light yellow oil (60 mg, 65% yield). 1H NMR 

(500 MHz, CDCl3) δ 9.95 (s, 1H), 7.91 (d, J = 8 Hz, 2H), 7.59 (d, J = 8 Hz, 2H). 13C NMR 

(125 MHz, CDCl3) δ 191.55, 138.56, 135.71, 130.94, 102.96. The analytical data are consistent 

with published ones. [2] 

 

4-Fluorobenzaldehyde (2b): Following the general procedure GP1, two parallel reactions of 

1b (0.2 mmol each one, 25.2 mg) were conducted. After 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2b was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 affording a light yellow oil (31.2 mg, 63% yield). 1H NMR 

(500 MHz, CDCl3) δ 9.97 (s, 1H), 7.93-7.90 (m, 2H), 7.23-7.20 (m 2H). 13C NMR (125 MHz, 

CDCl3) δ 190.65, 167.7 (d, JCF = 255 Hz), 133.1 (d, JCF = 2.56 Hz), 132.4 (d, JCF = 9.6 Hz), 

116.6 (d, JCF = 22 Hz). The analytical data are consistent with published ones. [3] 

 

4-Chlorobenzaldehyde (2c): Following the general procedure GP1, compound 1c (0.2 mmol 

each one, 28.4 mg) was converted in two parallel reactions. After 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2c was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 affording a light yellow semi solid (37.5 mg, 67% yield). 1H 

NMR (500 MHz, CDCl3) δ 9.98 (s, 1H), 7.82 (d, J = 8.5Hz, 2H), 7.51 (d, J = 8.5Hz, 2H). 13C 

NMR (125 MHz, CDCl3) δ 190.98, 141.09, 134.85, 131.04, 129.59. The analytical data are 

consistent with published ones. [3] 
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4-Bromobenzaldehyde (2d): Following the general procedure GP1, two parallel reactions of 

1d (0.2 mmol each one, 37.2 mg) were performed. After 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2d was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 followed by hexane/AcOEt 90:10 to afford a white solid 

(56.2 mg, 76%). 1H NMR (500 MHz, CDCl3) δ 9.98 (s, 1H), 7.75 (d, J = 8.5Hz, 2H), 7.69 (d, 

J = 8.5Hz, 2H). 13C NMR (125 MHz, CDCl3) δ 191.22, 135.23, 132.60, 131.12, 129.94. The 

analytical data are consistent with published ones. [3] 

 

Benzaldehyde (2e): Following the general procedure GP1, two reactions of 1e (0.2 mmol each 

one, 21.6mg) were performed. After 42 h the reaction mixture was concentrated under reduced 

pressure. Product 2e was purified by flash chromatography on silica using hexane/AcOEt 98:2 

to afford a pale yellow oil (23.3 mg, 55%). 1H NMR (500 MHz, CDCl3) δ 10.03 (s, 1H), 7.89 

(d, J = 8 Hz, 2H), 7.63 (t, J = 8 Hz, 1H), 7.53 (t, J = 8 Hz, 2H). 13C NMR (125 MHz, CDCl3) 

δ 192.54, 136.54, 134.59, 129.83, 129.13. The analytical data are consistent with published 

ones. [4] 

 

4-Methylbenzaldehyde (2f): Following the general procedure GP1, two reaction batches of 

1f (0.2 mmol each one, 24.4 mg) were converted. After 42 hthe reaction mixture was 

concentrated under reduced pressure. Product 2f was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 to afford a light yellowish oil (23 mg, 48% yield). 1H NMR 

(500 MHz, CDCl3) δ 9.96 (s, 1H), 7.78 (d, J = 8Hz, 2H), 7.33 (d, J = 8Hz, 2H), 2.44 (s, 3H) 

13C NMR (125 MHz, CDCl3) δ 192.16, 145.70, 134.36, 130.01, 129.86, 22.03. The analytical 

data are consistent with published ones. [3] 
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4-Methoxybenzaldehyde (2g): Following the general procedure GP1, two reaction batches of 

1g (0.2 mmol each one, 27.6 mg) were converted. After 48 h the reaction mixture was 

concentrated under reduced pressure. Product 2g was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 to give a light yellow oil (20.1 mg, 37% yield).  1H NMR 

(500 MHz, CDCl3) δ 9.89 (s, 1H), 7.84 (d, J = 8.6Hz, 2H), 7.01 (d, J =  8.6 Hz, 2H), δ 3.89 (s, 

3H). 13C NMR (125 MHz, CDCl3) δ 190.96, 164.76, 132.14, 130.14, 114.47, 55.74. The 

analytical data are consistent with published ones.[5] 

 

4-Hydroxybenzaldehyde (2h): Following the general procedure GP1, two parallel reactions 

of 1h (0.2 mmol each one, 25 mg) were conducted. After 48 h the reaction mixture was 

concentrated under reduced pressure. Product 2h was purified by flash chromatography on 

silica using hexane/AcOEt 95:5 to give a light brown solid (16.6 mg, 34% yield). 1H NMR 

(500 MHz, CDCl3) δ 9.86 (s 1H), 7.82 (d, J = 8.5 Hz, 2H), 6.98 (d, J = 8.5 Hz, 2H), 6.49 (bs, 

1H). 13C NMR (125 MHz, CDCl3) δ 191.48, 161.85, 132.71, 129.95, 116.18.  The analytical 

data are consistent with published ones. [6] 

 

4-Formylbenzonitrile (2i): Following the general procedure GP1, two reaction batches of 1i 

(0.2 mmol each one, 26.6 mg) were converted. After 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2i was purified by flash chromatography on silica 

using hexane/AcOEt 98:2 affording a semi solid (30.4.mg, 58%). 1H NMR (500 MHz, CDCl3) 

δ 10.09 (s, 1H), 8.0 (d, J = 8 Hz, 2H), 7.85 (d, J = 8 Hz, 2H).  13C NMR (125 MHz, CDCl3) δ 

190.76, 138.90, 133.06, 130.80, 130.05, 117.80. The analytical data are consistent with 

published ones. [4] 
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4-Nitrobenzaldehyde (2j): Following the general procedure GP1, two batches of 1j (0.2 mmol 

each one, 30.6 mg) were reacted. After 35 h the reaction mixture was concentrated under 

reduced pressure. Product 2j was purified by flash chromatography on silica using 

hexane/AcOEt 95:5 affording a yellow semi solid (33.2 mg, 55% yield) 1H NMR (500 MHz, 

CDCl3) δ 10.16 (s, 1H), 8.40 (d, J = 8.5 Hz, 2H), 8.08 (d, J = 8.5 Hz, 2H). 13C NMR (125 MHz, 

CDCl3) δ 190.41, 151.29, 140.20, 130.63, 124.46. The analytical data are consistent with 

published ones. [4] 

 

Methyl 4-formylbenzoate (2k): Following the general procedure GP1, two batches of 1k 

(0.2 mmol each one, 33.2 mg) were reacted. After 35 h the reaction mixture was concentrated 

under reduced pressure. Product 2k was purified by flash chromatography on silica using 

hexane/AcOEt 95:5 to give a semi solid (37.4 mg, 57% yield). 1H NMR (500 MHz, CDCl3) δ 

10.10 (s, 1H), 8.20 (d, J = 8 Hz, 2H), 7.96 (d, J = 8 Hz, 2H), 3.96 (s, 3H). 13C NMR (125 MHz, 

CDCl3) δ 191.78, 166.21, 139.29, 135.24, 130.34, 129.66, 52.73. The analytical data are 

consistent with published ones. [7] 

 

2-Fluorobenzaldehyde (2l): Following the general procedure GP1, two batches of 1l 

(0.2 mmol each one, 25.2 mg) were reacted. After 35 h the reaction mixture was concentrated 

under reduced pressure. Product 2l was purified by flash chromatography on silica using 

hexane/AcOEt 98:2 followed by hexane/AcOEt 90:10) affording a yellowish oil (29.7 mg, 60% 

yield). 1H NMR (500 MHz, CDCl3) δ 10.40 (s, 1H), 7.92-7.90 (m, 1H), 7.66-7.61 (m, 1H), 

7.31-7.28 (m, 1H), 7.22-7.20 (m, 1H).  13C NMR (125 MHz, CDCl3) δ 187.40 (d, JCF = 6.6 

Hz), 165.91 (d, JCF = 257 Hz), 136.53 (d, JCF = 9 Hz) 128.88 (d, JCF = 1.75 Hz), 124.81 (d, 
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JCF = 3.75 Hz), 124.38 (d, JCF = 8 Hz), 116.75 (d, JCF = 20 Hz). The analytical data are 

consistent with published ones. [8] 

 

2-Chlorobenzaldehyde (2m): Following the general procedure GP1, two batches of 

compound 1m (0.2 mmol each one, 28.4 mg) were reacted. After 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2m was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 affording an oil (36.4 mg, 63% yield). 1H NMR (500 MHz, 

CDCl3) δ 10.49 (s, 1H), 7.93 (dd, J = 7.5Hz, 2.0 Hz, 1H), 7.57-7.53 (m, 1H), 7.49-7.46 (m, 

1H), 7.40-7.38 (m, 1H). 13C NMR (125 MHz, CDCl3) δ 190.00, 138.11, 135.27, 132.63, 

130.77, 129.54, 127.44. The analytical data are consistent with published ones. [9] 

 

[1,1'-biphenyl]-2-carbaldehyde (2n): Following the general procedure GP1, two batches of 

compound 1n (0.2 mmol each one, 36.8 mg) were converted and after 48 h the reaction mixture 

was concentrated under reduced pressure. Product 2n was purified by flash chromatography 

on silica using hexane/AcOEt 95:5 yielding an oil (18.2 mg, 25% yield).  1H NMR (500 MHz, 

CDCl3) δ 9.99 (s, 1H), 8.04-8.02 (m, 1H), 7.66-7.63 (m, 1H), 7.52-7.45 (m, 5H), 7.39-7.38 (m, 

2H). 13C NMR (125 MHz, CDCl3) δ 192.62, 146.13, 137.91, 133.88, 133.71, 130.92, 130.25, 

128.58, 128.27, 127.93, 127.72. The analytical data are consistent with published ones. [10] 

 

2-Methylbenzaldehyde (2o): Following the general procedure GP1, two batches of compound 

1 (0.2 mmol each one, 24.4mg) were reacted and after 42 h the reaction mixture was 

concentrated under reduced pressure. Product 2 was purified by flash chromatography on silica 

using hexane/AcOEt 98:2 followed by hexane/AcOEt 90:10 affording a yellowish oil (28.3 mg, 

59 %). 1H NMR (500 MHz, CDCl3) δ 10.28 (s, 1H), 7.81-7.80 (m, 1H), 7.50-7.47 (m, 1H), 

7.38-7.35 (m,1H), 7.27 (m,1H), 2.68 (s,3H). 13C NMR (125 MHz, CDCl3) δ 192.98, 140.78, 
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134.32, 133.80, 132.20, 131.93, 126.48, 19.73. The analytical data are consistent with 

published ones. [11] 

 

 

2-Methoxybenzaldehyde (2p): Following the general procedure GP1, two batches of 

compound 1p (0.2 mmol each one, 27.6 mg) were converted and after 48 h the reaction mixture 

was concentrated under reduced pressure. Product 2p was purified by flash chromatography 

on silica using hexane/AcOEt 98:2 followed by hexane/AcOEt 90:10 giving a semi solid 

(21.7 mg, 40%). 1H NMR (500 MHz, CDCl3) δ 10.46 (s, 1H), 7.83-7.81 (m, 1H), 7.56-7.53 (m, 

1H), 7.03-6.98 (m, 2H), 3.92 (s, 3H).  13C NMR (125 MHz, CDCl3) δ 189.99, 161.98, 136.08, 

128.71, 124.99, 120.81, 111.76, 55.76. The analytical data are consistent with published ones. 

[12] 

 

 

2-Phenoxybenzaldehyde (2q): Following the general procedure GP1, two batches of 

compound 1q (0.2 mmol each one, 40 mg) were reacted and after 35 h the reaction mixture 

was concentrated under reduced pressure. Product 2q was purified by flash chromatography 

on silica using hexane/AcOEt 95:5 affording a light yellow solid (50.6 mg, 64% yield). 1H 

NMR (500 MHz, CDCl3) δ 10.52 (s, 1H), 7.95-7.93 (m, 1H), 7.53-7.49 (m, 1H), 7.41-7.38 (m, 

2H), 7.20-7.17 (m, 2H), 7.07 (d, J = 7.5 Hz, 2H), 6.90 (d, J = 8Hz, 1H). 13C NMR (125 MHz, 

CDCl3) δ 189.50, 160.13, 156.56, 135.87, 130.23, 128.59, 127.07, 124.46, 123.46, 119.53, 

118.63. The analytical data are consistent with published ones. [13] 
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2-(Phenylthio)benzaldehyde (2r): Following the general procedure GP1, two batches of 

compound 1r (0.2 mmol each one, 43.2 mg) were reacted and after 35 h the reaction mixture 

was concentrated under reduced pressure. Product 2r was purified by flash chromatography on 

silica using hexane/AcOEt 95:5 followed by hexane/AcOEt 90:10 affording a light yellow semi 

solid (52.2 mg, 61% yield). 1H NMR (500 MHz, CDCl3) δ 10.39 (s, 1H), 7.89-7.87 (m, 1H), 

7.44-7.33 (m, 7H), 7.10 (d, J = 8Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 191.70, 141.70, 

134.22, 133.93, 133.43, 133.27, 132.01, 130.56, 129.85, 128.56, 126.46. The analytical data 

are consistent with published ones. [14] 

 

2-(4-Chlorophenoxy)benzaldehyde (2s): Following the general procedure GP1, two batches 

of compound 1s (0.2 mmol each one, 46.8 mg) were reacted and after 35 h the reaction mixture 

was concentrated under reduced pressure. Product 2s was purified by flash chromatography on 

silica using hexane/AcOEt 95:5 followed by hexane/AcOEt 90:10 giving a light yellow solid 

(62.1 mg, 67% yield). 1H NMR (500 MHz, CDCl3) δ 10.40 (s, 1H), δ 7.86 (dd, J = 7.5Hz, 2.0 

Hz, 1H), 7.47-7.44 (m, 1H), 7.27 (d, J = 9Hz, 2H), 7.13 (t, J = 7.5Hz, 1H), 6.93 (d, J = 9Hz, 

2H), 6.82 (d, J = 8Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 189.21, 159.63, 155.17, 135.98, 

130.26, 129.65, 128.84, 127.08, 123.90, 120.73, 118.58. The analytical data are consistent with 

published ones. [15] 
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3-Bromobenzaldehyde (2t): Following the general procedure GP1, two batches of compound 

1t (0.2 mmol each one, 37.2 mg) were converted and after 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2t was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 affording a yellow oil (44.4 mg, 60% yield).  1H NMR 

(500 MHz, CDCl3) δ 9.96 (s, 1H), 8.02 (s, 1H), 7.82 (d, J = 7.5Hz, 2H), 7.76 (d, J = 7.5Hz, 

2H), 7.42 (t, J = 7.5Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 190.89, 138.15, 137.46, 132.53, 

130.78, 128.52, 123.53. The analytical data are consistent with published ones. [16] 

 

3-Nitrobenzaldehyde (2u): Following the general procedure GP1, two batches of compound 

1u (0.2 mmol each one, 30.6 mg) were converted and after 35 h the reaction mixture was 

concentrated under reduced pressure. Product 2u was purified by flash chromatography on 

silica using hexane/AcOEt 95:5 affording a semi solid (35 mg, 58% yield) 1H NMR (500 MHz, 

CDCl3) δ 10.13 (s, 1H), 8.72-8.71 (m, 1H), 8.51-8.49 (m, 1H), 8.24 (dt, J =  8 Hz, 1.5 Hz, 1H), 

7.77 (t, J = 7.5Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 189.85, 137.55, 134.75, 130.53, 128.75, 

124.67. The analytical data are consistent with published ones. [2] 

 

 

3-(Benzyloxy)benzaldehyde (2v): Following the general procedure GP1, two batches of 

compound 1v (0.2 mmol each one, 42.8mg) were converted and after 35 h the reaction mixture 

was concentrated under reduced pressure. Product 2v was purified by flash chromatography on 
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silica using hexane/AcOEt 95:5 affording a yellow semi solid (47.4 mg, 56%). 1H NMR 

(500 MHz, CDCl3) δ 9.98 (s, 1H), 7.48-7.35 (m, 9H), 5.13 (s, 2H). 13C NMR (125 MHz, 

CDCl3) δ 192.21, 159.47, 137.98, 136.45, 130.26, 128.82, 128.35, 127.69, 123.82, 122.34, 

113.43, 70.38. The analytical data are consistent with published ones. [17] 

 

 

2,4-Dichlorobenzaldehyde (2w): Following the general procedure GP1, two batches of 

compound 1w (0.2 mmol each one, 35.2 mg) were reacted and after 35 h the reaction mixture 

was concentrated under reduced pressure. Product 2w was purified by flash chromatography 

on silica using hexane/AcOEt 98:2, followed by hexane/AcOEt 90:10 giving a white solid 

(49 mg, 70% yield). 1H NMR (500 MHz, CDCl3) δ 10.41 (s, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.48 

(d, J = 2Hz, 1H), 7.39-7.36 (m, 1H). 13C NMR (125 MHz, CDCl3) δ 188.65, 141.25, 138.68, 

131.08, 130.61, 130.47, 128.11. The analytical data are consistent with published ones. [18] 

 

 

5-Bromothiophene-2-carbaldehyde (2x): Following the general procedure GP1, two batches 

of compound 1x (0.2 mmol each one, 38.4 mg) were reacted and after 35 h the reaction mixture 

was concentrated under reduced pressure. Product 2x was purified by flash chromatography on 

silica using hexane/AcOEt 98:2 followed by hexane/AcOEt 90:10 affording a brown oil 

(61 mg, 80% yield). 1H NMR (500 MHz, CDCl3) δ 9.78 (s, 1H), 7.52 (d, J = 4 Hz, 1H), 7.20 

(d, J = 4 Hz, 1H). 13C NMR (125 MHz, CDCl3) δ 181.87, 145.36, 136.63, 131.59, 125.15. The 

analytical data are consistent with published ones. [4] 
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2-Naphthaldehyde (2y): Following the general procedure GP1, two batches of compound 1y 

(0.2 mmol each one, 31.6 mg) were reacted and after 42 h the reaction mixture was 

concentrated under reduced pressure. Product 2y was purified by flash chromatography on 

silica using hexane/AcOEt 95:5 affording a white solid (38 mg, 61% yield). 1H NMR 

(500 MHz, CDCl3) δ 10.17 (s, 1H), 8.35 (s, 1H), 8.02-7.90 (m, 4H), 7.66-7.58 (m, 2H). 13C 

NMR (125 MHz, CDCl3) δ 192.42, 136.61, 134.70, 134.27, 132.80, 129.68, 129.26, 129.25, 

128.23, 127.24, 122.92. The analytical data are consistent with published ones. [4] 

 

 

Acetophenone (2z): Following the general procedure GP1, two batches of alcohol 1z 

(0.2 mmol each one, 24.4 mg) were oxidized and after 42 h the reaction mixture was 

concentrated under reduced pressure. Product 2z was purified by flash chromatography on 

silica using hexane/AcOEt 96:4 affording an oil (28.8 mg, 60 % yield). 1H NMR (500 MHz, 

CDCl3) δ 7.96 (d, J = 7Hz, 2H), δ 7.56 (t, J = 7.5Hz, 1H), 7.47 (t, J = 7.5Hz, 2H), 2.61(s, 3H). 

13C NMR (125 MHz, CDCl3) δ 198.32, 137.27, 133.24, 128.71, 128.45, 26.75. The analytical 

data are consistent with published ones. [4] 

 

 

1-(p-Tolyl)ethan-1-one (2aa): Following the general procedure GP1, alcohol 1aa (0.2 mmol 

each one, 27.2 mg) was converted and after 42 h the reaction mixture was concentrated under 

reduced pressure. Product 2aa was purified by flash chromatography on silica using 

hexane/AcOEt 96:4 affording an oil (37.5 mg, 70% yield). 1H NMR (500 MHz, CDCl3) δ 7.87 

(d, J = 8Hz 2H), 7.27 (d, J = 8Hz, 2H), 2.59 (s, 3H), 2.43 (s, 3H). 13C NMR (125 MHz, CDCl3) 
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δ 198.01, 144.01, 134.86, 129.38, 128.58, 26.66, 21.76. The analytical data are consistent with 

published ones. [19] 

 

 

3,4-Dihydronaphthalen-1(2H)-one (2ab): Following the general procedure GP1, two batches 

of compound 1ab (0.2 mmol each one, 29.6 mg) were reacted. After 42 h the reaction mixture 

was concentrated under reduced pressure. Product 2ab was purified by flash chromatography 

on silica using hexane/AcOEt 95:5 affording a yellowish oil (32 mg, 55% yield). 1H NMR 

(500 MHz, CDCl3) δ 8.04-8.02 (m, 1H), 7.47 (td, J = 7.5Hz, 1.5 Hz, 1H), δ 7.31 (t, J = 7Hz, 

1H), 7.26-7.24 (m, 1H), 2.97 (t, J = 6.5 Hz, 2H), 2.66 (t, J = 6.5Hz, 2H) 2.14 (quint, J = 6.5Hz, 

2H). 13C NMR (125 MHz, CDCl3) δ 198.56, 144.63, 133.53, 132.76, 128.91, 127.31, 126.77, 

39.31, 29.85, 23.42. The analytical data are consistent with published ones. [4] 

 

Benzophenone (2ac): Following the general procedure GP1, two batches of alcohol 1ac 

(0.2 mmol each one, 36.8 mg) were photooxidized and after 42 h the reaction mixture was 

concentrated under reduced pressure. Product 2ac was purified by flash chromatography on 

silica using hexane/AcOEt 95:5 affording a white solid (40.8 mg, 56% yield). 1H NMR 

(500 MHz, CDCl3) δ 7.82-7.80 (m, 4H), 7.61-7.58 (m, 2H), 7.50-7.47 (m, 4H).  13C NMR 

(125 MHz, CDCl3) δ 196.91, 137.74, 132.55, 130.20, 128.41. The analytical data are consistent 

with published ones. [3] 

 

(4-Methoxyphenyl)(phenyl)methanone (2ad): Following the general procedure GP1, two 

batches of compound 1ad (0.2 mmol each one, 42.8 mg) were photooxidized and after 42 h 

the reaction mixture was concentrated under reduced pressure. Product 2ad was purified by 

flash chromatography on silica using hexane/AcOEt 95:5 affording a yellow semi solid 
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(43.2 mg, 51% yield). 1H NMR (500 MHz, CDCl3) δ 7.84-7.82 (m, 2H), 7.76-7.75 (m, 2H), 

7.55 (m,1H), 7.49-7.46 (m, 2H), 6.98-6.95 (m, 2H), 3.89 (s, 3H).  13C NMR (125 MHz, 

CDCl3) δ 195.70, 163.36, 138.42, 132.69, 132.01, 130.29, 129.85, 128.31, 113.68, 55.62. The 

analytical data are consistent with published ones. [20] 

 

(2-Chlorophenyl)(phenyl)methanone (2ae): Following the general procedure GP1, two 

batches of compound 2ae (0.2 mmol each one, 43.6 mg) were photooxidized and after 42 h the 

reaction mixture was concentrated under reduced pressure. Product 2ae was purified by flash 

chromatography on silica using hexane/AcOEt 95:5 affording a white solid (45.8 mg, 53% 

yield). 1H NMR (500 MHz, CDCl3) δ 7.82-7.81 (m, 2H), 7.62-7.59 (m, 1H), 7.48-7.46 (m, 4H), 

7.39-7.35 (m, 2H). 13C NMR (125 MHz, CDCl3) δ 195.43, 138.75, 136.61, 133.84, 131.45, 

131.26, 130.21, 129.25, 128.75, 126.81. The analytical data are consistent with published ones. 

[20] 

  



S18 

Mechanistic studies 

ON/OFF experiment:  A 10 mL glass vial was charged with 4-bromobenzyl alcohol 

(0.2 mmol), CeCl3 (10 mol %), NaHCO3 (10 mol %), trimethoxybenzene (0.2 mmol, internal 

standard), and a stirring bar and the glass vial was sealed with a PTFE septum. CH3CN (3 mL) 

was added and the reaction was opened to air via a needle. The reactions were placed in a pre-

programmed temperature controlled blue LED reactor (as shown in Figure S1) and the reaction 

mixture was irradiated with a 455 nm blue LED. To monitor the reaction progress, a small 

aliquot was removed after specific time intervals, concentrated under reduced pressure, and 

analyzed by 1H NMR to determine the product yield. 
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The reaction profile during alternating irradiation shows that the reaction does only proceed in 

the presence of light. This indicates that an essential reaction step requires light excitation. If 

radical chain processes are involved, the chain length is very short and does require constant 

initiation. 
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UV–vis experiments 

In order to verify whether the interaction of substituted benzyl alcohols and cerium(IV) could 

lead to the overall LMCT process, which reduced the Ce(IV) species to Ce(III), a similar 

approach to the one reported by Zuo et al. was used.21 (n-Bu4)2CeIVCl6 was chosen as a Ce(IV) 

source to ensure sufficient solubility in organic solvents and facilitate the detection of the 

species. 

Synthesis of (n-Bu4N)2CeIVCl6 

In a round-bottomed flask equipped with a teflon-coated stirring bar, tetrabutylammonium 

chloride (3.24 g, 11.7 mmol, 2.0 equiv) and Ce(SO4)2ꞏ(H2O)n (2.36 g, 5.8 mmol, 1.0 equiv) 

were placed, then HCl 37% (15 mL) was added at room temperature. After the formation of a 

yellow-orange precipitate, additional tetrabutylammonium chloride (324 mg, 1.2 mmol, 0.1 

equiv) was added and the reaction additionally stirred for 20 minutes. The suspension was 

cooled to 5 °C using an ice–water bath, then the solid was collected by suction-filtration over 

a sintered funnel, the yellow-orange solid was washed three times with the minimal amount of 

acetone (approx. 10 mL each time) and dried under high vacuum, to afford an intensely yellow 

powder (480 mg, 0.57 mmol, 10% yield) 

Preparation of a basic solution of (n-Bu4N)2CeIVCl6 in MeCN (solution A). 

In a glass vial equipped with a teflon-coated stirring bar and a septum, (n-Bu4N)2CeIVCl6 

(2.2 mg, 2.6 μmol) and NaHCO3 (1.7 mg, 21 μmol) were dissolved in MeCN (4 mL, HPLC 

grade). 

 

Preparation of CeIV(OBn)Cln in MeCN ( solution B). 

In a glass vial equipped with a teflon-coated stirring bar and a septum, (n-Bu4)2CeIVCl6 

(2.2 mg, 2.6 μmol) and NaHCO3 (1.7 mg, 21 μmol) and 1e (62 mg, 0.57 mmol) were 

dissolved in MeCN (4 mL, HPLC grade). 

Experimental procedure and sampling 

The UV–vis measurements were performed using a Shimadzu UV-3600 Vis–NIR 

spectrophotometer using a fluorescence cuvette (1 cm optical pathway, both faces can transmit 

light). A single blue LED OSRAM Oslon® SSL 80 royal‐blue LEDs (λmax = 455 nm (± 15 

nm), 3.5 V, 700 mA), equipped with a metallic passive cooling element, was placed approx. 2 

mm away from one transmitting side of the cuvette, at 90° from the measuring beam. The 

spectra were recorded in the 200–600 nm range. 

In order to record the spectra, the corresponding previously prepared solution was transferred 

into a syringe, filtered using a syringe filter and transferred into the cuvette, closed with a 

PTFE stopper. The acquisition routine was started and after a certain time interval the 

illumination was started. 
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UV–vis spectra of (n-Bu4N)2CeIVCl6  

Solution A was used to record the UV–vis spectra of (n-Bu4N)2CeIVCl6 in the absence of 

light. 
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Figure S2: UV–vis spectrum of (n-Bu4N)2CeIVCl6 in the absence of light.  

 

Spectra acquisition of CeIV(OBn)Cln in the absence of light  

Solution B was used and each spectrum was acquired after 50 s from the previous one. In the 

presence of benzyl alcohol (1e), the concentration of the Ce(IV) species remained almost 

constant without blue light irradiation (Figure S3). The small modulation was most likely 

caused by the fact that, in order to operate the spectroscopic device, absolute darkness could 

not be reached. 
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Figure S3: UV–vis spectrum of CeIV(OBn)Cln in the absence of light. 
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Spectra acquisition of CeIV(OBn)Cln in the presence of light  

Solution B was used and each spectrum was acquired in an appropriate time interval. Upon 

irradiation with 455 nm light at different time intervals the reduction of the Ce(IV) species 

(λmax ≈ 375 nm) to Ce(III) species (λmax ≈ 325 nm) (Figure S4) was observed. 
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Figure S4: UV–vis spectra of CeIV(OBn)Cln in the presence of light at different time 

intervals. 
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NMR spectra 
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